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ABSTRACT

Social scientists have devoted substantial research to economic basis for
matching of men and women in marriage. A common feature of existing
studies is their reliance on samples of married couples. The principal short-
coming of spouse data is that spouses’ earnings correlations are contami-
nated by the partners’ behaviors and other events that occur after marriage
and affect their earnings. This study addresses that problem by exploiting a
longitudinal data file from the Swedish population. By selecting a sample of
married couples in a given year, we retreat through the file to years before
the marriage. Using data from the spouses’ single years, we apply the corre-
lation methodology to their earnings. Evidence from the model supports pos-
itive assortative mating.

I. Introduction

It has been 30 years since Becker (1974) first focused on economic
dimensions of spouse selection. Although previous research had emphasized the
extent of marital sorting based upon physical and social characteristics, Becker argued
that marital sorting systematically matches high-earning males with females special-
izing in nonmarket activities, particularly home production and child rearing.

Empirical testing of Becker’s hypothesis has been problematic, primarily due to
data deficiencies. Several studies have estimated earnings regressions from samples of
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married couples and obtained correlations between the ensuing earnings residuals.
Negative correlation provides evidence that, after controlling for measured factors
such as age, education, and work experience, there is negative marital sorting; posi-
tive correlation indicates positive sorting. There has been mixed evidence, based upon
this approach. Smith (1979), Becker (1981), and Lam (1988) report results support-
ing positive sorting, while Zimmer (1996) reports negative correlations for whites and
positive correlations for blacks. These studies rely on data that report spouses’ earn-
ings after marriage, rather than before. That makes it impossible to disentangle the
effects of marital sorting from those of the apparent earnings premium of married rel-
ative to single males. Previous studies of the marriage premium suggest that high-
earning males possess unmeasured traits that are associated with marriage (see, for
example, Cornwell and Rupert 1997). Other research, however, suggests a reversal in
the chain of cause and effect: marriage affects labor force attachments and productiv-
ity of males, inducing them to earn higher remuneration (Korenmann and Neumark
1991; Akerlof 1998). In any case, all studies to date are based on data from existing
marriages. They do not address the phenomenon of spousal matching among single
persons.

Nakosteen and Zimmer (2001) provide a partial solution to this problem. Using the
Panel Study of Income Dynamics (PSID), they record individual earnings before and
immediately after marriage, but are able to observe spouses’ earnings only after mar-
riage. This arises from the way in which the PSID is constructed, following individu-
als and families, and reporting spousal characteristics only as spouses join the sample
after marrying someone who was previously in the panel. It is assumed that earnings
immediately after marriage have not yet been significantly affected by the decision to
marry. Immediate post-marital earnings are used as a proxy for premarital earnings.
Using this approach, Nakosteen and Zimmer find evidence of positive marital sorting.

The ideal data for testing the Becker hypothesis would allow observation of both
spouses in years preceding marriage. The panel data files with which we are familiar
are not structured in a way that allows this approach. Once an individual is selected
for the panel, his/her earnings are recorded for each year. The spouse of the originally
sampled individual will have her/his earnings recorded only after the couple becomes
married.

Although the authors are not aware of U.S. data that address this problem, we have
access to longitudinal data that comprehensively report Swedish labor market behav-
ior. Because these data cover the entire Swedish labor force for a number of years, it
is possible to identify the year in which a couple becomes married and observe labor
market outcomes of both individuals in the years preceding marriage. Using these
data, we develop regression models of earnings that link the records of married cou-
ples during their single years before marriage. We then estimate pair wise correlations
between spouses’ earnings that are not contaminated by the effects of the marriage
premium or with external factors that affect both spouses’ earnings after marriage.

II. Marital Matching

It is well known that individuals tend to marry persons similar to
themselves in physical and social attributes. To some extent, this might result from
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routine social interactions: people encounter prospective mates in their schools,
churches, and neighborhoods. Economic models of the marriage market move beyond
intersections of individual choice sets, ascribing to individuals the intention to maxi-
mize the lifetime value of their marriage. According to Becker (1981), individuals of
superior productivity tend to marry one another and are compensated for their higher
productivity. As a consequence, outcomes in the marriage market tend to produce a
matching of traits. In Becker’s framework, spouses reinforce one another in traits
that are complementary within the family and offset one another in traits that are
substitutes.

Other authors have emphasized social outcomes that result from marital matching.
Although it is commonly believed that the most important outcome has to do with
income distribution, Kremer (1997) argues that sorting has a somewhat greater effect
on the persistence of economic status across generations than on inequality. Chadwick
and Solon (2002) contribute evidence to that effect. Using a sample of married cou-
ples from the PSID, they find a substantial elasticity between incomes of daughters
(wives) and the incomes of families in which they were raised. They then report that
earnings of the daughters’ husbands have nearly the same elasticity with respect to the
daughters’ parents. Chadwick and Solon interpret that result to mean that assortative
mating plays an important role in the transmission and persistence of economic status
across generations.

Becker (1981) suggested that optimizing behavior in the marriage market would
pair high-wage males with low-wage females, since the time of wives at home would
naturally complement that of husbands at work. Lam (1988) pointed out that many
gains from marriage result from the family’s joint consumption of goods purchased in
the market. If those gains offset the gains from respective specialization of husbands
and wives in market employment and the home, then high-earning spouses tend
to match with one another. Resolution of these conflicting hypotheses is a useful
empirical issue.

This study addresses marital matching on the basis of measured earnings as well as
earnings traits that are not directly measured. To a certain extent it is natural to observe
nontrivial correlation in spouses’ earnings. Individuals marry persons similar to them-
selves in education and age. Schooling in turn correlates closely with earnings, and
spouses accumulate work experience as they age together. In addition, they share
lifestyles and some health outcomes, and they experience the consequences of similar
regional labor markets. As a matter of course, then, their earnings are correlated in a
manner that does not bear directly on choice-based optimizing behavior at the time
their marriages were formed. Recognizing this, most studies attempt to capture unmea-
sured factors that determine earnings. This approach is used by Van der Klauww
(1996), who studies marriage decisions of females. The model assumes that unmarried
women confront a marriage decision each period. At the time of her choice, a woman
knows her potential husband’s actual current earnings as well as information that she
uses to forecast his expected future earnings. In Van der Klauww’s model, the forecast
is generated from a regression equation based on current data.

In a similar spirit, most studies measure marital matching in a multivariate context.
Becker (1981) estimates partial correlations of spouses’ wages that control for age
and schooling, obtaining 0.32 for white couples and 0.24 for blacks. Smith (1979)
uses residuals from spouses’ wage regressions, where controls include schooling,
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experience and region. He obtains residual correlations of 0.098 for whites and 0.035
for blacks.! Zimmer (1996) replicates the wage-residual approach on a sample of
low-income couples. He obtains correlations of —0.12 for whites, 0.15 for blacks and
—0.31 for Hispanics.

A variation of the wage-residual approach uses information from spouses’ family
backgrounds. Behrman, Birdsall and Deolalikar (1995), using panel data from a sam-
ple of marriages in India, exploit family data in a two-step approach. First, they esti-
mate three regression models in which the wife’s education, age, and dowry,
respectively, depend on characteristics of her husband and his parents. They obtain a
set of residuals from each of the three regressions and interpret them as unmeasured
components of the husband’s human capital. Each residual is then entered as a dis-
tinct explanatory variable in regressions explaining the husband’s labor force partici-
pation, hourly wage, and wage growth. Behrman et al. interpret the results to mean
unobserved characteristics of the husband, proxied by the first-stage residuals, exert
important effects on his (post-marriage) wage and wage growth. The authors argue
that those traits, which are observed by potential wives and their parents, command
economic value in the marriage market.

Another approach that attempts to construct proxy measures for spouses’ attributes
is found in papers by Lam and Schoeni (1993, 1994). Using data for married couples
from the United States and Brazil, they estimate models of hourly wages for hus-
bands. In addition to standard human capital variables, the models include several
measures of family background. Of particular interest are years of schooling of the
wife’s parents. The estimates indicate a significant relation between husbands’ earn-
ings and education of the father-in-law. Lam and Schoeni interpret the result to mean
that some unmeasured traits of husbands are proxied by observed characteristics of
their wives’ fathers, reflecting an underlying process of marital matching.

As we noted in Section I, the principal contribution of this paper is to exploit data
that exist prior to marriage. The findings of Behrman et al. (1995) and Lam and
Schoeni (1993, 1994) reveal a potential shortcoming of this approach, at least in the
context of our data set. Their results indicate that the family background of an indi-
vidual’s prospective spouse is informative with respect to marital matching.
Extending a suggestion by Freiden (1974), if parental backgrounds increase the non-
market productivity of the spouse who specializes in household production or the
market productivity of the spouse who earns wage income, then they increase the
gains from marriage. Thus, parents’ traits are potentially important in the process of
marital matching. The Swedish data files contain information on individuals but not
their parents. Thus our approach, which has the advantage of revealing pre-marriage
data for both spouses, does not address the role of parental and family backgrounds.

III. Data and Sample Construction

The data derive mainly from official registers administered by
Statistics Sweden and registers held by the Labor Market Board in Sweden. The

1. When Smith corrects the estimates for nonparticipation of some wives, he obtains correlations equal to
0.035 for whites and 0.216 for blacks.
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Statistics Sweden data are from a longitudinal micro data file containing information
for the entire Swedish population of working age, encompassing individuals 18-64
years of age. For the purpose of this study, we use data that originate from the popu-
lation registration system, managed by the National Tax Board. The data include earn-
ings, marital status, and other family characteristics such as place of residence and
origin country in the case of immigrants.

We matched information from the Statistics Sweden file with data from a second
longitudinal file maintained by the Swedish Labor Market Board. In order to receive
benefits, the unemployed must register at the Labor Market Board’s Public
Employment Service as job seekers. Virtually the entire labor force is covered by
unemployment insurance, or is eligible for basic unemployment benefits if they are
not insured. Data from the combined files provide a complete record for each
individual.

We have access to data for the years 1992 through 1996. The sample consists of
individuals who were 26 to 34 years of age as of 1996 and became married or cohab-
itants in either 1994 or 1995. Thus the lower end of the age interval in the first year
of analysis (1992) is 22 years. This provides two distinct cohorts of married couples,
whom we observe before and after the year of marriage. For the 1994 cohort, we
observe one year in the single state (1992) and two years in the married state (1995,
1996). For the 1995 cohort, we observe single years 1992 and 1993 and married year
1996. Access to the post-marriage years allows us to compare estimates before and
after marriage for both cohorts.

Cohabitation is widely practiced in Sweden, and is not only viewed sympatheti-
cally, but is given a social status nearly equivalent to marriage. In recognition of this,
we include cohabitants in our target population. Official data on unmarried cohabi-
tants include, with minor exceptions, only couples that have a child in common. This
means that individuals observed as being single in 1995 and married or cohabitants in
1996 may in fact already have been cohabitants in 1995 or earlier, but did not report
that relationship. In order to minimize measurement error, we do not include the year
immediately prior to recorded marriage or cohabitation as the final year of being
unmarried. Instead, we drop the final unmarried year entirely, and include the obser-
vation two years earlier than the recorded marriage as the final pre-marriage year. In
order to diminish the possibility that couples could have been cohabitating two or
more years prior to having a child, we report results for a subsample of couples that,
two years prior to marriage or cohabitation, resided in different parishes, which num-
ber 2,552 in Sweden. For example, for a couple recorded as first married or cohabi-
tating in 1996, the couple will be included in the restricted subsample only if they
lived in different parishes in all years from 1992 to 1994. In the empirical analysis,
we relax the “different parish” rule and perform other sensitivity tests to examine the
robustness of the estimates.

We obtained earnings data from mandatory income statements reported by employ-
ers to the tax authorities. As the dependent variable, we use the logarithm of gross
annual income from employment in hundreds of kronor (SEK) where 1 SEK is equiv-
alent to $0.12 at current rates. Earnings for all years are deflated using the Swedish
Consumer Price Index and are expressed in constant 1992 SEK. Use of annual earn-
ings rather than hourly wages is necessary because the data do not include informa-
tion on hours or weeks worked. Generally, compensation for work exceeding 100
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SEK must be reported. Compensation includes holiday payment and sick pay paid by
the employer, as well as parental leave benefits, which are based on prior earnings.
According to law, employers compensate the first 14 days of a period of illness, after
which public health insurance provides coverage. The health insurance system was
restructured on several occasions during the 1990s. Since 1993, employees receive no
compensation for the first day of illness, 75 percent of income for days two and three
and 90 percent from the fourth to the ninetieth day. The replacement ratio then
declines to 80 percent for the remaining days in a spell of illness.

One issue that arises in connection with the earnings estimations concerns exclu-
sion of nonworkers from the sample. Because we do not observe earnings for indi-
viduals who do not work, they must necessarily be excluded in the regression
estimations. This raises questions about possible sample selection bias in the remain-
ing sample. One approach is to use Heckman’s (1979) procedure to correct the model
for potential selection bias. We did not pursue that option, because of two features in
the data. First, the high rate of labor force participation by females in Sweden means
that the large majority of couples are working during their adult single years, and sam-
ple selection bias is not likely to be problematic. For males, the annual sample pro-
portions of workers range between 0.89 and 0.92; for females the range is 0.85 to
0.90. Because our methodology relies on residual pairs, in the earnings regressions
we restrict the sample to cases in which both individuals worked during their pre-
marriage years. Although that necessitates a further restriction of the sample, again
the proportions of dual workers are very high, ranging from 0.78 to 0.83. Second, if
we use the Heckman procedure we must find variables in the data that identify work-
ers from nonworkers but do not explain workers’ earnings. After perusing the data,
we judged that suitable instruments are not available. Consequently, due to the high
proportion of workers and an apparent lack of ideal instruments for job status, we
chose to estimate the earnings models based on samples of workers and with no
adjustments for sample selection.

In spite of the high proportion of workers, sample selection bias might remain a
problem. One way to include observations for nonworkers is to exploit the panel
nature of the sample and impute those individuals’ earnings for years in which earn-
ings are not observed.? In the empirical analysis below, we extend the sample by
adding person-year observations with imputed earnings. For individuals who were
missing earnings during one or more years, we imputed the average of earnings for
adjacent years in which they did report earnings. We excluded a small number of cou-
ples for whom one spouse or both failed to report earnings for any year from 1992 to
1996.3

2. We are indebted to an anonymous referee for this suggestion. The proportion of individuals with imputed
earnings does not exceed 6 percent in any year.

3. We imputed incomes if they were available on the same side of the time line relative to the marriage event.
For example, in the 1995 marriage cohort, if an individual had zero income in 1993, we imputed only if
he/she reported income in 1992 or 1994. On the other hand, if there was no reported income before marriage
but income was available for 1996, we did not use 1996 income for imputation. Where appropriate and avail-
able, we imputed the average of two years. For example, if the individual reported zero income in 1993, we
imputed the average of the adjacent years 1992 and 1994. If only one of those years was available, we used
only that year.



Nakosteen, Westerlund, and Zimmer

IV. Econometric Framework

In order to establish the statistical framework, define y,,;, as the annual
log-earnings of male i during year ¢, which by construction of the sample occurs prior
to his marriage. His earnings are hypothesized to depend on a vector of explanatory
variables x,,;, describing his human capital and other determinants of earnings:

(]) Yomir = Bm ’ Xomit + Smit

where f,, is a conformable vector of unknown coefficient parameters and the error
term € possesses a normal distribution with zero mean and constant variance de-
noted 62,

In a similar fashion, we specify log earnings for unmarried female i during year t:

)y =B X+ &g

where again the error term is normally distributed with zero mean, in this case with
variance G?”' The critical informational content in the data concerns what happens sub-
sequent to year 7. As described in Section III, by ascertaining eventual marriages we
form synthetic couples within the single population, based on a forward look at indi-
viduals who later married one another. The available years include = 1992, 1993, and
1996 for couples who married in 1995; and ¢ = 1992, 1995, and 1996 for couples who
married in 1994. For each unmarried “couple,” we estimate Equations 1 and 2 jointly
as a seemingly unrelated regressions (SUR) model. In addition to estimates of the
coefficient parameters, 3, and Bf, and the disturbance variances 62, and G%, the SUR
procedure retrieves an estimate of the covariance between the error terms, 6,,. Using
this information, we estimate the correlation between €,, and €

3) Pur () =0, /0, () 0: (1),

where ¢ denotes 1992 and 1993 for couples who married in 1995, and 1992 for cou-
ples who married in 1994. For purposes of comparison, we also estimate p,, for post-
marriage years 1996 (1995 marriages) and 1995 and 1996 (1994 marriages). The
latter estimates approximate what has appeared previously in the literature.

The error terms in Equations 1 and 2 capture factors that contribute to measured
earnings but are not observed in the data. Our approach assumes that the errors are
orthogonal to the included regressors. The implication is that the unmeasured traits
cannot be inferred from individuals’ observable characteristics. Their importance for
spouse selection arises from the fact that many traits not revealed in the data are likely
to be visible in the pool of potential marriage partners. Individuals might exhibit good
health, whether physical or emotional, or they might exude exceptional confidence or
ambition. They might possess favorable attitudes toward work or family connections
that portend future success. These traits, which tend to signal strong prospects for
individuals’ future earnings, might also make them attractive as potential spouses.
Even their endowments of physical attractiveness, which are not measured in most
data sets but are seen by potential mates, might signal favorable future earnings
(Hamermesh and Biddle 1994).

Under the null hypothesis maintaining absence of assortative mating, individuals’
unobserved traits would not show significant correlation. Positive correlation, on the
other hand, is evidence that individuals with favorable unmeasured traits tend to select
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mates whose traits are likewise positive, while negative correlation supports matching
of spouse pairs in which persons with positive latent attributes select mates whose
traits are below the regression-corrected mean.

V. Results of Estimations

Earnings equations were estimated for six cross sections, as detailed
in the preceding sections. The equations contain explanatory variables measuring age,
education, region of residence, region of origin for immigrants, disability status, and
the regional rate of unemployment. Education is measured by a series of four dummy
variables for categories ranging from “less than secondary education” to “university
degree or higher.” Region of residence is represented by a set of seven dummy vari-
ables corresponding to official county groupings used by the Swedish census.
Immigrants’ origins are represented by two dummy variables that distinguish Nordic
immigrants from those originating in other countries.

The sampling plan described in the previous section gives rise to a total of 24
regressions, based on three years for each of the two marriage cohorts and four vari-
ations of the sample for each year. For the sake of brevity, we do not present the
regression results here.* The results are generally consistent with earnings regressions
based on other cross section data sets. Earnings increase significantly with education,
with particularly strong returns to postsecondary schooling. Regional differences are
somewhat pronounced, with a positive advantage for the Stockholm region. Earnings
increase significantly with age, presumably a proxy for potential work experience,
and immigrants tend to earn significantly less than native Swedes. Consistent with
many studies of U.S. data, the R square statistics indicate that the models explain
between 23 and 28 percent of measured variation in log earnings.

The earnings regressions are used to estimate residual correlations within spouse
pairs, as described in Section IV. The resulting estimates are summarized in Table 1,
which encompasses all of the 24 SUR models. The six columns identify individual
years for each marriage cohort: 1992, 1993 and 1996 for couples who married in
1995, and 1992, 1995 and 1996 for couples who married in 1994. The four rows cor-
respond to variations of the sample. The full sample is first modified by removing
couples who resided in the same parish before marriage, then by removing couples in
which one or both spouses reported zero earnings and were assigned imputed earn-
ings (see Section III), and finally by removing both same-parish and imputed-earnings
couples.

The entries in each cell are the sample size for the year and sample combination,
the within-couple correlation of log earnings, and the within-couple correlation of
earnings residuals obtained from the SUR model. Our empirical strategy does not rely
on the longitudinal nature of the original data set, aside from the extent to which it
was useful in ascertaining eventual marriages. Since we did not construct a panel,
there is variation in sample sizes within each row, owing principally to missing data
or attrition from the married population.

4. A sample set of regression results, along with a table of variable definitions and descriptive statistics, is
available from the authors on request.
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For the cohort of 1995 marriages, the set of estimates extends from three years
before marriage to one year after marriage. For the cohort of 1994 marriages, esti-
mates are for two years prior to marriage and two years after marriage. Estimates of
the raw earnings correlations are within a range of 0.13 to 0.20, and in all cases are
significantly greater than zero. The estimates appear to be reasonably robust with
respect to the four variations of the sample, indicating in particular that evidence of
positive earnings correlation before marriage is not an artifact of sample composition
based on imputed earnings or same-parish residence.

Inclusion of years before and after marriage permits inspection of the correlations
relative to the timing of marriages. In the majority of cases, they appear to diminish
modestly after marriage. Since previous studies have necessarily been based on sam-
ples of existing marriages, the indication here is that correlations estimated in those
studies are present to at least an equivalent extent before the marriages are formed.

As we noted in Section I, the process of mate selection guarantees some degree of
earnings correlation. Because individuals tend to choose spouses similar to them-
selves in age and education, among other attributes, and because age and education
are correlated with earnings, there is an extent to which earnings correlation occurs
naturally as a consequence of spouse matching based on schooling and age. On the
latter point, the present sample is not an exception. Estimated correlations in the age
of spouses are 0.391 and 0.376 for the complete sample of 1994 and 1995 marriages,
respectively. Schooling attainments are also positively correlated. Because the school-
ing variable is categorical in ascending order of attainment, we use a rank measure of
association for ordered contingency tables (Kendall and Stuart 1961) to arrive at
respective estimates of 0.308 and 0.327 for 1994 and 1995 marriages.

These correlations, while informative in their own right, invite a further question:
Do earnings correlations persist in a multivariate context that controls for measured
spouse traits? That is the purpose of the residual correlations, which are presented as
the third entry in each cell of Table 1. All of the estimates are significant at the 0.01
level or lower. The residual correlations are necessarily smaller than the raw earnings
correlations, since they reflect the portions of spouses’ earnings that remain after
adjusting for measured characteristics. They range in relative magnitude from 25 to
90 percent of the raw earnings correlations.

In every case, the residual correlations decline in magnitude after marriage, simi-
lar to the pattern in the raw earnings correlations. This appears to be consistent with
the phenomenon of specialization in labor supply after marriage. Spouses who
matched originally based in part on earnings attributes, both measured and unmea-
sured, might have a tendency to assume specialized household roles after marriage
in a manner that attenuates the correlation between their earnings. It is worthwhile
to ask whether the attenuation continues for an extended time after marriage, induced
by family events such as the birth of children. The range of data available to us does
not permit estimation for additional years after marriage. Consequently, we have
only a limited number of estimated correlations following marriage. The evidence
that we do have suggests that within-couple correlations reported in previous
research appear to have manifested themselves before marriage to an extent that is at
least as great as that indicated by common post-marriage estimates. This suggests
that marital matching is stronger than what appears to be the case if we look only at
data from existing marriages. Although this conclusion is tempered somewhat by the
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brief span of years in our sampling frame, it suggests the potential value of additional
research.

VI. Summary

Married couples tend to possess similar demographic and economic
characteristics. Evidence in this study, which addresses a fundamental weakness in
previous research, indicates that they tend to be economically similar before marriage,
at least in the dimension of earnings. Their measured earnings are correlated before
marriage, which suggests positive marital matching: there is a tendency for high earn-
ers to marry one another. Their earnings residuals are also correlated, to an extent that
is nontrivial relative to the correlation in earnings. In general, residual correlations
prior to marriage are larger in magnitude than the post-marriage correlations. The
residual correlation is informative if we interpret residuals, as other researchers have
done, to convey statistical content about individuals’ unobserved earnings traits.
Some individual characteristics cannot be observed in conventional data sets, yet
prospective spouses seem to incorporate them, to a limited but nonetheless significant
extent, into the matching process.
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