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Abstract

The added worker e¤ect refers to the notion that married women in-
crease their labor supply in response to an unemployment event by their
husband. In sharp contrast to previous literature which has focused on
developed economies, this paper provides reduced form evidence of a large
and signi�cant added worker e¤ect in the context of a developing country:
Mexico. In this paper I also develop and estimate a structural model of
household time allocation decisions that captures the key determinants of
household labor supply. The estimated model is then used to perform two
counterfactual policies; one policy o¤ers unemployment insurance (UI) at
varying replacement rates, and highlights the important crowd out e¤ects
of UI on the added worker e¤ect. The second policy studies the e¤ects
of shutting down access to low entry cost jobs for families with di¤erent
levels of savings, and highlights the heterogeneous value of this sector for
di¤erent families

1 Introduction

The main goal of this paper is to uncover the existence and magnitude of the
added worker e¤ect, the notion that married women increase their labor sup-
ply in response to an unemployment event by their husband, in the context of
a developing country. The added worker e¤ect (AWE) has been studied as a
potentially important component of the female labor supply as well as a self-
insurance mechanism available to households. In developing countries this is
especially important as female labor participation rates are low, access to credit
is limited and social safety nets are weak and virtually non-existent. Under-
standing the AWE is therefore of signi�cance to policy makers designing labor
market interventions such as unemployment insurance, as well as aiding policy
makers in developing countries aiming at increasing the labor force participation
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rates of women1 .
The main contribution of this paper is to provide evidence of a large and

signi�cant added worker e¤ect in a developing country. The paper presents
evidence and implications of this �nding in three parts. The �rst part of the
paper presents reduced form evidence on the nature of the added worker e¤ect.
The analysis is done on Mexican urban labor markets using the 1987 - 2004 waves
of the nationally representative survey of employment in urban labor markets
(ENEU for its spanish acronym). Mexico presents an ideal setting for the study
of the AWE because of the economic environment that surrounds household
labor supply decisions. As in most developing countries, access to credit is very
limited, so households are unable to smooth consumption by borrowing against
future income. Second, there is no unemployment insurance and social safety
nets are weak and virtually non-existent, thus, this eliminates concerns of crowd
out by social insurance programs. Third, the relatively high macroeconomic
volatility endemic to developing countries translates into an environment of
uncertainty in the outcomes of the labor market. Finally, Mexican households
seem to conform to the theoretical structure of primary earners and secondary
workers as over 60% of households have only one spouse (generally the men) in
the labor force, and the other spouse (generally the women) actively engaged in
household production services.
The paper presents linear probability estimates (OLS) that suggest that

wives are 11 percentage points more likely to enter the labor force as a result of
their husband losing their job; an entry rate that is 60% higher relative to wives
whose husband did not lose their jobs. Moreover, the evidence suggests that the
entry of wives is largely transitory, as over 75% of wives that entered the labor
force are observed to exit within a year. Exit of the labor force appears to be
voluntary, as less than 10% of wives that exited claimed to have lost their job
involuntarily, and the overwhelming majority of women respond that they are
not looking for employment in the following periods due to household chores.
Additionally, the paper presents some descriptive evidence on the characteristics
of employment for the "added worker wives"; the jobs they perform are heavily
tilted towards low skill jobs with low entry costs.
To address the potential endogeneity issues associated with the study of

unemployment, the paper provides estimates on the sample of families whose
primary earner lost their job due to plant or business shutdown or relocation.
This is a commonly used instrument in the literature as it provides an unbiased
sample of workers. Plant closings a¤ect all workers in the plant or business
independently of their observed and unobserved characteristics. Results suggest
that OLS estimates may be downward biased as the measured added worker
e¤ect is 20% higher for workers who lost their job due to plant or business
closing. This is in line with the argument in previous studies that suggest
that workers who are more likely to be unemployed due to some unobserved
characteristic (e.g. tastes for leisure) are married to women who share that

1For example, in 2007 the Mexican government introduced a child care program seeking
to increase the female labor force participation: Estancias Infantiles para Apoyar a Madres
Trabajadoras
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characteristic and thus are less likely to enter the labor force themselves.
The second part of the paper develops and estimates a structural model

that aims to capture the trade-o¤s faced by families. This approach will allow
me to quantify the value of insurance provided by spouses, as well as to eval-
uate the impact of di¤erent labor market interventions and policies that are
being debated in developing countries, such as unemployment insurance. The
general framework is one of full commitment with no divorce; a household is
composed of two members who make decisions regarding consumption, savings,
leisure, household production services, labor supply and sector of employment
that maximizes the total expected welfare of the household. The model has
the following main features. First, the model includes a household public good
that provides utility to household members but demands time for its produc-
tion, this feature captures the trade-o¤s families face between allocating time
to leisure, labor supply and household production services. Second, the frame-
work incorporates a process of human capital accumulation that captures the
incentives for specialization within the household. Third, the model incorpo-
rates savings decisions and a borrowing constraint that captures the importance
of self-insurance mechanisms in this environment. Fourth, to re�ect the uncer-
tainty that households face in the labor market, the model includes wage shocks
that describe the volatile wage processes observed in the data and an exogenous
job destruction shock. Finally, the model tries to depict the job choice patterns
observed in the data by o¤ering workers the choice between two sectors: struc-
tured and unstructured. The structured sector re�ects the traditional sector of
employment; workers who participate in this sector accumulate human capital
and their earnings are a function of their level of human capital. However, this
sector has an entry cost; workers must spend a period in full-time job search to
receive a wage o¤er in the subsequent period. Jobs in the unstructured sector
have no entry costs, do not accumulate human capital and have lower levels of
earnings that are independent of the level of human capital. The model is then
estimated by standard dynamic programming tools and indirect inference.
The third part of the paper uses the estimated model to perform counter

factual policy simulations aimed at quantifying the value of the self-insurance
mechanisms available to households. One policy simulation o¤ers unemploy-
ment insurance to households with varying replacement rates, that range from
5% to 60% of the husband�s expected earnings and measures the crowd out e¤ect
of UI on the added worker e¤ect. Analysis on the earning patterns within the
household suggests that wives are able to gain about 50% to 60% of the income
loss due to the unemployment event of the husband. The results of the policy
simulations suggest that unemployment insurance would have strong crowd out
e¤ects; an unemployment scheme that o¤ers households 45% of the husband�s
expected earnings would virtually wipe out the measured added worker e¤ect.
This result is in line with the argument in Cullen and Gruber (2000), who also
�nd very strong crowd out e¤ects for the U.S. where the average replacement
rate of UI is about 46%. The second counter factual simulation is related to
policies that are often debated in developing countries regarding the large in-
formal sector. The policy simulates the e¤ects of shutting down access to jobs
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that are informal, low skilled and have low entry costs (e.g. domestic employees,
street vending). Notice that this is only part of the informal sector; however,
the types of jobs considered are those where monitoring costs are low and im-
plementation of the policy is feasible and less expensive. The paper evaluates
the impact of this type of policy on di¤erent households according to their level
of wealth. The availability of jobs in the unstructured sector plays an important
and heterogeneous role for households; lower wealth families bene�t the most
from the presence of this type of jobs as they participate often and for longer
periods in the labor force. Middle-wealth households value this type of jobs as
they provide the opportunity to increase their labor supply transitorily without
high adjustment costs. Higher wealth households �nd little value in this sector
as they rely mostly on savings to smooth consumption when faced with adverse
income shocks.
The results presented in this paper are in sharp contrast to previous liter-

ature which has focused on developed countries. Empirical evidence regarding
the existence and magnitude of the AWE for developed countries has been con-
�icting and inconclusive. Most studies have found no signi�cant e¤ects (Pen-
cavel (1982), Maloney (1987, 1991), Spletzer (1997), Layard et al. (1980)), and
the studies which have uncovered some evidence (Mincer (1962), Heckman and
MaCurdy (1980), Lundberg(1985)) show very small e¤ects. Gruber and Cullen
(2000) make an important point that both the theoretical and empirical studies
have largely ignored the potentially important role of unemployment insurance.
Unemployment insurance lessens the loss of household income, and thus may be
crowding out the added worker e¤ect. Exploiting state level di¤erences in the
generosity of UI programs, they �nd evidence of a strong crowd out e¤ect of
UI, and their estimates suggests that in the absence of unemployment insurance
wives total work hours would increase by 30%.
The paper is organized in the following manner. Section 2 provides a de-

scription of the data and the methodology used in estimating the added worker
e¤ect. Section 3 presents the reduced form results on the measured added
worker e¤ect, the transitory nature of the entry of wives, and descriptive sta-
tistics on the characteristics of the jobs performed by the �AWE wives�. Section
4 presents the structural model of household labor supply decisions. Section 5
describes the computation of the model as well as the methodology used for es-
timation. Section 6 presents the functional form assumptions to operationalize
the model, and discusses the moments selected to identify the parameters of the
model. Results of the structural estimation jointly with the results of the policy
simulations are presented in section 7. Finally, section 8 concludes.

2 Data and Empirical Strategy

2.1 Data

The empirical analysis is done using the information available in the National
Urban Employment Survey (ENEU for it�s Spanish acronym) collected by the
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Mexican Statistical Institute (INEGI) for the sample years 1987 -2004. The
survey is designed as a �ve quarter rotating panels, such that we have �ve
observations on each household for a �fteen month period at 3 month intervals.
The survey provides information on demographics, labor market participation,
unemployment, job characteristics, earnings, hours of work, and time devoted
to household production for all household members who are 12 years and older.
For the younger members only their age and gender is recorded. Although the
panel is quite short time wise, it allows for the analysis of short-term responses
of family labor supply to labor market shocks. Furthermore, since households
are interviewed every three months, recall bias common in retrospective surveys
is expected to be minor.
The sample consists of households with the family head and spouse presently

living in the household, where both members are between 20 and 60 years of age.
I will further restrict the sample to those households that have observations in
all �ve periods. Additionally, as I am interested in measuring the AWE on the
extensive margin, the major part of the analysis will be carried out on households
where the wife is out of the labor force (OLF) and the husband is employed at
the time of the �rst interview. As is done in the previous literature I exclude
from the analysis households where the husband transitions voluntarily out of
employment (quits) and temporary workers. Although they don�t represent a
signi�cant proportion of the sample, the behavior of this type of families may
be very di¤erent. The ENEU actually started in 1987, however, starting in
the third quarter of 1994, the phrasing of some questions changed signi�cantly.
Additionally the geographical coverage of the survey expanded signi�cantly.
Thus, there is "seam" problem when trying to join the two data sets. Hence I
separate the two waves of the survey for independent estimation. Following the
criteria stated above I constructed panels starting from 1987:1 to 1994:2 and
1994:3 to 2003:4. Therefore we have 26 panels for the �rst years of the survey
which are pooled together for estimation adding up to 69,315 households and 38
panels for the second part of the survey which are pooled together for estimation
with 161,975 observations.
For the analysis we need to de�ne the three states of labor force status:

employed, unemployed and out of the labor force. De�nitions are standard;
employed individuals are those that were working during the last week or were
temporarily not working but held a job (e.g. vacations, sick leave). Unemployed
are those who searched for a job during the last four weeks, or if they were on
temporary lay-o¤ or those waiting to report to a job within thirty days or more.
Individuals who are not employed or unemployed are considered to be out of
the labor force.

2.2 Descriptive Statistics

Table 1 presents some descriptive statistics on the sample of married couples
with ages between 20 and 60. Women tend to be slightly younger than men, and
they are less educated on average. However, education levels are low for both
men and women; almost 35% of men have attained primary education or less,
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while 40% of women have attained primary education or less. Furthermore, less
than 25% of men and less than 13% of women have gone beyond high school
education.
The most salient feature of the descriptive statistics is the large di¤erence

that arises between the two measures of labor force participation for women
(rows 3 and 4 of Table 1). The traditional cross-section measure of labor force
participation suggests that about 36% of women were either employed or un-
employed. However, the panel nature of the data set allows us to ask what
percentage of women have participated in the labor force in the course of 15
months. By this measure, almost 53% of women have participated in the labor
force, a 17 percentage point di¤erence. These two statistics put together sug-
gest that women are entering and exiting the labor force frequently. Moreover,
when compared to men, it suggests that women have very di¤erent labor force
patterns than men. This evidence is consistent with the notion of households
having a �primary earner�, generally the men, who are actively and consistently
participating in the labor force; and a �secondary earner�, generally the wives,
who participate in the labor force occasionally and transitorily.
Delving deeper into the labor supply patterns of women, Figure 1 plots

the number of quarters that women participate in the labor force. The �gure
uncovers the heterogeneity in the labor force participation patterns of women.
Almost 50% of women are OLF for all �ve quarters, re�ecting the cross-section
measure of LFP. However, there is also a signi�cant proportion of women (20%)
who seem to be actively engaged in the workforce, participating all �ve quarters
and acting similarly to men. But the graph helps to illustrate the di¤erences
found between the static measures of LFP and the dynamic measures; about
30% of women appear to be participating in the labor force only transitorily,
entering and exiting within a 15 month period.
The descriptive statistics reveal interesting patterns in the labor force supply

of women. A large proportion of women appear to act as �secondary earners�
of the household, with lower participation rates than men, and entering into
the labor force occasionally and transitorily. This is an important aspect of the
female labor supply and one that motivates the analysis below. As �secondary
earners�, are women providing insurance within the household, supplying hours
of labor as a response to adverse shocks to household income? Speci�cally, I
will focus on measuring the response of wives that are out of the labor force to
unemployment events of the husband.

2.3 Empirical Strategy

The methodology used to estimate the added worker e¤ect (AWE) on the ex-
tensive margin follows the previous literature. First, the AWE will be de�ned as
the response of wives to an unemployment event su¤ered by the primary earner
of the household. However, as Maloney (1991) points out, there are several mar-
gins where we could expect there to be a response of the spouse. For example,
the labor supply of the husband may be constrained; husbands may have less
shifts than desired, or they may have lost a second job, or may not be able to
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get overtime.
The second important aspect to note is that the sample is conditioned on the

labor force status of both members of the household. In particular, at the time
of the �rst interview wives must be out of the labor force and the husband must
be employed. Notice however, that this is the starting point for over 60% of
the sample. Therefore, the analysis will compare the entry rates of wives whose
husband�s were unemployed at any point in the following four quarters versus
the entry rates of wives whose husbands were employed continuously over the
following year.
For the analysis, it is important to incorporate as many periods as possible

as entry of wives need not be contemporaneous to the unemployment event.
Stephens (2002) makes the important point that the timing of entry depends on
the perceived probability of the husband su¤ering unemployment. Wives who
believe that unemployment of the husband is very likely will perhaps adjust
their labor supply even before the actual unemployment event. On the other
hand, wives may need time to adjust their labor supply, hence entry of wives
may be one or more periods after the job loss actually occurs. Therefore, I
will incorporate all the relevant information in the �ve interviews and collapse
it into one observation per household. Notice as well, that the intention is to
estimate the response of wives who are OLF to the unemployment event of their
husbands. As such, the relevant source of variation or �treatment�in the data is
the unemployment event of the husband. The time scope of the survey is that of
15 months and over 85% of the population only su¤ers one unemployment event
in this time frame. Thus, estimating the AWE by collapsing the information
in the �ve interviews into one observation is essentially the same as doing the
analysis exploiting the panel nature of the data.
The econometric framework will be based on estimating the following equa-

tion:

Yi = �+ �Hi + Xi + �i

The dependent variable Yi measures the entry of the wife into the labor
force. Entry can be either directly into employment or into unemployment. Ac-
cordingly, the dummy variable Yi is equal to one if the wife enters the labor
force in any of the four quarters following the �rst one, and is equal to zero if
she does not. Similarly, our main variable of interest Hi, is a dummy variable
that takes the value of 1 if the husband su¤ers an unemployment event in any of
the four quarters following the �rst one and zero if he never transitions into un-
employment. Consequently, the parameter � is the main object of interest, the
measure of the added worker e¤ect. Speci�cally, the coe¢ cient � is interpreted
as the marginal e¤ect of the husband�s unemployment on the wives�probability
of entering the labor force.
Xi refers to a set of control variables that are included sequentially as to

examine the sensitivity of the estimated AWE to the inclusion of additional re-
gressors. Control variables include individual characteristics of the wife, such as
age, age2, years of education, and past labor force experience; individual char-
acteristics of the husband, such as age, age2, years of education, and industry of
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employment; household characteristics, namely the presence of children under
six years of age, children between 6 and 12, and children between 12 and 18.
I also include the unemployment rate in the county of residence as to proxy
for local labor market conditions. Finally, all speci�cations include year and
quarter �xed e¤ects as well as state �xed e¤ects.
Previous literature have identi�ed three potential issues when estimating the

AWE; �rst, is the issue of the discouraged worker e¤ect (DWE). The discour-
aged worker e¤ect is the notion that if the unemployment of the husband was
caused by a general economic downturn, wives may be discouraged to enter
the labor force because they perceive the probability of employment to be very
low. Thus, to the extent that there is a signi�cant discouraged worker e¤ect,
estimates of the added worker e¤ect will be downward bias. The second issue
is one raised by Spletzer (1997), who �nds that the signi�cant AWE found in
descriptive statistics essentially disappears once he controls for the past labor
force experience of wives. The argument suggests that couples may be positively
matched on labor force volatility, that is, husbands who are more likely to enter
into unemployment are married to wives that are entering and exiting the labor
force frequently and hence, the observed AWE is actually just spurious corre-
lation. This kind of endogeneity would actually overestimate the actual AWE.
Finally, the third issue identi�ed in the literature is one that would bias the
results against �nding a signi�cant AWE. The argument is that if husbands are
more likely to be unemployed because of some unobservable characteristic (e.g.
low tastes for work, unobserved human capital) and they are married to wives
who also share that characteristic, those wives may receive lower wage o¤ers or
have higher reservation wages than the average woman in the population. Thus,
the AWE would be underestimated.
To address the issue of the discouraged worker e¤ect, the researcher would

want to control for the correlation between the husbands unemployment and
the job prospects of the wives. In this paper, an e¤ort is done to address
this issue in two ways. First, I include the average unemployment rate in the
county of residence as to proxy for local labor market conditions. Additionally,
I estimate the added worker e¤ect on two di¤erent samples as done in Skou�as
and Parker (2004): one sample comprises the recession su¤ered in Mexico during
the last quarters of 1994 and the beginning of 1995 (�Tequila Crisis�) when
unemployment soared to over 8%. The second sample comprises the boom of
the business cycle during the year 1999 when unemployment fell below 3%.
To deal with the potential endogeneity issues raised in the previous litera-

ture I propose to use the sample of unemployed workers that lost their job due
to plant/business shutdown or relocation. Plant shutdown has been used often
in the labor literature because it provides an exogenous sample of unemployed
workers. The argument proposes that a plant shutdown causes all workers in
the plant, independently of their observed and unobserved characteristics to
be unemployed and hence provides an unbiased sample of workers. However,
using this sample of unemployed workers is not without cost; one issue that
arises is that of representativeness. Workers who have su¤ered unemployment
due to plant or business shutdown are disproportionately from the manufactur-
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ing, commerce and service industries. Therefore, to have an adequate control
group, I will restrict the analysis to those households where the primary earner
is employed in any of these three industries (55.23% of the sample). Another po-
tential issue concerns the self-employed; business shutdown for the self-employed
may be directly related to their entrepreneurial ability, hence I will restrict the
sample to salaried workers in the selected industries (41.73% of the sample).
Unfortunately the design of the survey leads to a potential issue of sample

selection. Only workers who are unemployed at the time of the interview provide
a response for the reason they lost their job. Therefore, workers who found a
job between the time of plant shutdown and the survey interview are not going
to appear in the relevant sample. If the timing of re-employment is correlated to
some characteristics of the workers then the sample would su¤er from selection
bias. Although the time frame for this selection process is rather short (three
months), I will examine the sensitivity of the estimates to the timing of the plant
shutdown. Speci�cally, I will further restrict the sample to those unemployed
workers that lost their job due to plant shutdown within one month of the
interview.

3 Results

3.1 Linear Probability Model (OLS)

Table 2 presents the results of the linear probability model. As noted above,
controls for the characteristics of the wives, household structure, husbands char-
acteristics, and local labor market conditions are introduced sequentially to ex-
amine the sensitivity of estimates to the inclusion of controls. The results show
a remarkably stable coe¢ cient. In all speci�cations both the magnitude and the
signi�cance of the AWE is relatively unchanged around 11.2 percentage points.
The �rst column, without any controls, allows to interpret the beta coe¢ cient
as the additional entry rate of wives who su¤ered an unemployment event rela-
tive to wives who didn�t. The constant re�ects the average entry rate of wives
that did not su¤er an unemployment event and is 19.1%. The coe¢ cient of 0.11
implies that the entry rate is 58% higher for wives whose husband�s su¤ered
unemployment. This is an important result as it contrasts sharply with the
results found in the previous literature focused on developed countries.
The addition of control variables a¤ects the estimated AWE only slightly.

Noteworthy is the e¤ect of the presence of children under 6 years of age, who
seem to restrict the entry rates of all wives. This is consistent with �ndings in
the literature that the presence of young children limits the ability of households
to supply more labor to the market. The coe¢ cients on the age variables re�ect
that younger households tend to have higher rates of entry than older couples.
This is consistent with the life cycle model predictions that older couples tend to
have more savings and thus can smooth consumption through spending down
savings rather than supplying additional hours to the market. Finally, the
average unemployment rate in the county of residence has a signi�cant and large
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e¤ect on the entry rate of wives. The result again suggests that the discouraged
worker e¤ect is not strong enough to counteract the AWE, even during economic
downturns.
In what follows, I examine how the presence of children of di¤erent ages a¤ect

the ability of households to respond to income shocks. To the basic regression
described above I included interaction terms for each age group of the children
with the unemployment event of the husband. This allows for within group
comparisons of families who have children in the same age group. Results are
reported in Table 3. Although the presence of young children restricts the entry
rate of wives, it does not appear to limit the ability of wives to respond to the
unemployment of the husband. For households who have children between the
ages of 6 and 12, the entry rate is similar to households without children, but
they are 5.65 percentage points more likely to enter the labor force in response
to an unemployment spell of the husband. This e¤ect is large and statistically
signi�cant at the 1% level. Finally, the presence of children between 12 and 18
years have a positive but insigni�cant e¤ect on the measured added worker e¤ect.
A possible interpretation of this di¤erences is that children between 12 and 18
are viable candidates to enter the labor force themselves, thus substituting the
entry of wives. Considering the low levels of education in the population, young
adults may be dropping out of high school to enter the labor force in response
to the unemployment event of the household breadwinner. These results are
interesting and warrant further research on the role of children in family labor
supply decisions.

3.2 Plant or Business Shutdown

In this section I present the results on the sample of unemployed workers that
lost their job due to plant or business shutdown/relocation. As noted above, un-
employment due to plant or business closing comes disproportionately from the
manufacturing, commerce, and service industries. Additionally, self-employed
workers who have lost their job due to business closing are potentially a se-
lected sample as their entrepreneurial ability may be correlated to the business
failing. So, in the following analysis I restrict the sample to workers who were
salaried and working in the manufacturing, commerce or service industries. This
represents over 41% of the original sample.
The analysis that follows will measure the added worker e¤ect for workers

who were unemployed due to business/plant shutdown. This sample is arguably
an unbiased sample of workers as plant closings a¤ects all workers in the plant
independently of their observed or unobserved characteristics. It is important
to note that the control group includes both workers who did not lose their jobs
as well as workers who were unemployed due to reasons other than plant closing
(e.g. directed �rings, sickness). It is important to include all other unemployed
workers, as some of the workers that lost their jobs due to plant closing would
have lost their jobs regardless. Hence, including both workers that did not lose
their job, and those that were directly �red will represent the true distribution
of unobserved characteristics in the population.
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The �rst column of Table 4 presents the linear probability estimates (OLS)
on this selected sample. Results show that for this sample the added worker
e¤ect is slightly smaller than for the rest of the population (9.38 vs. 11 per-
centage points). Column II of Table 5 presents the estimates for the sample of
workers who were unemployed due to plant or business closing or relocating.
The coe¢ cient implies that wives whose husband lost their job due to plant
closing are 11.6 percentage points more likely to enter the labor force relative
to all other wives (those whose husband did not lose their job and wives whose
husband was �red). Hence, results suggest that the OLS coe¢ cients may be bi-
ased downward. This bias is in line with the argument in previous studies that
there may be some unobserved characteristic (e.g. tastes for leisure) shared by
wife and husband that makes the husband more likely to be unemployed and
the wife less likely to enter the labor force. Although the bias is substantial,
the coe¢ cient on the sample of plant closing workers is 23% higher, it is not
clear that the estimates for the added worker e¤ect in developed countries would
change substantially.
The magnitude of the coe¢ cients on the other explanatory variables change

slightly but re�ect the same patterns than in the original sample. Women who
are more educated are more likely to enter the labor force, the presence of
children under six years of age restrict the labor supply of wives, as well as kids
between 12 and 18 appear to increase the entry rates of wives. Additionally,
the higher educational attainment of husbands decreases the likelihood of wives
entering the labor force. Finally, the county unemployment rate has a positive
e¤ect on wives�entry rates, again suggesting that the DWE is not an important
source of bias.
Finally, in the third column of Table 5, I present the results for the sample

of unemployed workers who lost their job due to plant or business shutdown
within one month of the interview. The one month window is likely to reduce
the potential selection bias that a¤ects the estimates in column II. However, to
the extent that higher quality workers are able to �nd jobs within a month, the
selection bias will still be present. The coe¢ cient of 11.9 percentage points is
slightly higher but not statistically di¤erent from the coe¢ cient in column II.
This result provides some suggestive evidence that the potential selection bias
is not very strong for this sample.

3.3 Transitory Entry

The results presented above suggest that the AWE is large and signi�cant.
Wives are more likely to enter the labor force as a response to the unemployment
event of the husband. The value of the insurance provided by wives to the
household depends on the level of lost earnings they are able to replace. In
turn, this value depends on the wages they are able to obtain as well as on the
amount of hours they supply to market activities. In this subsection I analyze
the transitory nature of the entry of wives, and in the following subsection I
study the level of earnings that wives are able to obtain as well as the types of
jobs they are taking. Unfortunately, the short span of the panel does not allow
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for a complete analysis as we will not be able to observe the exact number of
periods in the labor force for all wives. However, an e¤ort is done to analyze
the available information in this limited environment.
As in the study of the added worker e¤ect, theory does not provide unam-

biguous predictions regarding the permanent or transitory nature of the added
worker e¤ect. On one hand, there is a strong motive to smooth labor supply
over the life cycle, suggesting that wives may increase their labor supply over
all future periods. Additionally, in the presence of high entry costs to the la-
bor force, wives may �nd it optimal to remain inside the labor force once they
were �shocked�into it. This is especially true if they perceive the likelihood of
future unemployment events to be high. On the other hand, if the income loss
is relatively small or if entry costs are low, wives may �nd it optimal to enter
the labor force transitorily.
As mentioned above, the short span of the panel survey limits our ability to

analyze the duration of wives�participation in the labor force. Observations will
be �right censored�in the sense that we can not observe the behavior of wives
after the �fth interview. For example, for wives that are observed to enter the
labor force in the last interview, we will not be able to say anything about the
duration inside the labor force. However, descriptive statistics suggests that for
a majority of women, entry appears to be transitory in nature. For example,
62% of the women observed to enter the labor force are also observed to exit
within the 5 quarters. The �gure is about 60% for wives whose husband was
unemployed and re-employed within this period. Limiting our observations to
those wives who are observed to enter the labor force by the second interview
(thus maximizing the number of periods after wife entry) 77.5% of them are
observed to exit, with about 32% of them participating for one quarter, 24% for
two quarters and 22% for three quarters. For wives who entered by the second
interview and their husband�s lost their job, almost 75% are observed to exit,
with 22.7% participating for only one period, 25.7% for two periods, and 26.4%
for three periods.
Using regression analysis we can study the e¤ect of husband�s re-entry into

employment on the probability that wives exit the labor force. Hence, we re-
strict the sample to those wives who entered the labor force in response to an
unemployment event of the husband. For this exercise, the treatment is the
re-employment of the husband, and we evaluate the e¤ect on the probability
that wives exit the labor force. The regression we estimate is then:

WifeExiti = �+ �HusbandRe-employedi + Xi + �i,

where WifeExiti takes the value of one if the wife exits the labor force and
0 otherwise, and HusbandRe-employedi takes the value of 1 if the husband is
employed following the period of unemployment and 0 otherwise. It is important
to note at this point, that most unemployment spells are short, with 83% of the
husbands who were unemployed are seen to be employed in the subsequent
quarter. The results are presented in Table 5. The e¤ect of the husband �nding
employment on the probability that wives exit the labor force is positive and
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highly signi�cant. Wives are 12 percentage points more likely to exit the labor
force in response to the husband �nding employment; this translates into an
exit rate that is 27% higher than those wives whose husband did not �nd a job
in the observable time frame.
It is important to note that exit of wives refers to exiting the labor force, not

employment. Therefore, wives are observed to exit the labor force altogether and
they don�t appear to be looking for work during the rest of the sample period.
Furthermore, over 80% wives who exited cited personal or family reasons for
exiting, and less than 10% claim that their jobs were lost involuntarily. Finally,
when asked why they are not looking for a job during the last four weeks over
95% respond that they do not want to work or they do not have time. Thus,
the evidence suggests that wives are entering the labor force transitorily and
they are exiting voluntarily.

3.4 Point of Entry

Finally, in this section I explore the characteristics of the jobs that wives take
when entering the labor force transitorily. Table 6 presents some measures of
job characteristics and labor supply patterns of wives that entered the labor
force (�entry wives�), �AWE wives� (those who entered as a response to the
unemployment event of the husband), wives who are engaged in the labor force
for all �ve quarters (labeled working wives), and compares them with men.
The statistics re�ect meaningful di¤erences between wives who appear to

be �secondary earners�and working wives. Working wives, although supplying
less hours than men on average, are supplying signi�cantly more hours than
�entry wives�and �awe wives�. On the other hand, wives who enter transitorily,
are allocating more time to home production activities. Transitory entry is
signi�cantly weighted towards self-employed activities, and jobs than don�t o¤er
bene�ts. The earnings wives obtained are signi�cantly lower than that of men
and working wives, this is due in part because they supply less hours to the
market, but also because their hourly wages are signi�cantly lower.
A detailed examination of the occupations performed by women that enter

the labor force transitorily reveals interesting patterns. The most common oc-
cupation is that of domestic employees, followed closely by street vending, sales
agents in retail shops and in-home production (foods and mending clothes).
When compared to working wives, the di¤erences in the patterns of occupation
are very revealing. Working wives tend to be professionals, technicians, teachers
and education professionals, secretaries and administrative sta¤. For example,
only 5% of working wives and over 15% of �awe wives�are domestic employees.
About 10% of working wives are involved in the retail sector, while the �gure is
over 22% for entry wives. The �gures for street vending and in-home production
are negligible for working wives, but comprise a signi�cant proportion (17%) of
the wives who are entering transitorily.
This observed patterns motivate the idea that wives who are seeking to

enter the labor force only transitorily, are taking occupations which are very
di¤erent from the occupations performed by men and by working wives. The
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characteristics of their occupations suggest that they are taking jobs which don�t
require high level of skills or education, that are readily accessible (don�t have
signi�cant entry costs), and have �exible work schedules.

3.5 Robustness checks

In this section I present some extensions to the basic framework as robustness
checks of the main results. To address the issue of couples being matched on
labor force volatility, I present in Table 7 the results adding controls for the past
labor force experience of wives. I divided the sample according to the past labor
force experience of wives into �ve groups: wives that worked within the year
previous to the �rst interview are classi�ed as �volatile�, wives whose last job was
between a year and three years before the �rst interview (omitted group), wives
whose last job was 3 to 5 years before the interview, wives who held a job 5 years
before the interview, and �nally wives that claim to have never worked. The
concern is that the large estimated AWE may be due to spurious correlation.
Husbands who tend to lose their jobs frequently are married to wives who are
also entering and exiting the labor force frequently. However, controlling for
past labor force experience reveals that this source of bias does not seem to
be an important issue in this context. The coe¢ cients reveal that �volatile�
wives are in fact more likely to be entering the labor force, however they don�t
signi�cantly bias the results as they are only a small proportion of the total
sample (6.6%). The coe¢ cients also reveal that the longer the time since the
woman had a job, the less likely they are to enter the labor force. Additionally,
as expected, wives that never worked are also less likely to enter the labor force.
Noteworthy as well, is the stability of the measured added worker e¤ect, which
remains large and signi�cant at 11 percentage points. Adding interactions as
to study the AWE within groups (i.e. comparing wives that have similar labor
market experience) reveals that the measured AWE is signi�cant and of similar
magnitude for all groups. Reported coe¢ cients in Table 8 suggest that for wives
that never worked and for wives that held a job more than �ve years previous
to the �rst interview, the AWE is about 1 percentage point smaller, but the
di¤erence is not statistically signi�cant. Additionally, for �volatile�wives, the
measured added worker e¤ect is higher by 1.25 percentage points, but again the
coe¢ cient is not signi�cant.
An additional test for spurious correlation has been suggested in the liter-

ature. If the measured AWE is in fact due to spurious correlation, because
husbands and wives are entering and exiting the labor force frequently, then we
should also expect to �nd a positive signi�cant correlation between the likeli-
hood of wives exiting the labor force when the husband loses his job. Results
of this test are presented in Table 9. I �nd that once you add controls to the
regressions there is actually a negative and signi�cant e¤ect, wives are less likely
to exit the labor force if the husband has lost his job. This evidence further sug-
gests that spurious correlation is not driving the results. Moreover, the negative
correlation between wife exit and husband unemployment may be interpreted
as another margin of the AWE, where wives stay in the labor force longer if the
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husband faces unemployment2 .
Another extension is done by measuring the added worker e¤ect for the

lowest decile of the income distribution. If husbands who are more likely to
become unemployed due to some unobserved characteristics (e.g. high tastes
for leisure, unobservable human capital) are married to wives who also share
that characteristics, then the added worker e¤ect may be biased downward.
However, these kind of workers should also be less educated and should be
earning less than the average man in the population. Thus, I re-estimate the
regression presented above only for those workers at the bottom decile of the
income distribution. The results are presented in Table 10. The �ndings suggest
that for this group the added worker e¤ect is in fact very similar to that of the
whole population. It is important to note, that the observed unemployment is
present across all deciles of the income distribution. Although workers in the
bottom deciles of the earnings distribution are slightly more likely to su¤er an
unemployment event (2.88), we observe unemployment across all deciles of the
income distribution. For example, of the workers in the top deciles of the wage
distribution 2.10% su¤ered an unemployment spell. Hence, the similarity of
the results is not driven by unemployment events occurring only to low wage
workers.
As noted by Maloney (1991), there are several margins where we could expect

the AWE to be present. Even if husbands are not unemployed, their labor
supply may be constrained. Workers may want to work more hours but may be
unable to so; reduced shifts, reduction in overtime, loss of a second job, etc...
In this section, I present one possible additional margin of the AWE: under
employment of the husband. Under employment is de�ned as those workers
who are supplying less than 35 hours to the market for involuntary reasons3 .
Results, presented in Table 11, show that wives are 3.5 percentage points more
likely to enter the labor force in response to an under-employment event of
the husband. The estimated e¤ect is signi�cant and remarkably stables across
speci�cations. Hence, it appears that the AWE is present along several margins.
Finally, I present estimates conditioning the sample on the duration of the

unemployment event of the husband. As noted above, over 83% of unemploy-
ment events last only one quarter, however 13% of husbands are seen to be
unemployed two quarters and 3% are unemployed for 3 quarters and less than
1% are observed to be unemployed for 4 quarters. As there may be selection bias
of the workers who are unemployed for longer periods, I present in the �rst col-
umn of Table 12 the estimated added worker e¤ect for those husbands who had
an unemployment event that lasted one quarter. In the second column, I add
three dummy variables that indicate those households where the unemployment
event lasts 2, 3, and 4 quarters. For those husbands who had a short unemploy-
ment spell, the measured added worker e¤ect falls slightly to 10.5 percentage
points. The duration of the unemployment event seems to have a positive e¤ect

2 I thank Leah Platt-Boustan for this comment
3 Involuntary reasons include: production crisis, lack of clients, lack of �nancing, lack of

inputs or machinery breakdown. Excluded are those who cite the following reasons: charac-
teristic of the job, vacations, family reasons, or doesn�t want/need to work more hours.

15



on the entry rates of wives; for workers who were unemployed for two quarters
the additional AWE is 1.31 percentage points higher, although not statistically
signi�cant. For workers who were unemployed for three quarters, the additional
added worker e¤ect is 2.48 percentage points higher, but again not statistically
signi�cant. Even though the estimates are not signi�cantly di¤erent, it is inter-
esting to see that as expected, the measured added worker e¤ect increases with
the duration of the unemployment spell. On a �nal note, for those workers who
are observed to be unemployed for four quarters, there is a huge and signi�cant
added worker e¤ect, wives are 42.6 percentage points more likely to enter the
labor force. However, it should be noted that there are only 17 observations in
this category, less than 0.01 percent of the sample.

4 Model

In this section I develop a model of labor supply and time allocation decisions
within a household. The general framework of the model is a household decision
model with full commitment and no divorce. Two agents, m and f conform
a household and they make decisions regarding consumption, savings, leisure,
time devoted to producing a public household good, hours supplied to the labor
market, and they can choose the sector of employment. In this framework, the
joint decisions maximize the total expected welfare of the household. Due to the
low divorce rates observed in the data, the model does not allow for households
to dissolve and there is no renegotiation of the terms of the marriage.
Overall, the framework captures �ve important factors that in�uence the

labor supply decisions within the household. First, the model captures the
trade-o¤s families face when deciding how to allocate time to leisure, labor
market supply and household good production services. Second, the incentives
for specialization within the household. Third, the limited ability of families to
smooth income shocks through credit. Fourth, the uncertainty that households
face in the labor market. Finally, the framework allows me to capture the
di¤erent job opportunities available to workers. In the next three subsections I
describe how I incorporate this features into the household decision framework.

4.1 Preferences and Technology

The starting point of the model is that members of the households receive utility
from three sources: leisure (lit), consumption (c

i
t), and the level of household

public good (Qt). The preferences are described by the following general utility
function:

U(cit; l
i
t; Qt)

To produce the public good agents must allocate time to household services
(dmt ; d

f
t ). In general, the household good production function takes the form:

Qt = q(d
m
t ; d

f
t )
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The function q(dmt ; d
f
t ) is assumed to be increasing and concave in both

arguments. Furthermore, I will assume that dmt and dft are perfect substitutes,
hence only the total amount dmt + d

f
t will determine the level of the household

public good.
Every period t each agent has a limited amount of time � that they can

allocate to leisure, household production, or labor supply (hit). Thus, each
agent within the household faces the following binding time constraint:

� = hit + d
i
t + l

i
t for i = m; f

These features of the model reveal the essential trade-o¤s families face when
allocating the available time within the household. Household will weigh the
bene�t of enjoying an additional unit of leisure, against the value of having
higher levels of public good, and against the value of increasing their income by
means of supplying more hours to the labor market.

4.2 Borrowing Constraints and Savings

Limited access to credit is a salient characteristic of developing economies. As
families can not borrow against future income, they must instead rely on self-
insurance mechanisms such as holding savings or increasing labor supply of
household members. The model captures the importance of these mechanisms,
by explicitly allowing households to choose the amount of family savings (bt+1)
every period and the amount of hours devoted to market activities.
In the model, households face borrowing constraints that re�ect the lack of

access to credit. Every period families must have a non-negative amount of
savings:

bt+1 � 0

Incorporating decisions on savings in the model plays an important role.
As mentioned above, households can not borrow against future income, but
they can self-insure against future income shocks by holding assets. Labor
market decisions and outcomes will determine the level of resources available
to households; decisions regarding the level of assets to be held by the family
will determine the need for increasing labor supply when faced with an adverse
income shock. Families with higher levels of savings may not need to increase
the total labor supply and instead choose to smooth consumption by spending
their savings. On the other hand, families with low levels of saving may be
forced to increase their labor supply.

4.3 Labor Market Environment

The labor market characterization in the model is meant to capture the patterns
of job choice observed in the data. Spouses who are considered to be �primary
earners�are generally involved in the traditional or structured sector of the labor
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market. They are either salaried workers in established �rms, or they are self-
employed with registered businesses and formal places of business (workshops,
stores, etc...). Secondary earners on the other hand, seem to be in the labor force
transitorily and they choose di¤erent types of jobs; jobs that are considered to be
part of the unstructured sector (street vendors, domestic employees, etc...). Jobs
in the unstructured sector seem to be always accessible and to provide workers
with �exible schedules. However, earnings in this sector are substantially lower,
and they don�t appear to increase with experience.
The model tries to depict this pattern by o¤ering workers the choice between

two sectors: the structured and the unstructured. Three main attributes dis-
tinguish the two sectors: Human capital accumulation, entry costs, and work
hours. In the following subsections I describe each sector in detail.

4.3.1 Structured Sector

The main attribute of the structured sector is that workers accumulate human
capital. Every period involved in the structured sector is rewarded with an
additional unit of human capital. Human capital accumulation or experience
evolves according to the following rule:

HKi
t+1 =

�
HKi

t + 1 if i works in the structured sector
HKi

t if not

�
Human capital is valued in this sector and the wage o¤ered to workers is

determined in part by their level of human capital. Thus, participating in
this sector not only provides higher earnings in the current period but it also
increases expected wages in all future periods. Wages are determined according
to the following wage process:

$structured
it = �1 + �2� HKi

t + �3 � (HKi
t)
2 + "it

Human capital accumulation, jointly with the need to devote time to house-
hold production, characterize the incentives for specialization within a house-
hold. The member of the household with higher level of human capital will
have stronger incentives to enter the structured sector. As he or she accumu-
lates more human capital over time, the incentives for specialization only get
stronger.
Another important feature is the presence of an entry cost. Workers must

spend one period in full-time job search to access the structured sector. There is
no uncertainty regarding job search, once workers have paid the entry cost they
receive a wage o¤er with certainty. This particular attribute is meant to capture
the di¤erent incentives for primary earners and secondary earners. Workers who
intend to participate continuously in the labor force are willing to pay the entry
cost as there is a very high value of holding a job in this sector. On the other
hand, for workers who intend to supply labor market hours only transitorily, the
value of participating in this sector is much lower, and they may be unwilling
to pay the entry cost.
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Finally, jobs in this sector are full-time only. This re�ects the patterns ob-
served in the data where primary earners are overwhelmingly full-time workers.
However it provides an additional disincentive for secondary workers who may
want to provide hours to household production as well as to the labor market.

4.3.2 Unstructured Sector

The unstructured sector di¤ers from the structured sector by not accumulating
human capital. Moreover, earnings are not conditional on the level of human
capital of it�s workers. The type of jobs included in this sector are those that
don�t require a signi�cant level of skills and that don�t increase signi�cantly
with experience. The wage process is given by:

$unstructured
it = �1 + �it

Another characteristic of this sector is that there is no entry cost to par-
ticipate. This sector is accessible at any time for any agent who is willing to
participate. This is meant to capture the patterns of entry of wives in the data;
wives do not spend a lot of time in unemployment, but rather they immediately
respond to adverse income shocks by working in the unstructured sector.
Finally, the unstructured sector provides only part-time jobs. This simpli-

�cation is due to the observed choice of hours by wives in the data. Most
workers in this sector seem to choose to allocate only part of their time to labor
market activities. Thus, this sector provides the �exibility for workers to earn
some income but it also allows for them to devote time to the production of the
household good.

4.3.3 Labor Market Risk

In this section I describe the uncertainty that households face in the labor mar-
ket. There are two types of shocks that characterize the labor market uncer-
tainty; an exogenous job destruction shock for workers in the structured sector,
and wage shocks in both sectors.
Workers in the structured sector face an exogenous job destruction shock �.

That is, with probability � the job is destroyed, workers are unemployed and
they must pay the entry cost to re-enter the structured sector. Additionally,
workers face wage shocks "it every period. "it is an i.i.d. shock from a N(0; �)
distribution. Wage shocks are meant to capture the volatility of the income
stream of workers. We can also interpret the wage shocks as the loss of income
that occurs when workers are sub-employed, they lose overtime hours, reduced
shifts, etc...
Workers in the unstructured sector also faces wage shocks every period, but

their jobs can not be destroyed. The wage shocks are meant to capture the
di¤erent levels of earnings observed in the data. Furthermore, it also allows
the model some �exibility as the magnitude and sign of the wage shock a¤ect
the incentives for wives to participate in the labor force. Therefore, entry of
wives is not only motivated by an adverse income shock of the husband (the
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insurance motif) but also by good labor market opportunities that may present
themselves.

4.4 The Household Decision Process

In this section I will formally describe the decision process of the household. It
is important to note from the start that the choice of sector of employment is
conditional on the realization of the job destruction shock as well as on the past
labor force status of the agents. In terms of the model there are four possible
states of labor force status: employed in the structured sector, employed in
the unstructured sector, unemployed, and out of the labor force (OLF) . The
unemployed status refers to those workers who were not employed but spent
their last period in full-time job search (i.e. they paid the entry cost into the
structured sector). Out of the labor force is the status assigned to those agents
who were not employed and did not pay the entry cost.
At the beginning of any period t, labor market shocks are realized. For those

who are part of the structured sector, they will observe if their job was destroyed
or not. For the workers whose job was not destroyed, they observe the wage
shocks and are presented with wage o¤ers from both sectors. They can now
decide to continue working in the structured sector, switch to the unstructured
sector or drop out of the labor force. For those workers whose job was destroyed,
they can now choose between being unemployed and paying the entry cost to
the structured sector (full-time job search), working in the unstructured sector,
or staying out of the labor force. Agents who were out of the labor force or
working in the unstructured sector have the same choice set; they can choose
to pay the entry cost in the structured sector, work in unstructured sector or
remain out of the labor force.
Formally, the choice set for employment Eit is conditional on the realization

of the job destruction shock �it, and the past labor force status, de�ned as sst�1.
De�ne jt = 1 if the job was destroyed and jt = 0 if the job was not destroyed,
and let the abbreviations str,uns,olf,une signify structured,unstructured,out of
the labor force, and unemployed respectively. Then, the choice for employment
is de�ned as:

Eit =

�
str,uns,olf if ssit�1 = str and jt = 0

une,uns,olf if (ssit�1 = str & jt = 1) or ss
i
t�1 6= str

�
for i = m; f

After labor market shocks are realized and employment choice sets are de-
�ned, households will make their decisions regarding labor force status, con-
sumption, savings, leisure and hours in home production that maximizes the
total expected household welfare. Formally, the relevant choice set de�ned by
Dhh
t is,

Dhh
t = fbt+1; cmt ; c

f
t ; d

m
t ; d

f
t ; l

m
t ; l

f
t ; ss

m
t ; ss

f
t j(Emt ; E

f
t )g

Let M be the Pareto weight assigned to the head of the household. As
noted above, the full commitment model does not allow for renegotiation of
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the Pareto weight in the household welfare function, thus M is �xed over time.
Additionally, let us de�ne � 2 (0; 1) as the common discount factor and R as
the real rate of return for assets held by the households.
Formally, household hh is composed of two agents, m and f . A household is

de�ned by the level of assets they hold, the human capital of each member, the
past labor force status of each member and the realization of the labor market
shocks. The state space that de�nes a household in period t is then:

Shht (deterministic) = fbt;HKm
t ;HK

f
t ; ss

m
t�1; ss

f
t�1g

Shht (stochastic) =

8<: (�it; "
i
t) if ss

i
t�1 = structured

("it) if ss
i
t�1 6= structured

9=;for i = m; f
Agents m and f jointly make decisions that maximize the total expected

welfare of the household,

E

"
TX
t=1

�t
�
M � U(cmt ; lmt ; Qt) + (1�M) � U(c

f
t ; l

f
t ; Qt)

�#

subject to the constraint that in each period and state of nature expenditures
on consumption plus savings must equal the available resources,

cmt + c
f
t + bt+1 = bt �R+ hmt �$ss

tm + h
f
t �$ss

tf

and subject to the time constraints for each member

� i = lit + h
i
t + d

i
t for i = m; f

as well as satisfying the borrowing constraint every period

bt+1 � 0

and the technology constraints implied by the production function for the
household public good

Q = q(dmt ; d
f
t )

and �nally the law of motion of human capital

HKi
t+1 =

�
HKi

t + 1 if sst = structured
HKi

t if sst 6= structured

�
for i = m; f
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5 Computation and Estimation

In this section I describe the approach used to estimate the model. In the
estimation I use standard dynamic programming tools and indirect inference.
Speci�cally, the estimation is performed in two steps. For a given set of para-
meters that characterize the model, we �rst simulate the individual decisions.
We then match some of the statistical moments that characterize the data with
the corresponding moments obtained using the simulated data. The estimated
parameters are obtained by minimizing a function of the distance between the
simulated and data moments required by indirect inference.
The simulation of the model requires the derivation of its recursive formula-

tion and of the corresponding values functions. For exposition purposes it will be
convenient to separate the problem in two steps. First, households choose con-
sumption, leisure, household production and savings conditional on the choice
of labor force sector (ssmt ; ss

f
t ). The value function for this step will be denoted

V hh
t;ssmt ;ss

f
t

(Shht ; t). In the second step, household choose the labor force sector

combination (ssmt ; ss
f
t ) that maximizes total expected household welfare. The

�nal value function is thus denoted as V hht (Shht ; t).
As before, let Shht be the set of state variables at time t for household hh.

The problem that households face in the �rst step of the problem can be stated
as follows:

V hh
t;ssmt ;ss

f
t

(Shht ; t) =

maxM �U(cmt ; lmt ; Qt)+ (1�M) �U(c
f
t ; l

f
t ; Qt)+ � �E

�
V hht+1(S

hh
t+1; t+ 1)jShht+1

�
s:t:

1. cmt + c
f
t + bt+1 = bt �R+ hmt �$ss

t;m + h
f
t �$ss

t;f

2. � i = lit + h
i
t + d

i
t for i = m; f

3. bt+1 � 0

4. Q = q(dmt ; d
f
t )

5. HKi
t+1 =

�
HKi

t + 1 if sst = structured
HKi

t if sst 6= structured

�
for i = m; f

The second step of the problem is then choosing the maximum between all
possible combinations of labor force sector. It is important to remember that
the possible choices of sector are conditional on past labor force sector and the
realization of the job destruction shock. Thus, we have to condition on the
relevant choice set of each agent Emt and Eft :

V hht (Shht ; t) = maxssmt ;ssmt (V
hh
t;ssmt ;ss

f
t

(Shht ; t)jEmt ; E
f
t )
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The value function for each household hh is computed starting from the last
period and moving backwards in two steps following Keane and Wolpin(1994).
In the �rst step, the state space is "discretized". Then using the corresponding
grid, the value functions are computed for each period and each point of the
state space in the grid. Finally, using the probability distribution for the dis-
cretized state space we can compute for each period the expected value functions
conditional on the set of state variables E

�
V hh(Shht ; t)jShh

�
:In the second step,

the expected value functions are approximated using non-parametric methods.
In practice, I regress the values of E

�
V hh(Shht ; t)jShh

�
obtained for each point

in the grid on a polynomial of the discretized state variables. The correspond-
ing coe¢ cients are then used to construct the expected value functions for each
period and value of the state space. Once the expected value functions are
known, we can simulate the decisions of the households observed in the data for
di¤erent values of the parameters that characterize the model. The parameters
of the model are then estimated using indirect inference.

6 Empirical Speci�cation andMoment Selection

In this section I will discuss the empirical implementation of the model presented
above. First, I will present the functional form assumptions that are needed to
operationalize the model: 1) utility function; 2)household public good produc-
tion function; and 3) wage process for each sector

6.1 Functional Form Assumptions

Utility function: Each member of the household hh has preferences over con-
sumption (cit), leisure (l

i
t) and the household public good (Qt) that are described

by the following CES utility function:

U(cit; l
i
t; Qt) =

[(cit)
��(lit)

(1��)](1�)

(1�) + � �Qt

where  > 0; and 0 < � < 1:

The parameter  captures the inter-temporal aspects of individual prefer-
ences. In particular �1= is interpreted as the inter-temporal elasticity of sub-
stitution. The parameter � captures the intra-period features of individual
preferences and it measures in each period the fraction of expenditure assigned
to agent i which is allocated to consumption. The parameter � captures the
agent�s taste for the household public good relative to the composite leisure-
consumption private good.
Household good production function: The production function for the

household good takes as inputs the time of each member of the household.

Qt = � � ln(dmt + d
f
t )
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The most salient feature of this production function is the assumption that
dmt and d

f
t are perfect substitutes. The parameter � is interpreted as a measure

of the productivity of the total hours devoted by the household.
Wage process: The model assumes a di¤erent wage process for each sector.

In the structured sector, wages are conditional on the level of human capital
while earnings in the unstructured sector are independent of the level of human
capital. Thus we have two di¤erent wage processes:

$structured
it = �1 + �2� HKi

t + �3 � (HKi
t)
2 + "it for the structured sector

where "it is normally distributed with mean zero and variance �structured.

$unstructured
it = �1 + �it for the unstructured sector

where �it is normally distributed with mean zero and variance �unstructured.
It should be noted that even though the model doesn�t explicitly incorporate

education as part of the human capital of agents, in practice the education level
of the agents is incorporated by increasing the initial level of human capital.
The returns to an additional year of education are transformed into equivalent
years of additional experience. In this way, agents with higher levels of education
start with higher levels of human capital in the model, and will therefore receive
higher wages.

6.2 Moment Selection and Parameters to Estimate

The model is completely characterized by the parameters of the utility function
and household welfare function fM;�; �; ; �g, the productivity parameter in the
household good production function f�g, the parameters in the wage process
f�1;�2; �3;�1; �structured; �unstructuredg, the job destruction rate f�g, and some
miscellaneous parameters that de�ne the time horizon, the available time each
period and the real rate of return on assets fT; � ;Rg.
Ideally, all the parameters of the model would be estimated. However, due

to lack of data and identi�cation issues not all of the parameters are going
to be estimated within the model. Some of the parameters will be �xed, and
the values of the estimated parameters will be conditional on the value of the
�xed parameters. Parameters that are not estimated, are set to values that
were estimated outside the model, come from alternative data sources, or are
estimates previously used in the literature.
The quarterly real rate of return on assets is set to 1.012 with an implied

annualized rate of 5%. This value was set to the average real rate of return
calculated by the World Bank Development Indicators. The discount factor �
is set to 0.9878 per period, which implies an annualized discount factor of about
0.95, a common assumption on the labor literature. The time horizon T is set to
72 years, the life expectancy in 1995 as calculated by the World Bank, and the
available time per period � is set to 16 hours per day for a �ve day week. The
Pareto weight in the household welfare function is assumed to take the value
of 0.5, implying that husbands�and wives�utility are equally weighted. Due to
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lack of data on the household allocation of consumption, I can not adequately
estimate the Pareto weights of the household welfare function. Thus, I try to
take a neutral position and assume that members are equally important to the
household welfare. In the same line, the parameters of the utility function will
not be estimated within the model but are taken from the estimates of Mazzocco
(2013), and take the value of 2 for  and the value of 0.5 for �.
It has been noted in the previous literature on household decision models

that the parameters � and � can not be separately identi�ed. That is, the
preference parameter for the household good can not be separately identi�ed
from the productivity parameter. Hence, only � = � � � will be estimated
within the model.
Thus, there are 8 parameters that will be estimated by indirect inference:

the job destruction rate �, the household good composite parameter �, the para-
meters in the wage process for the structured sector (�1;�2; �3;�structured) and
the parameters in the wage process of the unstructured sector (�1; �unstructured)
Job destruction rate �: To estimate the probability that a job in the

structured sector is destroyed I use as a moment the separation rates from
the structured sector. The intuition is straightforward, as the destruction rate
increases we should observe higher separation rates from the structured sector.
Preference for household good (composite) �: To estimate the relative

taste for the household public good I chose the average hours devoted to home
production as a moment. As households increase the relative taste for the
household good, intuitively it follows that they will increase the hours devoted
to household good production.
Labor market parameters (�1;�2; �3;�structured) and (�1; �unstructured):

The parameters of the wage o¤er distribution for workers in the structured
(unstructured) sector are estimated by matching the parameters obtained by
regressing the log wages of workers in the structured (unstructured) sector on
the variables that characterize the wage function. Namely, for the structured
sector, log wages are regressed on a constant and the level of human capital of
the worker. For the unstructured sector log wages are regressed on a constant.
Additionally, the variance of the residuals of the regression are matched to the
variance parameters: �structured,�unstructured.
Additional Moment: As a consistency check of the model, I allow for an

additional moment to be matched by the model. The moment I selected is the
percentage of workers participating in the unstructured sector.

7 Results of the Model

The estimated values for a subset of the model�s parameters are reported in
Table 13. The model performs quite well in matching the selected moments of
the data. The model does not match the moments exactly because it has an
additional moment that is not tied to any parameter. The variance of the resid-
uals of the log wage regressions for both sectors are slightly underestimated; this
is likely due to the homogeneity of the agents. In particular, the wages in the
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unstructured sector only di¤er by their observed shock �unstructured. For the
structured sector, although education is implicitly incorporated in the model,
agents do not di¤er in their ability, thus limiting the heterogeneity that is likely
to be present in the data. The log wage regression for the structured sector re-
veals that the returns to experience are slightly overestimated while the constant
is underestimated. This is likely due to the fact that workers choose to stay in
the structured sector even for wage shocks that are very negative, because the
value of remaining employed in the structured sector is very high. Since wage
shocks are i.i.d. and there is a signi�cant entry cost to this sector, many workers
�nd the value of remaining inside the structured sector with low wage shocks
preferable to being unemployed and having to pay the entry cost in the future.
This result also explains why the job destruction rate is overestimated in the
model. Finally, the model matches the average hours devoted to household pro-
duction quite well. The slightly overestimated number of hours is likely due to
the �xed hours of employment imposed in the model for simplicity. Workers do
not choose the exact number of hours they work but rather they are assigned 40
hours of work per week for full-time jobs and part-time workers are assigned 25
hours of work. Obviously, the data presents a lot more variation in the choice
of hours of work, and this could explain the di¤erences in the estimated hours
of work.
Finally, the model overestimates the proportion of workers in the unstruc-

tured sector. This moment is not tied to any parameter and is chosen as a
consistency check of the model. The higher proportion of workers in the un-
structured sector is explained by the sector choices of women. Women in the
poorest households (measured by their level of savings) devote more time to
labor market activities relative to wealthier households. These type of women
are employed more frequently and for a longer time; however they choose the
unstructured sector as their sector of employment for two reasons: �rst, they
are devoting time to household production as well as market activities, second,
they have very low levels of human capital (both education and experience).
Thus, the full-time only jobs in the structured sector is a strong disincentive for
women and they choose to participate in the unstructured sector as it provides
the �exibility to allocate time to household production. Additionally, since they
have very low levels of human capital, the earnings they receive in the unstruc-
tured sector are comparable to the earnings they would receive in the structured
sector, lessening the incentives to pay the entry cost to the structured sector.
Finally, even though they participate in the labor force more often and for more
periods, when they reach a higher level of savings they tend to drop out of the
labor force, hence, the value of accumulating human capital is very low for these
women.

7.1 Validation of the Model

In this subsection I will now describe the validation test of the model. The
model is meant to capture the incentives of households to specialize in labor
market activities and in household good production. Additionally, the model
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captures the uncertainty households face through the inherent risk in the labor
market and their limited ability to smooth income shocks through credit. Finally
the framework allows me to capture the di¤erent value to workers of jobs with
di¤erent characteristics. The estimated parameters of the model describe the
trade-o¤s that families face when deciding their optimal allocation of resources.
However, none of the moments used in estimation are directly related to the
added worker e¤ect. Thus, it seems a sensible idea to test the model in this
dimension. I present below the estimation procedure of the added worker e¤ect
on the simulated data.
The estimation procedure in the simulated data is designed to be as compa-

rable as possible to the regressions done on the actual survey data. First of all, I
restrict the sample to young workers, that is, household heads between the ages
of 25 to 40. To replicate the structure of the survey data, I gather the relevant
information of the simulated agents for �ve consecutive quarters and ignore the
information of the following periods. Then, I condition the sample of simulated
agents in the same way that is done for the estimation of the AWE in the data.
Namely, I condition on the sample on wives that are OLF and husbands that are
employed in the �rst period. As in the reduced form evidence I collapse all the
pertinent information into one observation per household, and �nally I perform
the same regression as in the reduced form evidence. Results are presented in
Table 14.
The model performs relatively well capturing the actual AWE, that is, the

e¤ect of husband unemployment on the marginal probability of wives entering
the labor force. However, it under predicts the entry rates of wives whose
husbands did not become unemployed.
One additional result presented in this section, is the estimation of the AWE

on the simulated data including additional explanatory variables. In this regres-
sion I can explicitly include savings as a regressor and infer the role it plays in
substituting (or crowding out) the AWE. Results of this regression are presented
in Table 15.
The results of this regression highlight the important role that savings play

as a self-insurance mechanism for the household. For every additional unit of
savings (1000�s of 2000 Mexican Peso) the entry rate of wives decreases by 2.3%.
Thus, households with higher savings are less likely to have a secondary worker
entering the labor force. This re�ects not only that wives are less likely to enter
when husbands su¤er some negative income shock, but also that they are less
likely to enter when o¤ered an attractive wage in the unstructured sector.

7.2 Policy Simulations

In this section, I use the initial parameter estimates to discuss two policy simula-
tions. One policy simulation will o¤er unemployment insurance to workers who
had their job destroyed in the structured sector. I will vary the replacement
rates from 5% to 60% of the expected earnings of the husband. This policy
simulation provides further evidence to the argument in Cullen and Gruber
(2000) highlighting the important crowd-out e¤ects of unemployment insurance
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on the measured added worker e¤ect. The second policy will shut down the
unstructured sector, and evaluate the welfare e¤ects on di¤erent segments of
the population according to their level of assets. This type of policy is often
debated in developing countries which seek to reduce the level of informality in
the economy. The informal sector comprises jobs that fall into the structured
sector as well as the unstructured sector; many factories and small businesses
avoid paying taxes for a large part of their workforce. However, monitoring
informality in the structured sector is much more costly and di¢ cult to im-
plement than monitoring of the unstructured sector. Due to this di¤erence in
monitoring costs, governments have often resorted to policies that police and
punish workers in the unstructured sector.

7.2.1 Unemployment Insurance

The �rst policy simulation refers to the provision of unemployment insurance at
varying levels of replacement rates. In essence, I use the preliminary estimated
parameters of the model and simulate the decisions of households when workers
of the structured sector are o¤ered unemployment insurance when their jobs are
destroyed. This policy simulation allows me to measure the e¤ect of unemploy-
ment insurance on the labor supply decisions of the households. In particular,
it allows me to measure the crowd-out e¤ect of unemployment insurance on the
measured AWE.
Speci�cally, the policy consists of o¤ering unemployment insurance to work-

ers who lost their jobs in the structured sector. I vary the replacement rates
of UI, from 5% to 60% of the predicted wage (UIi = x � (�1 + �2 � HKi

t +
�3 � (HKi

t)
2) for x = 0:05; 0:10; :::; 0:60). For each level of generosity of the

unemployment insurance, I re-estimate the AWE regression in the same way as
done in the validation exercise. Figure 2 presents the results.
Results clearly show there is a signi�cant crowd-out e¤ect of UI. Already

at 45% replacement rate, the AWE becomes statistically insigni�cant. Further
increasing the generosity only drives the AWE closer to zero. Also noteworthy is
that for replacement rates below 10%, unemployment insurance has almost no
e¤ect. However between 10 and 60 percent, there is clear and monotonic drop in
the measured AWE as I increase the generosity of the UI. For comparison, con-
sider that the average replacement rates for the U.S. in 2010 is 46.2%, although
there exists signi�cant variation by states; Alaska has the lowest replacement
rates at 33% and Hawaii has the highest at 56.5%4 .
The results lend support to the argument provided in Cullen and Gruber

(2000). Unemployment Insurance plays a very important role in the labor supply
decisions of households. Another interesting point we can take from this policy
simulation is the level of insurance that is provided by the secondary workers of
the household. Back of the envelope calculations using the reduced form results,
suggested that wives were providing about 30 to 40 percent of the earnings
lost by the husband in the period of unemployment. The results of the policy

4Statistics from the Department of Labor for 2010. Available at
http://www.doleta.gov/unemploy/chartbook.cfm
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simulation indicate that when o¤ered 20 to 45 percent of the past earnings,
the AWE is dramatically reduced. This result seems to be consistent with
the implied level of insurance of the reduced form results. Moreover, wives are
willing to accept lower levels of income through UI, because wives do not have to
enter the labor force, allocating time to labor market activities, and instead they
can allocate time to increase the level of household public good and consume
more leisure.

7.2.2 Shutting Down the Unstructured Sector

The second policy simulation tries to capture the value of the unstructured sec-
tor to households. This sector provides households with accessible and �exible
job opportunities. Both of this characteristics are an important part in de-
termining the ability of households to self-insure through increased labor sup-
ply. The fact that there is no entry cost allows secondary workers to respond
promptly when faced with an adverse shock to household income. The part-time
schedule allows secondary earners the ability to continue providing household
public good and supply labor market hours.
However, the value of the unstructured sector is not limited to the insurance

value they provide to households. For families with low level of savings and
low levels of human capital (low levels of earnings) the unstructured sector is
a stable source of employment for secondary earners. Poorer households have
both members participating actively and continuously in the labor force. Thus,
the value of the unstructured sector for these types of families is more important
than just providing insurance.
Finally, there is an indirect insurance value provided by the unstructured

sector. Occasionally, workers are presented with good job opportunities in the
unstructured sector. This refers to high wage o¤ers resulting from a large and
positive wage shock �unstructured. This good opportunities allow the house-
holds to sporadically increase the labor supply and increase family savings. As
mentioned above, holding assets is a self-insurance mechanism in itself.
The simulation results I present considers the e¤ects of a policy that would

shutdown the unstructured sector. By shutting down the unstructured sector,
families will be a¤ected in their ability to self-insure through increased labor
supply. However, as noted above, the impact of this policy is likely to be very
di¤erent across households. To capture the heterogeneity of the e¤ects I divide
the sample of simulated agents into three groups according to their levels of
household savings. To measure the value provided by the unstructured sector, I
solve the model and simulate the household decisions without the unstructured
sector and measure the average welfare for each group for a �ve year period.
Then, I solve for the level of income transfers for each group (transfers every
period for three years) that equalize the average welfare in each group. This
provides a rough measure of the value that the unstructured sector provides to
each group.
Results are presented in Table 16. I present the resulting income transfer

as a percentage of the expected wage in the unstructured sector (i.e. Income
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transfer = x �$unstructured
it )

The results highlight the heterogenous role that the unstructured sector pro-
vides to households. For the poorest households, the income transfer needed to
equate the welfare with and without the unstructured are very large. Essen-
tially, more than 3/4 of the expected earnings in the unstructured sector have
to be transferred to the poorest families every period to make them indi¤erent.
This is due to the fact that poor households have both members of the house-
hold supplying labor market hours. Generally the husband is employed in the
structured sector and the wife is employed in the unstructured sector. Hence,
for a large part of this group, the value of the unstructured is more than just
insurance, it is an important part of their livelihood.
For the "middle wealth" group, the role of the unstructured sector is vastly

di¤erent. It is in this group that the AWE and sporadic entry is most prevalent.
Wives in this group are generally out of the labor force specializing in household
services and enter only occasionally into the structured sector. Entry is moti-
vated by adverse income shocks to the husband�s earnings as well as by good
job opportunities presented in the unstructured sector. The income transfer is
only 27% of the wage they would expect to earn in the unstructured sector.
Finally, for the higher wealth group, the income transfer is about 8%. Fam-

ilies in this group generally resort to savings when faced with negative income
shocks. Wives are generally out of the labor force continuously. However, the
income transfer is not 0% for two reasons. First, families around the 66th
percentile (bottom of the wealthiest households) actually still bene�t from the
insurance value of the unstructured sector, similar to the middle wealth group.
Second, families at the very top of the savings distribution have very di¤erent
labor supply decisions. Speci�cally, in the richest households, husbands drop
out of the structured sector and work in the unstructured sector. The reversal
in the labor supply decisions has to do with the in�exibility of work hours in the
structured sector. Families with very high level of savings have low marginal
utilities of consumption, and thus are in less need of increasing their income or
their savings. However, the marginal utility of leisure and household good are
una¤ected by the level of savings, therefore, husbands are willing to sacri�ce
higher levels of earnings in the structured sector for the increase in available
hours when working in the unstructured sector.

8 Conclusions

This paper examines the added worker e¤ect in the context of a developing coun-
try. Mexico presents the ideal conditions for studying the response of wives to
unemployment of the husbands for four main reasons. First, households conform
to the traditional view of primary and secondary workers within a household,
60% of households have the household head participating in the labor force ac-
tively and permanently, and wives are generally out of the labor devoting time
to household good services. Second, as in most developing countries, there is
limited access to credit thereby limiting the ability of households to smooth con-

30



sumption by borrowing against future income. Third, there is no unemployment
insurance in Mexico, and thus there is no concern of social insurance programs
crowding out the added worker e¤ect. Finally, the high macroeconomic volatility
of the economy, translates into uncertain labor market outcomes for households.
The reduced form evidence presented in the paper, uncovers a large and

signi�cant added worker e¤ect. Wives whose husband su¤ered an unemployment
event, are 11 percentage points more likely to enter the labor force than wives
whose husband did not lose his job. The entry rate is thus 60% higher as a
result of the unemployment spell. Additionally, the results on the sample of
workers that lost their job due to plant closing suggest that OLS results may be
downward biased, and the actual AWEmay be 20% larger, around 12 percentage
points. Furthermore, the analysis revealed the transitory nature of the added
worker e¤ect, where 75% of the wives that entered appear to voluntarily exit the
labor force. Another interesting feature of the analysis, is that wives who enter
transitorily tend to have jobs in what is deemed as the unstructured sector. That
is, occupations such as domestic employees, street vendors, in-home production
of food and clothes; jobs that require low levels of skills, have low entry costs,
and are readily available to wives facing tough economic conditions.
The model developed and estimated in this paper captures �ve important

factors that in�uence the labor supply decisions within the household. First,
the model captures the trade-o¤s families face when deciding how to allocate
time to leisure, labor market supply and household good production services.
Second, the model includes human capital accumulation which jointly with the
demand for time from the household good production technology characterizes
the incentives for specialization within the household. Third, by explicitly mod-
elling savings decisions and borrowing constraints, the model is able to capture
the limited ability of families to smooth income shocks through credit. Fourth,
the uncertainty that households face in the labor market are captured in the
model by having job destruction shocks as well as shocks to the wages o¤ered
to workers. Finally, the framework includes a choice of sector of employment
that allows me to capture the di¤erent value of the job opportunities available
to the di¤erent types of workers.
The model is estimated by Indirect Inference and the model is then validated

through an out of sample test; the model accurately captures the marginal ef-
fect of unemployment on the wives�probability of entering the labor force (the
AWE), but it under predicts the entry rate of wives whose husband didn�t suf-
fer an unemployment spell. The estimated parameters of the model are used
to perform two counter factual policies: o¤ering unemployment insurance to
those workers in the structured sector, and second, shutting down the unstruc-
tured sector. Results of the counter factual policies suggest that in accordance
to the point made by Cullen and Gruber (2000), there is a strong crowd out
e¤ect of unemployment insurance. The AWE measured in the simulated data,
virtually disappears when the unemployment insurance reaches a 45% replace-
ment rate. On the other hand, the value of the unstructured sector is revealed
to be heterogenous across families. For households with low level of savings,
the unstructured sector is frequently used to increase the level of earnings in
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the household and thus is highly valuable. For families in the middle third of
the savings distribution, the value of the unstructured sector is much lower, as
wives are generally out of the labor force and only participate when faced with
an unemployment event or a sharp reduction in earnings of the primary earner
of the household. Finally, for households at the top of the savings distribution,
the unstructured sector has very little value, as these families mostly rely on
savings to smooth consumption when faced with adverse income shocks.
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Figure 1: Patterns of Labor Force Participation for Married Women
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Figure 2: The Crowd Out E¤ect of Unemployment Insurance on the Added
Worker E¤ect
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Table 1: Summary Statistics on the Sample of Married Women and Men
Men Women

Age 39.88 37.15
Education years 9.03 8.30

LFP rates (cross-section) 95.17 35.99
LFP rates (longitudinal) 98.38 52.69

Hours of Work 44.80 12.19
Hours of Work (conditional) 47.16 34.99
Hours in Home Production 6.38 41.60

Table 2: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

(1) (2) (3) (4) (5)
Wife Entry Wife Entry Wife Entry Wife Entry Wife Entry

Husband Unemployed 0.110*** 0.114*** 0.114*** 0.113*** 0.112***
(0.00766) (0.00760) (0.00758) (0.00757) (0.00756)

Wife Age 0.0178*** 0.00832*** 0.0150*** 0.0151***
(0.000843) (0.000998) (0.00132) (0.00131)

Wife Age2=100 -0.0267*** -0.0160*** -0.0221*** -0.0223***
(0.00108) (0.00127) (0.00166) (0.00166)

Wife Education -0.000403 0.00220 0.0163*** 0.0164***
(0.00133) (0.00134) (0.00163) (0.00163)

I(children under 6 yrs) -0.0309*** -0.0344*** -0.0342***
(0.00261) (0.00261) (0.00261)

I(children 6-12 yrs) 0.00584** 0.00471** 0.00480**
(0.00237) (0.00238) (0.00238)

I(children12-18 yrs) 0.0369*** 0.0370*** 0.0369***
(0.00258) (0.00260) (0.00260)

Husband Age -0.00696*** -0.00706***
(0.00135) (0.00135)

Husband Age2=100 0.00559*** 0.00570***
(0.00162) (0.00162)

Husband Education -0.0215*** -0.0216***
(0.00142) (0.00142)

Av. Unemployment 0.793***
(0.0595)

Constant 0.191*** -0.0787*** 0.106*** 0.146*** 0.0750***
(0.00952) (0.0186) (0.0207) (0.0241) (0.0247)

Observations 161,975 161,975 161,975 161,975 161,975
R-squared 0.007 0.014 0.016 0.020 0.021

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 3: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

E¤ect of Children Age on the Added Worker E¤ect
(1)

Wife Entry

Husband Unemployed 0.0754***
(0.0143)

Wife Age 0.0151***
(0.00131)

Wife Age2=100 -0.0223***
(0.00166)

Wife Education 0.0164***
(0.00163)

I(children under 6 yrs) -0.0341***
(0.00263)

I(children 6-12 yrs) 0.00342
(0.00240)

I(children12-18 yrs) 0.0363***
(0.00262)

I(children under 6 yrs)� Husband Unemployed -0.00362
(0.0159)

I(children 6-12 yrs)� Husband Unemployed 0.0565***
(0.0153)

I(children 12-18 yrs)� Husband Unemployed 0.0220
(0.0161)

Husband Age -0.00705***
(0.00135)

Husband Age2=100 0.00570***
(0.00162)

Husband Education -0.0216***
(0.00142)

Av. Unemployment 0.793***
(0.0595)

Constant 0.0752***
(0.0247)

Observations 161,975
R-squared 0.021

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4: Marginal E¤ect of Husband Unemployment due to Plant Closing on
the Probability of Wives Entering the Labor Force

(I) (II) (III)
Wife Entry Wife Entry Wife Entry

Husband Unemployed 0.0938***
(0.0169)

Plant Closing 0.116***
(0.0364)

Plant Closing (1 month) 0.119**
(0.0545)

Wife Age 0.00450 0.00448 0.00452
(0.00286) (0.00286) (0.00286)

Wife Age2=100 -0.0101*** -0.00999*** -0.0101***
(0.00368) (0.00367) (0.00367)

Wife Education 0.0145*** 0.0145*** 0.0144***
(0.00290) (0.00291) (0.00291)

I(children under 6 yrs) -0.0226*** -0.0225*** -0.0224***
(0.00580) (0.00580) (0.00580)

I(children 6-12 yrs) 0.00235 0.00254 0.00246
(0.00510) (0.00511) (0.00511)

I(children12-18 yrs) 0.0366*** 0.0364*** 0.0364***
(0.00565) (0.00565) (0.00565)

Husband Age -0.000204 -0.000428 -0.000452
(0.00286) (0.00286) (0.00286)

Husband Age2=100 -0.000211 9.73e-05 0.000145
(0.00349) (0.00349) (0.00349)

Husband Education -0.0158*** -0.0159*** -0.0159***
(0.00283) (0.00283) (0.00283)

Av. Unemployment 0.525*** 0.538*** 0.537***
(0.163) (0.163) (0.163)

Constant 0.0927* 0.0964* 0.0960*
(0.0499) (0.0499) (0.0499)

Observations 29,123 29,123 29,123
R-squared 0.017 0.017 0.016

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 5: Marginal E¤ect of Husband�s Re-employment on the Probability of
Wives Exiting the Labor Force

(1) (2) (3) (4) (5)
Wife Exit Wife Exit Wife Exit Wife Exit Wife Exit

Husband Re-employed 0.121*** 0.119*** 0.120*** 0.124*** 0.127***
(0.0293) (0.0291) (0.0291) (0.0293) (0.0292)

Wife Age -0.0119 0.00602 0.00350 0.00436
(0.0114) (0.0133) (0.0171) (0.0172)

Wife Age2=100 0.0217 -0.00112 -0.000837 -0.00197
(0.0147) (0.0169) (0.0213) (0.0214)

Wife Education -0.0182 -0.0267 -0.0232 -0.0222
(0.0167) (0.0168) (0.0208) (0.0208)

I(children under 6 yrs) 0.000473 -0.00211 -0.00333
(0.0314) (0.0317) (0.0316)

I(children 6-12 yrs) -0.0428 -0.0443 -0.0447
(0.0288) (0.0294) (0.0294)

I(children12-18 yrs) -0.0715** -0.0686** -0.0714**
(0.0308) (0.0311) (0.0312)

Husband Age 0.00224 0.00295
(0.0164) (0.0165)

Husband Age2=100 0.000227 -0.000686
(0.0196) (0.0196)

Husband Education -0.00376 -0.00385
(0.0179) (0.0179)

Av. Unemployment 1.012
(0.628)

Constant 0.446*** 0.612** 0.372 0.520* 0.384
(0.107) (0.244) (0.272) (0.306) (0.321)

Observations 1,458 1,458 1,458 1,458 1,458
R-squared 0.053 0.063 0.069 0.076 0.078

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6: Summary Statistics on Characteristics of Employment
Men Working wives Entry wives AWE wives

Hours 44.82 37.84 24.61 23.92

Home Prod. 6.08 28.50 36.33 36.86

Earnings 3825 3686 1540 1516

Hourly Wage 90.81 93.60 64.57 63.89

Type of Jobs
Business Owner 8.91 2.56 2.39 0.72
Self-Employed 16.31 13.46 42.57 43.28
Pieceworkers 8.72 2.99 12.20 11.75
Salaried 66.06 81.00 42.90 44.25

% Formal 66.89 77.38 24.21 19.26
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Table 7: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

Controlling for Past Labor Force Experience of Wives
(1) (2) (3) (4) (5)

Wife Entry Wife Entry Wife Entry Wife Entry Wife Entry

Husband Unemployed 0.109*** 0.111*** 0.111*** 0.111*** 0.109***
(0.00755) (0.00750) (0.00748) (0.00747) (0.00746)

I(Never Worked) -0.115*** -0.117*** -0.121*** -0.120*** -0.119***
(0.00396) (0.00405) (0.00405) (0.00406) (0.00405)

I(Last job within 1 year) 0.147*** 0.144*** 0.140*** 0.139*** 0.139***
(0.00597) (0.00595) (0.00595) (0.00594) (0.00594)

I(Last job btwn 3-5 years) -0.0690*** -0.0689*** -0.0643*** -0.0632*** -0.0631***
(0.00539) (0.00537) (0.00537) (0.00536) (0.00536)

I(Last job over 5 years) -0.114*** -0.120*** -0.124*** -0.121*** -0.121***
(0.00391) (0.00399) (0.00401) (0.00401) (0.00401)

Wife Age 0.0243*** 0.0134*** 0.0172*** 0.0174***
(0.000846) (0.000993) (0.00130) (0.00130)

Wife Age2=100 -0.0332*** -0.0202*** -0.0234*** -0.0236***
(0.00108) (0.00126) (0.00164) (0.00164)

Wife Education -0.00395*** -0.000875 0.0121*** 0.0121***
(0.00132) (0.00134) (0.00161) (0.00161)

I(children under 6 yrs) -0.0257*** -0.0286*** -0.0284***
(0.00258) (0.00259) (0.00258)

I(children 6-12 yrs) 0.0201*** 0.0184*** 0.0185***
(0.00237) (0.00238) (0.00238)

I(children12-18 yrs) 0.0378*** 0.0371*** 0.0371***
(0.00255) (0.00257) (0.00257)

Husband Age -0.00323** -0.00334**
(0.00134) (0.00134)

Husband Age2=100 0.00191 0.00202
(0.00160) (0.00160)

Husband Education -0.0197*** -0.0198***
(0.00140) (0.00140)

Av. Unemployment 0.785***
(0.0589)

Constant 0.282*** -0.122*** 0.0726*** 0.0902*** 0.0198
(0.0100) (0.0186) (0.0207) (0.0241) (0.0246)

Observations 161,975 161,975 161,975 161,975 161,975
R-squared 0.034 0.039 0.042 0.044 0.045

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 8: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

Within Group Comparison by Past Labor Force Experience
(1)

Wife Entry

Husband Unemployed 0.111***
(0.0236)

I(Never Worked) -0.119***
(0.00410)

I(Last job within 1 year) 0.138***
(0.00602)

I(Last job btwn 3-5 years) -0.0646***
(0.00541)

I(Last job over 5 years) -0.121***
(0.00405)

I(Never Worked)� Husb. Unemployed -0.0144
(0.0266)

I(Last job within 1 year)� Husb. Unemployed 0.0126
(0.0375)

I(Last job btwn 3-5 years)� Husb. Unemployed 0.0715*
(0.0390)

I(Last job over 5 years)� Husb. Unemployed -0.00584
(0.0263)

Wife Age 0.0174***
(0.00130)

Wife Age2=100 -0.0236***
(0.00164)

Wife Education 0.0121***
(0.00161)

I(children under 6 yrs) -0.0284***
(0.00258)

I(children 6-12 yrs) 0.0185***
(0.00238)

I(children12-18 yrs) 0.0371***
(0.00257)

Husband Age -0.00332**
(0.00134)

Husband Age2=100 0.00200
(0.00160)

Husband Education -0.0198***
(0.00140)

Av. Unemployment 0.785***
(0.0589)

Constant 0.0201
(0.0246)

Observations 161,975
R-squared 0.045

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 9: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Exiting the Labor Force
Test for Spurious Correlation

(1) (2) (3) (4) (5)
Wife Exit Wife Exit Wife Exit Wife Exit Wife Exit

Husband Unemployed -0.000200 -0.0211*** -0.0212*** -0.0215*** -0.0208***
(0.00286) (0.00275) (0.00274) (0.00275) (0.00275)

Wife Age -0.0192*** -0.0159*** -0.0228*** -0.0228***
(0.000249) (0.000278) (0.000478) (0.000478)

Wife Age2=100 0.0216*** 0.0186*** 0.0233*** 0.0233***
(0.000262) (0.000290) (0.000493) (0.000493)

Wife Education -0.113*** -0.114*** -0.110*** -0.110***
(0.000792) (0.000797) (0.000982) (0.000982)

I(children under 6 yrs) 0.0299*** 0.0323*** 0.0323***
(0.00161) (0.00161) (0.00161)

I(children 6-12 yrs) 0.00110 0.00144 0.00144
(0.00144) (0.00143) (0.00143)

I(children12-18 yrs) -0.0178*** -0.0201*** -0.0201***
(0.00151) (0.00151) (0.00151)

Husband Age 0.00807*** 0.00807***
(0.000476) (0.000476)

Husband Age2=100 -0.00487*** -0.00487***
(0.000462) (0.000462)

Husband Education 0.00252*** 0.00254***
(0.000871) (0.000871)

Av. Unemployment -0.196***
(0.0348)

Constant 0.869*** 1.508*** 1.424*** 1.325*** 1.342***
(0.00616) (0.00827) (0.00893) (0.00951) (0.0100)

Observations 313,610 313,610 313,610 313,610 313,610
R-squared 0.012 0.104 0.105 0.114 0.114

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 10: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

Estimates for Workers in the Lowest Decile of the Income Distribution
(1) (2) (3) (4) (5)

Wife Entry Wife Entry Wife Entry Wife Entry Wife Entry

Husband Unemployed 0.113*** 0.112*** 0.110*** 0.111*** 0.109***
(0.0227) (0.0225) (0.0225) (0.0225) (0.0225)

I(Never Worked) -0.120*** -0.121*** -0.125*** -0.126*** -0.126***
(0.0127) (0.0129) (0.0129) (0.0129) (0.0129)

I(Last job within 1 year) 0.136*** 0.133*** 0.128*** 0.127*** 0.128***
(0.0184) (0.0183) (0.0183) (0.0183) (0.0183)

I(Last job btwn 3-5 years) -0.0646*** -0.0610*** -0.0546*** -0.0543*** -0.0541***
(0.0181) (0.0180) (0.0180) (0.0180) (0.0180)

I(Last job over 5 years) -0.104*** -0.112*** -0.115*** -0.116*** -0.116***
(0.0129) (0.0130) (0.0131) (0.0131) (0.0131)

Wife Age 0.0273*** 0.0169*** 0.0126*** 0.0129***
(0.00252) (0.00295) (0.00388) (0.00388)

Wife Age2=100 -0.0361*** -0.0236*** -0.0184*** -0.0187***
(0.00319) (0.00372) (0.00482) (0.00482)

Wife Education 0.00305 0.00575 0.00624 0.00618
(0.00478) (0.00482) (0.00533) (0.00532)

I(children under 6 yrs) -0.0315*** -0.0315*** -0.0311***
(0.00824) (0.00826) (0.00826)

I(children 6-12 yrs) 0.0309*** 0.0298*** 0.0295***
(0.00767) (0.00771) (0.00771)

I(children12-18 yrs) 0.0306*** 0.0291*** 0.0286***
(0.00841) (0.00847) (0.00846)

Husband Age 0.00695* 0.00695*
(0.00392) (0.00392)

Husband Age2=100 -0.00811* -0.00811*
(0.00466) (0.00466)

Husband Education 0.000529 0.000446
(0.00506) (0.00505)

Av. Unemployment 0.954***
(0.183)

Constant 0.327*** -0.156*** 0.0283 -0.0283 -0.120
(0.0329) (0.0582) (0.0641) (0.0729) (0.0748)

Observations 16,227 16,227 16,227 16,227 16,227
R-squared 0.039 0.046 0.049 0.050 0.052

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 11: Marginal E¤ect of Husband�s Under-Employment on the Probability
of Wives Entering the Labor Force

(1) (2) (3) (4) (5)
Wife Entry Wife Entry Wife Entry Wife Entry Wife Entry

Husband Under-employed 0.0348*** 0.0411*** 0.0412*** 0.0326*** 0.0319***
(0.00450) (0.00451) (0.00451) (0.00455) (0.00455)

Wife Age 0.0177*** 0.00833*** 0.0150*** 0.0152***
(0.000844) (0.000998) (0.00132) (0.00132)

Wife Age2=100 -0.0266*** -0.0160*** -0.0221*** -0.0223***
(0.00108) (0.00127) (0.00166) (0.00166)

Wife Education 0.000720 0.00328** 0.0165*** 0.0166***
(0.00133) (0.00135) (0.00163) (0.00163)

I(children under 6 yrs) -0.0313*** -0.0347*** -0.0345***
(0.00261) (0.00261) (0.00261)

I(children 6-12 yrs) 0.00567** 0.00472** 0.00481**
(0.00237) (0.00238) (0.00238)

I(children12-18 yrs) 0.0366*** 0.0368*** 0.0368***
(0.00258) (0.00260) (0.00260)

Husband Age -0.00711*** -0.00721***
(0.00135) (0.00135)

Husband Age2=100 0.00578*** 0.00589***
(0.00162) (0.00162)

Husband Education -0.0206*** -0.0208***
(0.00142) (0.00142)

Av. Unemployment 0.804***
(0.0595)

Constant 0.195*** -0.0767*** 0.108*** 0.149*** 0.0765***
(0.00953) (0.0186) (0.0207) (0.0241) (0.0247)

Observations 161,975 161,975 161,975 161,975 161,975
R-squared 0.006 0.013 0.015 0.019 0.020

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 12: Marginal E¤ect of Husband�s Unemployment on the Probability of
Wives Entering the Labor Force

Controlling for the Duration of the Unemployment Spell
(1) (2)

Wife Entry Wife Entry

Husband Unemployed (1 quarter) 0.105*** 0.105***
(0.00814) (0.00814)

I(Never Worked) -0.119*** -0.119***
(0.00406) (0.00405)

I(Last job within 1 year) 0.139*** 0.139***
(0.00595) (0.00594)

I(Last job btwn 3-5 years) -0.0636*** -0.0631***
(0.00537) (0.00536)

I(Last job over 5 years) -0.121*** -0.121***
(0.00401) (0.00401)

Wife Age 0.0173*** 0.0174***
(0.00130) (0.00130)

Wife Age2=100 -0.0235*** -0.0236***
(0.00164) (0.00164)

Wife Education 0.0121*** 0.0121***
(0.00161) (0.00161)

I(children under 6 yrs) -0.0283*** -0.0284***
(0.00259) (0.00258)

I(children 6-12 yrs) 0.0182*** 0.0185***
(0.00238) (0.00238)

I(children12-18 yrs) 0.0373*** 0.0371***
(0.00257) (0.00257)

Husband Age -0.00333** -0.00333**
(0.00134) (0.00134)

Husband Age2=100 0.00203 0.00202
(0.00160) (0.00160)

Husband Education -0.0198*** -0.0198***
(0.00140) (0.00140)

Husband Unemployed (2 quarters) 0.0131
(0.0218)

Husband Unemployed (3 quarter) 0.0248
(0.0427)

Husband Unemployed (4 quarter) 0.426***
(0.104)

Av. Unemployment 0.784*** 0.784***
(0.0590) (0.0589)

Constant 0.0231 0.0201
(0.0247) (0.0246)

Observations 161,295 161,975
R-squared 0.045 0.045

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 13: Parameter Estimates and Matched Moments
Parameter Moment Model Data

� % job destroyed 8.61 7.58
� av. hours in HP 53.03 47.95

$unstr
it constant in wage regression 13.12 11.57

�unstructured var of residuals of wage regression 7.34 13.42
�1 constant in wage regression 45.12 52.65
�2 return to experience in wage regression 0.66 0.52
�3 return to experience^2 in wage regression -0.019 -0.03

�structured var of residuals of wage regression 16.15 23.42
% of workers in the unstructured sector 18.12 11.57

Table 14: Validation of the Model: The AWE Estimates
Comparing Simulation and Data

LPM_sim LPM_data

Wife Entry Wife Entry

Husband Unemployed 0.142*** 0.115***
(0.021) (0.007)

Constant 0.041*** 0.188***
(0.003) (0.013)

Observations 11,374 137,859

Table 15: The AWE Estimates using Simulated Data
The Role of Household Savings

Wife Entry

Husband Unemployed 0.073**
(0.037)

Age -0.013
(0.012)

Age2 -0.001
(0.002)

HHsavings / 1000 -0.023***
(0.001)

Constant 0.253***
(0.14)

Observations 11,374

47



Table 16: Policy Simulation: Shutting down the Unstructured Sector
Income transfers that equate average welfare with and without the

unstructured sector
Average Transfer

Poorest 1/3 77%
Middle Wealth 27%
Wealthiest 1/3 8%
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