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Estimates of Labor-Supply Elasticities

with Joint Borrowing Constraints of Couples

Christian Bredemeier, University of Cologne
Jan Gravert, University of Wuppertal
Falko Juessen, University of Wuppertal

Abstract

Estimates of Frisch labor-supply elasticities are larger for women than for men. We show
that standard labor-supply regressions tend to overestimate this gender difference. In
couples with joint borrowing constraints, wage-rate fluctuations of the secondary earner
are less important for the couples’ willingness to borrow. This results in smaller estimation
biases for secondary earners which are mostly women, empirically. Quantitatively, our
results suggest that the gender difference in true Frisch elasticities is about a fifth smaller

than reported previously.
JEL classification: E24, J16, J22

Keywords: Frisch labor supply elasticity; Incomplete markets; Two-person house-
holds



1 Introduction

Estimates for the Frisch labor supply elasticity are substantially higher for women than for
men, see, e.g., Blundell and MaCurdy (1999) and Keane (2011). This gender difference
suggests that women react more strongly to transitory changes in the real wage rate, which
is important for understanding individual labor supply reactions to, e.g., transitory tax or
productivity shocks.

In this paper, we show that the difference in the true Frisch elasticities of women and men
is in fact smaller than documented by previous studies. Standard approaches over-estimate
the gender difference in labor-supply elasticities because they ignore the differential effect of
borrowing constraints on primary and secondary earners in couples households, respectively.

The typical estimation approach to recover labor supply elasticities is regressing relative
changes in hours worked on relative changes in the real wage rate, see, e.g., Blundell and
MaCurdy (1999). In such regressions, relative wage changes need to be instrumented, where
the typical instrument is a measure of the expected wage change. Domeij and Flodén (2006)
have shown that this standard approach is problematic when idiosyncratic risk and borrowing
constraints play an important role.! Agents with little wealth tend to work more to build
some buffer against negative shocks. The true relation between changes in labor supply and
changes in the wage rate includes the willingness to borrow as measured by the Kuhn-Tucker
multiplier on the borrowing constraint. The econometric problem is that the willingness to
borrow is correlated with the expected change in the wage rate, which is the instrument in
the standard labor-supply regression. If an agent expects an increase in the wage rate, she
would like to borrow against this future income and, if she cannot borrow, this drives up the
shadow price of the borrowing constraint. This leads to an omitted variable bias since the
multipliers are not observable and are thus part of the error term in the regression. Domeij
and Flodén (2006) have shown that estimates of Frisch elasticities are biased downwards
when these effects due to borrowing constraints are ignored.

Our contribution is to reconsider this estimation bias in a setting where the household
consists of two decision makers, e.g. husband and wife. A two-earner setup allows us to
investigate the supposed gender difference in the estimates for the Frisch labor supply elas-
ticity.2 We show that the gender difference tends to be over-estimated because the general

estimation bias due to borrowing constraints discussed above is of differential importance for

!Borrowing constraints are a substantial restriction to many households in the US. Diaz-Gimenez, Glover,
and Rios-Rull 2011 have shown that about 40% of households in the US have virtually no net wealth in 2007.

2Recently, the literature has recognized the importance of the family for labor supply behavior in general
and in the presence of borrowing constraints (e.g., Ortigueira and Siassi 2013).



men and women, respectively, from a quantitative point of view.

Empirically, men often tend to be primary earners in couple households, while women
often tend to be the secondary earners. When the status of being primary or secondary
earner is not distributed evenly among genders, also the labor-supply consequences of joint
borrowing constraints differs between genders. The household’s willingness to borrow is more
strongly correlated with expected relative wage changes of the spouse with the higher labor
earnings, i.e. with the expected relative wage change of the primary earner. One reason for
this is that a given relative expected wage change for the primary earner translates into a
stronger change in the couple’s future income and, hence, almost mechanically, affects the
couple’s willingness to borrow more strongly than the same relative wage change for the
spouse with the lower labor earnings (the secondary earner). Further, if the borrowing-
constrained couple uses spousal labor supply to counteract negative wage shocks, it is easier
to stabilize household income and consumption in reaction to wage shocks for the secondary
earner using the primary earner’s labor supply than vice versa. Consequently, the household’s
consumption and its willingness to borrow reacts more strongly to wage shocks for the primary
earner.

There are two consequences to this. First, the downward bias of estimated Frisch labor
supply elasticities due to borrowing constraints is less pronounced for the secondary than
for the primary earner. Second, since the wife is the secondary earner in many married
couples, it results that the estimated Frisch labor supply elasticity of women is less biased
downwards than the estimated labor supply elasticity of men. Taken together, these findings
imply that the gender difference in the true Frisch elasticities is smaller than suggested by
standard labor-supply regressions that ignore borrowing constraints. In other words, part of
the previous view that women tend to have higher labor-supply elasticities than men is due to
the fact that the standard estimation approach yields estimation results that are less biased
downwards for women than for men, simply because women tend to be secondary earners in
many couple households.

Empirically, this form of household relation is the most common one in the US. In 2012,
60% of households in the US were family households (US Census Bureau). The share of
married couples in the US where the wife has lower labor earnings than the husband’s was
76.5%. In married couples where both spouses work, this number was still 71% (2014 BLS
databook "Women in the Labor Force’). In addition, the legal situation and banks’ practices

gives rise to joint borrowing constraints for married couples.?

3The legal situation in the US does distinguish between individual and joint debt in marriages. However,
for debt that is taken on within marriage, joint responsibility is obligatory in any case in some federal states



To provide gender-specific estimates of labor supply elasticities, we develop a partial-
equilibrium incomplete markets model (see, e.g. Deaton 1991) with endogenous labor supply
and two decision makers. Both spouses, husband and wife, are subject to a joint borrowing
constraint. Individual household members face idiosyncratic wage shocks and can insure
against these shocks by precautionary savings in a non-state contingent asset and spousal
labor supply.

We first show in a simplified version of our model that the estimation bias due to bor-
rowing constraints is less pronounced for the secondary than for the primary earner. We
then solve the full model using numerical techniques. The model is used to simulate a syn-
thetic household panel data set featuring labor supply decisions of both partners. The model
is set up in a way such that the true Frisch labor supply elasticities of women and men
are known. We then estimate standard labor supply regressions on the simulated data to
estimate gender-specific Frisch elasticities.

We find that the estimated Frisch elasticities are generally biased downwards, reflecting
the general estimation bias due to borrowing constraints highlighted by Domeij and Flodén
(2006). Our contribution is to show that this estimation bias is smaller in samples of women
reflecting the lower correlation of their expected wage rate changes with the bindingness of
the couple’s borrowing constraint. Quantitatively, we find that men’s Frisch elasticity is
estimated to be about 58% of its true value which is similar to the results of Domeij and
Flodén (2006). Further, our results indicate that the estimate of the Frisch elasticity for
women is about 35% below its true value. Given the stylized observation from previous
contributions that estimates for the female Frisch elasticity tend to be twice as high as those
for the male elasticity, we conclude that the true female Frisch elasticity is only about 80%
larger than the true male Frisch elasticity.

These results have important implications. First, they affect the calibration of incomplete
market models with families (e.g., Ortigueira and Siassi 2013). In such studies, gender-
specific preference parameters should not be set as differently as it would seem appropriate
neglecting our results. Second, if women’s labor supply to the market is not as much more
elastic than men’s as previous studies suggested, a higher proportion of the gender wage gap

can be explained through monopsonistic discrimination.* Further, our results imply that

and in most cases (including housing and education debt) in other states. Common financial activities of
couples such as joint accounts, consolidating different debts, and refinancing, imply taking responsibility also
for one’s spouse’s pre-marriage debt. Most important for our argumentation is the mutual dependency of
spouses’ credit ratings. Although such ratings are individual, the spouse’s credit history is always inspected
along one’s own if one applies for credit in the US. Consequently, a poor credit worthiness of one’s spouse
does impact on one’s own borrowing possibilities.

4Employers use market power to press down wages and do more so for women over whom they have more



labor supply reactions differ by gender, wealth, and their interaction. Shocks and policies
which change net real wage rates have relatively similar effects on men and women in rich
households but effects are more different for men and women in wealth-poor households. In
other words, in wealth-poor households, reactions to wage rate fluctuations are not solely
governed by Frisch elasticities. Finally, our study points towards policy interdependencies.
Policies that affect the importance of borrowing constraints, e.g. saving subsidies or public
guarantees, affect the distribution of labor supply reactions to policies that affect net wage
rates, such as temporary tax cuts.

The remainder of this paper is organized as follows. In Section 2, we develop a quantitative
incomplete markets model with two earners to study the intertemporal behavior of a two-
earner household. In Section 3, we perform a Monte-Carlo study where we estimate standard

labor-supply regressions on synthetic data simulated using our model. Section 4 concludes.

2 The Model
2.1 Model set-up

The economy is populated by heterogeneous households consisting of two spouses, a female (f)
and a male (m) agent each. Households differ by asset holdings and spouses’ wage rates such
that there is heterogeneity within as well as between households. Members of a household are
subject to joint budget and borrowing constraints and take decisions collectively, in the sense
of Chiappori (1988, 1992). Since intra-household decision making is collective the resulting
allocations are Pareto optimal. Households are borrowing constrained and use precautionary
savings and spousal labor supply to insure against bad wage rate realizations, similarly to
the model of Ortigueira and Siassi (2013).

The total population is of measure two, with half of the measure being female and the
other half male, such that there is a continuum of households of measure one. An agent has

preferences over consumption ¢ and hours worked n,

Ugj = g (Cgjs Ngj)

where the index gj collects the individual’s gender ¢ = m, f and the household j in which

the individual lives. The utility function is increasing and concave in c,; and decreasing and

market power (see, e.g., Hirsch 2009, Ransom and Oaxaca 2010). The appropriate measure of employers’
market power is the inverse elasticity of labor supply to the individual firm. This elasticity is a combination
of the elasticity of labor supply to the individual firm at the extensive margin (which is found to be higher
for women) and the Frisch elasticity of labor supply to the market at the intensive margin. Our result that
the true Frisch elasticites are not that much higher for women than for men implies that employers’ market
power over women is in fact larger relative to that they have over men than previously thought.



concave in ngj. We assume that market consumption is a household public good, i.e. there
is no rivalry between spouses, ¢,,; = ¢f; = ¢;, and that leisure is the only private good.?
Since collective intra-household decision making leads to Pareto optimal allocations, the
decision process can be represented by the decisions of a household planner who maximizes
a household target function v; which is a weighted sum of members’ utilities with weights y;

and 1 — p; for the husband and the wife, respectively,

0 (€, Mumgs npg) = g - Um (5, my) + (1= p5) - ugj (cj,mp5) . (1)

We assume full commitment between the two spouses. This means that, at any time, decisions
reflect spouses’ initial bargaining positions, i.e. the Pareto weights p are constant. Agents
discount future utility with the discount factor 5 € (0,1) and so does the household planner
future values of v;.

Individuals’ wage rates w; are stochastic. The particular wage process is

Inwg; =1, + 245, (2)
/ /
Z9j = Pg " Zgj T Egjs

where 1, is a gender-specific fixed effect giving rise to a gender wage gap. zg; is the stochastic
wage component which follows a gender-specific AR(1) process with innovations e4; and
autocorrelation p,. Innovations ¢ have mean zero but can be correlated between spouses.
The vector of both spouses’ innovations is i.i.d. across time.

Asset markets are incomplete. Agents have access to a non-state-contingent risk-free
asset a. This asset can be purchased at price 1/ (1 + r) per asset and pay out one unit of
the consumption good per asset in the next period. Thus, r denotes the constant risk-free
interest rate, which is exogenous in our model.® Households are borrowing constrained, i.e.,

assets can not fall below a minimum level denoted by amin:

a;- > Qmin- (3)

5Together with additively separable preferences, the public good assumption implies that a constant
marginal valuation of wealth by the household is equivalent to constant marginal utility of consumption
for the individuals. The same could be achieved with purely private goods or any collection of private and
public goods, where private goods are distributed among household members in a way that equalizes weighted
marginal utilities, if individuals have the same risk aversion with respect to consumption.

5We consider a partial equilibrium set-up because we neither analyze policy nor parameter changes. As
Domeij and Flodén (2006), we assume that (1 +7) < 1, which implies an equilibrium with constant aggre-
gates.



Household j’s budget constraint is given by

!
J
Cj + —1 T S WimjNimj + wfjnfj + a, (4)

where a’ are next period asset holdings to be determined and purchased at price 1/ (1 + )

this period. Throughout, a prime denotes next period values.

Recursive Formulation. We consider the problem of a household j taking as given the
Pareto weights ;. The household’s problem can be solved with techniques of dynamic
programming. The state space of the recursive maximization problem is Q = [amin, Gmax] X S
where [@min, @max] denotes the interval of possible asset choices, and S = Sy, x Sy denotes
the state space of the wage pair w = (wyy,, wf).7

The household problem in recursive formulation is given by:

Viajwj) = max -ty (¢jynmy) + (1= py) -up (cjnpg) + BE [V (af,w)) lwi], (5)

’
A;5C5,Mmg T f 5

subject to the borrowing constraint (3) and the budget constraint (4), for exogenous wage
rates w; and a given initial value of assets a;o. The solution to the maximization problem

are the policy functions
zj =z (aj,w;), (6)

with x € X = {c,nm,nf,hm,hf,a;}.

Equilibrium conditions. The first order conditions of the recursive problem are

v (¢jylmg, lys) OV (aj,wy)

86]' N aaj - >\j (7)
Aj—(1+7r)g;=(1+7)BE [)\;-]wj] (8)
Winj = _Mj%janmj (9)

¢j (CL; - amin) =0,

together with the budget constraint (4), given the exogenous wage rates w,,; and wy; and

the initial asset stock ajg. A; is the Lagrange multiplier on the budget constraint (4). oy

"The upper bound amax guarantees a bounded state space which is needed in order to describe the economy
by a probability measure. It is set high enough to never be reached.



is the Kuhn-Tucker multiplier on the borrowing constraint (3). Condition (8) is the Euler
equation of the household. Conditions (9) and (10) are conditions of optimal labor supply
of the spouses which also reflect that an individual’s labor supply depends negatively on
his or her Pareto weight within the household. Conditions (11)-(13) are the Kuhn-Tucker
conditions associated with the borrowing constraint (3).

From (9) and (10), it can be seen that the Frisch labor supply elasticity follows from
the curvature of disutility of labor, independent of whether the household is borrowing con-
strained or not. Thus, the true Frisch labor supply elasticity does not depend on whether
the household is borrowing constrained or not.

In the following, we focus on the behavior of a particular household and omit the household
index j to save on notation. Empirical studies estimate the relation between changes in the
wage rate and changes in labor supply to infer the Frisch elasticity. We use the first-order
conditions above to determine the relation between these variables in our model. If we take

logs of (10) and take first differences, we obtain
Alnw) = Aln (—duy (¢,ny) /On;) — Aln A (14)

The Euler equation (8) implies

¢

AlnA’z—lnﬂ—ln(1+r)+X+§’, (15)

where ¢ = In ) — EIn )\ denotes an expectation error. Inserting (15) in (14) yields

Aln (—9uy (c/,n;) /8n;) = Alnw, + % —InB—In(1+7)+¢. (16)
The left-hand side of (16) is increasing in hours worked n’ due to the increasing marginal
disutility of labor. Hence, condition (16) states that the change in an individual’s labor
supply is positively related to the change in his or her wage rate but is also affected by the
multiplier ratio % The latter relation leads to a bias in empirical estimations, since the

multiplier ratio is unobservable.® To illustrate this bias, we consider the utility function

. (7’L )1+1/?79
UQ (C, ’I’Lg) = ’LLg (C) — Oéglﬁ—ﬁ’
g
for which (16) takes the form
/ ¢
Alnn, :ng-Alnw;—i—ng-X —179-lnﬁ—ng-ln(l—i—r)—i—ng-f/. (17)

8The remaning terms on the right-hand side of (16) can be captured by fixed effects and residuals.



Since Aln w} is correlated with the Euler residual ¢, this regressor needs to be instrumented.
A valid instrument is its expectation, FA In w}. In presence of borrowing constraints a further
complication arises since ¢, /A; is an unobservable variable which is correlated with FAIn w}.
We consider this correlation analytically in a simplified version of our model in Section 2.2.
Due to its correlation with EAIn w}, omitting ¢, /A; causes a bias in the estimation. To
investigate this estimation bias quantitatively, we solve the model and generate data where

we know the true Frisch labor supply elasticity (see Section 2.3).

2.2 Analytical results

To investigate the correlation of ¢/ and EAlIn w; analytically, we use a simplified version
of our model. Here, we assume that no gender differences exist except for a gender wage gap

in mean wage rates, captured by

In all other aspects, gender does not matter in this simplified model. In particular, the

standard deviations of the wage innovations are identical:
std (zm) = std (z5) . (19)

We further assume p,,, = p; = 0 for simplicity. For this setup, we can show analytically that
the correlation between ¢/A and FAlIn w} is smaller than the correlation between ¢/\ and
EAlnw,,.

We define the variable ¢, which depends on w,, and wy, as:

¢ (wm7 wf)

N wp) (20)

C (w?ﬂn wf) =
Thus, ¢ is the ratio of the multipliers on the borrowing constraint and on the budget con-
straint, respectively. The following lemma follows from this definition of ¢ (w,wy).

Lemma 1 ( (wy,,wy) is correlated with other variables in the model, whereas the strength
of the correlation depends on whether the borrowing constraint is binding (¢ > 0) or not
(p=0&(=0),¢>0. Further, ( (wm,wy) is weakly increasing in A (W, wy),

OC (Wi, wy) JOX (Wi, wy) > 0.

Proof. See appendix. =
The assumption of one-off shocks (p, = 0) implies

g

Inwg =, + 2.



Lemma 2 ( and z, are weakly negative correlated:
corr (C,z4) < 0. (21)
Proof. See appendix. =

The expected relative wage change for an individual of gender g in the next period is:
EAlw, = Elnw), — ¢, — 2y = —z,. (22)
Using the definition of the correlation, we can derive the following relation from (22):
corr (¢, EAn wlg) = —corr ((,z4) > 0,

where the latter inequality uses (21).
Using these results, one can show that the expected relative wage of women is less im-

portant for the household’s wealth than the males’ one:

Proposition 3 The following inequality holds:

corr (C, EAln w;n) > corr (C,EA In w}) > 0.

Proof. See appendix. =

This relation shows that the estimation bias in the estimated Frisch elasticity is less
pronounced for women. Note that in this simplified model, the only gender difference was
the existence of a gender wage gap. In a more general model, the difference in the quantitative
importance of the estimation bias generalizes to secondary and primary earners, respectively,
whereas the bias is expected to be less important for secondary earners. The data shows

that, in many couple households, these are predominantly women.

2.3 Numerical solution and simulation

In this section, we solve and simulate the model presented in Section 2.1. We discuss the
model’s implications by presenting policy functions for the key variables. Thereafter, we use
the model to simulate synthetic household panel data and estimate gender-specific Frisch
elasiticities using this data.

The model is solved using Value Function Iteration. To increase the precision of the
numerical solution, we allow for off-grid hours and asset choices using spline interpolation.
The bivariate wage process (2) is discretized using Tauchen (1986)’s algorithm (13 states per
gender).

10



Table 1: Calibration.

Description Parameter Value
Discount factor 15} 0.95
Relative risk aversion husband Om 1.5
Relative risk aversion wife o 1.5
Frisch labor supply elasticity husband N, 0.5
Frisch labor supply elasticity wife ¢ 0.5
Labor disutility weight husband Qm, 25
Labor disutility weight wife af 25
Pareto weight husband I 0.5
Risk-free interest rate r 0.02
Fixed effect husband high P 0
Fixed effect husband low Pl 0
Fixed effect wife high I -0.3
Fixed effect wife low Pk -0.3
Autocorrelation wage process husband Pm 0.9
Autocorrelation wage process wife Py 0.9
Standard deviation wage innovations husband o, 0.21
Standard deviation wage innovations wife Oef 0.21
Covariance wage innovations 0
Borrowing limit Qmin 0

Parameterization. The utility function is additive-separable,

o1 ()

=0, “1+1/p,’

(23)

Ug (C7 ng) =

so that the true Frisch elasticities by gender are given by 7, = { 7,,,7,}. In our baseline
evaluations, we will assume the Frisch elasticity to be identical between genders, n,,, = ny =7,
so that any deviations in the estimated Frisch elasticities from this parameter value reflect
estimation biases.

Table 1 summarizes our baseline calibration. The gender wage gap is set to 0.74 (see
Ortigueira and Siassi 2013). Following Domeij and Flodén (2006), we set the interest rate
so that the bottom 40% of the wealth distribution own 1.4% of total wealth. Preference
parameters are set so that the ratio of mean hours of market work of women and men is

about 0.88.2 The parameters of the wage process are taken from Domeij and Flodén (2006).

In 2014, women’s average weekly hours worked amount to 36.0 and men work 40.9 hours on average, see
BLS factbook "Women in the Labor Force’.
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Figure 1: Labor supply curves of wifes, given the wage rate of the husband.
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Notes: In the left panel, the wage rate of the husband is hold constant at its lowest possible realization. In
the right panel, it is hold constant at the highest possible realization.

Policy functions. Figure 1 shows the labor supply curves of wives given the wage rate of
the husband. The dashed line refers to a situation where the level of household wealth is high,
whereas the solid line shows the decision rules when the household is borrowing-constrained
(i.e. has no assets). The left panel corresponds to the case where the wife tends to be the
primary earner in the household, whereas the right panel shows situations where the wife is
the secondary earner.

Comparing the solid and dashed lines, respectively, one can see that assets exert a standard
negative wealth effect on labor supply. The same is true is for the partner’s wage rate. The
labor supply curves are globally upward-sloping if wives are secondary earners (independent
of whether the household is wealth-rich or wealth-poor), see the right panel in Figure 1.
However, if wives tend to be primary earners (which is the case when their husbands’ wages
are very low), the household’s asset holdings become relevant for the shape of the labor
supply curves. The labor supply curve remains globally upward-sloping if the household is
wealth-rich. By contrast, the labor supply curve has a downward-sloping range at small wage
rates when the household is wealth-poor, see the solid line in the left panel in Figure 1. Thus,
when wages are sufficiently low, a further wage decrease triggers an increase in labor supply
(instead of a decrease), giving rise to a non-standard shape of the labor supply function.
This shape of the labor supply curve is the result of the borrowing constraint. Consider a
situation where a household is borrowing constrained and faces a negative wage rate shock.

Note that it does not matter whether the negative wage shock hits the husband or the wife.

12



In both cases, the only possibility to stabilize household income and with it consumption is
to increase labor supply. Of course, it is more efficient to increase the primary earner’s labor
supply than to increase hours worked of the secondary earner. Thus, a negative wage rate
shock for the primary earner can lead to an increase of this spouses’ labor supply.

Figure 2 shows the labor supply curves of the husband given the wage rate of the wife
(upper panels) and the cross-wage labor supply functions of the wife, also taking the wife’s
own wage as given. Similar to the cases discussed before, the labor supply curves of husbands
are globally upward sloping when wives are primary earners in the household. But, also for
husbands, there is a downward-sloping range in the labor supply functions when husbands
are primary earners in the household (i.e. when their wages are relatively high).

From the cross-wage labor supply relations (bottom panels in Figure 2), one can see that
it is the primary earner’s wage rate that impacts strongly on labor supply in wealth-poor
households. Working time of the wife reacts strongly to low wage rates of the husband in
wealth-poor households when the husband is the primary earner but the reaction is substan-
tially flatter when the husband is the secondary earner.

In summary, at the borrowing constraint, stabilization of consumption is only possible
through increasing labor supply. The labor supply functions shown in Figures 1 and 2 indicate
that the household uses this insurance mechanism differently in reaction to the two spouses’
wage shocks. In particular, the household can relatively easily smooth out wage rate shocks
for the secondary earner, even when the household is at the borrowing constraint.

To inspect this point more thoroughly, we now consider the policy function for consump-
tion. Figure 3 shows household consumption for different combinations of assets and wage
rates. The left panel refers to the case where the wife has the lowest possible wage realization,
i.e. the husband is the primary earner. A variation in the primary earner’s wage rate affects
consumption relatively little when the hoousehold is a wealth-rich (dashed line). The reason
is that wealth-rich households can smooth consumption through dis-saving. By contrast, if
a wealth-poor household (solid line) faces low wage rate realizations for the primary earner,
consumption falls more strongly - the consumption policy function kinks downward. Al-
though the household tries to smooth consumption by increasing labor supply (see the solid
lines in the left panels of Figure 2), it cannot avoid a substantial drop in consumption. Hence,
in this scenario, the household is substantially constrained by the borrowing constraint. The
household has a strong wish to borrow and smooth consumption but, since it cannot, this
drives up the shadow price on the budget constraint, ¢.

Interestingly, these effects are less pronounced in response to negative wage rate realiza-
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Figure 2: Labor supply of husbands and wives, given the wage rate of the wife.
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Figure 3: Consumption of the household for varying wage rates of primary and secondary earner.
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tions of the primary earner. The right panel of Figure 3 refers to the case where the husband
has the highest possible wage rate realization, i.e. the wife is the secondary earner. In this
case, a variation in the secondary earner’s wage rate has only moderate impacts on consump-
tion. This is also the case in wealth-poor households (dashed line in right panel of figure 3).
These households smooth out the consumption effects of wage rate changes for the secondary
earner by increasing labor supply.

To summarize the insights from Figure 3, consumption is most strongly correlated with
the primary earner’s wage rate realizations in wealth-poor households. Since it is the marginal
utility of consumption that determines the household’s willingness to borrow, see equation
(8), the strongest correlation between the shadow price on the borrowing constraint and wage
rate realizations occurs for primary earners in wealth-poor households. This has important
consequences for standard labor-supply regressions that use a measure of the expected wage
change as instrument: Below-average realizations of the wage rate imply positive expected
wage growth such that the consumption policy functions in Figure 3 indicate that the corre-
lation between expected wage growth and the multiplier on the borrowing constraint is most
pronounced for primary earners in wealth-poor households. Thus, the (downward) estimation

bias for Frisch elasticities is expected to be more substantial for primary than for secondary

earners, respectively.
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3 Monte-Carlo study

3.1 Estimation procedure

The Frisch labor supply elasticity can be estimated using (17). However, there are two reasons
why (17) cannot be estimated with simple OLS. First, 5/ and Aln w; are correlated. This
issue can be resolved by an instrumental variable estimator. In the estimations based on
synthetic data, we can use the expected relative wage change FAln w; to instrument for

Aln w’g. The expected relative wage change is
EAlnw, = Ez; — z; = (pyg—1) - 2. (24)

The relative wage change is

!

Alnw, =z, —zg = (p, — 1) - zg + ¢, (25)

The covariance between EA In w’g and Aln w’g is

cov ((pg —1) -2z, (py—1) - 29 + E;) = (py — 1)2 -var (zg) + (py — 1) - cov (zg,s;) £ 0,

which shows that the instrument is informative. The instrument is valid, since the covariance
between EAln wlg and &' is zero, cov (EA In w;, {’) = 0.

The second issue is the unobservability of ¢/\. In practise, one therefore estimates'’
Angjip1 = const. + Ny Alnwgji+1 + Ujis1, (26)

where Alnwgji41 is instrumented by FyAlnwgji+1 and wji41 is the combined error term. If
there was no correlation between qﬁjt/)\jt and FEiAlnwgjiiq, the 2SLS estimator of 7, ’ﬁg,
would be a consistent estimator for the Frisch labor supply elasticity. Similar as Domeij
and Flodén (2006), we quantify the bias due to the neglect of borrowing constraints by
estimating the regression equation on different subsamples of the simulated household data.
In a subsample of close-to borrowing constrained households, corr (¢, EAInw],) is relatively
large, which should lead to a substantial (downward) estimation bias of the Frisch elasticity.
By constrast, in a subsample of households that are relatively wealth-rich, this correlation
should be smaller, making the potential estimation bias less important quantitatively, so that
we should find estimates of the Frisch elasticity that are closer to the true value 7. To start
off, we estimate the regression from simulated data set where the true Frisch elasticity does

not differ by gender, n,, = ny = 1. Thus, any differences in the estimated labor-supply

10Here, we return to using household indices and introduce time indices in order to clarify the panel dimen-
sion of the estimation.
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Table 2: Estimation results.

(1) (2) (3) (4)

True Estimates 7,
Frisch Full
LSE Sample a < 0.0la a >a
Men 0.5000 0.2920 0.1283 0.4885
(0.0003) (0.0012) (0.0004)
Women 0.5000 0.3254 0.1895 0.4865
(0.0004) (0.0016) (0.0005)

Notes: Numbers in columns (2)-(4) are point estimates for coefficient 7, in a two-stage regression of equation
(26). Numbers in parantheses are standard errors. @ denotes mean asset holdings in the economy.

elasticities that we find with respect to gender must be due to the mechanism highlighted in
this paper.

In the first estimation, we use the full sample of simulated households. In the second esti-
mation, we use a subsample of households that have asset holdings lower than one percent of
mean assets holdings in the economy. Thus, this is a sample of close-to borrowing constrained
households. In the third estimation, we use a subsample including households that have asset
holdings higher than the mean asset holdings in the economy. Thus, these households should
not be borrowing constrained even for substantial wage shocks. As a consequence, we should

obtain almost unbiased estimates 7), in this sample.

3.2 Estimation Results

Table 2 presents the estimation results for the coefficient on Alnwgj;4+1 in our three esti-
mations of (26). The true Frisch elasticity for men and women is given by the preference
parameter 7, = ny = 0.5.

The estimates 7),,, and 7; are clearly downward biased in the full sample, see column (2)
This reflects the correlation of the expected wage change with the shadow prices as argued
before. From column (3) it can be seen that the downward bias is most pronounced in the
subsample of close-to borrowing constrained households. In column (3), the estimated Frisch
labor supply elasticity of men is about 26% of the true Frisch labor supply elasticity. Further,
the estimated Frisch labor supply elasticity of women in wealth-poor households is around
38% of the true Frisch labor supply elasticity. Recall that besides the gender wage gap, there
is no further gender heterogeneity in the model parameters. The documented difference in
estimation biases by gender reflects the differential importances of gender-specific wage-rate

fluctuations for a couple’s willingness to borrow. As discussed above, the shadow price on
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the borrowing constraint is less correlated with the secondary earner’s expected wage rate
change. This results in a smaller estimation bias for secondary earners which are mostly
women in the simulated data due to the gender gap in mean wage rates.

The estimation results in the subsample with non-borrowing constrained households, see
column (4), are close to the true Frisch labor supply elasticity 0.5. In this subsample, borrow-
ing constraints are not binding such that the shadow price ¢; is zero and hence uncorrelated
with expected wage changes. As a consequence, the estimation bias vanishes and there are
no spurious gender-differences in the estimates anymore.

For the full sample, we estimate a Frisch elasticity that lies inbetween the estimates
for the two extreme subsamples of borrowing and non-borrowing constrained households,
respectively. In column (2), the estimated Frisch labor supply elasticity of men is around
58% of the true Frisch labor supply elasticity, 7, = 0.58 - 1,,. The estimated elasticity
for women is about 65% of the true one, Ny = 0.65-7n,;. Thus, the downward biases in
estimated labor supply elasticities are less pronounced for women than for men. This result
is a consequence of the lower correlation of women’s expected wage changes with households’
willingness to borrow in borrowing constrained households, see above.

Taken together, our results imply

"_f:%.?_fmogo-?—f, (27)
Ny 058 7, N
i.e. that the gender ratio in the true Frisch elasticities is only about 90% of the gender ratio
in the estimates.

In the literature, the estimated Frisch labor supply elasticities of women are about 100%
larger than the estimates for men, 7);/7),, ~ 2 (Keane 2011). Using (27), this suggests that
the ratio of true Frisch labor supply elasticities of women and men is around 1.79. Put
differently, our results suggest that women'’s true Frisch elasticities are only about 80% larger
than men’s. Thus, about a fifth of the gender differences in Frisch labor-supply estimates is
the result of the estimation bias documented in this paper.

Figure 4 illustrates the quantitative importance of the estimation bias in the female Frisch
elasticity. We selected subsamples of households within different asset ranges (between the
borrowing constraint ami, = 0 and mean asset holdings @). It can be seen that the bias
in estimated Frisch elasticities of women decreases as the asset holdings of the household
increase, independent of whether the wife is the primary or secondary earner. In line with the

main point of our paper, it can be seen that the estimation bias is in general less pronounced

when the wife is the secondary earner (the solid line lies above the dashed line).
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Figure 4: Estimation bias as a function of asset holdings.
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4 Conclusion

Estimates of Frisch labor-supply elasticities are typically larger for women than for men. We
have shown that standard labor-supply regressions overestimate this gender difference. In
couples with joint borrowing constraints, secondary earners’ wage-rate fluctuations are less
important for the couples’ willingness to borrow which results in smaller estimation biases
for secondary earners. In many households, the secondary earner is the wife. Since the
estimated Frisch elasticity for secondary earners (mostly wifes) is closer to the true value
than the estimate for primary earners (mostly men), a spurious gender difference arises.
Quantitatively, our results suggest that gender differences in true Frisch elasticities are about

a fifth smaller than suggested by standard labor-supply regressions.
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A Appendix A
A.1 Proof of Lemma 1

The correlation of ¢ (wy,,ws) with other variables in the model follows from equation (15).

¢ (wm,wy) is greater or equal to zero depending on whether the borrowing constraint is
binding (¢ > 0) or not (¢ =0< ¢ =0), ¢ > 0. If the borrowing constrained is binding, the
multiplier ¢ is equal to zero. Thus, ( is also equal to zero. If the borrowing constrained is not
binding, ¢ is positive and therefore  is also positive (the multiplier on the budget constraint,
A, is always positive due to the assumptions on the utility function).

In the case of i.i.d. one-off wage shocks, expected wage rates in the next period are
the mean wage rates. If the borrowing constraint is binding, asset holdings of the next

11 Hence, the expected multiplier on the budget constraint EX is always

period are zero.
the same if the borrowing constraint is binding. At the borrowing constraint it holds that
EXN =\ (0, (eXp (1,,) ,exp (Q/Jf))) = \*, where the latter is a constant. From the Euler
equation (8) it follows that
A
= — BE|N|w].
¢ 1+r b [ |w]

Thus, the multiplier on the borrowing constraint satisfies

A .
¢=max{0,1—+r—5')\}

"Strictly speaking, the asset holdings would be at their minimum level. We assume amin = 0.
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and hence
¢ =¢/r = max {0,—— — 5.2
= = max ¢ 0, 7 g 3
¢ is therefore weakly increasing in A, 9¢/9A > 0.

A.2 Proof of Lemma 2

A is the multiplier on the budget constraint and therefore decreasing in wage rates wy. Thus,
¢ is also (weakly) decreasing in wy (since ¢ is weakly increasing in A) and therefore according

to (2) (weakly) decreasing in z,. In consequence, ¢ and z, are (weakly) negative correlated:
corr ((,z4) < 0.

A.3 Proof of Proposition 3

To show that the correlation between ¢/A and EFAln w} is smaller than the correlation
between ¢/ and FAInw!,, it is sufficient to show that the covariance of ¢ and z,, is smaller

than the covariance of ¢ and z; since

cov (C, 2m) < cov (C,2f) &
corr (¢, zm) <corr (¢, z5) <

corr ((, EAln w,/ﬂ) > corr (C, EAln w}) > 0,

where the first equivalence uses (19) and the second uses (22).

We can show that the covariance of ¢ and z,, is smaller than the covariance of ¢ and z;

by proving:
cov (¢, wi,) — cov ((,wy) < 0. (28)
(28) can be rewritten as
E(C-wm) = E(C-wyp) + E(C) - [E (wy) = E(wm)] <0. (29)
(29) is true if
E(C-wm) = E(C-wy) = E(C: (wn —wy)) < E(C) - [E (wm) — E (wy)]. (30)

Using the Cauchy-Schwartz inequality, it can be shown that:

E(C- (W —wy)) < /E(¢?) - \/E ((wm—wf)z). (31)
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Applying Jensen’s inequality to (31) yields!'?

VE (&) - \/E <(wm - wf)2) < E(C) E (wnm —wy).

Thus, it holds that
E (¢ (wm —wy)) < E(C) - E (wp — wy).

This implies that (28) is true which means that the inequality
corr (C,EA In w;n) > corr (C, EAln w}) >0

holds.

2Here, we have used that the square root is convex, and ¢ j» wm and wy are integrable real-valued random
variables.
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