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Why Do Young Adults Retreat from Marriage?
An Easterlin Relative Income Approach
Georgios Mavropoulos, Theodore Panagiotidis

Abstract: Easterlin’s relative income hypothesis refers to the current income
of young adults compared to the level of material aspirations acquired during
childhood. The hypothesis implies that young individuals are expected to reduce
fertility if their material aspirations grow at a higher rate than their incomes. This
paper examines whether the same hypothesis holds true for marriage. A higher
(lower) level of income combined with a lower (higher) level of material aspirations
would increase (decrease) relative income and consequently could affect marriage
rates. Thus, relative income might be one explanation for the “marriage paradox”
which indicates that young adults in the United States retreat from marriage despite
perceiving it as a milestone of their lives. One might also expect relative income to
be a better predictor of marriage than absolute income. This is because, according
to the Easterlin hypothesis, the behaviour of young adults reflects not only their
response to changes in external conditions (e.g. absolute income), but also to past
events they have experienced.
We employ panel dynamic methods and causality tests for the United States that
span the period from 1981 to 2016. Empirical analysis supports the relative income
hypothesis. Causality tests indicate that the relationship runs mostly from relative
income to marriage rather than the other way round. Relative income emerges as a
stronger predictor than absolute income in all of the methods employed.
Keywords: Marriage · Relative income · Easterlin hypothesis

1

Introduction

The United States (US) has experienced a steady decline in marriage rates over the
last half century. According to Martin et al. (2014), one third of young adults in their
20s will never marry. Marriage decline has led to an increase in the share of children
born out-of-wedlock and raises concerns over the family structure (Lerman 1996).
However, many young men still perceive marriage as one of the most important
milestones in their life (Willoughby et al. 2015). This contradiction between the
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observed trend and young men’s preference regarding marriage poses a riddle
called the “marriage paradox” (Willoughby/James 2017).
Figure 1 shows the percentage decline in marriage rates between 1990 and 2016
in the US. States can be separated into four clusters, with darker states representing
a higher decline. States that are coloured white exhibit the lowest decline throughout
the examined period, with rates ranging from 8.8 percent to 23.4 percent. The
sharpest drop is observed in states with the darkest shade, with rates ranging from
34.86 percent to 71.3 percent.
Fig. 1:

The percentage decline of marriage rates across the US between 1990
and 2016

Note: Calculations of the percentage changes have been conducted by the authors. The
decline in marriage rates increases with darkness.
Source: CDC/NCHS, National Vital Statistics System.

The diminution of marriage is not an isolated phenomenon but instead has taken
place alongside an increase in cohabitation (Ishizuka 2018), economic improvements
for women (Becker 1991; Cherlin 1992), access to contraception (McLanahan 2004;
Stevenson/Wolfers 2007), and lower levels of marriageability among men (Bridges/
Boyd 2016). The percentage of men between 18 and 24 years of age living with a
spouse in the US reduced from 31.2 in 1967 to 5.1 in 2016 (Fig. 2). The percentage
for women is 46.3 and 9.1, respectively. Conversely, the percentage of young adults
living in partnerships has increased (Fig. 2). The latter reveals a trend towards
delaying marriage (Fig. 3).
The postponement in younger ages is also in line with Willoughby et al. (2015),
who argue that marriage still remains important for young adults; more important
than careers and leisure activities. Indeed, we see that the decline is less prominent
as we move to individuals who are over 50 years old (see Fig. 3; dashed line and right
y-axis). Hence, one could infer that the drop we observe at younger ages may reflect
economic considerations. Instead, the relatively smaller decline for individuals over
50 might be a result of factors other than those that are economic in nature (ethical,
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Source: US Census Bureau, Current Population Survey, Annual Social and Economic
Supplement.

political, religious, etc.). This evidence is consistent with Easterlin’s hypothesis as
we explain in the following section.
However, Easterlin’s hypothesis has not always been applied in the literature
within its original context.1 Another purpose of this study is to fill this gap. We
contribute to this strand of the literature by investigating the question: why do young
adults retreat from marriage in the US? To answer, we rely on the Easterlin relative
income hypothesis, the original setup of which we tried to replicate as closely as
possible. We show that the ratio computed by earnings and material aspirations2
is an important factor that is positively correlated to marriage. Thus, the reduction
of relative income over the years may offer an explanation for young adults’ retreat
from marriage. The latter may also be a solution to the “marriage paradox”.

1
2

For a criticism on the relativity measures that have been used to test Easterlin’s hypothesis (not
solely with respect to marriage), see Macunovich (1997, 1998a/b).
Hereinafter we refer to material aspirations simply as aspirations.
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Median age at first marriage for men and women, and the percentage of
married individuals (white non-Hispanics) aged over 50 years old

Age at first marriage

Percentage of married over 50 years old

30

66

28

65

26
64
24
63

22

20

62
1970

1980

1990

2000

2010

2020

year
Men
Women
Married individuals over 50 years old

Source: For the age at first marriage: US Census Bureau, Current Population Survey,
March and Annual Social and Economic Supplements. For married individuals
above 50: Own calculations employing data extracted from the IPUMS-CPS.

2

Literature review

The existing literature suggests a number of factors that contributed to the decline
in marriage rates in the US over recent decades. Social scientists focus mostly on
the importance of gender roles in marriage stability (Parsons 1949; Pessin 2018).
Becker (1991), on the other hand, examines gender roles following an economic
approach. Inspired by the international trade theory, Becker argues that men and
women will choose to get married only if the gains of marriage are greater than
remaining single. This theory sees individuals as trade partners whose gains from
marriage are maximised when each one specialises in a specific domain: men being
part of the labour market and women undertaking household work. Thus, as women
have been improving their position in society through labour force participation,
educational attainment and higher earnings, benefits from marriage have been
weakening. As a result, marriage rates have decreased.
Becker’s contention had a great appeal in economics and many attributed the
retreat from marriage to women’s emancipation (Ermisch 1981; McLanahan/Casper
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1995; Sassler/Schoen 1999; Sweeney 2002). However, Oppenheimer (1988, 1997)
questions the power of Becker’s trade theory on marriage and provides evidence on
the deterioration of young men’s labour market position. Oppenheimer also notes
that most aggregate cross-sectional studies find that female empowerment has
a negative effect on marriage whilst individual-level longitudinal studies find the
opposite. Consequently, this effect is rather mixed and depends on the approach
adopted.
Another major theory on marriage relates to ideological issues. According to
Van De Kaa (1987), shifts in ethical, political, and religious beliefs are responsible
in large part for the decline in marriage. Other explanations consider the effect of
the “marriage squeeze” theory (sex ratio). The latter implies that the existence of
a greater number of women relative to men, for instance, would worsen women’s
chances of finding a partner. Angrist (2002) tests the squeeze theory on marriage
patterns in second generation immigrants and finds a positive sex ratio effect for
women. More recently, Bronson/Mazzocco (2018) suggest that changes in cohort size
over time and across states explain about half of the variation in US marriage rates
since the early twentieth century. Finally, technological changes on birth control
such as pill contraceptives (Goldin/Katz 2002) and abortion availability (Akerlof et al.
1996) affect the desire to marry.
Easterlin (1987) claims that young adults’ decisions regarding a number of issues,
such as marriage and fertility, are based on their relative affluence. Aspirations
shape a consumption threshold for each generation (macro perspective) or
individual (micro perspective) and function as an inward implicit premise for various
demographic events. The formation of the consumption threshold stems from
childhood (Easterlin 1987). Easterlin formulated his theory to interpret the postWorld War II baby boom and bust in the US. His theory posits cyclical changes
in demographic and social behaviour due to the fluctuations in birth rates. Thus,
a large cohort will produce a small cohort due to the unfavourable labour market
conditions that it encounters, while a small cohort will produce a large one. Easterlin
developed two measures to test his hypothesis: the relative cohort size and the
relative income (RY hereinafter). The two concepts – despite their linkage – have
been proved to be different.3 A discrepancy between the two measures had already
been observed since 1973 (Macunovich 1998a). Therefore, Easterlin’s theory could
be split into two perspectives. The first concerns the relative cohort size, and the
second concerns the RY.4 This paper focuses on the second perspective.
Easterlin discusses the role of aspirations on the decision-making process of
young adults. The family income of their parents during childhood years acts as
a proxy for young adults’ aspirations (Easterlin 1966). Easterlin claims that there
is a positive correlation; the higher the family income in childhood, the higher the

3
4

For a discussion on the opposite direction of relative cohort size movements than that proposed
by Easterlin, see Lutz et al. (2006).
RY refers to the wage of young men relative to the family income enjoyed in the parental house.
A more thorough description is provided in Section 4.
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aspirations that are formed and transmitted to young adulthood.5 However, the
main problem with the construction of RY is the formation of the denominator
which represents aspirations (Macunovich 1997). Aspirations are formed within
the household, but they are also shaped by the influence of peers, neighbourhood,
school, television, and other sources (Richins 2017). Hence, it might be crucial to
take into account the (average) income of all families in a specific area (e.g. states
in our case). With respect to marriage, the conclusion of the Easterlin hypothesis
could be presented in a nutshell as follows: young adults whose incomes are high
enough relative to their desired consumption threshold6 will feel freer to wed.
Otherwise, they will choose to postpone – until they reach this threshold – or even
forgo marriage.
The RY hypothesis has been widely tested in the literature on fertility but it
has received less attention with respect to marriage (Pampel/Peters 1995: 180).
Macunovich (2011) contends that there are only two studies in the relevant literature
which have tested directly the relationship between RY and marriage: MacDonald/
Rindfuss (1981) and Macunovich (2002). “There have been two studies that have
tested this relationship between relative income and marriage directly – that is, using
older family income: MacDonald and Rindfuss (1981) and Macunovich (2002), with
the first finding no support for the theory, and the second finding strong support.
Other studies have looked at the effect indirectly – using parental education and/or
occupation as proxies for income.” (Macunovich 2011: 18).
MacDonald/Rindfuss (1981) investigated a sample of men who graduated from
Wisconsin high schools in 1957 and found no support for the relative income
hypothesis. Their conclusion suggests that family formation is affected only by the
absolute income. Schapiro (1988) finds his measure of RY to predict divorce but not
marriage rates. The third paper that tests the RY hypothesis for marriage in a manner
that is closer to the original concept of RY is that of Macunovich (2011). Macunovich
used the parental family income of men and women currently married who were
0-5, 6-10, and 11-15 years out of school. Findings revealed a negative effect of family
income on marriage. However, the use of the family income without considering the
wage (income) variation is not in line with Easterlin’s relative income hypothesis.
Aspirations per se cannot capture adequately the latter. Macunovich was no doubt
aware of this. Nevertheless, she tried to conduct a more micro-oriented approach
as she explained: “Macunovich (2002) found support for the hypothesis, however,
using parental income at a more aggregated level.” (Macunovich 2011: 3; italics
come from us).
Macunovich indicates that “[…] there has been a wide diversity of measures
which have been developed empirically and tested in the name of the ‘Easterlin
Hypothesis’ […]”. Easterlin responded to this comment as follows: “I think it’s just a

5
6

The late work of Easterlin on the economics of happiness recognised that young adults may
have the same level of aspirations regardless of their family background (Easterlin 2001).
For a clarification of the concept of childhood family income and its relation to consumption
threshold, see Macunovich (1998a: 102).
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lack of thought. The simplest thing is just mechanically to try various measures rather
than reflect on whether the measures capture the conceptual idea.” Macunovich
insisted: “Some studies, for example, have compared the current average income
of all males, to lagged values of that same variable – demonstrating a serious
misunderstanding of the concept. Do you find this frustrating?” Easterlin too: “Yes,
I do. I’ve tried to stress that it is important to look at the particular circumstances
of young people, and measures based on data for all adults fail to embody this
essential notion.” (Macunovich 1997: 122).
In the same spirit, Macunovich (1998a: 55) points out: “[…] an examination
of the studies which provide least support might lead some to question whether
they actually address the Easterlin hypothesis as he formulated it – but this could
be said for several of the supportive studies as well! Sometimes because of data
limitations, sometimes because of widely varying interpretations of the hypothesis,
researchers have conducted studies which seem to bear little resemblance to the
hypothesis.” Bearing in mind the above comments (and others), we tried to replicate
the Easterlin RY hypothesis as closely as possible when conducting our analysis. In
other words, we focus on young adults and we take the lagged age-specific family
income that represents their parental generation.
Among studies dealing with Easterlin’s RY hypothesis on marriage, those by
MacDonald/Rindfuss (1981) and Macunovich (2002) appear to be more focused on
Easterlin’s conceptual idea. However, their findings are contradictory: one study
provides evidence against the hypothesis (MacDonald/Rindfuss 1981), the other in
favour of the hypothesis (Macunovich 2002). This paper contributes to the relevant
literature by exploiting recent data that spans up to 2016. We also employ dynamic
panel data methods and Granger non-causality tests that had not been considered
before in this framework. We also differentiate from the previous literature by
incorporating the female labour force participation into the marriage model as a
measure of women’s emancipation (Upadhyay et al. 2014). Finally, we compare
relative income to absolute income. That comparison had also been conducted by
MacDonald/Rindfuss (1981), albeit without controlling for the female dimension.

3

Methodology

3.1

Model specification

We follow a dynamic approach based on the FE estimator with a lagged dependent
variable. The latter may cause what Nickell (1981) has called dynamic panel bias.
That could be corrected by using the Arellano-Bond estimator (difference GMM)
which removes fixed effects by taking first differences (Arellano/Bond 1991;
Roodman 2009). However, the moderate value of T (=35) is not small enough to
avoid overfitting of the variables to be instrumented, nor large enough to argue that
the dynamic panel bias is insignificant. Thus, we apply the bias-corrected dynamic
panel estimator (Bruno 2005a/b).
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We consider RY, female labour force participation, and the unemployment rate
among young men as endogenous variables since reverse causality might occur
if men decide to postpone or forgo marriage in order to increase their education
(Nielsen et al. 2009), or to fulfil their aspirations before marriage. By increasing
their education, the corresponding unemployment might also be affected.7
Thus, the decline in marriage could impact on both RY and unemployment rates
of young men. The same may also apply to women’s labour force participation.
Women decide to increase their participation in the labour market either because
men postpone marriage, or due to their own decision to continue their education
and consequently earn higher wages. Hence, two lags have been imposed on the
independent variables. The equation to be estimated is as follows:
ସ

ସ

ᇱ
݉ܽ݁݃ܽ݅ݎݎ,௧ ൌ ܾ  ܾଵ ݉ܽ݁݃ܽ݅ݎݎ,௧ିଵ  ܾଶ ܴܻ,௧ିଶ   ܾ ܺ,௧ିଶ
  ܾହ ݀ݕ݉݉ݑ  ߤ  ݑ,௧
ୀଷ

(1)

ୀଵ

where subscripts i and t denote state and year, respectively; marriagei,t is the
ƍ
denotes a vector
marriage rate, RYi,t-2 is the relative income of young men, ܺ,௧ିଶ
of control variables, dummyk represents the decade dummy that takes value 1 for
the decade of reference (k) or otherwise takes value 0, μ i is the fixed effect term
and ui,t stands for the stochastic error term. To compare8 the effect of the relative
income to the absolute income (AY hereinafter) on marriage, we re-run equation (1)
by replacing the former with the latter.9
The panel is unbalanced. The FE estimator is still consistent under unbalanced
panels as long as missing observations are random (Wooldridge 2002). Plausible
estimation problems might arise from the correlation between and within states.
For this purpose, we perform tests for cross-sectional dependence (CSD), serial
correlation (first order), and stationarity. The latter is largely ensured by the fact that
variables are bounded (Farmer 2015) through the normalisation process. However,
we test stationarity by employing the Pesaran (2007) unit root test for panel data.10
Normalisation also induces a rescaling which allows us to compare the contribution
between the relative and absolute income.
Cross-sectional dependence has been examined with the Pesaran (2015) test.
The null hypothesis of cross-sectional independence was rejected (Appendix D,
Table D1). Lastly, we check for the presence of first order autocorrelation using

7

8
9
10

Unemployment is mostly affected by macroeconomic factors and can be considered as
exogenous for marriage. Thus, we have also repeated the analysis without imposing lags
on unemployment. Results do not significantly deviate from those presented in Section 5.1
(available upon request).
Variables have been normalised (range between 0 and 1) so that their relative contribution on
marriage is comparable.
In this we follow Macunovich (1998a: 72).
The null hypothesis of non-stationarity has been rejected in all cases. Results are available
upon request. For bounded processes unit root tests, see Carrion-i-Silvestre/Gadea (2013) and
Cavaliere/Xu (2014).
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the Wursten (2018) test. The presence of serial correlation would imply the loss of
information hidden in the error term if we were only to consider a static model.11
Results displayed in Appendix (Table D2) indicate the presence of first order
autocorrelation in all cases.

3.2

Granger non-causality test

We apply the Granger non-causality procedure proposed by Dumitrescu/Hurlin
(2012) to test for any causal effects of relative income on marriage. Dumitrescu
and Hurlin’s method has the advantage of controlling for heterogeneous panel data
models. The latter allows for weaker assumptions regarding the homogeneity of
the cross-sectional units. It also applies a block bootstrap procedure to obtain the
critical values (instead of the asymptotic ones) with the aim of correcting for crosssectional dependence. Moreover, the number of lags can be chosen based on one
of the selection criteria (AIC, BIC, HQIC), see Lopez/Weber (2017: 983).
The specification is as follows:



ሺሻ

ሺሻ

݉ܽ݁݃ܽ݅ݎݎ,௧ ൌ ܽ   ߚ ݉ܽ݁݃ܽ݅ݎݎ,௧ି   ߛ ܴܻ,௧ି  ߝ,௧
ୀଵ

(2)

ୀଵ

where k is the number of lags which are identical for all cross-sectional units of the
ሺሻ
ሺሻ
panel; the coefficients ߛ
a n d ߚ denote the autoregressive parameter and
the regression coefficient slopes, respectively. Both are allowed to differ across
groups. α i is the fixed individual effect and εi,t indicates the residuals. The null
hypothesis (no causality) is defined as:
ܪ : ߛଵ ൌ. . . ൌ ߛ ൌ 0

 ݅ൌ 1, … , ܰ

and the alternative hypothesis (causality) as:
ܪଵ : ߛଵ ൌ. . . ൌ ߛ ൌ 0
ߛଵ ് 0  ݎ. . . ߛ ݎ ് 0

 ݅ൌ 1, … , ܰଵ
 ݅ൌ ܰଵ  1, … , ܰ

where N1 ∈ [0, N - 1] is unknown.
It should be noted that rejecting the null hypothesis does not exclude the
possibility of no causality for some states. This is an issue that should be further
investigated in future work. On the other hand, not rejecting the null hypothesis
would mean that there is no Granger causality for any state.

11

The static model reveals that the coefficient of the RY is positive and statistically significant at
the 1 percent level of significance in all cases examined. Results are available upon request.
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This methodology is not suitable for unbalanced panels (Lopez/Weber 2017:
973), which is why we proceed with the balanced version of our dataset. The latter
caused a significant drop in observations (from 1724 to 828). The Lopez/Weber
(2017) approach has been applied in this case. In the regression analysis that follows,
lags have been selected on the basis of the Bayesian criterion. Finally, the variables
considered for the causality test have to be stationary (Lopez/Weber 2017: 977).

4

Data description

Data were drawn from the IPUMS-CPS and begin in 1962. We restricted the time
dimension due to the lack of relevant variables needed for the development of RY.
Consequently, the analysis spans the period between 1976 (1981 taking into account
the 5-year lags of the relative income) and 2016. All states have been included apart
from Alaska, District of Columbia, and Hawaii. The analysis has been also restricted
to white non-Hispanics due to their high level of representativeness in the IPUMSCPS database. For instance, the main file of IPUMS-CPS that was downloaded
contains 8,677,348 observations, of which 7,280,335 refer to whites and 6,674,636
(out of 8,677,348) to white non-Hispanics. In keeping with Macunovich (2012), we
retain only civilians. All variables have been developed (aggregated) by year, state,
race, and age.
The numerator of the developed RY consists of the wages for men between
the ages of 15 and 24, who are single (never married), worked full time, and
completed 52 weeks of employment during the previous year (full-time, year-round
workers). Wages refer to the total pre-tax wage and salary income for the previous
calendar year. It is crucial to include only those persons who have completed 52
weeks, otherwise annual wages earned by individuals would present considerable
heterogeneity and their RYs would not be comparable. For instance, a young man
with a stable job (52 weeks) and full-time employment status could have greater
chances of getting married. A young man who has worked less than 52 weeks per
year, and/or who has part-time status, may delay marriage even if his aspirations
are low compared to his full-time, year-round worker peers. In this case, the role of
aspirations is relegated beforehand. Thus, a full-time, year-round worker could be
the basis for testing the RY effect on marriage.
The aim of including only full-time, year-round workers is also to exclude the
possibility of educational-driven impacts on marriage, i.e. young adults retreating
from marriage because of their attendance in higher education. Despite that, we also
test for the latter, showing results for young men aged 15-24 who attained a level
of education that was equal to or more than high school but less than a bachelor’s
degree (Appendix C). The latter educational category has been considered because
this is the most representative cluster for the age group under examination (total:
43,356 individuals; less than high school: 14,726 individuals; equal to or more than
high school but less than a bachelor’s degree: 25,820 individuals; equal to or more
than a bachelor’s degree: 2,810 individuals).
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We have also restricted the sample to those who are native-born (we used the
variable bpl – birth place – which unfortunately starts in 1994) in order to increase the
odds of capturing their aspirations in childhood. Next, we replaced the top-coded
wages with the swap values for the years 1976-2010 and dropped the top-coded
wages for the rest of the period (for more details see https://cps.ipums.org/cps/
topcodes_tables.shtml). We dropped individuals from the analysis if their calculated
wage per hour was less than $2.50 or more than $250 in 2008 dollars (Blau/Kahn
2007). The wage has been estimated as the median of all individuals by year, state,
race, and age. We considered the median calculation instead of the mean because
the wage distribution was mostly skewed towards the right side.
In the denominator, we set the family income which has been lagged by 5 years
in order to proxy the aspirations of young males. The choice of 5-year lags (instead
of 3-year or 10-year lags for instance) relates to Easterlin’s initial work (see Easterlin
1966; Macunovich 1998a), and data limitations. Thus, we stay closer to Easterlin’s
original approach and have more data points for the analysis. For instance, if we
impose a lag of 3 years, the maximum age of the individuals considered in the
analysis would be 24 years old, which would mean that the aspirations relate to
when they were 21 years old (high enough). On the other hand, a lag choice of 10
years would catch aspirations plausibly better than 5, but with the cost of fewer
observations. The use of family income (total family income) instead of solely the
male’s income, is warranted by the increased pace of women’s contribution to family
income and therefore to child’s aspirations (Macunovich 2011). Through the selection
of the specific age group of young adults (15-24) and the assumed mean age at birth
(30), we conclude that their parents’ age will range between 45 and 54 (15-24, +30)
where the parental family income has been calculated and lagged. We adopt the age
of 30 since we aim to capture aspirations for all the possible birth orders of young
adults.12 For the mean age at birth of a male in the US, see Khandwala et al. (2017);
for the mean age at birth of a female, see Mathews/Hamilton (2002, 2016).
Unlike the numerator of RY, the denominator has not been restricted to nativeborn citizens. If the individuals are immigrants, or of a lower socioeconomic status,
they contribute equally to the median family income of each state; in turn, this is
assumed to form material aspirations. This is because psychologists have for a long
time indicated the tendency of individuals to make social comparisons (Festinger
1954). The latter could be either upward or downward (Buunk/Gibbons 2007).
Accordingly, we consider all the directions in the denominator with no exclusions.
In the denominator, we only retained those who reported having at least one child
and were the householder (coded as “Head”). Again, as in the numerator, we used
the median instead of the mean calculation for the reason already mentioned. On
the marriage rate estimation, we follow Sweeney (2002) – both male and female
marriage rates – as well as Macunovich (2011), who distinguishes between the two.

12

Obviously, a higher birth order relates to an older parental age at birth as well. Adopting the
mean age at first birth would probably be misleading.

68

•

Georgios Mavropoulos, Theodore Panagiotidis

Fig. 4:

Relative income and marriage rate of young men between 15 and 24
years old for the US
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Note: Relative income has been smoothed. Marriage rate refers to young men (age 15-24).
Source: Own calculations employing data extracted from the IPUMS-CPS.

Figure 4 depicts the evolution of RY and marriage for white non-Hispanic men
aged 15-24 in the US. Both have been declining. For RY, we observe a decline until
the mid-1990s followed by an increase and then stagnation around 2000. After a
short period in which it decreased, RY has been relatively steady from 2006 onwards.
Other factors may also affect the decision to marry. We consider two additional
variables: female labour force participation, which also serves as a measure of
women’s empowerment (Upadhyay et al. 2014); and the unemployment rate of young
men (González-Val/Marcén 2018). All variables were smoothed (running medians)
and normalised (sum to unity) in order to address scale disparity. Decade dummies
have been included; one dummy for each one of the four decades (plus the constant).
Dummies aim to capture time-varying effects which could affect marriage such as
the level of inequality, cohabitation,13 sex ratio (marriage “squeeze”), contraception,
divorce rates, etc. Table 1 presents the descriptive statistics. Table 2 provides the
calculated formulas for the variables employed.
Finally, it is important to underscore some of the advantages and disadvantages
of employing aggregate instead of micro-data on the RY hypothesis.
13

We can capture cohabitation indirectly by the use of dummies. IPUMS-CPS provides data on
cohabiting partners from 2007 onwards.
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Descriptive statistics

Variable

Obs.

Mean

Std. Dev.

Min.

Max.

Marriage rate (b)

1,724

13.452

7.374

0.754

Marriage rate (f)

1,724

15.728

8.522

0.714

38.462
43.421

Marriage rate (m)

1,724

8.944

5.447

0.465

28.049

Relative income

1,724

0.308

0.072

0.108

0.915

Absolute income

1,724

25,010

4827.085

10,000

47,297

Female labour force
participation

1,724

56.114

8.829

28.283

82.353

Unemployment rate (m)

1,724

13.503

5.812

1.754

38.889

Relative income*

1,545

0.309

0.087

0.126

0.950

Absolute income*

1,545

26,846

5,952

8,000

68,883

Note: f: female, m: male, b: both male and female. * For young men of equal to or more
than high school but less than bachelor’s degree.
Source: Own calculations employing data extracted from the IPUMS-CPS.

On the one hand, aggregate analysis arising from micro-data has been criticised
by Robinson (1950) who referred to the “ecological fallacy”. The latter points out
the incorrect assumptions made about an individual, based on the characteristics
of the group to which s/he belongs. Moreover, Simpson (1951) supports the view of
a reversal in the sign between the aggregate and the individual-level analysis (see
also Oppenheimer 1997).
On the other hand, tests at the micro-level have treated aspirations as being only
a function of parental income by using either gross proxies for the RY measure such
as “How well-off are you?” or, to a lesser degree, by employing the incomes of their
parents. Such approaches neglect the influence that peers, neighbourhood, or other
social phenomena also have on individual aspirations. Conducting the analysis at
the aggregate level, we remedy this drawback.

5

Estimation results

5.1

Regression results

Table 3 presents the results obtained by employing the panel dynamic FE estimator.
The lagged value of the dependent variable is always statistically significant at
the 1 percent level of significance. Coefficients on both incomes are positive but
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Tab. 2:

Calculation formulas for the variables employed

Variable
Marriage rate of young adults
(men and/or women)

Calculationa
ସ଼

ଶଵ

 
୧ୀଵ ୲ୀଵଽ଼ଵ

Relative income of young men

ସ଼

ଶଵ

 
୧ୀଵ ୲ୀଵଽ଼ଵ

Absolute income of young men

ସ଼

Number of married୧,୲
 כ100
Total population୧,୲

Male wage୧,୲
Family income୧,୲ିହ

ଶଵ

  Male wage୧,୲
୧ୀଵ ୲ୀଵଽ଼ଵ

Labour force participation of
young women

ସ଼

ଶଵ

 
୧ୀଵ ୲ୀଵଽ଼ଵ

Unemployment rate of young
men

ସ଼

ଶଵ

 
୧ୀଵ ୲ୀଵଽ଼ଵ

Female labour force୧,୲
 כ100
Total female population୧,୲

Number of unempl. men୧,୲
 כ100
Lab. force partic. of men୧,୲

a

i refers to state and t to year. In all cases, we adjust for white non-Hispanics in the age
group 15-24.
Source: Own calculations employing data extracted from the IPUMS-CPS.

significant only for the RY.14 In all cases, the RY exerts a greater impact on marriage
than the AY. The latter implies that young men tend to decide on a comparative basis
as Easterlin suggests. Beyond other criteria, it seems that childhood circumstances
indeed compete with the circumstances in young adulthood during the decision
process. This inference lends support to the findings of Willoughby et al. (2015) as
already mentioned. We also observe that the coefficients of RY and AY are higher for
the “Male” category. On the covariates, both young men unemployment and young
women labour force participation are negatively related to marriage. Their effect is
greater than that of RY and AY and always highly significant (p-value < 0.01). Hence,
marriage decreases as female labour participation grows, which is consistent with
female emancipation theories (Guvenen/Rendall 2015).

14

An anonymous referee noted that the Easterlin effect of relative income might be expected on
the opposite direction (negative correlation with marriage) because the household equivalent
income is augmented by marriage, whereas it is reduced by fertility. We found no evidence for
the latter.
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Panel dynamic FE estimator

Marriage t-1

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

0.977***
(0.011)

RYt-2

0.970***
(0.009)

0.970***

0.981***

0.973***

(0.013)

(0.012)

(0.010)

(0.013)

0.016

0.019

0.015

0.029*

0.033**

0.028*

(0.014)

(0.016)

(0.014)

AYt-2

0.974***

(0.013)

(0.014)

(0.013)

-0.073***

-0.076***

-0.070***

FLFP t-2

-0.077***
(0.014)

(0.012)

(0.015)

(0.014)

(0.012)

(0.015)

Unemployment t-2

-0.042***

-0.042***

-0.039***

-0.044***

-0.045***

-0.041***

(0.011)

(0.012)

(0.011)

(0.011)

(0.012)

(0.011)

Constant
R-squared

-0.081***

-0.073***

0.060***

0.065***

0.064***

0.062***

0.068***

0.067***

(0.015)

(0.016)

(0.016)

(0.014)

(0.015)

(0.015)

0.966

0.955

0.965

0.965

0.955

0.965

1,574

1,574

1,574

1,574

1,574

1,574

Number of
Observations

Note: Dependent variable: Marriage rate. *** p-value < 0.01, ** p-value < 0.05, * p-value
< 0.1. FLFP stands for female labour force participation. Decade dummies have been
included.
Source: Own calculations employing data extracted from the IPUMS-CPS.

Table 4 aims to control for endogeneity by employing the bias-corrected FE
estimator. We see that both absolute and relative income are positive and statistically
significant. As in Table 3, RY has a greater impact on marriage compared with AY.
The covariates are again negatively related to marriage. Female labour participation
has the most profound effect. The results presented in this section indicate that
RY is an important predictor for marriage, thereby corroborating the Easterlin
hypothesis. Furthermore, in all of the methods employed, the indication is that RY
has been more significant in both statistical and size aspects relative to the AY.
Young women’s empowerment leads to a decline in marriage, according to findings
on female labour force participation. Lastly, unemployment among young men
emerges as a deterrent with regard to marriage. The latter shows that uncertainty is
a crucial determinant on decisions regarding early marriage.

5.2

Granger non-causality tests

This section employs the Dumitrescu/Hurlin (2012) Granger non-causality test as
formulated by Lopez/Weber (2017). We test for both directions of causality: from
RY to marriage and from marriage to RY. Table 5 refers to the former. The p-values
indicate statistical significance at the 1 percent level except for male marriage which
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Tab. 4:

Bias-corrected FE estimator
(1)
Both

(2)
Male

(3)
Female

(4)
Both

(5)
Male

(6)
Female

0.977***

0.970***

0.970***

0.980***

0.973***

0.974***

(0.012)

(0.011)

(0.012)

(0.012)

(0.011)

(0.012)

Marriage t-1
RYt-2

0.029***
(0.009)

0.033***
(0.010)

0.028***
(0.009)
0.016*

AYt-2
-0.081***

-0.073***

0.018**

0.015*

(0.008)

(0.009)

(0.009)

-0.074***

-0.076***

-0.070***

FLFP t-2

-0.077***
(0.011)

(0.011)

(0.011)

(0.010)

(0.011)

(0.011)

Unemployment t-2

-0.042***

-0.042***

-0.039***

-0.044***

-0.045***

-0.041***

(0.009)

(0.009)

(0.009)

(0.009)

(0.009)

(0.009)

1,574

1,574

1,574

1,574

1,574

1,574

Number of
Observations

Note: Dependent variable: Marriage rates. *** p-value < 0.01, ** p-value < 0.05,
* p-value < 0.1. FLFP stands for female labour force participation. Decade dummies have
been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.

Tab. 5:

Dumitrescu/Hurlin (2012) Granger non-causality test
Both

Male

Female

W-bar (Wald statistic)

31.301

31.895

26.947

Z-bar (Standardised statistic)

32.953

33.793

26.795

0.008

0.033

0.001

105.520

87.067

58.300

9.754

10.043

7.642

p-valuea
Critical value (95%)
Z-bar tildeb
p-valuea
Critical value (95%)
Optimal number of lagsc

0.008

0.033

0.001

34.654

28.323

18.452

8

8

8

H0: RY does not Granger-cause marriage.
H1: RY does Granger-cause marriage for at least one state.
a p-value computed using 1,000 bootstrap replications.
b Preferred for large N but relatively small T datasets.
c Optimal number of lags selected according to Bayesian (BIC) criterion.
Source: Own calculations employing data extracted from the IPUMS-CPS.

lies at the 5 percent level. Hence, we can reject the null hypothesis of no causality
and infer Granger causality for at least one state in all cases presented.
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Dumitrescu/Hurlin (2012) Granger non-causality test
Both

Male

Female

W-bar (Wald statistic)

30.771

38.551

24.041

Z-bar (Standardised statistic)

32.203

43.205

22.685

p-valuea

0.152

0.027

0.563

38.034

39.152

40.713

Z-bar tildeb

9.497

13.272

6.231

p-valuea

0.152

0.027

0.563

11.498

11.881

12.417

8

8

8

Critical value (95%)

Critical value (95%)
Optimal number of lagsc

H0: Marriage does not Granger-cause RY.
H1: Marriage does Granger-cause RY for at least one state.
a p-value computed using 1,000 bootstrap replications.
b Preferred for large N but relatively small T datasets.
c Optimal number of lags selected according to Bayesian (BIC) criterion.
Source: Own calculations employing data extracted from the IPUMS-CPS.

Table 6 tests for the Granger causal impact of marriage on RY. The p-values
change and become higher for “Both” and “Female”, but the value remains low in
the case of “Male”. The results therefore show that there is a Granger causal effect
of marriage on RY only for young men. That may be explained by the fact that the
young men who retreat from marriage have, on average, lower relative income than
their peers who get married. A decline in marriage therefore becomes evident as
a causal factor on RY. Figure 5 shows the latter. In sum, results indicate that in five
out of six cases considered, the Grangrer causal effect is one-directional and runs
from RY to marriage.

5.3

Robustness check

We proceed to robustness checks by employing three additional methods. First,
we start with the Arellano-Bond estimator (difference GMM). A one-step difference
GMM estimator has been considered instead of two15 due to the lower standard
errors obtained in the former. Moreover, in this way we avoid the magnification of
the gaps produced by the first difference transformation (see Roodman 2009: 21). It
is also important to ensure that the number of instruments is lower than the number
of states. We include the number of instruments obtained for each one regression
in Table A1.
Next, we correct for cross-sectional dependence (Driscoll/Kraay 1998). Driscoll
and Kraay (D-K) standard errors aim to control for “spatial” forms of cross-sectional
dependence. The latter is important given the potential of unobserved common
15

For a discussion on the one-step and two-step GMM estimator, see Hwang/Sun (2018).
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Fig. 5:

Relative income for single and married young men (age 15-24)

Relative income 15-24
0.45
Single
Married
0.40

0.35

0.30

0.25
1980

1990

2000

2010

2020

year

Source: Own calculations employing data extracted from the IPUMS-CPS.

shocks (political, economic, cultural or spatial) across states that could bias the
results. Finally, we apply the Blackwell (2005) formula which corrects standard
errors for heteroskedastic and contemporaneously correlated disturbances across
panels.
The robustness results are presented in the Appendices. In Tables A1, B1 and
B2, we present the outcomes for the aforementioned corrections. The results are
qualitatively similar to those presented in subsection 5.1. We observe that the
coefficient of RY is positive and highly significant as previously. The significance
varies depending on the method employed. On the other hand, AY is shown to be
statistically significant in all but the GMM estimator (Table A1). Upon comparing RY
and AY, it is noted that RY has the greatest impact on marriage. However, its impact
is shown to be less than that of the FLFP and the unemployment rate of young
men. The former exerts the most sizeable effect, lending support to the women’s
emancipation theories. Uncertainty, that the unemployment rate typifies, has the
smallest impact.
Finally, in Tables C1 and C2, we test for the hypothesis that the obtained results
on RY might be considered as spurious due to the educational attainment of young
men. In other words, we test whether young men decide to postpone marriage owing
to their attendance in higher education rather than their low economic prospects
compared with their aspirations. On this purpose, we estimate the RY for young
men (15-24 years old) who attained a level of education equal to or more than high
school but less than a bachelor’s degree, and were full-time, year-round workers
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during the previous year. We follow the same methods as applied in subsection
5.1. In both of the Tables C1 and C2, RY is still positive and statistically significant.
Differences arise only in respect of the remaining variables. AY is insignificant, as
is FLFP apart from one case (Table C2, column 2). The young male unemployment
variable becomes positive and significant only for the “Male” category in both tables
(p-value < 0.05).

6

Conclusions

Previous studies have pointed out the importance of the institution of marriage,
both for the individual and the well-being of society (Popenoe 2009; Lerman 2011;
Halla/Scharler 2012). This paper investigates its decline from the Easterlin relative
income perspective. According to Macunovich (2011), there have been two studies
in the past testing this hypothesis for marriage. The results contradict each other:
one study supports the hypothesis (Macunovich 2002) while the other refutes it
(MacDonald/Rindfuss 1981). We contribute to the relevant literature by providing
some new evidence. We employ recent data and panel dynamic techniques and
show that an increase in the relative income of young men also increases their odds
of getting married.
One might question the strength of the results on the ground of cultural effects.
Female education has improved in recent decades and the resultant increase in
women’s emancipation (Guvenen/Rendall 2015) has affected their marriage rates.
This paper deals with such effects by incorporating female labour force participation
– as a measure of female emancipation – and time decade dummies into the model
specification.
RY might also be useful to policy-makers. RY can be modified by either the
numerator (income or wage) or by the denominator (family income during childhood).
The former could be accommodated through a stabilising macroeconomic policy.
For the latter, one could argue that the same applies since the current income of
parents is the future “childhood income” of young adults. However, a wage increase
would affect “childhood income” inequality, which in turn would be depicted in
future RY (in young adulthood). Thus, one has to consider the impact of income
inequality over the long term (Genicot/Ray 2017). Richins (2017) found that middle
school children especially are engaged in the process of social comparison and
this is why “childhood income” inequality becomes important. Therefore, one
could make the following statement: the higher the income inequality, the worse
the outcome of the comparisons for the less advantaged children, and the higher
the materialism they acquire and transfer to their early adulthood. In other words,
a young adult might be affected not only by the level of income inequality that he
currently faces (as a young adult), but also by that faced in childhood (as a child).
Accordingly, this study urges for more research on how children perceive income
inequality and how childhood income inequality interacts with current income
inequality to shape young adults’ demographic behaviour.
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Given the central role of childhood experiences in the Easterlin hypothesis, this
paper also tries to add to a growing body of literature that investigates the impact of
childhood socioeconomic status on various adulthood outcomes (Tani et al. 2016;
Last et al. 2018; Barr et al. 2018; Stamos et al. 2019). A future paper could also study
the socioeconomic mobility aspect that comes directly from this hypothesis with
respect to marriage.
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Appendix
Appendix A: GMM estimator results
Tab. A1:

GMM first difference estimator

Marriage t-1

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

1.100***

1.238***

1.011***

1.408***

1.519***
(0.341)

RYt-2

0.929**
(0.461)

(0.290)

(0.351)

0.817*

0.846*

(0.412)

(0.459)

AYt-2
FLFP t-2
Unemployment t-2
F-stat. (Prob>F)

1.718***
(0.243)

(0.276)

(0.242)

0.625

0.317

0.552

(0.390)

(0.614)

(0.388)

-1.221***

-0.933***

-1.076***

-0.885***

-0.604***

-0.777***

(0.219)

(0.195)

(0.234)

(0.205)

(0.158)

(0.202)

-1.076***

-1.223***

-1.171***

-0.905***

-1.278***

-1.028***

(0.311)

(0.325)

(0.304)

(0.239)

(0.309)

(0.245)

0.000

0.000

0.000

0.000

0.000

0.000

41

41

41

41

41

41

1,508

1,508

1,508

1,508

1,508

1,508

Number of
instruments
Number of
Observations

Note: Dependent variable: Marriage rates. Instrumental variable: One year lag of the
independent. *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1. FLFP stands for
female labour force participation. Decade dummies have been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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Appendix B: Control for cross-sectional dependence (CSD)
Tab. B1:

Control for CSD (D-K s.e.)

Marriage t-1

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

0.977***
(0.021)

RYt-2

0.970***
(0.022)

0.970***
(0.020)

0.029**

0.033***

0.028*

(0.014)

(0.011)

(0.016)
0.016**

AYt-2
FLFP t-2
Unemployment t-2
Constant
R-squared

0.981***
(0.023)

0.973***
(0.023)

0.019**

0.974***
(0.022)

0.015*

(0.008)

(0.009)

(0.009)

-0.077**

-0.081***

-0.073**

-0.073**

-0.076***

-0.070**

(0.032)

(0.026)

(0.034)

(0.031)

(0.025)

(0.033)

-0.042

-0.042*

-0.039

-0.044*

-0.045*

-0.041

(0.025)

(0.023)

(0.026)

(0.026)

(0.023)

(0.026)

0.060***

0.065***

0.064***

0.062***

0.068***

0.067***

(0.014)

(0.016)

(0.015)

(0.014)

(0.016)

(0.015)

0.955

0.963

0.965

0.955

0.962

0.965

1,574

1,574

1,574

1,574

1,574

1,574

Number of
Observations

Note: Dependent variable: Marriage rates. Driscoll-Kraay s.e. in parentheses.
*** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1. FLFP stands for female labour
force participation. Decade dummies have been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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Blackwell (2005) panel corrected s.e.

Marriage t-1
RYt-2

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

0.956***

0.942***

(0.031)

(0.026)

0.051**
(0.024)

0.957***
(0.032)

0.053**

0.050**

(0.023)

(0.024)

AYt-2

0.974***
(0.032)

0.959***
(0.026)

0.973***
(0.032)

0.043**

0.043**

(0.020)

(0.019)

(0.020)

0.039*

-0.082***

-0.078***

-0.084***

FLFP t-2

-0.080***
(0.027)

(0.024)

(0.028)

(0.027)

(0.025)

(0.028)

Unemployment t-2

-0.067***

-0.067***

-0.067***

-0.066***

-0.065***

-0.066***

(0.026)

(0.024)

(0.026)

(0.026)

(0.023)

(0.026)

0.076*

0.062

0.068*

0.068

Constant
R-squared

0.072*

-0.077***

0.077**

-0.083***

(0.040)

(0.034)

(0.041)

(0.042)

(0.036)

(0.044)

0.937

0.928

0.938

0.937

0.928

0.938

1,574

1,574

1,574

1,574

1,574

1,574

Number of
Observations

Note: Dependent variable: Marriage rates. *** p-value < 0.01, ** p-value < 0.05,
* p-value < 0.1. FLFP stands for female labour force participation. Decade dummies have
been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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Appendix C: Results for the young men attaining a medium level of
education (equal to or more than high school and less than a bachelor’s
degree)
Tab. C1:

Panel dynamic FE estimator

Marriage t-1
RYt-2

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

0.891***

0.907***

0.884***

0.899***

(0.014)

(0.018)

(0.015)

(0.014)

0.040**

0.033*

0.047**

(0.019)

(0.017)

(0.021)

AYt-2
FLFP t-2
Unemployment t-2
Constant

0.910***
(0.017)

0.892***
(0.015)

0.004

0.001

0.012

(0.011)

(0.009)

(0.012)

-0.009

-0.018

-0.006

-0.007

-0.016

-0.004

(0.012)

(0.011)

(0.013)

(0.011)

(0.011)

(0.013)

0.008

0.016**

0.007

0.006

0.014*

(0.008)

(0.008)

(0.007)

(0.007)

(0.007)

0.004
(0.008)

0.006

-0.003

0.010

0.017

0.009

0.020

(0.015)

(0.018)

(0.015)

(0.016)

(0.017)

(0.017)

1,059

1,059

1,059

1,059

1,059

1,059

Number of
Observations

Note: Dependent variable: Marriage rates. *** p-value < 0.01, ** p-value < 0.05,
* p-value < 0.1. FLFP stands for female labour force participation. Decade dummies have
been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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Bias-corrected FE estimator

Marriage t-1
RYt-2

(1)

(2)

(3)

(4)

(5)

(6)

Both

Male

Female

Both

Male

Female

0.891***

0.907***

0.884***

0.899***

(0.015)

(0.014)

(0.015)

(0.015)

0.040***

0.033***

0.048***

(0.013)

(0.012)

(0.014)

AYt-2
FLFP t-2
Unemployment t-2

0.910***
(0.014)

0.892***
(0.015)

0.004

0.002

0.012

(0.010)

(0.009)

(0.011)

-0.009

-0.018*

-0.006

-0.007

-0.017*

-0.004

(0.010)

(0.010)

(0.011)

(0.014)

(0.010)

(0.011)

0.007

0.006

0.008

0.016**

0.014**

0.004

(0.007)

(0.010)

(0.007)

(0.007)

(0.006)

(0.007)

1,059

1,059

1,059

1,059

1,059

1,059

Number of
Observations

Note: Dependent variable: Marriage rates. *** p-value < 0.01, ** p-value < 0.05,
* p-value < 0.1. FLFP stands for female labour force participation. Decade dummies have
been included.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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Appendix D: Panel tests
Tab. D1:

Pesaran (2015) cross-sectional dependence test

Variable

CD-test

p-value

Average joint T

Marriage (b)

178.121

0.000

34.10

0.91

0.91

Marriage (m)

166.213

0.000

34.10

0.85

0.85

Marriage (f)

178.597

0.000

34.10

0.91

0.91

74.157

0.000

34.10

0.38

0.43
0.31

Relative Income
Absolute Income
FLFP
Unemployment

Mean ρ

Mean abs (ρ)

26.631

0.000

34.10

0.13

144.385

0.000

34.10

0.74

0.74

64.245

0.000

34.10

0.33

0.42

Note: H0: Cross-section independence; f: female, m: male, b: both male and female.
Source: Own calculations employing data extracted from the IPUMS-CPS.

Tab. D2:

Wursten (2018) first order serial correlation test

Case

Variable

HR-stat a

p-value

Marriage (b)

Residual

9.06

0.000

Marriage (m)

Residual

6.42

0.000

Marriage (f)

Residual

9.06

0.000

Note: f: female, m: male, b: both male and female. H0: No first-order serial correlation.
a Heteroskedasticity-robust (Born/Breitung 2016) HR-test on residuals.
Source: Own calculations employing data extracted from the IPUMS-CPS.
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