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I build an investment-and-marriage model to provide a new explana-
tion for the reversed college gender gap; that is, more women than
men are going to college. The explanation is based on differential fe-
cundity and an equilibrium marriage-market effect. The model also
sheds light on gender-specific relationships between age at marriage
and midlife personal income for American men and women and the
evolving relationship between age at marriage and spousal income
for American women.

I. Introduction

More women than men have attended college in the United States and
many other countries in recent decades, while women have continued to
earn less thanmen on average (Goldin, Katz, and Kuziemko 2006; Becker,
Hubbard, and Murphy 2010a, 2010b). Many reasons—for example,
gender differences in noncognitive skills, risk aversion, or labor market
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opportunities—have been proposed to explain separately the reversed
college gender gap and the persistent earnings gender gap. I propose a
new unifying explanation based on differential fecundity; that is, women
have a shorter fertility span thanmen. This gender difference results in a
more significant fertility-income trade-off for women who make postcol-
lege career investments, which in turn leads to the earnings gender gap.
However, the gender difference that deters women from making post-
college career investments can encourage more women than men to
make college investments through a subtle equilibriummarriage-market
effect.
To illustrate this equilibrium effect and rationalize other empirical reg-

ularities, I build an investment-and-marriage model with differential fe-
cundity. Men and women of a new generation enter the economy in each
of the infinitely many periods in the model. Individuals differ in their
probability—which I refer to as ability—of achieving a high lifetime in-
come after an investment. Individuals with sufficiently low abilities forgo
college and immediately marry. Those with sufficiently high abilities
make a college investment and realize an uncertain income return. After
the college investment, those who realize a high incomemarry, and those
who realize a low income can take another income draw bymaking what I
call a postcollege career investment—for example, obtaining additional
education, receiving additional training, or searching for a new job. A col-
lege or career investment delays marriage and childbearing. A career in-
vestment delays women’s marriage to a less fertile period of life and ad-
versely affects their marital outcome, so it is especially costly for women.
Because a career investment is costlier than a college investment for

women but not for men, only higher-ability women who realize a low in-
come after college will make a career investment, whereas all men who
realize a low income after college will make a career investment.
Most surprisingly, in the unique equilibriumof themodel,morewomen

than men go to college and fewer women than men earn a high income.
The reason thatmorewomen thanmengo to college is subtle andoperates
through an equilibrium marriage-market channel. As pointed out above,
because of differential fecundity, college-educated women are less likely
than college-educated men to make career investments. Consequently,
high-income women are scarcer than high-income men in both the labor
market and the marriage market. As a result, high-income women are
more valuable than high-income men in the marriage market, which pro-
vides an endogenously highermarriage-market incentive for women to go
to college.
In essence, fewer women than men earn high incomes, because their

shorter fertility span deters them from making postcollege career invest-
ments, but more women than men go to college, because endogenously
higher demand for fertile high-income women in the marriage market
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resulting from women’s lower likelihood of career investments encour-
ages more of them to make college investments.
The gender difference in career investment decisions also helps ratio-

nalize the observed gender difference in the relationships between mar-
riage age and midlife personal income for Americans born in the twenti-
eth century. The relationship has been hump shaped formen (those who
marry in their midtwenties have a higher average midlife income than
thosewhomarryearlieror later)andpositive for women(the later awoman
marries, the more she earns on average). In the model, the lowest-ability
men and women marry in the first period and earn low incomes without
going to college, but the decision to marry in the second or third period
differs by gender. Whereas only men who realize a high income after col-
lege marry in the second period, lower-ability women who realize a low in-
come after college and all women who realize a high income after college
marry in the second period. All menwho realize a low income after college
make a career investment and marry in the third period, earning a lower
average income than those who marry in the second period; only higher-
ability women who realize a low income after college make a career invest-
ment andmarry in the third period, earning a higher average income than
those who marry in the second period.
Thepredictionof themodel alsomatches theobservedhump-shapedre-

lationship between age at marriage and spousal income first documented
by Low (2020) for American womenborn in the twentieth century: women
who married in their midtwenties had a higher average spousal income
than those whomarried earlier or later. In themodel, even though women
who marry in the third period have a higher average income than those
whomarry in the secondperiod, theirmarital outcome is adversely affected
by their declined fertility. Furthermore, for cohorts born before the 1950s,
women who married in their thirties had a lower average midlife spousal
income than those whomarried around age 20, but for cohorts born after
the 1950s, those whomarried in their thirties had a higher averagemidlife
spousal income than thosewhomarried aroundage20.This change canbe
explained by the declining importance of fertility relative to income in the
marriage market: when fertility is less important in the marriage market,
less fertile high-incomewomenmarry higher-incomehusbands than fertile
low-income women.
In summary, I provide a parsimoniousmodel to account for a collection

of gender differences in college investment, earnings, and marriage. First
and foremost, I provide a new and unified explanation of the college and
earnings gender gapsusingdifferential fecundity and theequilibriummar-
riage market, which contributes to the line of research that studies these
two gender gaps, especially the effects of the marriage market on them
(Iyigun and Walsh 2007; Chiappori, Iyigun, and Weiss 2009; Ge 2011;
Lafortune 2013; Bruze 2015; Greenwood et al. 2016; Chiappori, Salanié,
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and Weiss 2017). Second, I provide a detailed account and unified expla-
nation of the relationships between age at marriage and midlife income
based on labor market shocks and differential fecundity, which comple-
ments prior explanations based on search frictions (Becker 1973, 1974)
and information frictions (Bergstrom and Bagnoli 1993) in the marriage
market. Third, I provide a theory consistent with a previous fertility-based
explanation of the relationship between age at marriage and spousal in-
come for women (Low 2020) and demonstrate that differential fecundity
is able to explain even more gender differences in economic and marital
outcomes than the literature suggests (Siow 1998; Greenwood, Guner,
and Knowles 2003; Coles and Francesconi 2011, 2018; Díaz-Giménez and
Giolito 2013; Zhang and Zou 2020; Gershoni and Low 2021).
Section II documents the stylized facts. Section III presents the model,

characterizes its unique equilibrium, and explains the stylized facts. Sec-
tion IV concludes. Appendixes A and B collect omitted proofs and details.

II. Documenting the Stylized Facts

Figure 1 summarizes the three sets of stylized facts to be explained by the
model.

A. College and Earnings Gender Gaps

The college-educated share of Americans aged 35–39 was higher for men
before year 2000buthigher for womenafter year 2000 (left panel of fig. 1A),
while the average labor income was consistently higher for men than for
women (right panel of fig. 1A). The coexistence of these two opposite
gender gaps is not uniquely American: in 2010, women attended college
at higher rates than men in 67 countries across all inhabited continents
butearned less thanmenonaverage ineachof these countries. SeeBecker,
Hubbard, andMurphy (2010a, 2010b) for the worldwide college gender
gap since 1960, Goldin, Katz, and Kuziemko (2006) for the American col-
lege gender gap in the twentieth century, and Goldin (1990, 2006, 2014)
for the American earnings gender gap in the twentieth century.

B. Relationship between Age at Marriage
and Midlife Income for Men and Women

Men who married in their midtwenties had a higher average midlife in-
come thanmen whomarried earlier or later (fig. 1B). Tomatch the three
periods inmymodel, I refer tomenwhofirstmarried between ages 16 and
22, between ages 23 and 29, and between ages 30 and 39 as early, middle,
and late grooms, respectively.Middle grooms born in almost every year be-
tween 1900 and 1979 earned a statistically and economically significantly
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higher average midlife income than early and late grooms born in the
same year.Comparedwithmiddle grooms, early groomsearned11.8% less
on average, and late grooms earned 12.9% less on average. In contrast, the
later a woman married, the more she earned on average (fig. 1B). Early

FIG. 1.—Stylized facts. I use the decennial censuses from 1960 to 2000 and 5-year Amer-
ican Community Surveys (ACS) in 2010 and 2015 in the Integrated Public Use Microdata
Series (IPUMS) USA (Ruggles et al. 2020). Age at (first) marriage is either reported directly
(AGEMARR) in the censuses of 1960, 1970, and 1980 or imputed from the year entering
the current marriage (YRMARR) in the ACS since 2008 for those who have married once
and stayed married. The measure of income is the reported pretax wage and salary income
in the previous calendar year, inflation adjusted to 1999 US dollars (i.e., INCWAGE �
CPI99); similar relationships are obtained if total income (INCTOT) is used instead.Midlife
income is measured by income between ages 41 and 50 whenever possible. Since spousal in-
come was not reported in the 1950 census, I use the income between ages 51 and 60 in the
1960 census for the 1900s birth cohort. Since age atmarriage was not present in IPUMSUSA
between 1980 and 2008, age at marriage and income between ages 41 and 50 are not simul-
taneously available for the 1940s or 1950s birth cohorts; I use the income between ages 61
and 70 for the 1940s birth cohort and the income between ages 51 and 60 for the 1950s birth
cohort.

1468 journal of political economy



brides had on average 13.6% less midlife income thanmiddle brides born
in the same year, and middle brides had on average 4.2% less midlife
income than late brides born in the same year. Theobservedgenderdiffer-
ence in the relationships between age at marriage and personal income
suggests the existence of a fundamental gender asymmetry that results
in gender-differential marriage timing and human capital investment
decisions.

C. Relationship between Age at Marriage
and Spousal Income for Women

Husbands of women who married in their midtwenties earned a higher
average midlife income than husbands of those who married earlier or
later (fig. 1C ). More precisely, husbands of early brides and late brides
earned, respectively, 14.7% and 14.0% less midlife income on average
than husbands of middle brides. Furthermore, the relationship has
changed over time. Early brides in the pre-1950 birth cohorts had higher-
income husbands than late brides (first five panels of fig. 1C ), but the pat-
tern was reversed for post-1950 birth cohorts (last three panels of fig. 1C ).
This change was more pronounced in the 13 states that passed laws be-
tween 1985 and 1995 requiring that infertility treatments be covered or
offered by insurance (dashed lines with circles versus dotted lines with tri-
angles in the last three panels of fig. 1C ).1 Because infertility treatment
was (and still is) quite expensive, the laws reduced the costs for women
and effectively extended the biological clocks of women in these states.
We should expect that the marital outcome of early brides would have
dropped more and the marital outcome of late brides would have im-
proved more in these 13 states after the laws were passed. Indeed, the av-
erage spousal income of late brides statistically significantly surpassed that
of early brides born after 1960 in the mandated states but not in the non-
mandated states. This observation suggests that gender-differential fertil-
ity span can help explain the observed relationship between age atmarriage
and spousal income for women.

III. Explaining the Stylized Facts

A. Model

Consider an economy over an infinite number of discrete periods. At the
beginning of each period, a unit mass of men and a unit mass of women

1 The 13 mandated states are Maryland (1985); Arkansas, Hawaii, Massachusetts, Mon-
tana, Texas (1987); California, Connecticut, Rhode Island (1989); New York (1990); Illi-
nois, Ohio (1991); and West Virginia (1995). See table 1 of Buckles (2007).
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enter the economy. Each agent is endowed with a heterogeneous proba-
bility—ability—v ∈ ½0, 1� to realize a high lifetime income after an invest-
ment. Let Fm and Fw denote the continuous and strictly increasing cumu-
lative distribution of abilities for men and women, respectively. Men and
women make investment and marriage decisions over the next three pe-
riods of their lives to maximize lifetime utility. Think of the three periods
as ages 16–22, 23–29, and 30–39. Each agent pays investment costs and
receives a reservation payoff z from working and an additional endoge-
nously determinedmarriage payoff v ifmarried. Each agent is risk neutral
and does not discount.

1. Investments

Figure 2 illustrates an agent’s investment decisions. In period 1, each
agent decides whether to go to college. Any agent who decides not to
go to college earns a low lifetime income and enters the marriage market
immediately. Any agent who decides to go to college pays a cost, cm for a
man and cw for a woman, and is assumed to delay marriage.
In period 2, an ability v agent who went to college gets on the path to a

high lifetime income with probability v. Any agent who does not get on
the path to a high lifetime income decides whether to make a postcol-
lege career investment, which is assumed to cost the same as a college
investment. Examples of a career investment include obtaining addi-
tional education beyond college, obtaining additional training, and find-
ing a new job. Any agent who does not make a career investment earns a
low lifetime incomeandenters themarriagemarket in the secondperiod.
Any agent whomakes a career investment gets another chance to improve
their lifetime income but delays marriage.
In period 3, an ability v agent whomade a career investment enters the

marriage market with either a high lifetime income with probability v or
a low lifetime income otherwise.

FIG. 2.—An agent’s investment decisions. Each agent enters the marriage market after
the return from investments is realized.
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2. Differential Fecundity

For simplicity, an agent can be either fertile (with a high probability of
conceiving) or less fertile (with a low probability of conceiving). A man
is fertile for all three periods, but a woman is fertile for only the first
two periods and less fertile in the third period. In the marriage market,
men are distinguished by income only, but women are distinguished by
income and fertility. Let tm ∈ Tm 5 fH , Lg and tw ∈ Tw 5 fH , L, h, lg de-
note the marital types for men and women, respectively. Letters H and
h denote high-income types, andL and l denote low-income types; upper-
case letters denote fertile types, and lowercase letters denote less fertile
types.
Realized income and fertility—not ability—determine each agent’s

payoff. Each type t agent has a reservation utility of z(t) without being
married. A type tmman and a type tw woman would generate a total utility
of z(tm, tw) from marriage. Hence, the surplus due to marriage is stmtw ;
sðtm , twÞ 5 zðtm , twÞ 2 zðtmÞ 2 zðtwÞ. Assume themarriage surplus is non-
negative, strictly increasing in income and fertility, strictly supermodular
in incomes, and strictly supermodular in husband’s income andwife’s fer-
tility level. Formally, let dtw ; sH tw 2 sLtw denote the surplus difference be-
tween when a type tw woman marries a high-income man and when she
marries a low-income man. Strict supermodularity in incomes means
dH > dL and dh > dl , and strict supermodularity in husband’s income and
wife’s fertility level means dH > dL and dL > dl . The two assumptions together
imply that dH is the largest and dl the smallest, and dh can be larger, smaller,
or equal to dL. These supermodularity assumptions will help us pin down
the stable matching patterns.

3. The Marriage Market

Overlapping generations of men and women meet and bargain over the
division of their marriage surplus until they reach a stable outcome in
which no one can improve his or her payoff. Formally, a marriage market is
described by vectors of masses of marriage characteristics Gm 5 ðGmH ,GmLÞ
and Gw 5 ðGwH ,Gwh,GwL, GwlÞ. A stable outcome of the marriage market
(Gm, Gw) consists of stable matching G 5 ðGHH ,GHh,GHL,GHl ,GLH ,GLh,GLL,
GLlÞ and stable marriage payoffs vm 5 ðvmH , vmLÞ and vw 5 ðvwH , vwh, vwL,
vwlÞ. Stable matchingG satisfies feasibility: otwGtmtw ≤ Gmtm for any tm ∈ Tm

and otmGtmtw ≤ Gwtw for any tw ∈ Tw . Stable marriage payoffs vm and vw sat-
isfy (1) individual rationality: vmtm ≥ 0 for any tm ∈ Tm and vwtw ≥ 0 for any
tw ∈ Tw (every person receives at least as much as they would have if they
had remained single); (2) pairwise efficiency: vmtm 1 vwtw 5 stmtw if Gtmtw >
0 (every married couple divides the entire marriage surplus); and (3) Pareto
efficiency: vmtm 1 vwtw ≥ stmtw for all tm ∈ Tm and tw ∈ Tw (noman-woman pair
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not married to each other can simultaneously improve their marriage pay-
offs by marrying each other). A stable outcome exists for any marriage mar-
ket by theorem 2 of Gretsky, Ostroy, and Zame (1992).

B. Unique Equilibrium

Define jm1(v) and jm2(v) as the probability of an ability v man investing in
the first and second period, respectively, and define jw1(v) and jw1(v) for
an ability v woman similarly. Strategies are summarized by functions jm 5
ðjm1, jm2Þ and jw 5 ðjw1, jw2Þ. Strategies jm and jw are said to induce the
marriage market (Gm, Gw) if the distributions of men’s and women’s mar-
riage characteristics in each period are Gm and Gw, respectively, when men
and women of every generation choose strategies jm and jw, respectively.
Definition 1. A quadruple (j*m , j*w , v*m , v*w ) is an equilibrium if

(1) j*mðvÞ and j*wðvÞ, respectively, maximize each ability vman’s and each
ability v woman’s expected utility when the marriage payoffs are v*m and
v*w , and (2) v*m and v*w are stable marriage payoffs of the marriage market
(G*

m ,G*
w ) induced by j*m and j*w .

1. Equilibrium Investments

Backward induction solves men’s equilibrium investments. If an ability v
man who receives a low-income offer after college decides to make a ca-
reer investment, he incurs a cost cm and expects a lifetime income gain
vðzmH 2 zmLÞ and a lifetime marriage gain vðvmH 2 vmLÞ. An ability v man
makes a career investment if the expected gain outweighs the investment
cost, that is, if his ability is above vm ; cm=ðzmH 2 zmL 1 vmH 2 vmLÞ. (Ability
vm men are indifferent between investing and not investing.) A man goes
through the same cost-benefit analysis to decide on optimal college in-
vestment. Therefore, in any equilibrium, any man with an ability above
vm makes a college investment and makes a career investment if he re-
ceives a low-incomeoffer after college, while anymanwith an ability below
vm makes no investment.
Backward induction can also solvewomen’s equilibrium investments. If

an ability v woman who receives a low-income offer after college makes a
career investment, her expected income gain is vðzwH 2 zwLÞ and her ex-
pected marriage gain is vðvwh 2 vwlÞ 2 ðvwL 2 vwlÞ, where the term vwL 2
vwl represents her loss in marriage payoff due to fertility decline. There-
fore, she makes a career investment if and only if her ability v is above
vw2 ; ðcw 1 vwL 2 vwlÞ=ðzwH 2 zwL 1 vwh 2 vwlÞ. In contrast, a woman who
makes a college investment does not expect an immediate fertility de-
cline. An ability v woman makes a college investment if and only if her
ability is above vw1 ; cw=ðzwH 2 zwL 1 vwH 2 vwLÞ. Note that vw1 < vw2: some
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women who make a college investment would not make a career in-
vestment. In summary, any woman with an ability above vw2 makes a col-
lege investment and, in case her college investment fails, makes a career
investment; any woman with an ability between vw1 and vw2 makes a col-
lege investment only; and any woman with an ability below vw1 makes no
investment.
The optimal investments induce distributions of marriage charac-

teristics. Type H men are those who have an ability above vm and receive
a high-income offer after a college or career investment, so GmL 5Ð 1

vm
½v 1 ð1 2 vÞv�dF mðvÞ. Type L men consist of (1) all men with an ability

below vm and (2) men with an ability above vm who fail to receive a high
income after college and career investments. Because there is a unit
mass of men in each period’s marriage market, the mass of low-income
men is simply GmL 5 1 2 GmH .2 Type H women are those with an ability
above vw1 who succeed right after college:GwH 5

Ð 1

vw1
vdF wðvÞ. Type h women

are those with an ability above vw2 who succeed only after their career in-
vestment: Gwh 5

Ð 1

vw2
ð1 2 vÞvdF wðvÞ. Type L women consist of (1) all women

with an ability below vw1 and (2) women with an ability between vw1 and
vw2 who fail after college and do not make a career investment: GwL 5
Fwðvw1Þ 1

Ð
vw2

vw1
ð1 2 vÞdF wðvÞ. Finally, type l women are those with an ability

above vw2 who fail to receive a high income after making both college and
career investments: Gwl 5 1 2 GwH 2 GwL 2 Gwh.

2. Equilibrium Matching and Marriage Payoffs

Equilibrium stable matching is characterized as follows. First, because
the marriage surplus is assumed to be strictly supermodular in incomes,
given two equally fertile women, a higher-income woman almost surely
marries a higher-incomeman; the modifier almost surely is necessary be-
cause the marriage market consists of a continuum of men and women,
as standard in the literature (Chiappori and Oreffice 2008; Chiappori,
Oreffice, and Quintana-Domeque 2012). Second, because the surplus
is assumed to be strictly supermodular in husband’s income and wife’s
fertility, given two women with the same income, a more fertile woman
almost surely marries a higher-income man. The two results together im-
ply that (1) type H women almost surely marry higher-income husbands

2 There is a unit mass of men and women in each period’s marriage market because of
the overlapping-generations nature of the model. The period tmarriage market consists of
(1) those who are born in period t 2 2 and enter the marriage market in the third period
of their lives, (2) those who are born in period t 2 1 and enter the marriage market in the
second period of their lives, and (3) those who are in period t and enter the marriage mar-
ket in the first period of their lives. Because the optimal investments are stationary, there is
a unit mass of men and women in each period’s marriage market.
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than women of any other type and (2) type l women almost surely marry
lower-income husbands than women of any other type. Whether a type h
woman or a type L womanmarries a higher-income husband depends on
an additional condition. A type h woman almost surely marries a man
with a higher income than a type L woman does if and only dh > dL, and
a type L woman almost surely marries a higher-income husband than
a type H woman does if and only if dh < dL. In summary, stable match-
ing is positive assortative in men’s income and women’s type, provided
that women’s types are ranked according to (1) H ≻ h ≻ L ≻ l when dh >
dL, (2) H ≻ L ≻ h ≻ l when dh < dL, or (3) H ≻ L ∼ h ≻ l when dh 5 dL.
Equilibriummarriage payoffs can be determined only up to a constant.

Because there is an equal mass of men and women in the marriage mar-
ket, there is a positive mass of marriages between the bottom-ranked type
L men and type l women, so vmL 1 vwl 5 sLl , but neither vmL nor vwl is
determinate. To determine stable marriage payoffs, it suffices to deter-
mine themarriage payoff differences between two adjacently rankedmar-
riage types, because the sums of these differences, coupled with vmL and
vml, can represent any marriage payoff; for example, vmH 5 vmL 1 ðvmH 2
vmLÞ and vwH 5 ðvwH 2 vwhÞ 1 ðvwh 2 vwLÞ 1 ðvwL 2 vwlÞ 1 vwl . Appendix A
shows the steps in using stability conditions to determinemarriage payoff
differences.

3. Equilibrium Existence and Uniqueness

Theorem 1. Anequilibriumexists. Equilibrium investments areuniquely
determined, and equilibrium marriage payoffs are uniquely determined
up to a constant.
A key consequence of the derivation of themarriage payoff differences

is that themarriage payoff difference between any two types can be repre-
sented bymen’smarriage premium p 5 vmH 2 vmL. Coupled with the fact
that the three optimal investment thresholds—vm, vw1, and vw2—are
uniquely determined by marriage payoff differences, any equilibrium
can be simply represented by one real number, pm. This reduction in di-
mensionality in the representation of an equilibrium is crucial for con-
structing the proof of equilibrium existence and uniqueness. The proof,
presented in appendix B, follows three steps. First, construct a correspon-
dence that represents the demand for high-income men in the marriage
market and a function that represents the supply. Second, argue that each
intersection of the constructed demand and supply curves corresponds to
an equilibrium. Third, show that the constructed demand and supply
curves always intersect, proving equilibrium existence, and that the de-
mand curve is downward sloping and the supply curve is upward sloping
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so that there is only one intersection between the two curves, proving
equilibrium uniqueness.

C. Explanations

Proposition 1. Suppose thatwomenare less fertile in the thirdperiod,
while other primitives are gender symmetric: investment costs cm 5 cw , la-
bor market opportunities Fm 5 Fw , income premiums zmH 2 zmL 5 zwH 2
zwL, and marriage surpluses sHL 5 sLH . Strictly more women than men go
to college in equilibrium. Strictly fewer women thanmen earn a high life-
time income in equilibrium if GmH ðdlÞ > GwH ðdlÞ 1 GwhðdlÞ.
Prior studies have explained the college gender gap using gender dif-

ferences in the psychic and monetary costs of investments, labor mar-
ket opportunities, college income premiums, and marital roles. Proposi-
tion 1 states that even in amodel that does not include anyof these gender
differences, it could be the case that more women than men attend col-
lege. Adding any of these gender differences to the model would only re-
inforce the female-dominated college gender gap. Furthermore, this col-
lege gender gap can be sustained even when the gender differences that
deter women’s college investments are included. Therefore, the model
highlights a new fundamental force, rooted in differential fecundity and
propagated through the marriage market, that contributes to the global
college gender gap. At the same time, the earnings gender gap is main-
tained; this result is unattainable from previous models that explain the
college gender gap without including additional gender differences.
Proof of proposition 1.—I first prove the college gender gap. Suppose by

way of contradiction that weakly fewer women than men go to college
in equilibrium: 1 2 Fwðv*w1Þ ≤ 1 2 Fmðv*mÞ. First, since Fm 5 Fw by assump-
tion, Fwðv*w1Þ ≥ Fmðv*mÞ implies v*w1 5 cw=ðzwH 2 zwL 1 v*wH 2 v*wLÞ ≥ v*m 5
cm=ðzmH 2 zmL 1 v*mH 2 v*mLÞ. Since zwH 2 zwL 5 zmH 2 zmL by assumption,
v*wH 2 v*wL ≤ v*mH 2 v*mL.
Second, v*w2 > v*w1, so strictly fewer women than men make a career in-

vestment in equilibrium. Since weakly fewer women go to college by our
premise and strictly fewer womenmake a career investment, strictly fewer
women thanmen earn a high income; that is,G*

wH 1G*
wh < G*

mH . As a result,
there is a positive mass of type L women marrying high-income men.
By pairwise efficiency, v*wL 5 sHL 2 v*mH . Since there is always a positive
mass of (H,H ) couples, by pairwise efficiency, v*wH 5 sHH 2 v*mH . The two
pairwise efficiency conditions together imply v*wH 2 v*wL 5 sHH 2 sHL. By
sHL 5 sLH , v*wH 2 v*wL 5 sHH 2 sHL 5 sHH 2 sLH 5 dH . Because a positive
mass of type H men marries type L women in equilibrium, v*mH 5
sHL 2 v*wL. Furthermore, by Pareto efficiency, v*mL ≥ sLL 2 v*wL. The two con-
ditions together imply v*mH 2 v*mL ≤ sHL 2 sLL. Since the surplus is strictly
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supermodular in incomes, v*wH 2 v*wL 5 dH > dL 5 v*mH 2 vmL. The two
conclusions, v*wH 2 v*wL ≤ v*mH 2 v*mL and v*wH 2 v*wL > v*mH 2 v*mL, contradict
each other. Therefore, there must be strictly more women than men
going to college.
I now prove the earnings gender gap. Consider the assumption

GmH ðdlÞ > GwH ðdlÞ 1 GwhðdlÞ. It states that whenmen’s stablemarriage pre-
miumpm is dl the lowest value possible,massGwh(dl) of high-incomemen is
strictly greater than the mass GwH ðdlÞ 1 GwhðdlÞ of high-income women.
That is, even when men have the smallest possible marriage premium
d 5 dl 5 sHl 2 sHl and women have the largest possible marriage pre-
mium pw 5 sHH 2 sHL, fewer women will end up with a high income than
men. Therefore, the earnings gender gap always holds. QED
While I present a formal proof of the proposition by contradiction,

I provide an economic explanation here. Define the marriage premium
as the difference between the marriage payoffs of a fertile high-income
earner and a fertile low-income earner, pi ; viH 2 viL, i 5 m, w. The abil-
ity cutoffs for college investment are simply determined by the investment
cost divided by the income premium and the marriage premium. Con-
sider the gender-symmetric setting: cm 5 cw , Fm 5 Fw , and zmH 2 zmL 5
zwH 2 zwL.
If the marriage premiums pm and pw were exogenously fixed to be the

same, the same number of men and women would go to college, and
fewer women than men would make a career investment because of dif-
ferential fecundity. Consequently, fewer women than men earn a high
income. However, the marriage premiums are endogenously deter-
mined in the model. Precisely because fewer women than men earn a
high income, women who earn a high income are scarcer and more val-
uable in themarriage market thanmen who achieve the same feat. Wom-
en’s endogenously higher marriage premium prompts more women
than men to make a college investment. When labor market opportuni-
ties and investment costs are gender symmetric, more women than men
go to college if and only if the endogenous marriage premium is higher
for women than for men.
Two drivers of the result are differential fecundity and the equilibrium

marriage market. In a gender-symmetric equilibrium model without dif-
ferential fecundity, the same number of men and women would go to
college, make career investments, and earn a high income. In amodel that
incorporates differential fecundity but omits the equilibrium marriage
market (i.e., marriage premiums are exogenously the same for the two
genders), the same number of men and women would go to college, but
fewer women than men would make a career investment and earn a high
income; such a model would be able to capture the earnings gender gap
but not the college gender gap.
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More precisely, the combination of differential fecundity and endoge-
nous division of a supermodular marriage surplus is necessary to account
for the observed gender gaps. Differential fecundity directly reduces
women’s career investments but does not directly increase their college
investments. College and career investments are not direct substitutes
to improve income, but endogenous marriage surplus division renders
these investments strategic substitutes. Specifically, the decline in fertility
directly discourages higher-ability college-investing women (women with
an ability close to v*w2) frommaking career investments and indirectly en-
courages lower-ability women (women with an ability close to v*w1) tomake
college investments through endogenousmarriage surplus division.How-
ever, if the surplus is not strictly supermodular in incomes, regardless of
whether there is differential fecundity, the same number of men and
women would go to college.
Proposition 2. The equilibrium relationship between age at mar-

riage and income for men is hump shaped. The equilibrium relationship
between age at marriage and income for women is positive if

Ð 1

v*w1
vdv=

½Ð v*w2
v*w1
ð1 2 vÞdv 1 Ð 1

v*w1
vdv� ≤ Ð 1

v*w2
ð1 2 vÞvdv=Ð 1

v*w2
ð1 2 vÞdv and hump shaped

otherwise.
In the model, men who have an ability below v*m marry in the first pe-

riod; they earn low lifetime income without making any investment.
Those who have an ability above v*m and realize a high income after col-
lege marry in the second period. The remaining men who have an ability
above v*m fail to realize a high income after college and consequently
make a career investment and marry in the third period; some of them
receive a high income and the rest receive a low income, so the average
income is lower for late grooms than for middle grooms.
For the upward-sloping portion of the relationship, early grooms earn

less than middle grooms on average, because early grooms invest less
than middle grooms. Bergstrom and Bagnoli (1993) also predict a pos-
itive relationship between age at marriage and income for men, but
there is a difference between their explanation and mine. In their
model, high-income men wait to marry because they cannot credibly sig-
nal their earning ability when they are young. In contrast, there is no pri-
vate information in my model. Even if a man can choose to marry during
college, he weakly prefers to wait until after he resolves his postcollege
income uncertainty. The reason for delaying marriage in this model is
rooted in the inherent nature of the marriage market. A man who has
uncertainty about his future lifetime income may not be able to marry
the woman he could marry when he has a high lifetime income for sure,
so he chooses to delay marriage.
The downward-sloping portion of the relationship cannot be ex-

plained by Bergstrom and Bagnoli (1993) but can be explained by my
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model, as follows. Middle grooms earn more than late grooms on aver-
age, because middle grooms are college-educatedmen who realize a high
income soon after college, and late grooms are college-educated men
who fail to do so and end up with a lower income on average. Becker
(1974) and Keeley (1979) also predict a negative relationship, but their
explanation is different.Whereas higher-abilitymen in theirmodelsmarry
earlier because they encounter lessmarriage-market friction, higher-ability
men inmymodel do so because they are less likely to encounter an adverse
labor market shock. Lower-income men involuntarily delay marriage be-
cause of marriage-market frictions in their models but voluntarily delay
marriage because of labor market shocks in my model.
In equilibrium, early brides earn a low income because they are low-

ability women (those with an ability below v*w1) who do not go to college.
Middle brides consist of all intermediate-ability women (those with an
ability between v*w1 and v*w2) and higher-ability women (those with an abil-
ity above v*w2) who earn a high income right after college. Late brides are
higher-ability women who do not receive a high income after college.
The model predicts that early brides earn less than middle brides and
late brides but does not make a definitive prediction about whether mid-
dle brides or late brides earn more.
In the model, early brides earn less than middle brides, because early

brides are those who do not go to college. Middle brides, in contrast,
are those who go to college;many end upwith a high income. The impact
of human capital investment on women’s marriage timing is not con-
sidered in Becker (1974) and Keeley (1979), who predict a positive rela-
tionship between age at marriage and income due to marriage-market
frictions, as well as in Bergstrom and Bagnoli (1993), who predict no re-
lationship between age at marriage and income for women. My model
naturally incorporates this effect.
In the model, middle brides tend to earn less than late brides, because

middle brides mostly consist of intermediate-ability women who fail to
receive a high income after college but nonetheless choose to marry; late
brides are high-ability women who do not receive a high income right
out of college but receive a high income with a large probability after ca-
reer investments. In short, labor market shocks and the fertility-income
trade-off result in positive selection in delayed marriage. Becker (1974)
predicts a positive relationship between age at marriage and income
driven by marriage-market frictions.
Proposition 3. The relationship between age at marriage and spou-

sal income for women is hump shaped in equilibrium.
Early brides are fertile low-income earners, andmiddle brides are both

fertile low-income earners and fertile high-income earners. Because fer-
tile high-income women’s husbands almost always have a higher income
than fertile low-income women’s, middle brides are predicted to have a
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higher average spousal income than early brides. Late brides consist of
both high-income and low-income earners, but they are less fertile than
middle brides. Since (1) for any two women with the same income, the
more fertile one marries a higher-income husband in equilibrium, and
(2) late brides do not earn significantly more thanmiddle brides on aver-
age, the average spousal income is predicted to be lower for late brides
than for middle brides.
The key to explaining whether early brides or late brides marry higher-

income husbands is nonassortative matching in incomes (Low 2020). Ac-
cording to the model, early brides are fertile low-income earners, and
late brides are less fertile women with a higher average income. If fertility
is more important than income in the marriage market (i.e., dL > dh),
type L women marry higher-income husbands than type h women, and
consequently early brides’ average spousal income would be lower than
late brides’. Otherwise (i.e., dh > dL), it is possible that less fertile high-
income women’s husbands have a higher income than fertile low-income
women’s, and the average spousal income is higher for less fertile women
than for fertile low-income women.
The fact that late brides have higher-income husbands than early

brides in states with infertility treatment mandates suggests that the evo-
lution of the difference in average spousal income between early brides
and late brides is at least partially driven by the change in the relative im-
portance of income and fertility in the marriage market. These changes
in the marriage market can be thought of as a decrease in the demand
for and/or an increase in the supply of reproductive capital (Low 2020)
in the marriage market.
On the one hand, the demand for reproductive capital has decreased.

The desired and actual family size has decreased; the average desired
number of children declined from 3.6 to 2.6 from 1960 to 2010 (Living-
ston andCohn 2010).Many families have shifted froma demand for quan-
tity of children toademand forquality, asBecker andLewis (1973)predicted.
Women’s fertility has become less of a concern inmarriage decisions than
women’s income and education. Second, an increase in income gain
from college and career investments also contributes to a decrease in
the relative importance of fertility; the benefit of the career investment
in the labor market outweighs the cost of delayed marriage in the mar-
riage market.
On the other hand, an increase in the supply of reproductive capital

has been achieved by advances in medical technology, such as in vitro
fertilization, egg freezing, and more cost-effective maternal health ser-
vices, all of which have resulted in a higher probability of remaining fer-
tile and conceiving. Older women can have children with less financial
burden, more physical ease, and fewer adverse health effects than in the
past. Gershoni and Low (2020, 2021) present causal evidence that policies
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that have made assistive reproductive technology less expensive andmore
accessible directly improved the labor and marital outcomes of Israeli
women who married late.

IV. Conclusion

I build an equilibrium investment-and-marriage model with one gender
asymmetry, differential fecundity, to account for a set of phenomena that
have not previously been explained under a unified framework. Most no-
tably, I (1) provide a new explanation of the college gender gap and the
earnings gender gap, based on differential fecundity and an equilibrium
marriage market; (2) explain the relationships between age at marriage
and personal income for both men and women; and (3) encapsulate the
previous explanation of the relationship between age at marriage and
spousal income for women. I hope that this simple model serves as a
stepping stone for future theoretical and empirical research.

Appendix A

Stable Marriage Payoff Differences

Figure A1 illustrates the two cases of the determination of stable marriage payoff
difference between any two adjacently ranked types. In case A, type t* women
marry both high-income men and low-income men with positive probabilities,
so vmH 1 vwt* 5 sH t* and vmL 1 vwt* 5 sLt* , which together imply pm 5 vmH 2
vmL 5 dt* ; the marriage payoff difference between any two adjacently ranked fe-
male types can be determined similarly, with the arrows denoting the line of rea-
soning. In case B, type t ⪰ t* women almost surely marry high-income men, and
type t ≺ t* women almost surely marry low-income men. Since there is no type of
women that marries both types of men with positive probabilities, pm is indeter-
minate, and it can take any value between dt and dt* , where t is the female type
ranked just below t*. This indeterminacy in pm will dissipate in equilibrium, how-
ever, whenmarriage payoffs and investments are jointly determined. For women,
almost all t0 ⪯ t* women marry high-income men, and almost all t ≺ t* women
marry low-income men, so vwt0 2 vwt 5 sH t0 2 sLt 2 pm .
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FIG. A1.—Determination of stable marriage payoff difference.

Appendix B

Proof of Theorem 1

Let vm(pm), vw1(pm), and vw2(pm) denote the ability cutoffs characterizing optimal
human capital investments when men’s stable marriage premium is pm (and
women’s stable marriage-payoff differences are pinned down by pm). Let Gm(pm)
and Gw(pm) denote the induced distributions of men’s and women’s marriage
characteristics, respectively, when the investment strategies are the ones charac-
terized by the ability cutoffs vm(pm), vw1(pm), and vw2(pm). Let Пm(Gm,Gw) denote
the set of men’s stable marriage premiums (and associated stable marriage payoffs
of women) in the marriage market (Gm,Gw). Construct the correspondence

DmH ðpmÞ: 5 GmH ∈ ½0, 1� : pm ∈
Y

m
ððGmH , 1 2 GmH Þ, GwðpmÞÞ

n o
:

For any pm ∈ ½dl , dH �, each element in the set DmH(pm) is a massGmH of high-income
men such that pm is men’s stable marriage premium in the marriage market
ððGmH , 12GmH Þ,GwðpmÞÞ. Explicitly, (1) DmH ðpmÞ 5 ½G

w,≻ t*w
ðpmÞ,Gw,⪰t*w ðpmÞ� if pm 5

d
t*w

for a certain type t*w ∈ Tw and (2) DmH ðpmÞ 5 G
w,⪰t*w ðpmÞ if pm ∈ ðdt0w , dt*w Þ for a

pair of adjacently ranked types t*w and t0w ≺ t*w .
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I prove the claim that there exists an equilibrium in which men’s stable mar-
riage premium is t*m if and only if GmH ðp*mÞ ∈ DmH ðp*mÞ. First, the only if part. Sup-
pose men’s equilibrium marriage premium is t*m . The induced mass of high-
income men is GmH ðp*mÞ, and the induced distribution of women’s marriage
characteristics is Gwðp*mÞ. Since p*m ∈

Q
mððGmH ðp*mÞ, 1 2 GmH ðp*mÞÞ,Gwðp*mÞÞ, by def-

inition of DmH ðp*mÞÞ, we have GmH ðp*mÞ ∈ DmH ðp*mÞ. Reversely, the if only part. If
GmH ðp*mÞ ∈ DmH ðp*mÞ, then by definition of DmH ðp*mÞ, p*m ∈

Q
mððGmH ðp*mÞ, 12

GmH ðp*mÞÞ,Gwðp*mÞÞ, so p*m is men’s equilibrium marriage premium.
It follows from the claim above that an equilibrium exists if and only if the

graph of function GmH(�) and the graph of correspondence DmH(�) intersect at least
once. Equilibrium marriage-payoff differences and equilibrium investments are
uniquely determined if and only if the graph of function GmH(�) and the graph
of correspondence DmH(�) intersect once and only once. The existence of an equi-
librium is guaranteed because GmH(�) has a range [0,1] and is continuous, and
DmH(�) has a range [0,1] and is upperhemicontinuous.

It remains to prove equilibrium uniqueness. The expression GmH ðpmÞ 5Ð 1

vm ðpmÞvð2 2 vÞdF mðvÞ is strictly increasing in pm because vmðpmÞ 5 cm=ðzmH 2
zmL 1 pmÞ is strictly decreasing in pm. It suffices to show DmH(pm) is weakly decreas-
ing in the following sense: for any pm and p0

m > pm , max DmH ðp0
mÞ ≤ min DmH ðpmÞ.

For the remainder of the proof, we mechanically show that DmH(pm) is decreas-
ing. Depending on dh > dL, dh > dL, or dh 5 dL, DmH(pm) is characterized differ-
ently. I discuss the three cases separately.

B1. Case 1

Suppose dL > dh . Explicitly,

DmH ðpmÞ 5

½Gw,⪰hðpmÞ, 1� if  pm 5 dl ,

Gw,⪰hðpmÞ if  pm ∈ ðdl , dhÞ,
½Gw,⪰LðpmÞ,Gw,⪰hðpmÞ� if  pm 5 dh ,

Gw,⪰LðpmÞ if  pm ∈ ðdh , dLÞ,
½GwH ðpmÞ,Gw,⪰LðpmÞ� if  pm 5 dL ,

GwH ðpmÞ if  pm ∈ ðdL , dH Þ,
½0,GwH ðpmÞ� if  pm 5 dH :

8>>>>>>>>>>>>>><
>>>>>>>>>>>>>>:

It remains to show that (1) Gw,⪰hðpmÞ is strictly decreasing when pm ∈ ðdl , dhÞ,
(2) Gw,⪰LðpmÞ is strictly decreasing when pm ∈ ðdh , dLÞ, and (3) GwH(pm) is strictly
decreasing when pm ∈ ðdL , dH Þ.

1. To show Gw,⪰hðpmÞ 5 1 2
Ð 1

vw2ðpmÞð1 2 vÞ2dF wðvÞ is strictly decreasing when
pm ∈ ðdl , dhÞ, it suffices to show vw2(pm) is strictly decreasing when pm ∈
ðdl , dhÞ. Men’s stable marriage premium can be pm ∈ ðdl , dhÞ only when
GmH 5 Gw,⪰h . When GmH 5 Gw,⪰h , given men’s stable marriage premium pm,
women’s stable marriage-payoff differences are vwL 2 vwl 5 sHL 2 sLl 2 pm ,
vwH 2 vwL 5 sHH 2 sHL , and vwh 2 vwl 5 sHh 2 sLl 2 pm , so
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vw2ðpmÞ 5
cw 1 ðvwL 2 vwlÞ

zwH 2 zwL 1 ðvwh 2 vwlÞ 5
cw 1 ðsHL 2 sLl 2 pmÞ

zwH 2 zwL 1 ðsHh 2 sLl 2 pmÞ

5
cw 1 ðsHL 2 sLlÞ 2 pm

zwH 2 zwL 1 ðsHh 1 sLlÞ 2 pm

:

Since vw2ðpmÞ < 1, v0w2ðpmÞ < 0 when pm ∈ ðdl , dhÞ.
2. To show Gw,⪰LðpmÞ 5 1 2

Ð 1

vw2ðpm Þð1 2 vÞdF wðvÞ is strictly decreasing when
pm ∈ ðdh , dLÞ, it suffices to show vw2(pm) is strictly decreasing when pm ∈
ðdh , dLÞ . Men’s stable marriage premium can be pm ∈ ðdh , dLÞ only when
GmH 5Gw,⪰L. WhenGmH 5 Gw,⪰L , given men’s stable marriage premium rm,
women’s stable marriage-payoff differences are vwL 2 vwl 5 sHL 2 sLl 2pm ,
vwH 2 vwL 5 sHH 2 sHL , and vwh 2 vwl 5 sLh 2 sLl , so

vw2ðpmÞ 5 cw 1 ðsHL 2 sLl 2 pmÞ
zwH 2 zwL 1 ðsLh 2 sLlÞ :

Therefore, vw2(pm) is strictly decreasing when pm ∈ ðdh , dLÞ.
3. To show GwH ðpmÞ 5 1 2

Ð 1

vw1ðpmÞvdF wðvÞ 1
Ð 1

vw2ðpm Þð1 2 vÞdF wðvÞ is strictly de-
creasing when pm ∈ ðdL, dH Þ, it suffices to show vw1(pm) and vw2(pm) are
strictly increasing when pm ∈ ðdL , dH Þ. Men’s stable marriage premium is
pm ∈ ðdL , dH Þ only whenGmH 5 GwH ðpmÞ. When GmH 5 GwH , given men’s sta-
ble marriage premium pm, women’s stable marriage-payoff differences are
vwL 2 vwl 5 sLL 2 sLl , vwH 2 vwL 5 sHLsLl 2 pm , and vwh 2 vwl 5 sLh 2 sLl , so

vw1ðpmÞ 5 cw
zwH 2 zwL 1 sHH 2 sLL 2 pm

,

and

vw2ðpmÞ 5 cw 1 ðsLL 2 sLlÞ
zwH 2 zwL 1 ðsLh 2 sLlÞ :

Therefore, both vw1(pm) and vw2(pm) are increasing when pm ∈ ðdL, dH Þ.

B2. Case 2

Suppose dh ≥ dL . Explicitly,

DmH ðpmÞ 5

½Gw,⪰LðpmÞ, 1� if  pm 5 dl ,

Gw,⪰LðpmÞ if  pm ∈ ðdl ,  dLÞ,
½Gw,⪰hðpmÞ,Gw,⪰LðpmÞ� if  pm 5 dL ,

Gw,⪰hðpmÞ if  pm ∈ ðdL,  dhÞ,
½GwH ðpmÞ,Gw,⪰hðpmÞ� if  pm 5 dh ,

GwH ðpmÞ if  pm ∈ ðdh , dH Þ,
½0,GwH ðpmÞ� if  pm 5 dH :

8>>>>>>>>>>>>>><
>>>>>>>>>>>>>>:

It suffices to show that (1) Gw,⪰hðpmÞ is strictly decreasing when pm ∈ ðdl , dLÞ,
(2) Gw,⪰hðpmÞ is strictly decreasing when pm ∈ ðdL , dH Þ, and (3) GwH(pm) is strictly
decreasing when pm ∈ ðdh , dH Þ.
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1. To show Gw,⪰LðpmÞ 5 1 2
Ð 1

vw2ðpm Þð1 2 vÞ2dF wðvÞ is strictly decreasing when
pm ∈ ðdl , dLÞ, it suffices to show vw2(pm) is strictly decreasing when pm ∈
ðdl , dLÞ. Men’s stable marriage premium can be pm ∈ ðdl , dLÞ only when
GmH 5 Gw,⪰L. When GmH 5 Gw,⪰L , given men’s stable marriage premium pm,
women’s stable marriage-payoff differences are vwL 2 vwl 5 sHL 2 sLl 2 pm ,
vwH 2 vwL 5 sHH 2 pHL , and vwh 2 vwl 5 sHh 2 sHl 2 pm , so

vw2ðpmÞ 5 cw 1 ðsHL 2 sLl 2 pmÞ
zwH 2 zwL 1 ðsHh 2 sHl 2 pmÞ :

Since vw2ðpmÞ < 1, vw 0
2
ðpmÞ < 0 when pm ∈ ðdl , dLÞ.

2. To showGw,⪰hðpmÞ, it suffices to show both vw1(pm) and vw2(pm) are strictly in-
creasing when pm ∈ ðdh , dLÞ. Men’s stable marriage payoff can be pm ∈
ðdh , dLÞ only when GmH 5 Gw,⪰h . When GmH 5 Gw,⪰h , given men’s stable mar-
riage premium pm, women’s stable marriage-payoff differences are vwH 2
vwL 5 sHH 2 sLL 2 pm , vwL 2 vwl 5 sLL 2 sLl , and vwh 2 vwl 5 sHh 2 sLl 2 pm ,
so

vw1ðpmÞ 5 cw
zwH 2 zwL 1 ðsHH 2 sLL 2 pmÞ

and

vw2ðpmÞ 5 cw 1 ðsLL 2 sLlÞ
zwH 2 zwL 1 ðsHh 2 sLl 2 pmÞ :

Therefore, both vw1(pm) and vw2(pm) are strictly increasingwhenpm ∈ ðdL , dhÞ.
3. To show GwH ðpmÞ 5 1 2

Ð 1

vw1ðpmÞvdF wðvÞ is strictly decreasing when pm ∈
ðdh , dH Þ, it suffices to show vw1(pm) is strictly increasing when pm ∈ ðdh , dLÞ.
Men’s stable marriage premium can be pm ∈ ðdh , dLÞ only when GmH 5
GwH . When GmH 5 GwH , given men’s stable marriage premium pm, wom-
en’s stable marriage-payoff difference vwH 2 vwL 5 sHH 2 sLL 2 pm , so

vw1ðpmÞ 5 cw
zwH 2 zwL 1 sHH 2 sLL 2 pm

:

Therefore, vw1(pm) is strictly decreasing when pm ∈ ðdh , dLÞ.

B3. Case 3

Suppose dh 5 dL. Types are ranked as H ≻ L ∼ h ≻ l . Let t2 :5 L ∼ h. Explicitly,

DmH ðpmÞ 5

½Dw,⪰ t2ðpmÞ, 1� if   pm 5 dl ,

Gw,⪰ t2ðpmÞ if  pm ∈ ðdl , dt2Þ,
½GwH ðpmÞ,Gw,⪰ t2ðpmÞ� if  pm 5 dt2 ,

GwH ðpmÞ if  pm ∈ ðdt2 ,  dH Þ,
½0,GwH ðpmÞ� if  pm 5 dH :

8>>>>>>>><
>>>>>>>>:

It remains to show that (1) Gw,⪰hðpmÞ is strictly decreasing when pm ∈ ðdl , dt2Þ and
(2) GwH(pm) is strictly decreasing when pm ∈ ðdt2 , dH Þ.
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1. To show Gw,⪰t2pmÞ 5 1 2
Ð 1

vw2ðpmÞð1 2 vÞ2dF wðvÞ is strictly decreasing when
pm ∈ ðdl , dt2Þ, it suffices to show vw2(pm) is strictly decreasing when pm ∈
ðdl , dt2Þ. Men’s stable marriage premium can be pm ∈ ðdl , dLÞ only when
GmH 5 Gw,⪰t2 . When GmH 5 Gw,⪰t2 , given men’s stable marriage premium pm,
women’s stable marriage-payoff differences are vwH 2 vwl 5 sHL2 sLl 2 pm ,
vwH 2 vwL 5 sHH 2 sHL , and vwh 2 vwl 5 sHh 2 sHl 2 pm , so

vw2ðpmÞ 5 cw 1 sHL 2 sLl 2 pm

zwH 2 zwL 1 sHh 2 sHl 2 pm

:

Since vw2ðpmÞ < 1, vw2(pm) is strictly decreasing when pm ∈ ðdl , dt2Þ.
2. To show GwH ðpmÞ 5

Ð 1

vw1ðpmÞvdF wðvÞ is strictly decreasing when pm ∈ ðdt2 , dH Þ,
it suffices to show vw1(pm) is strictly increasing when pm ∈ ðdt2 , dH Þ. Men’s
stable marriage premium can be pm only when GmH 5 GwH . When GmH 5
GwH , given men’s stable marriage premium pm, women’s stable marriage-
payoff difference vwH 2 vwL 5 sHH 2 sLL 2 pm , so

vw1ðp2Þ 5 cw
zwH 2 zwL 1 sHH 2 sLL 2 pm

:

Therefore, vw1(pm) is strictly increasing when pm ∈ ðdt2 , dH Þ. QED
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