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Do Husbands Want to be Shorter than their Wives?
The Hazards of Inferring Preferences from Marriage Market Outcomes

Abstract

Differences in spousal characteristics on dimensions such aseégfgt, andncomeare heavily studied in

social science research. Researchers often draw inferences about preferences and norms based on obser
distributions of spousal traits. For example, a “male taller” norm has been irfferrethe fact that fewer

wives aretaller than their husbands than would occur with random mating. We show theoretichlly a
empirically that it is difficult and potentially misleading to infer prefezes from marriage market
outcomes. If a gender gap tirait distributions existsmany different preferencewill produce strong

positive sorting on that trait in marriage market equilibridypplying these results to income differences
between spouses, we show that what appears to be a norm against wives earning more than their husbands
is consistent witha wide set of preferences, including a preference for equality of spousal incomes.

Introduction

Do men prefer to be taller than their wives? Do women prefer to be taller &uan th
husbands? Would men and women prefer to have identical incomes between husbands and
wives? What age difference between spouses is ideal from the perspective of husbands and
wives? Differences in theharacteristics of spouses haten been a focusf social science
research. Much of this researdteanpts to understand the preferences of men and women about
the ideal characteristics of spouses or about the ideal difference in spousakdktcact-or
example, a number of researchers have investigated the extent to which there ¢stalferial
norm in various populations (e.g. Gillis and Avis, 198fylpet al., 2013) and the extent to
which preferences about height may affect other choices such asthrigr marriage patterns
(Belota andridrmuc, 2010)A large literature looks at income differences between spouses,
investigating the extent to which there are preferences regarding spousal iniferaaatis and
the impact of spousal income differences on outcomes such as time allocation decisions,
consumption decisions, and marital stability.

One piece of evidence that is often cited in this research is the actual differences in
spousal traits that are observed in a given population. For exé@tydleet al. (2013) show that
the proportion of couples in which the husbantiller than the wife in a UK sample is greater
than the proportion that would result from random matching, interpreting thisdesiee of a
maletaller norm. Bertrand, Kamenica, and Pan (20&a5gue that there is a social noagainst
wives earning more than their husbands, with one important piece of evidence bepgf dr
in the density of wife’s share of marital incomes8o.

In this paper we argue that is very difficult and potentially quite misleadingeo inf
preferences about spousal characteristics from observed pairings in the maariegfe imhe
challenge comes from the fact that the underlying distributions of spousatiehestics will
impose constraints on the feasible set of possible outcomes. When these ¢sm@sain
combined with a tendency for positive or negative assortative mating on sonthératbserved
matches in the marriage market may look very different than might have beeredxXmessd on



preferences. We show, for example, that prefsxeim which men prefer to be shorter than their
wives could produce exactly the same equilibrium set of marriages as preferambgEhimen
preferto be taller than their wives.

Beginning with simple models of marital sorting on height, we demonstredeectically
that many different sets of preferences can produce the same set of observed pangs in t
marriage market. We then develop much more general models that apply to a wide range
distributions and preferences, and consider the impliabbthese results for analysis of
income differences between spouses. Using data on inadrhasbands and wives in U.S.
Census data, we show that we can come very close to reproducing the actual income differences
between wives using a model of margalting in which there is no preference or social norm
related to husbands earning more than wives. Observed spousal income differeseetodp
largely explained by the fact that men have higher average earnings than women, contbined w
a strong tadency for positive assortative mating on income. While this does not medretieat t
is no social norm related to husbands earning more than wives, our results thajggsiat care
must betakenin drawing inferences about preferences from the observed marriage market
outcomes.

I. Becker’s theory of marriage and a simple model of sorting on height

Our theoretical discussion requires that we be able to make predictions abou¢how m
and women are sorted in a marriage market. We buiBkegker's(1973) economic theory of
marriage, which provides well-known predictions about assortative mating @n €aihsider a
manM and a womalir who are considering marriage. We assume they maandiif only if it
makes both better off compared to alternatives. Denote the “output” of the mayridgeHor
now assume output can be dividéd = mw + for, wheremj indicates what manconsumes
when married to womajn Although this may not be a minor assumption, since “household
public goods” like children er the income difference between spouseannot literally be
divided in this waylLam (1988) shows that the model can be applied to the case of household
public goods under the assumption of transferable utility. Because output (or uititlge c
divided up between husbands and wives, it is possible for men to make offers to poteesial wi
(and women to make offers to potential husbands) of some division of output. This means that a
man can in principle use “side payments” to attract a particular wife, and a woman carm use sid
payments to attract a particular husband, making that person better off than they would have
been with some other partner. In Section V below we will also consider the calig 0bh-
transferable utility In the full version of the paper we will discuss the realism of transferability
assumptions considére implicatons of relaxing them.

Suppose we have a setrofvomen andh men, with marital output between womaand
manj denoted byj, and we consider all possible sortings of men and women. Drawing on
results from other matching models in mathematics and economics, Becker showed that
competitive equilibrium in the marriage market will be the set of assignments thatinesxthe
sum d output across all marriage$he argument is a standard argument about the Pareto
optimality of competitive marketdf an existing set of pairings does not maximize total output,
then there must be at least two couples for which we could switch partners and itate¢ase



output. Given this, there must be an incentive for the individuals in those couplesute tagt
increase by a set of new matches and new division of output. This will be illustetdadfor a
simple example of two couples sorting on height.

Becker applied this very general result to the case of sorting on sonfe waiere we
will consider woma f to have a trait valués and mammto have trait valuém, whereA might
be height, age, education, income, etc. We will characterize marital outpah (wight be
some measure of joint marital happiness) as a function of the valAderadachpartner
Z.=Z(A, A ). Becker showed that the marriage market equilibrium will be characterized by

positive assortative mating éxif

0Z(A.,

9Z(An Ay) >0 1)

0RO

Therewill be positive assortative mating if the crgsartial in (1) is positive, and negative
assortative mating if the cropartial is negative. A positive crepartial derivative can be
interpreted asmplying that the value ok for the husband and wife are complements, while a
negative crospartial implies they are negative. If, for example, having a higher educated
husband raises the impact of the wife’s education on marital output, thenlwengvib see
positive assortative mating on education. We will draw on the result in (1) iseigrizlow.

Some of the key theoretical points can be demonstrated with a very simple model of
sorting by height in the marriage market. Denote female heigHt &gd male height biim.
Suppose there are two womén:is 60" tall andrz is 66” tall. There are two meMz is 66” tall
andMzis 72" tall. There are two possible ygato create two couples, E)M1, FaMz2, which is
positive assortative matching on height, an&2J2, F2M1, which is negativassortative
matching on heightWe are interested in what we can say about which sorting will be observed
in a marriage market equilibrium.

In order to find the nraiage market equilibrium, we need to describe how the heights of
couples affect marital utility. Assume that people get utility from their individuaduwoption
and some bonus that comes from being married. The gains from marriage taky gimple
form of some bonuK (representing, say, economies of scale in consumption or benefits of
household public goods) that is offset by some penalty that depends on the height difference
between spouse¥ can be thought of in monetary or consumption urgsresenting in the
simplest example the amount of money the couple saves by being married. The penalty
associated with the height difference between couples can also be given a monetary
interpretation, representing the amount of additional consumption that would bedequir
compensate for the disutility from a given height difference between spouses.

We will consider various alternative cases for the loss function associatetevitbight
difference between spouses. For the first case, suppose that all men and women dlgeee that
ideal marriage is one in which the husband is 6” taller than his wife. Couplescim thisi is not
the case experience some loss of utility that increases at an increasing rate as the height
difference between spouses increases. A simple example is a quadratic loss function:

Z(Hm’Hf)zK_(Hm_Hf_6)2' (2)



If the husband is 6” taller than the wife then there ifose of utility from marriage If the

husband is the same height as the wife thetoss 36. As a concrete and very literal

example, this could mean that the couple would need an additional $36 worth of consumption to
make them as happy as a couple with the ideal height difference. If the husband ise8” short
than the wife then the penalty is 144. With these payoff functions, we can cohsitl®ot

possible sortings of couples. If thdeéaman marries the taller woman and the shorter man
marries the shorter woman, then each husband is 6” taller than his wife, geretatadgnarital

utility of 2K (zero penalty in either marriage). If we switch partners, then one couple (same
height) has a penalty of 36 and the other couple (taller man and shorter woman) has a penalty of
144, Total marital utility is obviously highest with perfect rank-order sorting, asdstkie
competitive equilibrium we would expect to observe. If we stariddtive alternative sorting,
everyone could be made better off by switching partners. If we observe the peiemtder

sorting equilibrium and conclude that everyone prefers that husbands are talkethaives,

our inference would be correct.

Now consider a different payoff function in which the ideal couple is one in which the
husband and wife have equal heights, with a penalty for height differences thaasimgin
the difference.

Z(Hm’Hf):K_(Hm_Hf)2 (3)

With perfect rankorder sorting the total penalty is now 36 + 382; since each couple is 6”
from the ideal height difference. In the alternate sorting we can create oneoigiga of equal
heights, generating a penalty of zero. But the other couple (the tall man and the ska} wom
has a height difference of 12eating a penalty of 144 (which we can think of as 72 per
spouse). Perfect rasdeder sorting produces higher total marital utility (lower total penalties).
This is because of the convex penalty function, which penalizes very large differeheeght
The logic in terms of a competitive marriage market is as follows: Suppose are ity the
sorting in which one couple has equal heights while the other couple has a 12" hedgbihcif
The individuals in the mismatched cougfeandM:z see thathey would each be much happier if
they could switch partners and have a 6” height difference instead of a 12" hefigteindié.
The question is wheth&riwould be able to indudel: to switch fromF2 to her. Her penalty
would decline from 72 (half of 144) to 18 (half of 36) if she changed partners. The penalty for
M1 would increase from O to 18 (half of 36) if he switched partners. ClEadgn more than
compensatl: for changing, making him a side payment of at least 18, leaving herself better off
after the switch. The exact same story can be tol#anducingF2 to switch to him. Every
person will be better off after the-serting, so the positive assortative mating equilibrium is the
one we should observe.

The resulting sorting of spouse#th the preferences in (3) is exactly the same as the
sorting with the preferences in (2the sorting with positive assortative matching on height. In
this second case we would be drawing an incorrect inference if we interpreted Litrei@opuas
resulting from a preference for men to be taller than their wives. In fact theemiedas for
equal heights, and the distribution of heights allows for such a case. The reason wsegdtnot
is because creating that match leads to another match ahektrenequal heights.



Taking this case even further, consider a payoff function in which the ideal ceuple i
in which the wife is 6” taller than her husband, with, once again, a penalty for deviations fr
the ideal that is increasing in the diffecen

Z(HnH)=K-(H -H, -6y (4)

With perfect rankorder soting the total penalty is 144 144 = 288, since each couple is 12"
from the ideal height difference. In the alternate sorting the total pénaldy+ 324 = 360.
Once again it is positive assortative matching that produces the maximunatatilgeross all
marriages. If we started with negative assortative matching, a process of reioegatialogous
to the one just described should lead to aaing. We will therefore expect that positive
sorting will be observed as the equilibrium outcome. This then, is the interegem aghich
the underlying preferences are that men prefer to be shorter than their wivegvéWebserve
this in the actual marital outcomes, however. The reason is that the convex pagyidinf
pushes the equilibrium toward a sorting that has small average differences betwses. st is
better to have everyone slightly off from the ideal rather than have some coupbee ttiase to
the ideal and other couplesdhare very far from the ideal.

[I. More general models of differences in spousal characteristics

The case discussed above of two men and two women sorting on heights is very simple.
The basic conclusions of the model apply to much more general cases, however. In the full
version of the paper we will show that the model generalizes to cases wike adanber of
women and men covering a large range of heights. As long as men are on averagetaller tha
women and as long as the penalty function to height differences between spoasgsxsn
the height difference (that is, the penalty to a 2" hedtifiference is more than twice as large as
the penalty to a 1” height difference), we will tend to observe strong positive &geartating
on height, with the same set of matches implied by a wide range of preferences. nigxtendi
result further, wevill show thatas long as the male distribution of heights stochastically
dominates the female distributiabwill still be the case that a preference for having women
taller than their husbands will produce the same equilibrium sorting in the mamngaget as a
preference for having men taller than their wives, and both will be indistinguidharile
preference for having husbands and wives of the same height.

These results obviously extend to differences in other characteristics such as income.
Income has the additional complication that, unlike height, it is not an exogenoud ait.
incomes of husbands and wives will be affected by decisions about labor supply and ingestment
in human capital. These issues will be discussed in the paper. But assortative is@iptayal
a fundamental role in determining the income difference between spouses. Qsiimgsyl
thatif the male income distribution stodtecally dominates the female income distributiand
if there is a tendency for strong positive assortative mating on income, gndltd be relatively
rare for women to earn more than their husbands. This tendency will exist evemnifiénkying
norm is to have equal incomes between husbands and wives, or even for wives to edrarmore t
their husbands. The paper will also discuss the fact that many other factors may Iesmjto st
positive assortative mating on income or incaml@ted charactestics. Lam (1988) for
example, demonstrates that there will tenbdegositive assortative mating on income whenever
the gains from marriage results from household public goods, such as children. Iislividya



have no preferences regarding the difference between spousal incomes at alletpuilitiresm
set of pairings in the marriage market may look as if there is a norm that a hushdddaho
more than his wife.

V. Literature on spousal income differences

Since the large strides of the 1970s and 80s toward gender equality of education and
labor market outcomes, social scientists have taken an intetgstenstanding the rise of dual-
earner householdmd the distribution of income differences between spdgses e.g.,

Winkler, 1998; Brennan, Barnett and Gareis, 2001; Raley, Mattingly, and Bianchi, 2006). In a
recentarticle,Bertrand, Kamenica, and Pan (20{3@reafter referred to as BKPUit forth a
provocative argument that patterns of household decmgking are consistent with a societal
norm that the wife should not out-earn her husband. Their primary evidence coinaistly/sis

of the distribution of the share of household income earned by the wife across a variety of
Census Bureau samples and administrative data. In all samples they find that theidrstri

turns drops sharply and discontinuously at 0.5, the point at which the wife starts to obeearn t
husband (Figure 1). Examining a variety of surveys, they supplement these discontintities wit
other findings, such as: in marriage market&hichwomen are likelier tow-earn men,

marriage rates are lower; when the wife’s full earning potential exceeds her hestiand® less
likely to work full-time; and when the wife does oa&rnthe husbanthe marriage itess stable
andlikelier to endin divorce. Despite anotér recenpaper failing to reject the hypothesis in
younger cohortghat divorce risks unchangeavhen the wife outearns the husbg8dwartz and
Gonalons-Pons, 2018KP assemble a convincing case thausbandsprimary-earner social
norm exists anehhibits further progressoward gender equitability in the household.

Figure 1. Share of household income earned by the wife
in a sample of administrative income data, 1990-2004 (BKP Figurel)
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We do not disputBKP’s supplementary results nor argue that such a social norm does
not exist. Nevertheless, in light of the above theoretical discussion, henaysguided to make

1 To be expanded in ongoing work.



a conclusion about agents’ preferences toward spousal income diffepasedson the observed
marriage market distribution aicome differencesin the next section we present preliminary
results indicating that so long as the marriage market is characterizedtiwesusting on
potential income (which as we showed above is consistémiawvide array of underlying
preferences), it is possible to simulate distributions of the share of income bwaithedvife that
are nearly identical to the observed distribution, including the sharp drop at 0.5.

V. Preliminary Empirical Results

Thetheoretical results discussed in Sections Il and Il inditeteto the extent that
individuals in the marriage market care at all about the income gap witleWesitual spouses,
there should be a strong tendency towasitive sorting on (potentiaipcome in marriage
market equilibrium. This sorting is driven by the fact that one side’s income distribution
(males’) stochastically dominates the other si¢imales’) In this section we present
preliminary results demonstrating that if we calibthe male and female income distributions
according to Census datnd assume positive sorting on potential income, we can very closely
replicate the empirical distribution of the wife’s shafearned household incomAs in BKP’s
analysis of Censugata, our simulated distributions all exhibit modes between 0.4 and 0.5 and
sharp dromffs in mass thereafter. Using a Monte Carlo procedangbined withthe test
proposed by McCrary (2008)e estimate the sizes of hypothetical discontinuities in the
densities at 0.5, and find them to be close in magnitude &sthmatedliscontinuity in observed
datg albeit slightly smaller Our evidence does natvalidate the notion that“social penalty;
which discontinuously appligéthe wife outearns théausbangdexists in the match utility
function. Howeverit doesindicatethatgender differences in the wage structure combined with
any match utilityfunction that delivers positive sorting on potential income (for example because
of public consumption goodsan sufficientlyexplainthe surprisingly low incidence of wives
out-earning their husbands.

We start with a sample @buples drawn from the 2000 Census 5% sample. Following
BKP, we restrict the sample to couples age®38process earned income variables following
the procedure outlined in the paper’s appendix, and keep only spouses reporting positive income.
Note that wives often reduce their working hours or exit the labor force to raise youtrgrghil
and reenter the fulitime workforce with lower earning potenti@.g. Mincer and Ofek, 1982).
Because our simple treatment of the income process and marital solitingt address the
dynamics of household fertility arfebw they interact withabor supply decisions, we further
restrict thesample to relatively young cogsl(aged 18-40) without children. We obtain a
sample of 109,570 couples and calculate the share of household income earned by the wife
(wifeshare) for eachcouple. Figure plots a rough, 20-bin histogram of the distribution of
wifeshare along with a line connecting the heights of the bins. As in BKP, the distribution
exhibits a shrp drop at 0.5. According tdcCrary’s testhe estimate of theharp drop is 9.6%
(with a standard error of 1.3%This serves as the benchmark for our subsequent empirical
exercises.

In our first exercise, we talabserved income to be exogenous. Denote the income (log
income) of individual of gendergy asYl.g (yig), whereg is mfor males and for females.



Assume lognormality of observethcome; that isy;*~N(10.35,0.75) andyif~N(10.00,0.87),
where thenumbers correspond to the observed means and standard deviations of log income by
gender in our sample. We simulate a sampE0gd00males and0,000females from these
distributions and match them not according to observed income rank but rather the rank of
observed income perturbed with noise. That is, for each individual we mgigﬂYig + u;,
whereu is white noise, and pair up males and females according to their ravikiofthis
representation)V can be thought of as permanent income and the white noiseesapransitory
income shocks$. Calibrating the standard deviationwfo 16,000, Figure 3 displagssimulated
distributionof wifeshare. It is remarkably similar to the actual distribution displayeHBigure 2,
although differensampledrom the distribution alter slightly the location of the mode and the
severity of dropeff thereafter. To take account dhis sampling variability we estimate the
discontinuity at 0.5 by employing a Monte Carlo proced@ulating a samplef 10,000

males and 10,000 femalage estimate the discontinuity and its associttgdtisticvia the

McCrary test and repetdr 1,000 replicationsWith this conservative bootstrapping procedure
we do not quite achieve statistical significance at conventional levels (the etrstatistic is

1.3), but theaverage discontinuity estimate7isl%-close to what is observed in the Census
data. With this vay simple income process and sorting mechanism, which is consistent with a
wide array of underlying preferences, we are able to replicate the curious iEipanp tthe
distribution ofwifeshare at 0.5.

Figure 2. Census 2000, Couples Aged 18-40 w/o Kids Figure 3. Smulated Sorting on Income + Noise
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The results of the first exercise are striking given how little structure was ithpagée
environment.However it is a stretch to assume that the wife’s income is exogeruas
despite focusing on a sample of childless wives of prime working age. For a vareggais,
including the existence of social norms, the wife may reduce her labor supplyttbausehold
objectives, even if children are not in the picturethis exercise we endogenize the wife’s

2 Common specifications of earnings processes Kéoffit and Gottschalk, 2002xssume transitory whiteoise
shocks enter loginearly, rather than linearly as we have assumed. Amalige way to intepret the sorting of the
marriage maket on income + noise might be the presence of h f#aion whose magnitude is independehthe
level of income (i.e. fixed costs). In ongoing work we areexwarefully thinking about the types of earnings
processes and search cost structures that are consistent \ititte gosting on income + noise in marriage market
equilibrium.



income via a simple labor supply model and explore the model’s predictions about the
distribution ofwifeshare.

We assume that, for a given mateand femald, the match output function is given by
1-y

Zung = (¥, ¥y, P) = E2OD)_yp,
whereYm andY: denote each spouse’s (exogendubB)income,P is the wife’s labor supply
decision (constrained to be in the unit intervaly the CRRA parameter, ands the disutility
incurred by the household if the wife works. This simple specification of household utility has
been used in recent work investigating determinants of wives’ labor supply (eraskita_ow,
andSanchezviarcos, 2008).It assumes hoe$old consumption of earned income is a public
good with congestion; the 0.61 is a McClements scale calibration capturing consumption
economies of scale in marriad@aVe depart from the framework of Section Il and now assume
fully non-transferable utility. With this assumptipositive sorting on full income occurs in
marriage market equilibrium so long as each member’s full income positively affetds
output? It is trivial to show that this holds here (regardless of the wife’s eventual lapplys
decision). Once again assuming that each individual’s full income is the sumoohieis
permanent income and a transitory shock, positive sortitiglioimcome+ noise will arise in
equilibrium.

After marriage, the wife takes her husband’s and her own full income as given and
choose € [0,1] to maximize the above utility function. Assuming an interior solution, she

optimally chooses
1

1 —=
veiloger) "
P* — 0.61 0'61;]‘.

if P" lies outside of the unit interval, the appropriate corner solution applies.

To use the above model to draw valid conclusions about the distributiofesifare in
marriage market equilibrium, we must reasonably calibra®utside of the calibration we
imposey = 1.5, a standard value estimated in the macro literature. We asswumerioglly
distributedfull incomes and allowhe work disutility parametey, to be heterogeneous in the
population and negativelyorrelated withy:.> The model thus contains@arameterso be
calibrated, and we calibratieemby targeting 8 moments in our Census 2000sarmple: the
means and standard deviations of male and female log observed itltemieserved mean
gender earnings ratio conditional on earning positive inc&], the observed mean gender
earnings ratio conditional on full-time work (defined in the data as at least 1600 lovkiesiwn
the last calendar year; defined in the modé?a$.95, the femaledborforce participation rate
(defined in the data as the sharevofes working positive hours in the last calendar yeand

3To illustrate, suppose=1 andY.=Y:. Then the couple enjoys a higher level of consumption in agarthan
either member would as single.

4 Starting from perfectly positive sorting, it is gde show that no two individuals can become beitEby
dissolvirg their current matches and mataiwith each other. The inability of individuals to make transfer
payments means we no longer need the grasial assumption on the match output functiogdoerate positive
sorting on the given trait in marriage market etpuilim.

5 Imposing a negative correlation, as has been estimated itetiaéuire (e.gEckstein & Lifshitz, 2011)ensures
that positive sorting on potential income is natdibed.



the female fulitime laborforce participation rateTable1l summarizes the calibratieroverall
the model does a very good job of replicating the targets in the data.

With the calibrated model we can now simulate the distributiovifeshare, and do so in
the right graph of Figure 4 using a sample size of 50,000 couples. Once again, the simulated
distribution is extremely close to what is observed in Census data (displayedkift ¢inaph),
and the distribution turns down sharply just before ®&tforming the same Monte Carlo
version of McCrary’s test above, we estimate a smaller and statistically insignificant
discontinuity of 5.0%. Despite not quite replicating the size of the discontinuityvelse
Census data, both exercises otherwise deliver extremely accurate representations of the
distribution ofwifeshare in marriage market equilibrium.

Table 1. Model Calibration

Description Parameter Calibrated Value

Mean male log income um 10.35
Standard deviation of male log income o™ 0.75
Mean female log full income uf 10.16
Standard deviation female log full income a 0.70
Mean disutility of work v .0019
Standard deviation of disutility of work o’ w2
Correlation disutility of work and female log full inc p -0.4
Standard deviation of transitory income shock c" 13,000

Targets in the data Data Model
Mean male log observed income 10.35 10.35
Standard devation maleg observed income 0.75 0.75
Mean female log observed income 10.00 9.98
Standard deviation female log observed income 0.87 0.87
Mean gender earnings ratio, all 0.74 0.71
Mean gender earnings ratio, ftilners only 0.80 0.79
Female laboforce participation rate 0.88 0.91
Female fulitime laborforce participatiomate 0.67 0.67

Figure 4. Comparison of Census 2000 Data (left) to Model Smulation (right)
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