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Abstract

This paper explores the hypothesis that gender wage differentials arise from the interac-
tion between the intra-household allocation of labor and the contractual relation between
firms and workers in the presence of private information on workers’ labor market attach-
ment.

In our model, households efficiently choose the contribution of each spouse to home
production. Workers with high home hours are less attached to market work. Individual
home hours and effort applied to market work are private information. Firms offer incentive
compatible labor contracts that are constrained-efficient. Optimal contracts imply earnings
that are inversely related to home hours. If firms believe women to be less attached to
market work than men, they will offer women contracts with lower earnings and lower
hours even in the absence of gender differences in productivity. If firms believe that labor
market attachment is the same across genders, they will offer the same contract to male and
female workers. Spouses’ optimal allocation of home hours will respond to firms’ beliefs,
thus generating the potential for statistical discrimination by gender.

It is the incentive problem in the labor market that gives rise to statistical discrimination
in our model. The central role for informational problems as an important determinant of
gender differences in labor market outcomes is motivated by the large variation in gender
earnings differentials across industries and occupations observed in the data. We document
these differences using Census data and we relate them to the severity of incentive problem
across industries and occupations.
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1 Introduction

The purpose of this paper is to study the emergence and persistence of gender differences in
wages and in the division of labor within the household. We explore the hypothesis that gender
wage differentials arise from the interaction between the intra-household allocation of labor and
the contractual relation between firms and workers in the presence of private information on
workers’ labor market attachment.!

Our theoretical analysis is based on a model in which the intra-household allocation is effi-
cient. We model the households according to Chiappori’s (1988, 1997) “collective labor supply”
model.? In particular, households are assumed to optimally choose the contribution of each
spouse to home production. Workers with high home hours are less attached to market work.
Individual home hours and effort applied to market work are private information. Firms, in an
extension of the framework developed by Holmstrom and Milgrom (1991), face both adverse
selection and moral hazard in contracting with workers. They offer incentive compatible labor
contracts that are constrained-efficient. Optimal contracts imply earnings that are inversely
related to home hours.

If firms believe women to be less attached to market work than men, they will offer women
labor contracts with lower earnings and lower hours even in the absence of gender differences
in productivity. This implies that it is efficient for wives to allocate more time to home
production. Hence, women will be less attached to market work and firms’ expectations will
be confirmed. If firms believe that labor market attachment is the same across genders, they
will offer the same labor contracts to male and female workers. As a consequence, spouses
will face the same earning opportunities, and the efficient intra-household allocation of labor
will not be related to gender. Hence, absent ex-ante differences in productivity for male
and female workers, there are two types of equilibria. One in which there is a systematic
gender differential in earnings, accompanied by a gendered intra-household division of labor;
and one in which earnings and home hours are not systematically related to gender. It is
statistical discrimination that determines gender differentials in the first type of equilibria.
Given that firms use gender as a screening device in this type of equilibrium, discrimination
actually reduces the incentive problem for firms, eliminating adverse selection. This property
of the model implies that equilibria with gender discrimination will be hard to break, which is
consistent with the persistence of the gender earnings gap and the intra-household division of
labor observed in the data.?

If, instead, we allow for higher relative productivity of women in home production, female

!There is a vast empirical literature that studies the gender wage gap and its evolution over time. Altonji
and Blank (1999) provide an extensive review of this literature for the post-war period. Goldin (1990) presents
an extensive historical analysis for the United States.

2This paradigm does not focus on a particular model of spousal interaction, rather it merely restricts house-
hold decisions to be Pareto efficient. This framework is consistent with a variety of "household bargaining"
models, as in McElroy and Horney (1981) and Manser and Brown (1980).

3O’Neill (2003) shows that there is still a 10% differential in female and male wages in the U.S. in 2000 that
remains unexplained by gender differences in schooling, actual experience and job characteristics. Moreover,
PSID data for the period 1976-2001 show that husbands’ home hours are roughly one third of wives’ and that
this difference is stable over time.



workers will be less attached to market work if the relative productivity difference is large
enough. In this case, the interaction between the optimal intra-household allocation process
and the incentive problem in the labor market serves as an amplification mechanism, so that
the gender differential in earnings is larger than the difference in relative productivity.

Our model bridges three literatures: the literature on the sexual division of labor in the
Beckerian tradition; the one on statistical discrimination, as in Coate and Loury (1993) and
Lundberg and Starz (1983); and finally the literature on incentive contracts and job design,
as in Holmstrom and Milgrom (1991). As argued by Becker (1985), what distinguishes gender
and racial discrimination is that the feedback on the optimal intra-household division of labor
generates a larger impact on earnings. The centerpiece of our model is to identify the source
of statistical discrimination with the incentive problem in the interaction between firms and
workers, given that labor market attachment, which is inversely related to hours devoted to
home production, is private information. The central role of informational problems for gender
differences in labor market outcomes is motivated by the large variation in gender earnings
differentials across industries and occupations that we find in the data.

We use a variety of data sources to support three important predictions of our model. First,
according to our model, gender earning differentials should be higher in industries/occupations
in which the incentive problem is more severe. Moreover, this pattern should be stronger for
married workers than single workers. We use Census data for year 2000 to show that, for the
sample of married workers, gender differentials in earnings are greatest in high management and
sales occupations. We argue that incentive problems are most stringent in these occupations.
High level managers have a wide range of responsibilities, hence the uncertainty associated
with their performance, given their effort should be greater than for low level management.
Similarly, sales volumes depend to a large degree on variables that are not directly related to
sales personnel’s effort. These considerations are less important for production workers. By
contrast, this pattern is not observed for the sample of single workers, for which the gender
earnings ratio is smallest in high management occupations in most industries. Second, we
should observe a negative correlation between the female/male ratio of home hours and the
female/male earnings ratio across industries/occupations. This correlation should be stronger
for married workers than for single workers. Since the Census does not include information
on the hours devoted to home production activities, we use PSID data from the late 1990s to
document this fact. We find a negative and significant correlation between the two ratios for
married workers. The correlation is halved for single workers. Finally, our model also predict
a negative correlation between relative home hours of husbands and wives and their relative
earnings, as would be the case for other efficient models of intra-household allocation. We use
the PSID to show that this is true in the data.

Our model highlights the importance of incentives and differences in the pay structure in
determining gender differences in earnings. This prediction also resonates with current debates
on gender discrimination in personnel policy. For example, in June 2004 a federal judge ruled
in favor of class-action status for the Dukes vs Wal-Mart gender discrimination lawsuit. The
ruling was based on extensive evidence presented by the plaintiffs, Drogin (2003), showing that
women working at Wal-Mart stores face pay disparities in most job categories, and take longer



4 Finally, it is also interesting to note how expectations of a

to enter management positions.
gender wage gap characterize both male and female workers. As documented by Babcock and
Laschever (2003): “Women report salary expectations between 3 and 32 percent lower than
those of men for the same jobs; men expect to earn 13 percent more than women during their
first year of full-time work and 32 percent more at their career peaks.”

Our paper is organized as follows. Section 2 presents the model and discusses the results of
numerical simulations. Section 3 reports evidence supporting the model’s predictions. Finally,

Section 4 concludes.

2 The Model

The economy is populated by a continuum of agents, ex ante identical except for gender. The
population is equally divided by gender, all agents are married and belong to a household.
Households are made up of two agents of different gender. Individual utility is defined over
market consumption, leisure and consumption of a public home good, which is household
specific. The public home good is produced using time of each spouse and the market good.
The economy is also populated by a continuum of identical firms. Firms hire workers to produce
consumption goods. In this section, we describe the household problem, the firms’ problem
and present our definition of equilibrium for this economy.

2.1 Households
Each individual has a utility function:
U (i, hisni, e;) + 0log (G) (1)

where ¢; is individual consumption of the market good, h; denotes home hours and n; denotes
market hours, and e; denotes effort applied to market work for ¢« = f,m, with f denoting
females and m males. We adopt the following CARA specification:

U(c,h,n,e) = —exp(—oc—v(h,n,e)]),

where the coefficient of relative risk aversion o is strictly greater than 0 and v (-) denotes the
cost of market and home work. We assume assume that v is increasing in all its arguments,
twice continuously differentiable and that:

Vpn > 0, vpe > 0. (2)

Hence, the marginal cost of market hours and effort is increasing in home hours®, and the
marginal cost of effort is decreasing in market hours.

4Discrimination lawsuits based on analogous complaints where filed by a team of women brokers at Merrill
Lynch and by women researchers working at Rand corporation during the summer of 2004. See The New York
Times, August 22, 2004 and The New York Times, September 5, 2004, respectively.

For a discussion of this, see Becker (1985).



The production function for the home public good is G = g (hf, hm, k), where k is the
amount of market good used in home production. We assume that g is increasing in each argu-
ment and concave, and restrict attention to specifications in which hy and h,, are substitutes
in the production of the public home good.

Each household is endowed with initial wealth. As in Chiappori (1988, 1997), households
decide on consumption of the home public good, on the optimal production of the home good,
and on how to share household wealth. Each spouse chooses market hours, effort and private
consumption. All decisions occur simultaneously.®

Households and individuals take as given the price of the market good and the labor
contracts offered by firms, C. Here, C is a mapping that specifies earnings w, hours n, and
effort e, as a function of gender and home hours: C = {wj,n;,e;} (h) for i = f,m where w;
denotes total earnings. We will describe the derivation of this mapping in sections 2.2 and
2.3. We represent the solution of the spouses’ individual choice problem as a value function
Vi (si, hi; C).7 Then, the households’ problem is to choose G, k h; and s; to maximize:

> AV (si, his C) + 0log (G) (H)

subject to (3) and ), s; + k = a+II. Here, a is household wealth, s; is the share of household
wealth distributed to each spouse, II denotes dividend income, and A;, for ¢ = f, m, represents
the weight of each spouse in household decisions.

2.1.1 Solution to the Household Problem

The household choice of G,k and hy, h,, can further be simplified by first analyzing the intra-
household allocation of home hours for a given k and G. This amounts to a cost minimization
problem and is independent of the weights A;. The opportunity cost of home hours for a spouse
is her labor earning potential, which depends on labor contracts. The substitutability of spousal
hours in the production of the public home good implies that marginal differences in market
earnings will give rise to an asymmetric intra-household allocation of home hours, with the
spouse with lower earning potential in market work devoting more time to home production.
It is important to note that we interpret the intra-household allocation of home hours as a
long term arrangement of the spouses, that may be costly to reverse in the short run. This
is consistent with an interpretation of our model as a description of a long-run spousal role
allocation within the household.
We adopt the following functional form for g:

g(hp by k) = (hf 4 h)’ k270 for hy, by > 0 and max {hf, hy} /min {hs, by} < €, (3)

0 otherwise,

®This way of modelling the household is consistent with a broad class of efficient bargaining models. See
Bergstrom (1997) for a review.

"The household model does not contemplate a participation decision by workers. This is consistent with
the fact that a participation constraint is imposed on the firm problem. The household model can be easily
extended to allow for a participation decision.



with 6 € [0,1] and £ > 1. This specification captures the externality associated with each
spouse’s home hours, given the public nature of the home good. At the same time, it imposes
that production of the home good be joint, in the sense that both spouses need to provide a
minimum contribution®.

The technology for home production implies that the optimal allocation of home hours
does not depend on the weights \; and is given by:

hf = §hm if wy (h) < W (h),
hm = &hy if wy (h) > wy, (h) 4)
prob (hy = &hy,) = 0.5 if wy () = wp, (R) .

When wy (h) = wy, (h), households are indifferent over the allocation of home hours across
spouses. We assume that they randomize. By substituting (3) and (4) into the objective
function, the household optimization problem amounts to the choice of hy, k , and s; subject
to the household budget constraint. The solution to this problem gives rise to the policy
functions: s; (a,C), h; (a,C), k(a,C) and G (a,C).

We assume that 6 is the same for all households. Then, in any equilibrium, there will be
two values of home hours in the population, {hr, hy} with hy = £hp. Workers with high home
hours face a higher marginal cost of market work than workers with low home hours. Given
this, we interpret workers with high home hours as having low labor market attachment.

2.2 Firms and Labor Contracts

Each firm hires one worker. Output is related to hours and effort exerted by the worker,
according to:

y:f(n,e)+w,

Here, the function f (n, e) denotes expected output, where f is strictly increasing in both hours,
n, and effort, e, twice continuously differentiable and weakly concave. We assume f,. > 0, so
that hours and effort are substitutes in production, and we restrict e € {0,1}. The random
variable w is distributed normally with zero mean and variance ¥ > 0.

Labor contracts, {w,n,e} (h), are constrained-efficient. Hours, effort and earnings are
chosen to maximize the surplus from the employment relationship subject to feasibility and
participation constraint and incentive compatibility constraints. We impose free entry in the
firm sector, which requires firm profits to be equal to zero and pins down the level of labor
earnings. The properties of labor contracts depend on the informational assumptions. We as-
sume that workers’ effort and home hours are not observed by firms, while output and market
hours are observable. Hence, firms face both moral hazard and adverse selection when con-
tracting with workers?. To elucidate the role of these incentive problems in the determination

8This specification for g is a special case of a CES. We adopt it for analytical simplicity. However, any
functional form for g that allows for some degree of substitutability in spousal home hours would deliver similar
predictions.

9The CARA preference specification implies that home hours is the only intrinsically relevant worker char-
acteristics for firms.



of earnings, we first derive the properties of constrained-efficient labor contracts when there is
no private information and when only home hours are observable.

If home hours and effort are observable, firms choose n and e for an individual with home
hours equal to h to solve:

nGN(IIS?é}é{O,l} f(n,e) —v(h,n,e). (Problem 1)

Here, N (h) is the set of feasible values of n, which may depend on h. The first order conditions
for n is:

fn (n,€) — vy (hyn,e) =0,

which implies that n is decreasing in h for given e, by (2). Optimality also implies that e = 1

only if: . ( |
fe(n,1 ve (h,n, 1
Fo (1) = on (R, 1)’ (5)

Condition (5) states that the marginal rate of substitution between hours and effort in produc-

tion is greater then their marginal rate of substitution in the workers’ utility. We assume that
it is satisfied for all values of n and h at €, so that the highest effort level will be implemented
for all agents absent private information.

If firms observe home hours but effort is not observable, firms face a moral hazard prob-
lem. The constrained-efficient labor contract will be of the form {w (y),n,e} (h), where the
dependence of earnings on output, y, may allow to implement a positive level of effort'?. The
need to provide incentives by making earnings depend on output, y, implies that earnings are
stochastic. This introduces an inefficiency and reduces the surplus from the employment rela-
tionship, given that workers are risk averse. Under CARA utility, without loss of generality,
we restrict attention to earnings functions of the form: w (y) = w + wy. We refer to w and wy
as the salary and the incentive component of earnings, respectively.

The constrained-efficient labor contract for an individual with home hours h solves the
problem:

max f(n,e)—v(h,n,e)—oX (@) /2 (Problem 2)

w,w,neN(h),ee{0,1}
u(n, 1)
220 >,
[ > ®

Here, f (n,e) — v (h+n,e) —oX (w)? /2 is the surplus from the employment relationship, (6)

subject to

is the incentive compatibility constraint and all expectations are taken with respect to the
random variable w.
Given the CARA assumption on preferences, we can write:

are

} — —exp {0 [@[f (m.1) — £ (m.0)] — v (h.m 1)+ v (h+n,0)]}

0This can be interpreted as a multi-task moral hazard problem, as in Holmstrom and Milgrom (1991). The
fact that hours are observable corresponds to there being a perfectly informative signal on hours.



Then, the incentive compatibility constraint simplifies to:
w[f (n,e) — f(n,0)] —v(h,n,e) +v(h,n,0)>0. (7)

We first consider the case in which e = 1 is implemented. The first order necessary
conditions are:

0=fn(n,1)—vy(h,n, 1)+ p{w[fn(n,1) — frn(n,0)] — vy (hyn,1) + vy, (hy,n,0)},  (8)

plf (n,1) = f(n,0)] — oXw <0, (9)
with equality at w > 0,

[HNJ[f(TL,l) —f(n,())] —v(h,n,l)—i—v(h,n,O)],u:O, MZ(),

o is the multiplier on (7).

Condition (8) implies that the optimal value of n is decreasing in h for given e, from (2).
Implementing e = 1 requires @ > 0'!. Since Yo > 0, the incentive compatibility constraint
will be binding from (9), and:

v(h,n,1) —v(h,n,0)
f(n7 1) - f(n,O)

flI):

> 0. (10)

The zero profit condition implies that:

w=f(n,e)—wf(n,e). (11)

Then, the fraction of earnings accounted for by incentive pay is equal to w.

Total earnings are decreasing in home hours, since the surplus from the employment relation
is also decreasing in home hours. The remaining properties of the earnings function in the
optimal contract when high effort is implemented depend on the production function and on
the utility cost of working. We summarize them in the following proposition!?.
Proposition 1 If the optimal contract implements e = 1, then:

i) if frne >0 and vpe <0, W is increasing in h.

i1) if fne <0 and vpe > 0, W could be increasing or decreasing in h.

iit) for hy, < hg, wpf (ng,1) > wgf (ng,1) if hg — hy, is sufficiently large.

If low effort is implemented, the incentive compatibility constraint will not be binding and
the resulting value of n will be same as with full information for the case in which e = 0. The
proof of this proposition is reported in appendix A.

YIf n and e are perfect substitutes for the worker, the firm cannot influence and agent’s choice of e. We
exclude this case.

12These predictions would arise from a large class of models with hidden effort, and they are not specific to
this example.



The gains from implementing high effort depend on the production technology. The choice
of the effort to be implemented in Problem 2 depends on the utility cost of implementing
high effort for given h. The multiplier on the incentive compatibility constraint, u, can be
interpreted as a measure of the cost of implementing high effort and as an indicator for the
severity of the incentive problem:

oXw
f(nv 1) - f(n,O)'

If incentive pay, w, is increasing in h, the multiplier g will be higher for workers with

p= (12)

high home hours, which corresponds to a more severe incentive problem for these workers. As
shown in Proposition 1, the relation between w and h depends on the degree of substitutability
between n and e both in the production function and in the cost of working.

The multiplier also rises with X, the variance of output given effort and market hours,
and with the coefficient of risk aversion, o. A higher value of ¥ implies that output is a
less informative signal of workers’ effort. This increases the severity of the incentive problem,
especially when w is high. Similarly, the cost of implementing high effort is increasing in the
workers’ risk aversion.

If both home hours and effort are unobserved, firms face both adverse selection and moral
hazard'®. This introduces additional constraints on optimal contracts, stemming from the
incentive compatibility condition on home hours. We refer to these as the adverse selection
incentive compatibility constraints. As in the case where home hours are observed, firms
will post two contracts, designed respectively for workers with low and high home hours.
The adverse selection incentive compatibility constraint implies that workers will self-select
the contract appropriate to their level of home hours. However, a binding adverse selection
incentive compatibility constraint for one type of worker exacerbates the incentive problem
associated with hidden effort. This reduces the surplus generated from the employment relation
and influences the level of effort that can be implemented for both types of workers, as well as
the level of hours and earnings specified by the optimal contract.

The pattern of binding adverse selection incentive compatibility constraints depends on
the properties of the functions f and v. We assume that f(n,1) —oX > 0 for all n € N (h;),
J = L,H and we impose w; < 1'%, This ensures that a worker’s utility is increasing in W,
for each type of worker. If f,. > 0 and v, < 0, W is increasing in h from the incentive
compatibility constraint for effort. Under these conditions, the adverse selection incentive

¥ MacLeod and Malcomson (1988) study a dynamic model of labor contracts with moral hazard and adverse
selection.

Y“For the case with moral hazard and adverse selection, we interpret that the salary component of earnings
is disbursed at the beginning of the period, while the incentive pay component is disbursed at the end of the
period after uncertainty is realized.

The condition w; < 1 for j = H, L does not ensure that the firms make non-negative profits ex ante. However,
it does imply that the contract is renegotiation proof. That is the firm does not have an incentive to not pay
the worker when output is realized, since ex post profits are also guaranteed to be positive, net of the salary
which has already been disbursed.

We do not impose this constraint directly on the problem. We solve a relaxed contracting problem without
this constraint and verify ex post that it is not violated.



compatibility constraint for workers with high home hours will not be binding. We focus on
this case here.

If 7; is the fraction of workers with home hours equal to h; for j = L, H, constrained-
efficient contracts solve the problem!®:

(ﬁ)j)2
max i | f(nj,e) —oX———T; —v(hj,n;e; Problem 3
{,—Zj7njEN(hj)7ej€{071}}j_L7Hsz:F[ ! ( ! J) 2 J (j J ]) ( )

s.t.

wj [f (nj,1) — f(n;,0)] — v (hj,nj,1) + v (hj,n;,0) >0, for j =L, H, (13)
(@)’ (wn)?
2

Tr+wrf (np,ep)—o% —v (hp,np,er) > —oX +eIr:1%)§ {0 f (ng,e) —v(hp,nm,e)}.

| (14)

The variable T; denotes the informational rent for a type j worker, which stems from adverse

selection and also reduces the surplus from the employment relationship. For this problem,

T;, = wy, —wy and Ty = 0 by construction. The variable wy will be pinned down by the zero
profit condition.

The moral hazard incentive compatibility constraints (13) are the same as in Problem 2.

The adverse selection incentive compatibility constraint, (14), is simplified from:

ur, (nr,er)

E
maxX.—{o,1} L (nH, €)

> 1,

where u; (ng, ey) = —exp{—o [Wrf (ng, ex) — v (hj, ng, ex)]} for j,k = H, L using the CARA
preference specification. The formulation of this constraint reflects the fact that a worker with
low home hours may not find it optimal to choose the same level of effort as a worker with
high home hours when offered the same contract.

The first order necessary conditions for this problem assuming ey, = e = 1 are:

0 = Ty, (me—vn (hL,nL,eL)) (15)
T+, {’lIJL (fn (’I’LL, 1) - fn (nLa 0)) +vp (hIn nr, O) — Un (hL; nr, 1)}
+¢r [0 frn,L — vn (hr,nr,en)]},

0 = 7wy (fog —vn(hg,nm,emn)) (16)
+HH {QDH (fn (TLH? 1) - fn (TLH, 0)) +vn (hHanH7O) — Un (hH,TlH, 1)}
— ¢ {[Wn fa, g — vn (hp,nm,em)l},
-7+ ¢L <0, (17)

with equality at wy, > 0,

5 A version of the Revelation Principle holds for this problem, as shown in Laffont and Martimort (2002).

10



0> pp[f(ne, 1) = f(ng,0)] = mpo¥air — ¢p (—f (nr,er) + o¥wL), (18)

with equality at wy, > 0,

0> pyf (ng,1) = f(ng,0)] — TpoXdn + ¢ (—f (ng,en) + oXdg), (19)

with equality at wy > 0, where p; and ¢; are the multipliers on the effort and screening
incentive compatibility constraints.
The moral hazard incentive compatibility constraints imply:

v(hi,nj,l) —’U(hiynjao)
f(nj, 1) = f(n;,0) ~’

w; =

for j = H, L.

By (18) and (19), jointly with f(nj,1) > oXw;, a binding adverse selection incentive
compatibility constraint for H workers increase the value of pz, relative to the case when
home hours are observable, while the opposite is true for L workers. Using (17):

WLUZ'II)L — Ty (f (nL, eL) — UE'II)L)

hr = f(ng,1) = f(ng,0) ’
_ THOXWH + T, (f(nH,eH)—UZﬁ)H)
f F (g, 1) — f (. 0)

Hence, the moral hazard problem is exacerbated for workers with high home hours.

The additional incentive constraint gives rise to a loss of efficiency relative to the case where
home hours are known. For parameter values such that high effort is implemented for workers
with high and low home hours when home hours are known, if the solution to Problem 3 also
features e;, = ey = 1, then ny will be lower than in the solution to Problem 2. However,
depending on parameter values, it is also possible that high effort cannot be implemented for
both types of workers in Problem 3.

2.3 Equilibrium

Based on the previous analysis, we allow firms to offer contracts of the form: {w; (y),n;,e;} (h)
for i = f, m, with w; (y) = w;+w;y. Since gender is observable, contracts are allowed to depend
on gender. However, given that the contract space is unrestricted, firms will find it optimal
to offer different contracts to female and male workers only if they believe the distribution of
home hours to be different across genders.

The assumptions on the home production technology and on household preference over
f imply that the population is equally split across agents with home hours equal to hy and
hg = &hy. However, given that individuals of different genders are ex ante identical, the
distribution of home hours across genders is not pinned down by technology. Instead, it
depends on firms’ self-fulfilling beliefs about this distribution. We denote with = (h;|i) for
j=H,L and i = f,m, firms’ belief about the distribution of home hours in the population.

11



Hence, we can describe the set of available labor contracts as a mapping C (7 (h|f), (h|m))
from firms’ beliefs to a function {w; (y),n;,e;} (h) for i = f,m.

We say that there is gender discrimination when firms believe that the distribution of
home hours is different in the population of female and male workers. We now formally
define the equilibrium and then illustrate the properties of equilibria with and without gender
discrimination.

Definition 1 An equilibrium is given by a set of firm beliefs on the distribution on labor
market attachment, m(h;|i) for i = f,m and j = H, L, labor contracts C (m (h|f),m (hlm)) =
{wi, ni, e;} (h) fori = f,m, and policy functions for the household problem {G,k, h¢, hpm,sf,5m},
so that:

i) Labor contracts solve the firms’ problem given beliefs m (h;|i);

i1) Household policy functions solve the household problem given labor contracts {w;, n;, e;} (h)
fori=f,m;

i11) The resulting distribution of labor market attachment in the population is consistent
with firms’ beliefs.

In an equilibrium with gender discrimination, beliefs about the distribution of home hours
are degenerate. In particular, in an equilibrium with discrimination of female workers, 7 (hg|f) =
1 and 7 (hz|m) = 1. In such an equilibrium, gender acts as a screening device, and the only
incentive problem is moral hazard with respect to the worker’s hidden effort. Firms determine
labor contracts by solving Problem 2, with hy = hy and h,,, = hy. They will offer male workers
the contract corresponding to Ay, and the one corresponding to hy to female workers. Given
that earning potential from market work is lower for women, households will find it optimal to
set hy = &hy,, confirming firms’ expectations.

In an equilibrium without gender discrimination, firms believe that the distribution of home
hours is the same for male and female workers, which implies: 7 (hg|f) = 0.5 and 7 (hr|m) =
0.5. Thus, gender does not reveal information about a worker’s home hours. Labor contracts
will solve Problem 3. The same selection of labor contracts will be offered to female and
male workers. Households will be indifferent over which spouse should be assigned high home
hours and they will randomize over this choice according to (4). This results in a symmetric

distribution of home hours for male and female workers, thus confirming firms’ expectations'®.

2.3.1 Equilibrium with Ex-ante Differences Across Genders

In our model, the three types of equilibria are equally likely, given that there are no ex ante
differences across genders. However, the prevailing gender role distinction in most societies is

Y5Francois (1998) presents a model in which equilibria with gender wage differentials are self-fulfilling. His
result relies on exogenously given job heterogeneity. One class of jobs operate under an efficiency wage setting
while a second class of jobs operate under piece rate wage setting. Earnings are higher in the efficiency wage
jobs. In an equilibrium with female wage discrimination, the first class of jobs is assigned to men, the second to
women. The female wage differential stems from job segregation. If all workers were to operate under the same
job, the gender wage gap would be reversed. Hence, this model cannot account for gender differentials within
the same occupational categories.
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one in which men specialize in market production and women in home production. Typically,
gender differences in labor market outcomes, such as the earnings gap, have been ascribed to
this division of labor, which is seen as the result of biological differences- women’s ability to
bear children. In this section, we explore this argument in the context of our model.

We assume that female and male workers are equally productive in market work, but female
workers are more productive in home work. Specifically, we posit that the production function
for the public home good is given by:

G =K [hm+ (1 +e) hg] 2,

where € > 0 and hy,, hy € {hr, hg}. A strictly positive value of € corresponds to higher relative
productivity in market vs. home work of male workers with respect to female workers. Women’s
higher relative productivity in home production is related to their ability to bear children. The
parameter £ can be interpreted as tied to the decreased relative market productivity of women
during and after pregnancy. Alternatively, if children are viewed as a component of the public
home good, € captures women’s higher relative contribution to the nourishment of children via
breast feeding. Hence, lower values of € can be interpreted as corresponding to technological
advances, such as medical improvements reducing the physical stress associated with pregnancy
and the introduction of baby formula.
The following result holds.

Proposition 2 In the economy with homogeneous households, if 0 and a are such that hy #
hum, there exists € (hr, hg) > 0, such that:
i) fore < (hr,hm), there are three possible equilibrium distribution of beliefs w (hg|f) =1
and w (hp|m) = 1,7 (hg|m) =1 and w (hr|f) = 1, and 7 (hg|f) = 0.5 and 7 (hr|m) = 0.5;
it) fore > & (hp, hp), there exists one equilibrium distribution of beliefs, with w (hg|f) = 1,
7w (hr|m) = 1.

Proof. TBA H

If ¢ is greater than & (hg,hr), no self-fulfilling equilibria are possible. In this case, the
incentive problem in the labor market provides an amplification mechanism for the relative
productivity differences across genders. Hence, the equilibrium gender differences in earnings
will be greater than the relative productivity difference. The threshold & (hg,hr) depends on
the home production technology, specifically, on the ratio hg/hz. Technological changes that
impact the complementarity between spouses’ hours in the production of the public home good
change this threshold and the region of self-fulfilling equilibria.

Based on this result, we can interpret the prevailing pattern of gender specialization in
the context of our model in the following way. Initially, high values of € due to poor medical
technology imply that the only possible equilibrium is one in which women are mostly devoted
to home production and men specialize in market work. Subsequent improvements in med-
ical technology reduce the value of €, thus making ungendered equilibria possible. However,
the self-fulfilling nature of equilibria with gender discrimination for low e, coupled with the
gendered initial conditions, may have contributed to the persistence in gender differences in
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labor market outcomes and household roles, despite the lack of significant differences in relative
productivities.

2.4 Numerical Experiments

We illustrate the properties of efficient labor contracts and the resulting implications for the
gender earnings differentials numerically for equilibria with and without gender discrimination.
We restrict attention to the following functional forms. The disutility from labor is:

v(h,n,e) = —ylog (T —h —n(n,e)), (20)
where 7 represents the time cost of market work. We assume:
n(n.e) =[vn+1)"+(1-v)(e+1)77° -1, (21)
with p,v € (0,1), which implies 7, > 0 and v, > 0. The production function is:
f(me) = [(1= ) (7o) +o(1+n)T ~ 1, (22)

with 7 > 0 and ¢, z € (0, 1) . The functional forms for n and f are extremely flexible and allow
us to explore the properties of optimal contracts as a function of the degree of substitutability
between effort and hours in each function.

Our benchmark parameterization is based on empirical evidence where possible and is
reported in Table 2. The value of § is set following Benhabib, Rogerson and Wright (1991).
The parameter £ is chosen to be consistent with the ratio of home hours for married women
and men, which ranges from 4.3 in 1976 to 2.8 in 1993 based on PSID data. We set £ equal
to 3, which is the average value of this statistic for the 1990’s. The values of v and T are set
so that the ratio of market to home hours matches data from the PSID. The average of this
ratio for the 1990’s is equal to 1.25 for married female workers and to 6.04 for married male
workers. The parameters p, v, z, ¢, 7 and X, which pertain to the utility cost of working and
the firm’s production technology, cannot be calibrated based on aggregate data. We restrict
attention to the range ¢,v > 0.5 and z,p > 0.5. We set 7 so that it is optimal to implement
high effort for both types of workers, given the other parameters. The value assigned to the
parameter Y implies that the standard deviation of output conditional on effort and hours is
approximately equal to 9% for males and 10% for females.

Table 2: Benchmark Parameters
ol v |T| v p 1) T|X| z o €16
11103 1]068|08[068|25|1]075]068|3]|1

We study the basic properties of our model in equilibria with and without female discrimi-
nation!”. Table 3 reports summary information for the equilibrium with female discrimination:

1"Equilibria with male discrimination, which are also possible, are the same as equilibria with female discrim-
ination, with all outcomes relabelled by gender.
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Table 3: Equilibrium with Gender Discrimination

w w w n |e|lX/y| h Yy n/h
Male |[3.3210.89|0.33]0.66|1|0.09]|0.1]|3.3216| 6.6
Female | 2.88 |1 0.91 | 0.24 | 0.37 | 1| 0.10 | 0.3 | 2.8808 | 1.23

The female/male earnings ratio is equal to 0.89. We use a simple Oaxaca-Blinder decom-
position of female earnings, at the male parameters, to evaluate the component of the earnings
gap not explained by differences in market hours. The decomposition is based on the earnings
schedule, hours and output generated by the model. We find that 13% of the earnings gap is
not explained by differences in hours worked on the market across genders. These values are
consistent with the corresponding data statistics, reported by O’Neill (2000). Using CPS data,
she shows that the gender earnings ratio is equal to 0.80, and that there a 10% unexplained
gender differential in earnings after controlling for observable differences in human capital and
job characteristics.

The properties of the equilibrium without gender discrimination for our benchmark para-
meterization are displayed in table 4:

Table 4: Equilibrium without Gender Discrimination
w |w| n |e n/h

hr | 2.14| 0 [ 0.80 | O 8 ’

hg | 1741010550 1.83

In this case, low effort is implemented for both types of workers, despite the fact that high
effort is optimal for both males and females in the equilibrium with gender discrimination.
Total earnings are lower for both types of workers relative to the equilibrium with discrimi-
nation. The ratio of earnings for workers with high home hours relative to workers with low
home hours is equal to 0.81- lower than in the equilibrium with gender discrimination.

We now focus on the equilibrium with female discrimination in which female workers have
high home hours and the only incentive problem is moral hazard due to hidden effort. A firm
may decide to implement low or high effort for a worker depending on the cost of implementing
high effort. Such a cost, which is larger for female workers, depends on the degree of substi-
tutability of n and e in utility and in production and on the workers’ relative cost of effort, as
discussed in section 2.2.

To investigate this, we vary each relevant parameter in isolation, maintaining the other
parameters at their benchmark values. Figure 1 displays how the fraction of incentive pay in
earnings for females and males and the earnings ratio vary with p, which corresponds to the
degree of complementarity between output and hours in the utility cost of working. The dashed
and dash-dotted lines represent the fraction of incentive pay in earnings, which is equal to W, for
females and males, respectively. The solid line represents the earnings ratio. All numbers are
expressed in percentages. The vertical line corresponds to our benchmark parameterization.
As p increases, the fraction of incentive pay increases for both male and female workers, but
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more so for females. Higher values of p correspond to higher substitutability between effort
and hours in utility. This exacerbates the incentive problem, more so for women who have a
higher marginal cost of effort. For high enough values of p, the fraction of incentive pay is
higher for women than men.

Figure 2 plots the fraction of incentive pay in earnings for females and males and the
earnings ratio as a function of z. Lower values of z correspond to lower substitutability between
effort and hours in production. This reduces the marginal product of effort for firms at lower
values of hours. It follows that lower values of z increase the cost of implementing high
effort more for female workers, since they work fewer hours. As long as high effort is being
implemented for male and female workers, the fraction of incentive pay in earnings is very
similar for both genders, though higher for women. For sufficiently low values of z, however,
firms will find it optimal to implement low effort for female workers, while high effort is still
implemented for males. This determines a large drop in the earnings ratio.
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Figure 3 plots the fraction of incentive pay in earnings for females and males and the
earnings ratio as a function of v,which determines the relative cost of effort for workers. As v
declines, the relative cost of effort increases, and this exacerbates the incentive problem. The
interpretation is similar to the one for Figures 1 and 2.

Our findings for v are consistent with historical evidence on the gender wage gap and on the
structure of earnings for female and male workers in manufacturing and in the clerical sector
in Goldin (1986, 1990). Goldin argues that clerical sector work was perceived as less onerous,
involving less physical fatigue and discomfort than manufacturing work. She documents that
in manufacturing, piece-rate compensation was more prevalent for women. Specifically, 47%
of female operatives and 13% of males in the same positions are paid by the piece in manufac-

turing in 1890. This accords with equilibria in our model in which male and female workers
both exert high effort. Goldin argues that in the clerical sector, “career tracks” emerged as
a standard motivational device, replacing the piece-rate compensation schemes prevalent in
manufacturing. She maintains that in the clerical sector: “Firms often used sex as a signal
of shorter expected job tenure. ... By segregating workers by sex into job ladders (and some
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dead-end positions), firms may have been better able to use the effort-inducing and ability-
revealing mechanisms of the wage structure.” If we adopt a job ladder interpretation, labor
contracts implementing low effort can be thought of as "dead end jobs", while labor contracts
that implement high effort can be thought of as positions that allow for career growth. Then,
our results on the effect of a higher relative cost of effort on the earnings structure are consis-
tent with the differences in earnings structure by gender across these two sectors. Moreover,
these findings are in line with the transition to the clerical sector in the period 1930/1940,
when, as discussed in Goldin (1990), there was also a significant rise in the gender wage gap.

Finally, we explore the properties of the model as a function of the parameter 3, which
corresponds to the variance of output for given hours and effort. An increase in this parameter
makes it harder to infer effort from observed output. Figure 4 displays the fraction of incentive
pay in earnings for females and males and the earnings ratio for different values of . We vary
¥ from values approximately equal to 10% of output to values approximately equal to 60% of
output for males. As ¥ increases, the surplus from the employment relationship declines, given
that workers are risk averse. This can be seen from the multiplier on the incentive compatibility
constraint, derived in section 2.2, which is proportional to X. It follows that the returns from
implementing high effort for firms decline. This effect is greater for women, who have a higher
marginal cost of effort. Then, there will be a critical value of X, for which it becomes too costly
for firms to implement high effort for females, but not for males. As discussed for Figure 1-3,
as long as high effort is being implemented for both, the fraction of incentive pay in earnings
is similar across genders, though higher for women and the earnings ratio roughly constant.
The earnings ratio drops significantly, when low effort is implemented for females but not for
males.

3 Connecting the Model with the Evidence

There are three distinct predictions of our framework that we need to document. First, the
gender earnings differentials should be higher in industries/occupations in which the incentive
problem is more severe. Moreover, this pattern should be stronger for married workers than
for single workers. We use Census 2000 data to study gender earnings differentials by marital
status across industries and across four broad occupational categories. We find that for married
individuals gender differentials are greatest in high management and sales occupations across
all industries. We argue that these occupations are likely to be the ones in which incentive
problems are most stringent. For the sample of single workers we do not observe the same
pattern of gender differentials across industries and occupations.

Second, according to our model, we should observe a negative correlation between the fe-
male/male ratio of home hours and the female/male earnings ratio across industries/occupations.
This correlation should be stronger for married workers than for single workers. Since the Cen-
sus does not include information on the hours devoted to home production activities, we use
PSID data from the late 1990s to document this fact. We find a negative and significant
correlation between the two ratios for married workers. The correlation is halved for single
workers. Finally, our model also predicts a negative correlation between relative home hours of
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husbands and wives and their relative earnings, as would be the case for other efficient models
of intra-household allocation. We use the PSID to show that there is indeed a negative and
significant correlation between the husband/wife ratio of home hours and the husband/wife
ratio of total labor income in the data.

3.1 Evidence from the Census

In this section, we use Census data to document differences in gender earnings differentials
across all industries for four broad occupational categories: higher level management, lower
level management, sales and production.'® We consider this occupational classification based
on the notion that incentive problems are more stringent in sales and high management relative
to production and low management. We link the severity of the incentive problem to the degree
of uncertainty over the workers’ effort for given observable measures of performance, which
correspond, respectively, to the parameter ¥ and output in our model'®. For management
occupations, the uncertainty associated with managers’ effort given observable performance
measures should be related to the range of responsibilities held. Hence, we expect it to be
greater for high level managers. For sales occupations, sales volumes are typically used as a
benchmark measure of performance. Yet, these depend to a large degree on variables that are
not directly related to a sales personnel’s effort and hours of work and may be uncertain®’.
These considerations are less important for production workers.

Following the Census classification we consider 19 industries: Agriculture; Forestry Fish-
ing and Hunting, Mining, Utilities, Construction, Manufacturing, Wholesale Trade, Retail
Trade, Transportation and Warehousing, Information, Finance and Insurance, Real Estate
and Rental/Leasing, Professional, Scientific and Technical Services, Administrative and Sup-
port and Waste Management and Remediation Services, Educational Services, Health Care
and Social Assistance, Arts, Entertainment and Recreation, Accomodation and Food Services,
Other Services (except Public Administration), and Public Administration. Our sample in-
cludes all individuals between 15 and 64 years of age, who are not in school, do not reside on
a farm or live in group quarters. We also exclude the armed forces and restrict attention to
those individuals who work at least 50 weeks in the previous year and who usually work at
least 30 hours per week.

For each industry and for each of the four broad occupational categories we compute the

gender gap in earnings by running median regressions that control for a gender dummy as well

18We use Census 2000. The industry variable, INDNAICS, reports the type of establishment in which a
person worked in terms of the good or service produced. Industries are coded according to the North American
Industrial Classification System developed in 1997. We use the variable OCCSOC for occupation. OCCSOC
classifies occupations according to the 1998 Standard Occupational Classification (SOC) system. The Census
also provide an aggregation of all the occupations in 23 broader categories that include the four categories
considered in the analysis. The definition of production occupations also includes construction and extraction
workers.

198ee sections 2.2 and 2.4.

20For example, sales workers are typically assigned to specific territories or products. Hence, sales volumes will
fluctuate with shocks to local demand. See Catalyst (1995) for a description of the sales occupation, especially
in relation to gender.
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as for human capital variables - age and its square term and education. Our measure of the
median gender gap in earnings is the coefficient of the gender dummy in the regression. For the
education variable, we group individuals according to four broad educational categories: less
than high school, high school completed, some college and college completed. We construct
four education dummies based on this categorization. The first dummy is equal to one if an
individual has completed less than twelve years of schooling and is equal to zero otherwise. The
second dummy variable is equal to one if he or she has completed twelve years of schooling, and
is equal to zero otherwise. The third dummy variable equals one if the individual has completed
between twelve and fifteen years of schooling and it is equal to zero otherwise. Finally, the
fourth dummy variable is equal to one if an individual has completed at least sixteen years of
education and it equals zero otherwise. The omitted dummy variable corresponds to individuals
who completed less than twelve years of schooling. The dependent variable is the log of annual
earnings. We use total labor earnings in our analysis because this is the data counterpart
of the measure of total labor compensation that we consider in our model. However, one
could argue that this is not the appropriate measure of labor compensation when making
gender comparisons, since women tend to work less hours on the labor market than men do.
Hence, our analysis could be confounding gender differences in market hours and in hourly
compensation. This concern is attenuated by the fact that we only consider individuals that
usually work at least 30 hours per week and who were employed for at least 50 weeks in
the previous year. This sample selection criterion reduces considerably the variation in the
number of market hours within and between gender groups. Further, we have also performed
our analysis using the log of hourly wages as a dependent variable. Our findings in this case
are consistent with the ones reported in this section.

Table 5 reports the results of this analysis. The first column in the table reports the
female/male ratio of median earnings for full-time year-round workers across all industries for
the four broad occupational categories. The second and third column report, respectively,
the frequency with which the gender wage ratio is lowest (second column) and highest (third
column) across the four categories. In each column we report the results obtained both for the
sample of married individuals and for the sample of individuals who were never married.

We find that for married workers there is a systematic pattern in the ranking of gender
earnings gaps over the four occupational categories across all the industries. In particular, we
find that the female/male median earnings ratio is lowest for sales occupations in 13 industries
- 68% of the cases. In the 6 remaining industries (32% of the cases) the occupation that
display the lowest ratio of female to male median earnings is high management. On the other
end, when we look at the frequency with which the gender wage ratio is highest across all
industries we find the opposite pattern. Workers in production occupations display the largest
ratio in 13 industries - 68% of the cases. In the 6 remaining industries the ratio is highest in
low level management occupations. As shown in column 1, for the sample of married workers
the average female/male ratio of median earnings in all industries varies substantially across
the four occupation categories, from a minimum of 0.57 in sales to a maximum of 0.79 in
production.
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Table 5: Gender differences in earnings across industries
for four broad occupational categories. (Full time, year round workers.)

% female/male % times % times
earnings ratio lowest ratio highest ratio
married  single married  single married  single
higher level mgmt 65 94 32 5 0 53
lower level mgmt 74 86 0 16 32 16
sales 57 86 68 21 0 16
production 79 83 0 47 68 5

For the sample of never married workers the gender gap is much lower and varies less across
industries and occupations. Single women earn at least 83% of single men’s median earnings
across all industries. In contrast to our findings for married workers, we find that the gender
earnings ratio for single workers is largest in high management occupations in 10 of the 17
industries - 53% of the cases. For the 7 remaining industries we find that the earning ratio
is highest in sales (3 times), low management (3 times) and production (1 time). The ratio
is lowest in production occupations for 9 industries - 47% of the cases. For the 8 remaining
industries we find that the earning ratio is lowest in sales (4 times), low management (3 times)
and high management (1 time). Note that for this sample we can only consider 17 industries
since in two industries, Agriculture and Forestry and Mining, there are two few observations
in sales occupations.

Our findings suggest that there is a considerable variation in the female/male ratio of me-
dian earnings across industries, and across the four occupational categories within an industry,
even after controlling for human capital variables. We report these ratios by industry, occupa-
tion and marital status in Table 6. For each industry, we include the value for the occupation
with the lowest and highest ratio, as well as for all occupations in the Census. The variation of
the median earnings ratio across industries and occupational categories is striking. For mar-
ried workers it ranges from 0.20 for sales occupation in the Agriculture and Forestry industry
to 1.012 for low management occupation in Mining. For never married workers the range is
smaller, from a minimum of .55 for sales occupation in the Utilities industry to a maximum of
1.23 for sales occupation in the Public Administration. This variation could be exploited to
calibrate industry specific values of the production technology parameters in our model to the
gender earnings ratio in different industries and analyze the resulting structure of earnings by
occupation. We plan to pursue this in further research, as well as to extend the analysis to a
more disaggregate classification by industry.
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Table 6: Variation in female/male median earnings ratios by industries, occupation, and

marital status

Married Never Married
Lowest Highest All Lowest Highest All
Accomodation and Food 0.38 0.78 0.61 0.82 1 0.86
(sales) (prod.) (slaes) (high mgt)
Administrative and Support 0.64 0.79 0.70 0.85 0.91 0.90
(sales) (prod.) (prod.) (sales)
Agriculture, forestry 0.20 0.98 0.75
(sales) (low mgt.)
Arts, Ent. & Recreation 0.63 0.82 0.73 0.81 1.12 0.92
(sales) (prod.) (high mgt)  (low mgt)
Construction 0.51 0.82 0.59 0.67 0.94 0.89
(high mgt.) (prod.) (low mgt)  (high mgt)
Educational Services 0.60 0.83 0.72 0.88 0.95 0.91
(sales) (low mgmt.) (prod.) (high mgt)
Finance and Insurance 0.55 0.82 0.54 0.83 0.92 0.85
(sales) (prod.) (sales) (high mgt)
Health Care & Soc. Assistance 0.54 0.74 0.65 0.62 0.97 0.91
(sales) (prod.) (sales) (high mgt)
Information 0.68 0.82 0.64 0.87 0.91 0.90
(high mgt.) (prod.) (prod.) (high mgt)
Manufacturing 0.60 0.74 0.59 0.61 0.95 0.83
(sales) (low mgt.) (prod.) (high mgt)
Mining 0.56 1.01 0.59
(high mgmt)  (low mgt.)
Other Services (no Public. Adm.) 0.44 0.73 0.57 0.72 1.02 0.85
(sales) (low mgt.) (prod.) (low mgt)
Profess,Scientific&Tech. Services 0.61 0.81 0.61 0.86 0.90 0.86
(sales) (prod.) (prod.) (high mgt)
Public Administration 0.64 0.82 0.69 0.88 1.23 0.87
(sales) (prod.) (prod.) (sales)
Real Estate and Rental/Leasing 0.58 0.83 0.70 0.88 1.02 0.95
(sales) (prod.) (prod.) (high mgt)
Retail Trade 0.44 0.68 0.51 0.71 0.91 0.82
(sales) (prod.) (prod.) (high mgt)
Transportation and Warehousing 0.55 0.82 0.72 0.85 1 0.91
(sales) (prod.) (low mgt)  (high mgt)
Utilities 0.64 0.83 0.64 0.55 0.88 0.80
(high mgt.) (prod.) (sales) (prod.)
Wholesale Trade 0.61 0.85 0.62 0.70 0.97 0.88
(high mgt.)  (low mgt.) (low mgt)  (high mgt)
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3.2 Evidence from the PSID

There are two additional predictions that we need to document. First, according to our model,
we should observe a negative correlation between the female/male ratio of home hours and
the female/male earnings ratio across industries/occupations. Second, our model also predicts
a negative correlation between relative home hours of husbands and wives and their relative
earnings, as would be the case for other efficient models of intra-household allocation. Since
the Census does not include information on home hours we use PSID data for the late 1990s
to document this fact. As we did with the Census data set, we select our sample to include
all individuals between 15 and 64 years of age who are not in school and who are not in the
armed forces. In our analysis we study gender earnings ratios at the occupation/industry level
and by marital status. This level of disaggregation requires a larger sample size than the one
available in each wave of the PSID. Hence, we do not exploit the panel dimension of the data
set but simply pool together all the individuals in the 1994 to 2001 waves of the PSID.?! The
resulting statistics can be interpreted as medium run averages of the relevant variables.

The two main variables in our analysis are weekly home hours and annual labor earnings.
The earnings variable is top coded in the PSID. We follow the procedure in Katz and Murphy
(1992) and impute annual earnings at 1.45 times the annual topcode amount for individuals
with top coded labor earnings. We also exclude workers with real weekly earnings below $67
in 1982 dollars from the sample. Our sample includes 49301 observations of which 33,379 are
married and only 7,728 are single. We use PSID weights to compute the relevant statistics.

3.2.1 Earnings gaps and home hours across occupations

In this section we present evidence on the correlation between the female/male ratio of median
earnings and the female/male ratio of average home hours across occupations/industries. The
PSID coding of occupations differs from the one available from the Census 2000. In our analy-
sis, we construct occupation/industry categories that are as close as possible to the ones used
in our Census analysis. In order to obtain a comparable classification we combine information
on occupations and industries from the PSID. In particular, we consider the following cat-
egories: management positions in administration, management positions in banking, finance
and in the clerical sector, lower level management occupations, professional occupations (en-
gineers,architects, lawyers, and medical doctors), technical occupations (in the health sector,
engineering, and social sciences), occupations in community/social services, social scientists
and university professors, teachers other than college professors, occupations in arts and en-
tertainment, design, sports and the media, sales occupations, clerical occupations, craftsmen,
operatives, physical laborers, laborers in services excluding private households, and laborers in
private households.

The results of this analysis are presented in Figure 5. We find that lower gender earnings
ratios are associated with higher female/male ratios of home hours for workers in management
occupations in banking and finance and in the clerical sector, and for workers in sales occupa-
tions. This finding is consistent with the evidence from the Census. However, we find that for

?ISince the PSID started collecting data bi-annually since 1997 our sample includes 7 waves.
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workers in operative occupations and for laborers higher gender earnings ratios are associated
with higher female/male ratios of home hours. We think that wealth effects might explain this
observation. The correlation between the two ratios is twice as large for married workers than
for never married workers. For married workers, the two ratios display a negative correlation
of -0.31. The correlation coefficient is significant at the 1 per cent level. For single workers the
correlations is equal to -0.15. We interpret these statistics as suggestive evidence in favor of
the mechanism that we highlight in our model.
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Figure 5: Correlation between F /M earnings ratio and F/M weekly home hours

The use of PSID data for this analysis has two drawbacks. First, even when we pool together
all the the waves of the PSID we do not have enough observations to perform the analysis at the
same level of disaggregation as in the Census analysis. Second, the information on home hours
in the PSID is not obtained from time diaries, rather the survey respondent is asked to provide
a measure of weekly hours worked by him- or herself and by his or her spouse (if married.) As a
consequence, the home hours variable is potentially subject to serious measurement problems.
In order to address both concerns, we plan to use the American Time-Use data set (ATUS)
recently made available by the Bureau of Labor Statistics for the year 2003. This unique data
set combines very detailed time-use information at the individual level with the information on
labor market variables typically available in the Current Population Survey. This data set also
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has the advantage to provide a much larger number of observations than the PSID. However,
the ATUS data set does not include time-use information for both husbands and wives in the
CPS sample (only one of the two partners is asked to provide time-use information). Hence
we will not be able to use it to analyze patterns of relative home hours and earnings across
married couples.

3.2.2 Relative wages and home hours for married couples

Our model predicts that husband-wife ratio of earnings should be negatively correlated with
their home hours ratio, that is, the spouse with higher earnings will contribute fewer hours to
the production of the home public good. This prediction is supported by the PSID evidence.
We find that there is a negative and significant (at the 1 per cent level) correlation between
the husband/wife ratio of home hours and the husband/wife ratio of total labor income. The
correlation coefficient ranges from 0.12 for the whole sample to approximately 0.25 for the sub-
sample of couples where the husband’s labor income is in the upper half of the male earnings
distribution. This is also true when we concentrate on couples where both the husband and
the wife work full time.

Table 7 reports on the fraction of married couples that display a negative relationship
between earnings and home hours of the spouses. We find that 86.3% of married couples in the
PSID sample display a correlation which is consistent with our model’s prediction.?? We also
investigate how this fraction varies by the husband’s position in the male earnings distribution.
The fraction of married couples for which we observe a negative correlation between these two
ratios ranges from 73% in the bottom quartile to approximately 95% in the top quartile.?

Table 7: Composition of the PSID sample
All Quartile of Male Earnings Distribution
<25 25-50 50-75 >T5

couples with negative 86.3% 73% 85.3% 92%  95.3%

corr(wf , hf)

4 Conclusion

We plan to extend our analysis along several dimensions. We have shown that in equilibria
with gender discrimination, given that firms use gender as a screening device, discrimination
actually reduces the incentive problem for firms, eliminating adverse selection. We conjecture
that this property of the model implies that equilibria without discrimination are unstable. We

*2Tn 3.7% of the remaining houscholds the husband is both the main earner and the main provider of home
hours. This leaves a 10% of households where wives have both higher earnings and higher home hours than
their husbands.

23 Findings are similar if we consider the sample of white married couples.
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plan to formally analyze this conjecture in future drafts of the paper. Moreover, in our current

framework, there are no costs associated with gender discrimination. We plan to extend the

analysis to environments where discrimination is potentially associated with efficiency losses

stemming from the misallocation of workers.

Our model also predicts that gender earnings gaps should be higher in industries/occupations

in which the incentive problem is more severe. Using Census data, we have shown that gender

earnings differentials are greatest in high management and sales occupations across all indus-

tries. We argue that these occupations are likely to be the ones in which incentive problems

are most stringent. We plan to extend this analysis to a more disaggregate level.
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Appendix A

Proof of Proposition 1

Conditions (10) and (11) imply that T', the fraction of earnings given by incentive pay

satisfies:

We

wf (n,1)

L= e D)

= 0.
are interested in:
dd _ 90 divdn
dh  Oh  Ondh’
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Condition (10) implies:

by (2). In addition:

@_ ~ vn(h,n,l)—vn(h,n,()) fn(nvl)_fn(nao)
8n_w v (h,n,1) — v (h,n,0) - f(n,1) = f(n,0)

Hence’ if Une < 0 and fne > 07 % < 0; if Upe > 0 and fne < 0, %

> 0. Then, if dn/dh <0,
> 0. Incentive pay depends on h as follows:

n
Une < 0 and fre > 0 guarantees i—‘,‘l’

dlwf (n, 1)]

dh

= le—?;:f (n,1) +wf, (n,1)dn/dh.
The result follows.H
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