
The Interaction between Labor and Credit Markets:

The Impact of Bankruptcy on Labor Supply

Decisions

Daphne Chen∗

Florida State University

March 27, 2012

Abstract

One of the purposes of Chapter 7 bankruptcy law is to improve
debtors’ work incentives by giving them a “fresh start”. I ask the ques-
tion “How much does a fresh start increase labor supply” by construct-
ing a dynamic partial equilibrium job search model with bankruptcy
choices which allows direct assessment of counterfactual outcomes. The
model predicts that a fresh start on average increases the labor supply
of Chapter 7 bankruptcy filers by 3.5%.
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1 Introduction

There are two bankruptcy choices in the United States, Chapter 7 and Chap-
ter 13. Chapter 7 bankruptcy, which accounts for around 70% of total filings,
provides a “fresh start” to debtors by allowing them to keep all of their cur-
rent and future earnings after bankruptcy. With over 1.5 million bankruptcy
filings per year, there has been brewing debate over whether the bankruptcy
system should be less favorable to debtors.1 But what motivated the birth
of a fresh start bankruptcy system in the U.S. in the first place? Fresh start
was justified by the Supreme Court on the grounds that it would encourage
work incentives.2 As summarized in the 1934 ruling involving Local Loan
Company and Hunt,

“From the viewpoint of the wage earner, there is little difference

between not earning at all and earning wholly for a creditor.”

This paper quantifies the effect by asking the question, “How much does a
fresh start increase the labor supply?”

One might not expect a link between bankruptcy law and labor supply
decisions. However, wealth and borrowing constraints have been shown
in past research to have a significant effect on households’ labor supply
decisions. For instance, Rendon (2006) finds that reservation wages are
affected negatively by wealth and positively by borrowing constraints. On
the one hand, once individuals in debt file for bankruptcy, they are relieved
from their debt and do not need to work as much to repay. Moreover, because
individual wealth increases instantly upon bankruptcy (from negative to zero
or above depending on exemptions), people can be more selective and wait
for jobs that offer higher wages. These two forces suggest that debtors may
reduce work after bankruptcy.

On the other hand, debtors face borrowing constraints both before and
after bankruptcy. Beforehand, according to Edelberg (2006), people in
poorer financial positions tend to be constrained from borrowing because
they are more likely to default and thus face high loan interest rates. In ad-
dition, debtors usually have difficulty obtaining new loans after bankruptcy.

1As a result, the Bankruptcy Abuse Prevention and Consumer Protection Act of 2005
(BAPCPA) made several significant changes to the U.S. bankruptcy code, attempting to
make it more difficult for some consumers to file bankruptcy under Chapter 7.

2A fresh start may have other benefits to the society besides improving work incen-
tives, such as encouraging entrepreneurship. Motivate by the following quotes, I focus on
the effect of bankruptcy on individual labor supply decisions as opposed to investment
decisions.
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A Chapter 7 bankruptcy history stays on one’s credit record for ten years
as prescribed by the Fair Credit Reporting Act (FCRA), and Musto (2004)
finds that individuals with bankruptcy records have very limited access to
borrowing because of the dramatic drop in their credit scores. To better
prepare themselves against unexpected events such as job interruption or
unanticipated expenses without access to borrowing, individuals may want
to work more and save more. These two competing arguments (“wealth ef-
fects” versus “borrowing constraint effects”) make the effect of bankruptcy
on labor supply ambiguous.

Most papers in the literature, such as Athreya (2002), Livshits et al.
(2007), and Chatterjee et al. (2007), assume that consumers draw idiosyn-
cratic productivities from a known distribution and supply labor inelasti-
cally, which eliminates any interaction between credit markets and labor
markets. There are very few papers that introduce a labor decision into a
bankruptcy model. Athreya and Simpson (2006) allow endogenous search
effort for unemployed individuals that affects the job arrival rate. Under
their model setting, it is assumed that bankruptcy only affects nonwork-
ers through the change in search effort, but does not affect workers. In Li
and Sarte (2006), individuals make indivisible labor supply decisions such
that they either do not work or work full-time. Bankruptcy only affects the
extensive margin in their model but not the intensive margin.

While most papers focus on only Chapter 7 bankruptcy, Li and Sarte
(2006) allow individuals to make both bankruptcy-chapter choices. While a
fresh start grants debt removal with full exemption of future wages, Chap-
ter 13 bankruptcy filers instead have to give up a fraction of their earnings,
typically for the next three to five years, to repay creditors, during which
they cannot incur new debt without consulting the trustee because addi-
tional debt is believed to compromise the debtor’s ability to complete the
repayment plan.3 I follow their modeling strategy, which treats wage gar-
nishment from Chapter 13 bankruptcy as a wage tax. Although Chapter
13 bankruptcy filers can re-access the credit market sooner than Chapter 7
bankruptcy filers, which reduces their work incentives, the wage garnishment
makes the change in the labor supply under different bankruptcy-chapter
choices unclear. If substitution effects dominate income effects, then wage
garnishment reduces work.

One of the key differences between this paper and Li and Sarte (2006)
is that they adapt the equilibrium concept from Athreya (2002) where ev-
ery person in the economy faces the same loan interest rate and the same

3See U.S.C. 1305(c), 1322(a)(1), 1327.
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borrowing constraint (which is set exogenously to match the average debt-
to-income ratio). Because borrowing constraints, as mentioned above, have
been shown in empirical work to affect labor supply, I instead solve for a
competitive menu of loan prices that break even at equilibrium, as in Chat-
terjee et al. (2007). By allowing the loan prices to be risk based, consistent
with findings of Edelberg (2006), the equilibrium generates endogenous
borrowing limits given individuals’ characteristics. For each loan contract, I
calculate the recovery rate that depends on the expected repayment streams
through possible future wage garnishment under Chapter 13. The expected
repayment is affected by individuals’ labor supply decisions after bankruptcy
because the financial intermediaries can recover more when individuals on
the repayment plan earn more by working more. This essentially makes the
loan interest rates individuals receive before bankruptcy dependent on their
labor supply decisions after bankruptcy.

Because bankruptcy choices are endogenous, Chapter 7 bankruptcy fil-
ers tend to have less earnings and more debt than average both in the data
and in the model.4 The self-selection for a fresh start must be taken into ac-
count when assessing labor supply responses under counterfactual scenarios.
I deal with the endogeneity directly by incorporating a sequential job search
model with a continuous wage-offer distribution. Consumers can make la-
bor participation decisions according to their reservation wages. Employed
individuals can continue or quit jobs if not separated involuntarily. Non-
employed individuals can accept or reject job offers if they receive one. For
individuals who participate in the labor market, they can also choose how
much to work. This allows us to investigate the change in labor supply on
both extensive and intensive margins.

If a fresh start is considered as a “treatment”, the “average treatment ef-
fect on the treated” (ATET) calculates the difference in average labor supply
for a Chapter 7 bankruptcy filer under filing and repayment, which measure
the impact of bankruptcy on labor supply decisions. For each filer, we know
his equilibrium labor supply decision. However, for the exact same person,
we also need to know his labor supply decision when he were instead to re-
pay the creditor. This requires the knowledge of what we observe and what
we do not observe. Therefore we must run a counterfactual experiment for
filers. With a model calibrated to match labor and credit market statistics,
the ATET can be calculated directly because we can solve for each filer’s

4In Table 4 of Han and Li (2007), based on the 1984-1995 PSID, they report an average
income of $23,934 for the bankruptcy sample and $36,460 for the entire sample. Net debt
that can be discharged through bankruptcy is $7,475 for the bankruptcy sample and $1,256
for the entire sample.
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optimal labor supply decisions under all possible bankruptcy choices. Since
the counterfactual experiment is done on individual level, it is sufficient to
have a partial equilibrium job search model where the wage offer distribu-
tion is held fixed. Although it might be of interest to evaluate the effect of
bankruptcy policy reforms on aggregate labor supply, this requires a gen-
eral equilibrium model where the wage offer distribution can endogenously
respond to policy changes, and it is behind the scope of this paper.

Why can’t we just estimate the effect of bankruptcy on the labor supply
from micro-level data? First of all, we lack detailed information on both
labor and credit market activities. The National Longitudinal Survey of the
Youth 1979 (NLSY79) and the Michigan Panel Survey of Income Dynam-
ics (PSID) are two possible candidate datasets to work with. While the
NLSY79 has detailed information on labor market activities, it has minimal
information on bankruptcy. The 1996 PSID provides more information on
bankruptcy, but it only surveys wealth every five years. Despite the difficul-
ties, Han and Li (2007) make the first (and only) attempt to estimate the
effect from a static treatment model using data from the 1984-1995 PSID.
They control the selection issue through the use of instrumental variables,
which must affect bankruptcy decisions but not directly labor supply deci-
sions, except through bankruptcy filings. The instruments they utilize are
social stigma and financial benefits. Because social stigma is unobservable,
the lagged state bankruptcy rate is used as a proxy. Financial benefit is de-
fined as the amount of net debt that can be discharged through bankruptcy,
which has to be calculated from the wealth information, which they assume
to be the same for every five-year interval. They find that a fresh start re-
duces the labor supply by 9% for Chapter 7 filers, the opposite to the stated
goal, although the effect is not statistically significant.

The paper is organized as follows. I start by introducing the ATET
methodology in Section 2. I formulate the model environment in Section
3. In Section 4, I describe the equilibrium. The model is parameterized in
Section 5. In Section 6, I describe equilibrium behavior. In Section 7, I
present the benchmark model results and reconcile my result with reduced-
form estimation results by running treatment regressions on my simulated
data. Section 8 concludes.

2 ATET Methodology

The labor supply response table as shown in Table 1 can help us understand
how to correctly measure the effect. The ultimate goal of this paper is to
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Table 1: Labor Supply Response Table

d∗ \ d 0 7 13

0 (0,0)

7 (7,0) (7,7)

13

first fill the table up through a model and then evaluate the effect from it.
Each individual first has to assess the value of choosing each bankruptcy

action d = {0, 7, 13} listed as the columns of Table 1 where d = 0 means an
individual does not file for bankruptcy, d = 7 means he files for Chapter 7
bankruptcy, and d = 13 means he files for Chapter 13 bankruptcy. Their
actual choice d∗ is the maximum of those possible values. Each individual
belongs to one of the three rows according to his actual bankruptcy deci-
sion. For instance, a Chapter 7 bankruptcy filer chooses d∗ = 7 and thus is
assigned to the second row.

The diagonals are observable since the individual has revealed d = d∗

is their optimal choice. On the other hand, the off-diagonal elements are
not observable - we only know that those values of d are not as high as d∗.
Specifically, for a Chapter 7 bankruptcy filer, we observe his labor supply
response in cell (7,7) of the table when he is under Chapter 7 bankruptcy,
but we do not observe his labor supply response in (7,0) when the filer were
instead to choose to repay the creditor.

I calculate the average annual working hours conditional on bankruptcy
decisions using a combined cross-sectional dataset from 1984-1995 PSID.5

There are 28893 nonfilers versus only 58 Chapter 7 filers and 41 Chapter 13
filers in the dataset. As is evident from Table 2, Chapter 7 bankruptcy filers
on average work for 1890.60 hours, which is lower than nonfilers who on
average work for 2114.20 hours in a year.6 The standard errors for the mean
estimates are shown in parentheses. The small sample size of bankruptcy
filers induces imprecise estimates with large standard errors. We are not
able to calculate any off-diagonal value directly from data. Given the limited
information that we can get, this table is only for illustration purpose on
how we can calculate the diagonal values from data.

5Please see the appendix for sample selection criteria.
6I also calculate the average annual working hours from NLSY79 from the same time

period. The average annual working hours is 2039.16 for nonfilers, 2005.94 for Chapter 7
filers, and 2078.60 for Chapter 13 filers.
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Table 2: Annual Working Hours from PSID 1984-1995

d∗ \ d 0 7 13

0
2114.20
(3.85)

7
1890.60
(94.83)

13
1946.29
(87.58)

Back to Table 1, the effect of a fresh start on labor supply for each
Chapter 7 bankruptcy filer is the difference between the values in (7,7) and
that in (7,0). Therefore, the impact of a fresh start on labor supply can
be measured by taking the average effect among all Chapter 7 bankruptcy
filers. Formally,

ATET = h̄(7, 7) − h̄(7, 0) (1)

where h̄(d∗, d) is average labor supply response given equilibrium and coun-
terfactual bankruptcy decisions. If the ATET is positive, this implies that
a fresh start increases labor supply. To make the comparison, it requires
knowledge of what we do not observe, i.e., the value in (7,0), and this is why
we must run a counterfactual for bankruptcy filers.

The reason why we cannot simply replace the value in (7,0) with the ob-
servable value in (0,0) is because bankruptcy events are endogenous instead
of randomly assigned. If we do not consider the possibility that Chapter
7 bankruptcy filers are more likely to suffer from unemployment and have
lower wealth than others, that is, if we ignore the endogeneity of bankruptcy
decisions, the estimates could be biased.

There are two possible ways to deal with the endogenous bankruptcy
treatment if we estimate from micro-level data. The first situation is when
the we can include in the regression the factors which determine the bankruptcy
decisions. Therefore, given the covariates, the bankruptcy decision is inde-
pendent of the labor supply responses (“unconfoundedness assumption”).
We can then estimate the the effect of endogenous bankruptcy on labor
supply via a “kitchen sink” regression. The problem is that the bankruptcy
decisions can also be affected by the labor market outcomes. For instance,
a person having undergone a period of prolonged unemployment is more
likely to default. The reverse causality thus violates the unconfoundedness
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assumption.
The second possible method is through instrumental variables (IV),

which have effects on the bankruptcy decisions but not directly on the
labor supply decisions, except through bankruptcy filings. Han and Li
(2007) use two instruments, social stigma and potential financial benefits
from bankruptcy, in their analyses. Because personal preference is not di-
rectly observable, they use lagged state bankruptcy rate as a proxy of social
stigma. To control for the possibility that the proxy may be correlated with
the labor-market conditions, they also include lagged state unemployment
rate and lagged state income-growth rate in the regression. The poten-
tial financial benefit from bankruptcy, defined as the amount of unsecured
debts net of non-exempted assets, is calculated from the wealth informa-
tion. Because the PSID surveys wealth every five years, they assume that
individuals have the same wealth over every five year interval, introducing
measurement errors. In addition, their financial benefit is highly correlated
with net wealth for individuals who are in debt, and labor supply is nega-
tively affected by wealth, according to literature findings. This casts doubts
on the validity of the instrument.

The endogeneity issue of bankruptcy seemingly cannot be resolved through
one of the two above methods due to the interdependence of labor and credit
market behaviors. I take an alternative approach to estimate this effect from
a model that allows individuals to make endogenous bankruptcy and labor
supply decisions. The difference between the equilibrium and counterfac-
tual labor market outcomes can be assessed through the model. In the next
section, I begin describing the model environment.

3 The Model

Time is discrete and infinite. There is a unit measure of agents who survive
to next period with a constant probability ρ. Newborns replace those who
do not survive. Each agent is endowed with one unit of time that they can
allocate between work h and leisure 1− h. Competitive financial intermedi-
aries take deposits from and give loans to agents. There exists a government
that collects labor income taxes and runs social welfare programs.

3.1 Preferences

Agents value non-negative consumption c ≥ 0 and dislike work h. The
utility function u(c, h) is strictly increasing and concave in consumption c
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and strictly decreasing and convex in hours worked h. Agents discount the
future at rate β ∈ [0, 1].

3.2 Bankruptcy

An agent enters a period with assets a ∈ IR and expense shocks ζ ∈ Z. The
expense ζ occurs with probability z(ζ) independent of time, interpreted as
unanticipated medical bills or lawsuits. The net worth of an agent in the
beginning of the period is defined as a− ζ.

Let b ∈ {0, 7, 13} denote the bankruptcy flag status, where b = 0 means
the agent has no bankruptcy record, b = 7 means he has a Chapter 7
bankruptcy record, and b = 13 means he has a Chapter 13 bankruptcy
record. While agents have a bankruptcy flag on their credit record, they are
excluded from the credit market (i.e., a′ ≥ 0).

An agent can have no bankruptcy record even if he has filed for bankruptcy
in the past, because bankruptcy filers may remove their bankruptcy records
b ∈ {7, 13} with probability γb in each period provided that they do not
default in that period. The removal of the bankruptcy flags is modeled
as a Markov process to avoid keeping track of the number of periods the
flags already are on one’s credit record. The average duration of carry-
ing a bankruptcy flag b (not counting the period of default) is therefore
1/(1−γb)−1. If γb = 0, agents remove flags immediately in the period after
default. If γb = 1, agents carry bankruptcy flags forever.

Agents without a bankruptcy flag b = 0 can exercise the default option if
a−ζ < 0. All debtors are eligible for Chapter 7 bankruptcy, but Chapter 13
bankruptcy is only available for wage earners. If agents file for bankruptcy,
their debts are discharged and they continue into the next period with a
bankruptcy flag associated with their bankruptcy choices. For instance, if
they file under Chapter 7 (d = 7), their bankruptcy flag next period will be
b′ = 7. However, agents with a bankruptcy flag b = {7, 13} on the credit
record can only default if repayment results in negative consumption.

We assume that an agent cannot save or borrow (i.e., a′ = 0) in the
period of default. This is to capture the fact that whatever they save will
be confiscated by the court and given back to creditors, so they do not have
incentives to save. They are also not able to get loans in the period of default,
because they will default all loans altogether, so no financial intermediary
will be willing to extend loans.

Denote δb as the fraction of earnings garnished for agents with bankruptcy
flag status b. Because Chapter 7 bankruptcy filers start afresh, they have
all their current and future earnings exempted, so δ7 = 0. Chapter 13 filers
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have a fraction δ13 > 0 of their earnings garnished as long as they have the
bankruptcy flag attached.7 For agents without a bankruptcy flag, δ0 = 0 .

3.3 Employment

The employment status for an agent is binary e ∈ {0, 1}, where e = 1
indicates the agent is employed and e = 0 indicates the agent is either
unemployed or out of the labor force. An employed agent enters a period
with wage rate w. He may receive an exogenous separation shock with
probability κ and become non-employed involuntarily. Otherwise, given his
wage rate w, he can decide whether to continue or quit the job. Denote the
job-continuation decision as l ∈ {0, 1}. If l = 1, agents continue with their
current job. If l = 0, agents quit and become non-employed. Agents who
stay employed decide how much to work h. Their before-tax earnings wh
are assumed to be garnished by creditors before being taxed at rate τ by the
government. Creditors receive δbwh. The government collects τ(1− δb)wh.
For simplicity, this model does not allow on-the-job search.

A non-employed agent may receive a wage rate offer w from a known
distribution G(w) with probability φb. The likelihood of getting an offer
depends on an agent’s bankruptcy flag status.8 Non-employed agents make
a job-acceptance decision lw if they receive a wage rate offer w. If lw = 1,
agents accept the job offer and make the work-leisure decisions. If lw = 0,
agents reject the job offer and stay non-employed.

3.4 Credit Market

Agents can borrow from or lend to competitive financial intermediaries who
take the risk-free rate r as given. The asset choice decision made by agents is
denoted as a′. Agents save if a′ > 0 or borrow if a′ < 0. The price schedule
q(a′, s̃) depends on the agents’ asset choice a′, given that they are in state
s̃ when they borrow. In the event of Chapter 13 bankruptcy, the creditor’s
right to repayment is proportional to their share of total defaulted loans.

7In practice, Chapter 13 bankruptcy requires that debtors repay creditors using earn-
ings net of necessary expenses. The garnished amount should not exceed 25 percent of
employee’s disposable earnings. This paper follows Li and Sarte (2006) to assume that
the amount of necessary expenses is proportional to earnings.

8Based on a Survey by the Society for Human Resource Management (2010), 60% of
companies use credit information (especially bankruptcy record) when making employ-
ment decisions. Chen and Corbae (2012) explore how credit checks (observable signals
correlated to an agent’s unobservable type) may affect outcomes in a labor matching
model.
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For instance, for agents who default on unsecured debt a′ and expenses
shock ζ, financial intermediaries receive a fraction −a′/(−a′+ζ) of the total
repayment.

3.5 Welfare Benefits

The government runs a balanced budget by taxing earnings at rate τ to
finance welfare benefits, which can take on three levels, y ∈ {0, y, y} where
0 < y < y. When agents make a transition from employment to non-
employment, they receive unemployment insurance y. In subsequent peri-
ods while they remain non-employed, they lose the benefits with probability
ν (calibrated to match the average duration agents are eligible for unem-
ployment insurance). Once they lose unemployment insurance, they do not
regain eligibility before they take a new job. Non-employed agents who are
ineligible for unemployment insurance receive “floor benefits” y, providing a
lower bound of consumption for agents in the economy. Employed workers
do not receive any type of government transfer, i.e., y = 0.

3.6 Timing of the Events

There are two subperiods in one period. Agents enter a period in state s =
(e, b, a, w, y, ζ). Newborns are assumed to enter with no job, no bankruptcy
flag, and no assets. They receive floor benefits y and experience the unantic-
ipated expense shock ζ with probability p(ζ). In another words, they enter
in state s = (0, 0, 0, 0, y, ζ). Agents make employment decisions as in a se-
quential job search model with exogenous separation in the first subperiod.
In the second subperiod, they make bankruptcy and asset choice decisions.

3.6.1 Subperiod 1

• Agents enter subperiod 1 in state s = (e, b, a, w, y, ζ).

• Employed agents (e = 1) receive separation shocks. If not separated
from jobs, agents make the job continuation decisions l ∈ {0, 1}.

• Non-employed agents (e = 0) receive the wage offer w from distribution
G(w) with probability φb and make the job-acceptance decisions lw ∈
{0, 1}.

• Non-employed agents learn their eligibility for unemployment insur-
ance benefits.

11



• Employment status ẽ with associated wage rate w̃ and eligible welfare
benefits ỹ are updated.

3.6.2 Subperiod 2

• Agents enter subperiod 2 with updated state s̃ = (ẽ, b, a, w̃, ỹ, ζ) ac-
cording to labor market activities in subperiod 1.

• Agents make bankruptcy decisions d ∈ {0, 7, 13}.

• Employed agents (ẽ = 1) make work-leisure decisions h ∈ [0, 1] and
receive earnings. Non-employed agents (ẽ = 0) receive social benefits
ỹ from the government.

• Agents consume c and make asset choice decisions a′.

• Agents learn their death shocks. If they survive, the bankruptcy flag
b′ and expense shocks ζ ′ for next period are updated.

4 Equilibrium

4.1 Agent’s problem

Let V (s) be the values of agents who enter subperiod 1 in state s = (e, b, a, w, y, ζ)
and W (s̃) be the values of agents when they enter subperiod 2 with the up-
dated state s̃ = (ẽ, b, a, w̃, ỹ, ζ).

4.1.1 Subperiod 1

For employed agents, their values in subperiod 1 are given by

V (1, b, a, w, 0, ζ) =κW (0, b, a, 0, y, ζ)

+(1− κ)max

{

W (1, b, a, w, 0, ζ),W (0, b, a, 0, y , ζ)

}

.
(2)

If they are separated exogenously from their jobs with probability κ, they
continue to subperiod 2 with values of being non-employed W (0, b, a, 0, y, ζ).
They are eligible for unemployment insurance when they just become un-
employed. For agents who do not receive the separation shock, if the value
of continuing with current jobs W (1, b, a, w, 0, ζ) is greater than the value of
quitting W (0, b, a, 0, y, ζ), agents remain employed.
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For non-employed agents, their values in subperiod 1 are given by

V (0, b, a, 0, y, ζ) =φb

∫

w

max

{

W (1, b, a, w, 0, ζ), Eỹ |yW (0, b, a, 0, ỹ, ζ)

}

G(dw)

+(1− φb)Eỹ|yW (0, b, a, 0, ỹ, ζ).

(3)

They receive a wage-rate offer w from a distribution G(w) with probabil-
ity φb and make the job-acceptance decision. They take the new job if
the value of accepting W (1, b, a, w, 0, ζ) is greater than the value of rejecting
Eỹ|yW (0, b, a, 0, ỹ, ζ), taking into account the probability of losing unemploy-
ment insurance while staying non-employed. If they do not have a new job
offer, with probability 1−φb, they continue non-employed with subperiod-2
value Eỹ|yW (0, b, a, 0, ỹ, ζ).

4.1.2 Subperiod 2

Agents make bankruptcy decisions d ∈ {0, 7, 13} and asset choice decisions
a′ in the second subperiod. Agents without a bankruptcy record (b = 0) can
default if they have negative net worth. For agents with a bankruptcy flag
(b ∈ {7, 13}), default is available to them if repayment results in negative
consumption, i.e., (1 − τ)(1 − δb)w + y + a − ζ < 0. Because Chapter 13
bankruptcy functions as an earner’s repayment plan, only agents who are
employed at the time of default are eligible.

W (1, b, a, w, 0, ζ) = max{W d=0(1, b, a, w, 0, ζ), (4)

W d=7(1, b, a, w, 0, ζ),W d=13(1, b, a, w, 0, ζ)}

The value functions of employed agents, given their bankruptcy deci-
sions, are given as follows:

1. If agents do not exercise the option of default, they can save or borrow
(if b = 0) from the financial intermediaries. Their earnings may be
partially garnished based on their bankruptcy flag status.

W d=0(1, b, a, w, 0, ζ) = max
(h,a′)

{
u(c, h) + βρE(b′,ζ′)V (1, b′, a′, w, 0, ζ ′)

}

where c = (1− τ)(1− δb)wh + a− ζ − q(a′, s̃)a′ ≥ 0.
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2. If agents file for Chapter 7 bankruptcy when their incomes are less
than the prescribed Ω, they consume after-tax earnings and enter the
next period with a Chapter 7 bankruptcy flag.

W d=7(1, b, a, w, 0, ζ) = max
h

{
u((1− τ)wh, h) + βρEζ′V (1, 7, 0, w, 0, ζ ′)

}

3. If agents choose to file for Chapter 13 bankruptcy, they consume after-
garnishment after-tax earnings and enter the next period with a Chap-
ter 13 bankruptcy flag.

W d=13(1, b, a, w, 0, ζ) = max
h

{u((1− τ)(1 − δ13)wh, h)

+ βρEζ′V (1, 13, 0, w, 0, ζ ′)}

Agents who do not work (l = 0) do not receive any earnings. Chapter 13
bankruptcy is not available for nonworkers. They make bankruptcy decisions
d ∈ {0, 7}. Non-employed agents with bankruptcy flags can only file for
Chapter 7 if y + a− ζ < 0. Agents who do not default can save or borrow
a′ ∈ IR if they do not have a bankruptcy flag and can only save a′ ≥ 0 if
they already have bankruptcy flags.

W (0, b, a, 0, y, ζ) = max{W d=0(0, b, a, 0, y, ζ),W d=7(0, b, a, 0, y, ζ)} (5)

The values of non-employed agents, given their bankruptcy decisions, are
given as follows:

1. If agents choose not to default,

W d=0(0, b, a, 0, y, ζ) = max
a′

{u(c, 0) + βρE(b′,ζ′)V (0, b′, a′, 0, y, ζ ′)}

where c = y + a− ζ − q(a′, s̃)a′.

2. If agents file for Chapter 7 bankruptcy,

W d=7(0, b, a, 0, y, ζ) = u(y′, 0) + βρEζ′V (0, 7, 0, 0, y, ζ ′)

The solution to the agents’ problem gives the employment decision l(s)
in the first subperiod and the default d(s̃), hours-worked h(s̃), and asset
choice a′(s̃) decisions in the second subperiod.

Denote the reservation wages as wr(s) for agents in state s. For employed
agents, the reservation wage wr satisfies the following condition,

W (1, b, a, wr , 0, ζ) = W (0, b, a, 0, y, ζ)
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such that agents feel indifferent between continuing and quitting their cur-
rent jobs when their wage rate is wr. For non-employed agents, the reserva-
tion wage wr satisfies the following condition,

W (1, b, a, wr , 0, ζ) = Ey′|yW (0, b, a, 0, y′, ζ)

such that they feel indifferent between accepting and rejecting the new job
offer when the wage offer is wr.

4.2 Financial Intermediary’s Problem

Competitive financial intermediaries take the risk-free rate r as given and
provide a menu of deposits and loans with interest rates that make zero
profit at equilibrium. The prices take into account that some agents may
not survive to collect their savings or repay their debt. The deposit prices
are ρ/(1 + r). The loan prices further depend on the default risk given by

q(a′, s̃) =
ρR(a′, s̃)

1 + r
(6)

where R(a′, s̃) is the expected recovery rate for loan sizes a′, given that
agents are in state s̃ when they borrow. Specifically,

R(a′, s̃) = Es̃′|(a′,s̃)

[
1{d(s̃′)=0} · 1 + 1{d(s̃′)=7} · 0 + 1{d(s̃′)=13} · Φ(s̃

′)
]

(7)

The financial intermediaries receive full repayment (i.e., the recovery rate is
1) if agents choose not to default. When agents default, the amount that the
financial intermediaries can recover is determined by the bankruptcy choices
made by the agents. If agents file for Chapter 7 bankruptcy, the recovery
rate is 0 because they are not obliged to repay using current and future earn-
ings. Denote Φ(s̃′) as the recovery rate for the financial intermediaries when
agents file for Chapter 13 in state s̃′. Because the financial intermediaries
partially recover from Chapter 13 bankruptcy through wage garnishment,
the recovery rate is directly affected by the labor supply decisions of the
defaulters.

Let Γ(s̃′) be the total expected discounted repayments from a Chapter
13 bankruptcy filer who defaults in state s̃′. It is given by

Γ(s̃′) = γ13w(s̃′)h(s̃′) + Es̃′′|s̃′Λ(s̃
′′), (8)

which includes the amount garnished in the period of default γ13w(s̃′)h(s̃′)
where w(s̃′) denotes the element value of wage w in state s̃′ and expected
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discounted future repayment Es̃′′|s̃′Λ(s̃
′′), which can be defined recursively

as follows.

Λ(s̃) = γ13w(s̃)h(s̃) +
Es̃′|s̃

[
1{b(s̃′)=13,d(s̃′)=0}Λ(s̃

′)
]

1 + r
. (9)

The wage garnishment terminates only when either agents have the Chap-
ter 13 bankruptcy flag removed or file for bankruptcy again. However, al-
though financial intermediaries do not receive repayment while agents are
non-employed, as long as they carry a Chapter 13 bankruptcy flag, their
earnings are subject to wage garnishment once they enter the labor market,
which potentially makes the reservation wages of agents with a Chapter 13
bankruptcy flag different from others.

Assuming that financial intermediaries share repayment with creditors
for the expense shocks, they share the fraction of −a/(−a + ζ) out of the
total repayment from debtors who default on unsecured debt−a and expense
shocks ζ through Chapter 13 bankruptcy. Therefore, for a loan size a′ that
is defaulted via Chapter 13 bankruptcy by agents in state s̃′, the financial
intermediaries recover Λ(s̃′) ·(−a/(−a+ζ)). Therefore, the recovery rate for
a Chapter 13 bankruptcy when agents default in state s̃′ can be calculated
by taking the total partial repayment received by financial intermediaries
divided by the loan size.

Φ(s̃′) = Λ(s̃′)/(−a′ + ζ(s̃′)). (10)

Because the current asset position a and expense shocks ζ do not provide
information about future states, the price functions do not depend on (a, ζ).

4.3 Distribution

Denote by m(s) and m̃(s̃) the invariant cross-sectional distribution measures
of agents in state s and s̃ in the first and second subperiods respectively.

I start by formulating the distribution measures in subperiod 2. Workers
include those who continue their old jobs and those who accept new jobs.

m̃(1, b, a, w, 0, ζ) =l(1, b, a, w̃, 0, ζ)m(1, b, a, w, 0, ζ) (11)

+
∑

y

[

lw(0, b, a, 0, y, ζ)φbg(w)m(0, b, a, 0, y, ζ)
]

Nonworkers include those who are separated voluntarily or involuntarily
from their old jobs and those non-employed agents who do not receive or
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accept new job offers.

m̃(0, b, a, 0, ỹ, ζ) = 1{ỹ=y}

∫

w

κ+ (1− κ)(1 − l(1, b, a, w, 0, ζ))m(1, b, a, dw, 0, ζ)

(12)

+
∑

y

p(ỹ|y)

∫

w

[

(1− lw(0, b, a, 0, y, ζ))φbm(0, b, a, 0, y, ζ)
]

G(dw)

In the first subperiod, the population includes both agents who survive
from the previous period and newborns. Surviving agents enter a period
with asset position and bankruptcy flag status that depend on their default
and asset choice decisions made in the previous period. Let B(b′, b, d) be the
probability that agents have updated bankruptcy status b′ given previous
bankruptcy flag status b and default decision d in the last period. The
distribution for agents with a current job is given by

m(1, b′, A,w, 0, ζ ′) = ρz(ζ ′)
∑

ζ

1a′(s̃)∈AB(b′, b, d(s̃))m̃(e, b, a, w, 0, ζ). (13)

The distribution for agents without a current job, which also includes new-
borns who enter with zero assets and no bankruptcy flag, is given by

m(0, b′, A, ∅, y, ζ ′) =ρz(ζ ′)
∑

ζ

1a′(s̃)∈AB(b′, b, d(s̃))m̃(0, b, a, 0, y, ζ) (14)

+ (1− ρ)z(ζ ′)1{b′=0,{0}∈A,y′=0}.

4.4 Government

The government taxes labor income (after any applicable wage garnishment)
at rate τ from employed agents and provides social welfare benefits to non-
employed agents in the second subperiod. The government runs a balanced
budget such that the total tax revenues equal the total benefits payouts.

∑

(b,ζ)

∫

(a,w)
τ(1− δb)wh(1, b, a, w, 0, ζ) · m̃(1, b, da, dw, 0, ζ) (15)

=
∑

(b,y,ζ)

∫

a

y · m̃(0, b, da, 0, y, ζ)
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4.5 Definition of a stationary equilibrium

The stationary equilibrium consists of a set of value functions V ∗(s) and
W ∗(s̃), agents’ decision rules (l∗(s), h∗(s̃), d∗(s̃), a′∗(s̃)), a price function
q∗(a′, s̃), and a distribution m∗(s) (m̃∗(s̃)) such that

1. Agents make employment decision l∗(s) to maximize V (s) in (2) and
(3) in first the subperiod.

2. Agents make hours-worked, bankruptcy, and asset choice decisions
(h∗(s̃), d∗(s̃), a′∗(s̃)) to maximize W (s̃) in (4) and (5) in the second
subperiod.

3. The price function q∗(a′, s̃) satisfies the zero-profit condition in (6).

4. The distributions (m∗(s), m̃∗(s̃)) in (13), (14), (11), and (12) reproduce
themselves.

5. The government runs a balanced budget in (15).

5 Parameterization

The model period is one quarter. I calibrate the model to before 2005,
that is, before the implementation of the means test. Therefore, there is no
income restriction on eligibility for Chapter 7 filing, i.e., Ω = ∞.9

I make the following assumptions for the specifications of the model. I
use the following utility function form:

u(c, h) =

(
c1−η(1− h)η

)1−α
− 1

1− α

I assume the wage-rate offers follow a lognormal distribution G(w), where
the logarithm of the wage-rate offers has a mean of µw and standard de-
viation σw. The expense shocks are assumed to take place on two levels
ζ ∈ {0, ζ̄}, where ζ̄ > 0. I set the job-arrival rates for agents with bankruptcy
flags to be the same, i.e., φ7 = φ13. Therefore, the benchmark model has
a total of 18 parameters, among which 9 are determined independently of
all other parameters and 9 are determined jointly at equilibrium to match
target statistics. Table 3 summarizes the parameters determined indepen-
dently, and Table 4 summarizes the parameters determined jointly and lists
the target statistics and the model predications.

9There was a historic rush to file for Chapter 7 bankruptcy right before the implemen-
tation of the means test in 2005. The model is therefore calibrated to before 2005, as it
focuses on a stationary equilibrium.
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Description Parameter Value Target
Survival rate ρ 0.99375 40 years (age 25-65)
CRRA coefficient α 2.5 Hansen et al. (1992)
Mean of log wage-rate offer µw 0 Normalization
Job-separation rate κ 0.06 JOLTS (2004)
Probability of losing UI eligibility ν 0.5 6 months
Chapter 7 flag removal rate γ7 0.025 10 years (FCRA)
Chapter 13 flag removal rate γ13 0.05 5 years
Chapter 7 wage-garnishment rate δ7 0 Fresh Start
Risk-free interest rate r 0.01 Annual estimate of 0.04

Table 3: Benchmark Parameters Determined Independently

5.0.1 Parameters Determined Independently

The survival probability ρ is set to be 0.99375 to match an average duration
of adult life of 40 years. The constant relative risk aversion coefficient α is
set to 2.5, as in Hanson and Imrohoroglu (1992), who use the same form of
utility for agents.

The mean of the log wage-rate offer is normalized to 0. The Job Open-
ings and Labor Turnover Survey (JOLTS) conducted monthly by the U.S.
Department of Labor reports an average of the monthly layoff and dis-
charge rates of 1.5%. The exogenous job-separation rate κ is set to be
1.5% × 4 = 6%. The probability of losing unemployment insurance ν is set
to 0.5, which implies that individuals are eligible for unemployment insur-
ance for 2 quarters on average.

The FCRA prescribes that Chapter 7 bankruptcy history stay in one’s
credit report for 10 years. The probability of removing a Chapter 7 bankruptcy
flag γ7 is set to 0.025, such that the average duration is consistent with the
FCRA. The length of repayment plans for Chapter 13 bankruptcy typically
ranges between 3 and 5 years. The probability of removing a Chapter 13
bankruptcy flag γ13 is set to 0.05, which implies that agents on average have
their wages garnished for five years. The risk-free rate r is set to be 1%.

5.0.2 Parameters Determined Jointly

According to Bureau of Labor Statistics (BLS), the fraction of civilian em-
ployed between ages 25 and 64 in 2004 was 75%. The income gini calculated
from the PSID dataset is reported to be 0.44 by Quadrini (2000). The
mean to median wage rate ratio is on average 1.30 from the 1968-1996 PSID
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Description Parameter Value
Discount rate β 0.96
Utility share of leisure η 0.6
Job-offer arrival rate with good credit φb=0 0.40
Job-offer arrival rate with bad credit φb6=0 0.25
Standard deviation of log wage-rate offer σw 0.18
Unemployment insurance y 0.235
Food stamps y 0.0005
Level of expense shock ζ̄ 10
Probability of expense shock z(ζ̄) 0.0004
Chapter 13 wage-garnishment rate δ13 0.05
Target Statistics Data Model
Employment rate 0.75 0.76
Income gini 0.44 0.30
mean to median wage rate 1.30 1.01
UI replacement ratio 0.50 0.51
Food stamps to average earnings ratio 0.0015 0.0014
Bankruptcy rate 0.0016 0.0015
Bankruptcy due to expense shock 0.0006 0.0006
Debt to income ratio 0.023 0.020
Chapter 7 fraction 0.72 0.70
Chapter 13 recovery rate 0.57 0.53

Table 4: Benchmark Parameters Determined at Equilibrium

dataset according to Heathcote et al. (2010). I choose the utility share of
leisure η, the standard deviation of the wage-offer distribution σw, and the
job-arrival rate for agents with good credit φ0 to match the employment
rate, earnings gini, and mean-to-median wage rate ratio.

The unemployment insurance y is chosen to match the average replace-
ment ratio of 0.50. The average monthly Supplemental Nutrition Assistance
Program (SNAP) food stamp benefit is about $101 per person, according
to U.S. Department of Agriculture, which amounts to $404 per quarter. I
choose y such that an allotment is around 0.15% of average earnings.

According to the Administrative Office of the U.S. Courts, there were
1.556 million personal-bankruptcy filings in 2004. The Census Bureau re-
ported that the total population above age 20 in 2004 was 211 million.
The percentage of bankruptcy in the population over 20 was 0.74%. The
PSID classified the reasons for bankruptcy filings into five categories, and
Chatterjee et al. (2007) associate job loss and credit misuse with earnings
shocks, marital disruption with preference shocks, and health-care bills and
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lawsuits/harassment with expense shocks. According to Chakravarty and
Rhee (1999), among all the bankruptcy filings, including both Chapter 7
and Chapter 13, 52.11% are related to earnings shocks and 33.80% are re-
lated to liability shocks. Following the adjustment method of Chatterjee
et al. (2007), the target percentage of quarterly bankruptcy is 0.16% (i.e.,
0.74%×85.9%/4=0.16%), as the model only covers 85.9% of the reasons for
bankruptcy filings. Similarly, the bankruptcy rate due to expense shocks
is targeted at 0.06% (i.e., 0.16%×33.80/(33.80+52.11)=0.06%). The an-
nual estimate of debt-to-income ratio is 0.0067, taken from Chatterjee et
al. (2007), which gives the adjusted quarterly target of 0.023. I choose
the discount rate β, the expense shock amount ζ̄ and associated probability
z(ζ̄) to match the bankruptcy rate, bankruptcy due to expense shocks, and
debt-to-income ratio.

Out of the total 1.556 million bankruptcy filings, 1.118 million are filed
under Chapter 7. The percentage of Chapter 7 filings is therefore targeted at
72%. An earlier GAO study in 1983 reports that the amount scheduled to be
repaid under Chapter 13 bankruptcy filings is about 57% of the unsecured
debt owed. The Chapter 13 wage-garnishment rate δ13 and probability of
receiving a wage offer with bad credit φb6=0 are chosen to match the Chapter 7
bankruptcy fraction and expected recovery rate for Chapter 13 bankruptcy.

6 Results

6.1 Bankruptcy Choices

The default decisions for workers who do not experience expense shocks are
plotted in Figure 1. Agents repay in the region of lower debts and higher
wages. Given debt level, agents are more likely to default when their wages
are low. Given wage rate, agents are more likely to default when they have
more debts.

The advantage of Chapter 7 bankruptcy is that agents are not subject
to wage garnishment, at the cost of longer exclusion from borrowing. For
agents with higher wages, they can better insure themselves against future
income disruptions by saving more; therefore, they are willing to avoid wage
garnishment even if they will not be able to borrow for longer periods. On
the other hand, income-poor agents are more likely to experience consump-
tion fluctuation without access to the credit market. Therefore, they prefer
a shorter exclusion from borrowing even if they have to have a fraction of
earnings garnished.

As we can see from Figure 1, when an agent files for bankruptcy, if the
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wage rate is lower than 1.24, the benefit of having a shorter exclusion from
borrowing outweighs the cost of wage garnishment and they choose to file for
Chapter 13. On the other hand, if the defaulters have wage higher than 1.24,
they file for Chapter 7 bankruptcy to avoid wage garnishment because the
benefit of keeping all of their earnings outweighs the cost of longer exclusion
from the credit market, given their better wage positions. The data in the
1979-1994 NLSY79 dispay a similar patter. The average real wage rate (in
2004$) is $9.63 for Chapter 13 filers and $10.49 for Chapter 7 filers.
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Figure 1: Equilibrium Default Choices for Workers

The default decisions for non-workers depend on their allotment of gov-
ernment transfer. Their bankruptcy decisions are restricted to repayment
and Chapter 7 bankruptcy. Agents who receive more government transfer
default at a larger debt level. Floor benefit recipients file for Chapter 7
bankruptcy if a < −0.2, while unemployment insurance recipients file to
default if a < −0.5.

6.2 Price Schedules

Given the decision rules of the agents, the financial intermediaries price
loans such that the zero-profit conditions are satisfied. Unlike standard
bankruptcy models with only Chapter 7 bankruptcy, where financial in-
termediaries need only bankruptcy decision rules, here they also require
knowledge of labor supply decisions to evaluate the recovery rate given the
availability of Chapter 13 bankruptcy.
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Figure 2: Equilibrium Repayment from Chapter 13 Bankruptcy

When there is no default risk for a given loan, financial intermediaries
charge the risk-free rate because the recovery rate is 1 from full repayment.
When agents file for Chapter 7 bankruptcy, the recovery rate is 0 because
agents have wages fully exempted, and financial intermediaries receive noth-
ing. If agents file for Chapter 13 bankruptcy, the amount of expected dis-
counted total repayment through wage garnishment determines the recovery
rate, graphed in Figure 2. We can see that agents with higher wages at the
time of default make more repayments. The recovery rate is therefore higher
for debtors with higher wages, although what really matters for the recovery
rate is earnings, which is the product of wage and hours worked.

Figure 3 graphs the equilibrium price functions for workers. First of all,
agents receive higher interest rates (lower prices q) for larger loans because
agents are more likely to default when they have more debt. Furthermore,
the price functions can be separated into two parts. The first part is for
agents who have wage rates higher than 1.24. The price functions for these
agents are initially high because they are less likely to default but drop to 0
when their debt levels are large enough to trigger default actions. Because
in the event of default high wage earners prefer Chapter 7 bankruptcy to
avoid wage garnishment, and the recovery rate of a Chapter 7 bankruptcy
is zero, as is evident in Figure 1.

On the other hand, for agents whose wage rates are lower than 1.24, in
the event of default, they would like to take advantage of shorter borrowing
exclusion periods from Chapter 13 bankruptcy, even if they need to have
part of their earnings garnished. Their credit limits are therefore extended
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Figure 3: Equilibrium Price Functions for Workers

because the financial intermediaries can partially recover from the wage
garnishment associated with a Chapter 13 bankruptcy.

Figure 4 graphs the price function for non-workers. Like the price func-
tions for workers, prices decrease with loan sizes. The loan prices also de-
pend on the social welfare benefits the agents receive. Agents who receive
unemployment insurance have lower loan prices than agents who receive
floor benefits because they are less likely to default. Although Chapter 13
bankruptcy is not available for agents without a job, the price function also
has a long left tail because it is possible that agents will accept a new job
offer and file for Chapter 13 bankruptcy in the next period.

6.3 Reservation Wages

Figure 5 graphs the reservation wages for workers. If their current wage rates
equal their reservation wages, they feel indifferent between continuing and
leaving their jobs. Therefore, they have to receive at least their reservation
wages from their jobs in order to remain employed. Without on-the-job
search, the only way for workers to receive better wages is through quitting,
because only non-employed agents can receive new wage offers. Because
the number of periods before accepting a new job is uncertain, agents with
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Figure 4: Equilibrium Price Functions for Workers

more assets can better smooth their consumption during non-employment
and hence have lower cost of income disruption. Therefore, employed agents
have higher reservation wages when they are wealthier.

When workers with bankruptcy flags quit, they can only use their savings
to smooth consumption before their receive a better wage-rate offer, because
they are constrained from borrowing. Moreover, given their bad credit, they
are less likely to receive a job offer than the agents with good credit, i.e.,
the job arrival rate for the agents with a bankruptcy flag is lower than for
the agents without a bankruptcy flag. If they quit, they have longer waiting
periods before a new job offer arrives. This lowers their incentives of leaving
current jobs. Therefore, the agents with bad credit have reservation wages
lower than agents in good credit ratings, given the same asset position.

Among those who are borrowing constrained, the reservation wages fur-
ther depend on the types of bankruptcy flags they carry. Agents with Chap-
ter 13 bankruptcy flags expect to be excluded for fewer periods than agents
with Chapter 7 bankruptcy flags. This can raise their reservation wages, be-
cause they are more likely to regain the privilege of borrowing, which helps
them smooth consumption while searching for jobs. Furthermore, while they
carry a Chapter 13 bankruptcy flag, they lose a constant fraction of their
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earnings. This may reduce their incentives to take on a job because they
receive less earnings due to wage garnishment.

We can see from Figure 5 that given the same asset position an agent
with a Chapter 7 bankruptcy flag is more likely to accept a particular offer
than an agent with a Chapter 13 bankruptcy flag. This is because agents
on a repayment plan take into account that part of their earnings will be
garnished. However, the after-garnishment reservation wages for agents with
Chapter 13 bankruptcy flags are lower than the reservation wages for agents
with Chapter 7 bankruptcy flags.

Notice from the figure that the reservation wages are zero when agents
have zero assets if they have a bankruptcy flag. Because in the period after
default agents have zero assets and carry a bankruptcy flag, this suggests
that there is no difference in the labor supply in extensive margin among
bankruptcy filers right after they default.
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Figure 5: Equilibrium Reservation Wages for Workers

Figure 6 graphs the reservation wages for non-employed agents. When a
job offer arrives with their reservation wages, they feel indifferent between
accepting or rejecting the new job. Reservation wages for the non-employed
increase with their assets and social benefits. Agents without bankruptcy
flags have higher reservation wages than agents with Chapter 7 or Chapter 13
bankruptcy flags. The results that reservation wages are negatively affected
by wealth and positively affected by borrowing constraints (both for the
employed and the non-employed) echoe the empirical findings of Rendon
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Figure 6: Equilibrium Reservation Wages for Non-Workers
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Figure 7: Wage Offer and Equilibrium Wage Distributions

(2006).
The reservation wages generate the difference between the exogenous

wage-offer distribution and the endogenous equilibrium wage distribution.
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b
Model Data

Mean % to Mean Mean % to Mean
(Std) for b = 0 (Std) for b = 0

0
1.1509 – $11.82 –
(0.1543) ($8.64)

7
1.0712 0.9307 $11.00 0.9306
(0.1772) ($8.04)

13
1.0633 0.9239 $10.71 0.9061
(0.1389) ($6.78)

Table 5: Mean Wages given Bankruptcy Flag Status

Figure 7 graphs the wage-offer distribution and the equilibrium wage distri-
bution conditional on agents’ bankruptcy flag status.

The wage distribution for agents without a bankruptcy flag first-order
stochastic dominates the wage distribution for agents with bankruptcy flags.
The mean wage for agents with good credit is 1.1509, higher than the mean
wages of 1.0712 for agents with Chapter 7 bankruptcy flags and 1.0633 for
agents with Chapter 13 bankruptcy flags because agents without bankruptcy
flags have higher reservation wages. Compared with statistics from the 1979-
1994 NLSY79, the average real wage for individuals who have not filed for
Chapter 7 bankruptcy in the past 10 years and have not filed for Chapter 13
bankruptcy in the past five years is $11.82, which is higher than the average
real wage of $11.00 for individuals with Chapter 7 bankruptcy records or
$10.71 for individuals with Chapter 13 bankruptcy records.

When we compare the two wage distributions with bankruptcy flags,
the wage distribution for agents with Chapter 13 bankruptcy flags second
order stochastic dominates the one for agents with Chapter 7 bankruptcy
flags. Therefore, the standard deviation of the wage distribution for agents
with a Chapter 7 bankruptcy record (0.1772) is higher than that for agents
with a Chapter 13 bankruptcy record (0.1389). Consistent with the model,
the standard deviation of wages is higher for individuals who have filed for
Chapter 7 bankruptcy in the past 10 years ($8.04) than for individuals who
have filed for Chapter 13 bankruptcy in the past 5 years ($6.78), according
to the NLSY79.
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6.4 Hours Worked

While agents make the labor participation decision in the extensive margin
based on their reservation wages, workers make the labor supply decisions
in intensive margins. Workers choose the time allocation between work and
leisure. Non-employed devote all of their time to leisure.
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Figure 8: Equilibrium Hours Worked Decisions

Figure 8 graphs the equilibrium hours-worked decisions for workers with
wage rate w = 1 and no expense shocks. When workers choose to default,
their labor supply decisions become a static problem because they wipe out
their debt and they can not borrow or save during the period of default.
Their equilibrium hours worked lie flat around 0.4. However, when agents
repay, their hours-worked decisions can affect their consumption and savings.
Therefore, labor supply decisions in intensive margins can depend on agents’
characteristics. We can see from the figure that agents work less when they
have more assets because leisure is a normal good and they would like to
consume more when they are wealthier.

Given the same asset level, agents with Chapter 7 bankruptcy flags work
more than agents with Chapter 13 bankruptcy flags. This indicates that the
sum of the borrowing constraint effect (from expecting to be excluded longer
from the credit market) and the substitution effect (because leisure is more
expensive) dominates the wealth effect (from avoiding wage garnishment).

Figure 9 graphs the equilibrium histogram of hours worked. There is a
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Figure 9: Equilibrium Histogram of Hours Worked

large spike at zero that consists of non-workers who devote all of their time
to leisure. Most workers choose hours worked around 0.4 (standard full-time
jobs).

7 Measure of the Effects

7.1 On-impact Effects

In this section, I analyze the impact of bankruptcy on the labor supply
decisions with a parameterized model. The average labor supply for hy-
pothetical bankruptcy decision d, given that d∗ is the optimal bankruptcy
decision, can be measured by

L(d∗, d) = E[e′ · h′|d∗, d], (16)

which depends on the labor supply decisions on both extensive margin and
intensive margin.

First, I measure the extensive margin of the labor supply summarized in
Table 6 by calculating the average employment rate, defined as

E(d∗, d) = E[e′|d∗, d]. (17)

Using agents’ equilibrium labor supply decisions, we can calculate the val-
ues of E(d∗, d∗) on the diagonal of Table 6. To fill in off-diagonal values,
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specifically E(d∗, d 6= d∗), I solve for the optimal labor supply decisions
given counterfactual bankruptcy decisions. Conditional on individuals who
file for Chapter 7 bankruptcy, the ATET on the extensive margin is 0.0076.
Specifically,

E(7, 7) − E(7, 0) = 0.3443 − 0.3367 = 0.0076.

Therefore, a fresh start increases the average employment rate by 2.3% (from
0.3367 to 0.3443) for Chapter 7 filers, which suggests that the borrowing
constraint effect dominates the wealth effect.

The wealth effect can be isolated by assuming that individuals receive a
fresh start with immediate access to the credit market. That is, we assume
that the agents do not carry a bankruptcy flag after default. In the next
period, employed agents with wage rate w and expense shock ζ do not leave
their jobs if

W (1, 0, 0, w, 0, ζ) ≥ W (0, 0, 0, 0, y, ζ).

Non-employed agents with social benefit y and expense shock ζ accept a
wage-rate offer w if

W (1, 0, 0, w, 0, ζ) = Ey′|yW (0, 0, 0, 0, y′, ζ).

Notice that the agents enter the next period with zero assets because they
start afresh. Also, they do not carry a bankruptcy flag, because they are
not constrained from borrowing.

At equilibrium, the employment rate for Chapter 7 bankruptcy filers
is 0.1285 if there is no borrowing constraint effect. Therefore, the wealth
effect of a fresh start lowers the employment rate by 61.84% from 0.3367
to 0.1285, and the borrowing constraint effect of a fresh start brings up the
employment rate by 64.09% from 0.1285 to 0.3443.

The employment rate for Chapter 7 filers (0.3443) is lower than repaying
individuals (0.7533) at equilibrium because they are more likely to suffer
from job loss. This reflects the downward bias if we estimate the change in
extensive margin without taking into account the endogeneity of bankruptcy
decisions.

Moreover, in comparing the labor supply decisions in extensive margins
when agents file for bankruptcy under different chapters, it is evident from
Table 6 that the employment rates are identical across bankruptcy-chapter
choices, i.e., E(7, 7) = E(7, 13). It is clear from Figure 5 and Figure 6 that
when bankrupt individuals enter the next period with zero assets, their
reservation wages are so low that they choose to stay or take on jobs if
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possible, regardless of the chapter under which they file for bankruptcy.
This is because their work incentives are very high when they have no assets
and cannot borrow.

d∗ \ d 0 7 13

0 0.7533 0.7666 0.7666

7 0.3367 0.3443 0.3443

13 0.7894 0.9400 0.9400

Table 6: Employment Rates E(d∗, d)

Second, I measure the intensive margin of the labor supply, shown in
Table 7, by calculating the hours worked given employment defined as

H(d∗, d) = E[h′|d∗, d, e′ = 1]. (18)

The average hours worked given employment for Chapter 7 bankruptcy filers
are 0.5596 under repayment and 0.5660 under a fresh start, which suggests
that the ATET on the intensive margin is 0.0076. Specifically,

H(7, 7) −H(7, 0) = 0.5660 − 0.5596 = 0.0064.

This implies that a fresh start increases the labor supply in the intensive
margin by 1.1% over repayment.

The wealth effect again can be isolated by assuming that individuals
are not constrained from borrowing after a Chapter 7 bankruptcy. The
average hours worked given employment is reduced by 10.65% from 0.5596 to
0.5 due to wealth effect, because debt removal through bankruptcy reduces
work incentives. This implies that the borrowing constraint effect raises the
average hours worked up by 11.79% to make net effect becomes positive.

Chapter 7 bankruptcy filers, on average, work more (0.5660) than repay-
ing agents (0.3965) by 29.9% on equilibrium because they have less assets
and are borrowing constrained. This again reflects the fact that the esti-
mated change in labor supply in intensive margin can be upward bias if we
ignore bankruptcy endogeneity.

Unlike extensive margins, agents provide different intensities of labor
supply given employment for different bankruptcy-chapter choices. Chapter
7 bankruptcy filers work more under fresh start than under Chapter 13
bankruptcy.
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d∗ \ d 0 7 13

0 0.3965 0.5694 0.5489

7 0.5596 0.5660 0.5475

13 0.4068 0.5682 0.5351

Table 7: Hours Worked Given Employment H(d∗, d)

The average labor supply for hypothetical bankruptcy decision d, given
that d∗ is the optimal bankruptcy decision, can be measured by

L(d∗, d) = E[e′ · h′|d∗, d] (19)

taking into account the labor supply in both extensive and intensive margins.

d∗ \ d 0 7 13

0 0.2986 0.4365 0.4208

7 0.1884 0.1949 0.1885

13 0.3211 0.5340 0.5129

Table 8: Average Labor Supply L(d∗, d)

Chapter 7 filers, on average, supply less labor (0.1949) than repaying
agents (0.2986) and Chapter 13 filers (0.5129). It is however clear from
Table 8 that Chapter 7 bankruptcy filers on average work less than if they
were instead to repay (0.1884), which implies the result that a fresh start
increases the labor supply by 3.5% over repayment. Specifically,

L(7, 7) − L(7, 0) = 0.1949 − 0.1884 = 0.0065.

Moreover, Chapter 7 bankruptcy filers on average work less than if they
were instead to file for Chapter 13 bankruptcy (0.1885). Therefore, a fresh
start increases the labor supply by 3.4% over Chapter 13 bankruptcy.

7.2 Reduced-Form Estimation from Simulated Data

In this section, I use simulated data to estimate a treatment effect model
as in Han and Li (2007). In particular, we are interested in how a fresh
start affects the log working hours. The estimation is done in a two-step
procedure in order to control for the endogeneity of bankruptcy. In the
first step, I run a probit regression of Chapter 7 bankruptcy filing decisions.

33



Formally, the Chapter 7 bankruptcy decision is determined by the following
equation,

d̃i = ziγ + ǫi (20)

where

di =

{

1 if d̃i > 0

0 otherwise
(21)

such that individuals i file for a fresh start when di = 1 and not file when
di = 0. The covariates must include factors (“instrumental variables”) that
do not directly affect labor supply except through bankruptcy (the exclusion
restriction). From the estimates, we can compute the inverse Mills ratio mi

for each observation i as

mi = di
φ(ziγ̂)

Φ(ziγ̂)
+ (1− di)

−φ(ziγ̂)

1− Φ(ziγ̂)
(22)

where φ is the standard normal density function.
The log working hours hi is determined according to the following equa-

tion,
hi = xiβ + αdi + υi (23)

where υi and ǫi are (strongly) assumed to be bivariate normal with mean
zero and covariance matrix

[
1 ρσ
ρσ σ2

]

.

Therefore, the expectation of log working hours given bankruptcy decisions
can be written as

E [hi|di] = xiβ + αdi + ρσ

(

di
φ(ziγ̂)

Φ(ziγ̂)
+ (1− di)

−φ(ziγ̂)

1−Φ(ziγ̂)

)

︸ ︷︷ ︸

mi

, (24)

This suggests an augmented linear regression in the second step by adding
the inverse Mills ratio mi (calculated from the first step) as part of the
covariates. The coefficient of the inverse Mills ratio is the product of the
correlation coefficient between error terms ρ and the standard deviation of
the error term from bankruptcy decision equation σ. Under this model spec-
ification, the difference in expected log working hours between bankruptcy
filing and nonfiling for individual i is given by the coefficient of the Chapter
7 bankruptcy filing, α.

34



I first create a dataset which consists of nearly 50,000 individuals, start-
ing with the invariant cross-sectional distribution for agents without bankruptcy
flags.10 Each individual is tracked for five model periods (quarters).11 Ob-
servations are dropped from the combined cross-sectional dataset after they
file for bankruptcy. Furthermore, Chapter 13 bankruptcy filers are excluded
from the sample.

I use a similar set of covariates as in Han and Li (2007). In both steps,
wage, incomes, change in incomes, and an indicator of whether individual
experiences job loss previously and their squared terms are included as part
of covariates. The squared terms are introduced in the regression to capture
any nonlinear effect of these variables on bankruptcy filing decisions. These
variables have effects on both bankruptcy and labor supply decisions.

In the first step, they further include “social stigma” and “financial
benefits” as instruments, which (are supposed to) have direct effects on
bankruptcy decisions but not only labor supply decisions. Because personal
preferences are unobservable, they use lagged state bankruptcy rate as a
proxy for social stigma. They further include state unemployment rate to
control for any possible correlation between social stigma and work ethics.
Individuals do not have a stigma cost associated with bankruptcy from my
model, and I thereby use only “financial benefits” and its squared term as
instruments. In the second step, the inverse Mills ratio calculated from the
first step is added into the regression to control for the selection effect.

The results from the probit regression are presented in the top part of
Table 10. Similar with the findings in Han and Li (2007), the potential fi-
nancial benefits have positive effects on the probability of filings for a fresh
start. In another words, the more unsecured debts individuals can discharge
through bankruptcy, the more likely they are going to file for a Chapter
7 bankruptcy. Because the two instruments are highly correlated (the fi-
nancial benefits and the square term), although they are not individually
significant, they are jointly significant at 1% level.12 This implies that the
financial benefits has strong explanatory power in predicting the probability
of bankruptcy. Therefore, the financial benefits and its square term pass the
“test of relevance” as instruments.

10When individuals have bankruptcy flags, they must not default unless full repayment
results in negative consumption.

11It is assumed that there is no individual entry and exit in the dataset. That is,
individuals are assumed not to receive death shocks during the five model periods, and no
newborn is added into the dataset over the same periods.

12The null hypothesis that coefficients of both instruments are zero is rejected with a
chi-square statistics of 90.80.
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However, it is hard to argue that the instruments can also pass the “test
of exogeneity”, which requires the financial benefits to be uncorrelated with
the log working hours regardless of bankruptcy decisions. However, financial
benefit is negatively correlated with asset holdings (with a correlation coef-
ficient of -0.2193), which in turn affect labor supply decisions. In particular,
for individuals who are in debt, even if they choose not to default, their
labor supply decisions are still directly affected by their potential financial
benefits, because it is equivalent to their debt position. Although the test of
exogeneity for the instrumental variables is usually not possible because we
do not observe both equilibrium and counterfactual outcomes at the same
time in reality, it is nonetheless feasible here for the simulated data, since for
each individual, the model can predict his labor supply decisions under each
bankruptcy scenario. To test this, I run two regressions. The dependent
variables for each individual are the log working hours when they file for
Chapter 7 bankruptcy and when they choose to pay back the creditors in
full. For each regression, every individual is included in the sample regard-
less of their optimal bankruptcy decision choices. The regression results are
shown in Table 9. As we can see from the table, the financial benefit and
its square term are statistically significant (individually and jointly) after
controlling for covariates in both regressions, which indicates that they fail
the test of exogeneity by being correlated with the log working hours.

No Ch7 Filing Ch7 Filing

Log Hours Coeff. Sd Err. Coeff. Sd Err.

Wage -0.4631∗∗∗ 0.0157 0.5091∗∗∗ 0.0039
Wage Square -0.1775∗∗∗ 0.0067 -0.2090∗∗∗ 0.0017
Income -0.8825∗∗∗ 0.0051 -0.0071∗∗∗ 0.0020
Income Square 2.8495∗∗∗ 0.0073 0.0529∗∗∗ 0.0028
Income Change 0.0314∗∗∗ 0.0014 -0.0023∗∗∗ 0.0005
Experience Job Loss -0.4774∗∗∗ 0.0094 0.2983∗∗∗ 0.0022
Financial Benefits 0.9530∗∗∗ 0.0300 -0.0615∗∗∗ 0.0300
Financial Benefits Sq. -2.1694∗∗∗ 0.0094 0.1012∗∗∗ 0.0300

# Observations = 146,205; ∗∗∗ significant at 1%

Table 9: Test of Exogeneity for Instruments

Because the model period is a quarter, there is no in-and-out of em-
ployment using quarterly data. Therefore, the estimation from a treatment
effect model with log working hours as the response variable captures the
effect of a fresh start in the intensive margin. The bottom part of Table 10
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shows the second-step estimation results (even though we cast some doubts
on the validity of the instruments). The positive coefficient of bankruptcy
filing implies a positive effect of a fresh start on the log working hours. The
coefficient on the Chapter 7 bankruptcy filing indicates that the working
hours (given employment) is increased by by 22.73% from having a fresh
start, which overestimates the 1.1% increase from intensive margin in Table
?? calculated directly from the model.

Ch7 filing Coeff. Sd Err.

Wage 61.9629∗∗∗ 16.3809
Wage Square -24.1237∗∗∗ 6.4112
Income -3.1897∗∗∗ 1.0456
Income Square 6.1040∗∗∗ 1.6855
Income Change -0.3273 0.4127
Experience Job Loss 39.9090∗∗∗ 10.4651
Financial Benefits 4.2009 3.6438
Financial Benefits Sq. 3.3186 8.2045

Log Working Hours Coeff. Sd Err.

Ch7 Filing 0.2273∗∗∗ 0.0226
Inverse Mills Ratio 0.0250 0.0072
Wage -0.5673∗∗∗ 0.0160
Wage Square -0.1351∗∗∗ 0.0068
Income -0.9127∗∗∗ 0.0052
Income Square 2.8807∗∗∗ 0.0074
Income Change 0.0440∗∗∗ 0.0014
Experience Job Loss -0.5425∗∗∗ 0.0096

ρ 0.4484
σ 0.0558

# Observations = 146,205; ∗∗∗ significant at 1%

Table 10: Estimates of Treatment Effect Model (Quarterly Data)

The reason why most empirical papers interested in labor market activi-
ties use quarterly or even monthly data is because the employment decisions
happen much more frequently (compared with bankruptcy decisions). If we
are restricted in annual datasets, the changes in annual working hours can
be a combination from both extensive and intensive margins of labor sup-
ply. In particular, Chapter 7 bankruptcy filers can appear to work for less
hours because they are more likely to be unemployed during part of the year.
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Part A: Part B:
No Measurement Err. Measurement Err.

Ch7 filing Coeff. Sd Err. Coeff. Sd Err.

Wage 0.8276∗∗∗ 0.2830 0.8264∗∗∗ 0.2775
Wage Square -1.1260∗∗∗ 0.2197 -1.1177∗∗∗ 0.2176
Income -1.1046∗∗∗ 0.2140 -1.2195∗∗∗ 0.2078
Income Square 0.7136∗∗∗ 0.0710 0.7283∗∗∗ 0.0698
Income Change -0.0835∗ 0.0472 -0.0123 0.0448
Experience Job Loss 0.6310∗∗∗ 0.0769 0.6139∗∗∗ 0.0759
Financial Benefits 4.0905 6.9883 0.2098 3.0075
Financial Benefits Sq. 5.0251 15.9417 -4.1553 14.0710

Log Working Hours Coeff. Sd Err. Coeff. Sd Err.

Ch7 Filing -0.3225∗∗ 0.0095 -0.8978∗∗∗ 0.1854
Inverse Mills Ratio 0.1659 0.0492 0.3325∗∗∗ 0.0584
Wage -0.1785∗∗∗ 0.0146 -0.1765∗∗ 0.0146
Wage Square 0.2544∗∗∗ 0.0099 0.2524 0.0099
Income -0.1697∗∗∗ 0.0136 -0.1758∗∗∗ 0.0137
Income Square 0.0221∗∗∗ 0.0043 0.0248∗∗∗ 0.0043
Income Change 0.1624∗∗∗ 0.0026 0.1624∗∗∗ 0.0026
Experience Job Loss -0.2928∗∗∗ 0.1535 -0.2918∗∗∗ 0.0033

ρ 0.3735 0.7469
σ 0.4442 0.4452

# Observations = 182,799; ∗∗∗ significant at 1%;
∗∗ significant at 5%; ∗ significant at 10%

Table 11: Estimates of Treatment Effect Model (Annual Data)

The integrated information might prevent us from disentangling the effects
on labor supply in extensive or intensive margins and affect our estimation
results. Thus the difficulties associated with empirical estimation of labor
market activities in the presence of bankruptcy go beyond the task of finding
valid instruments.

To show this, I create another combined cross-sectional annual dataset
by keeping track of individuals for 5 years (20 model periods). The asset
position and bankruptcy flag status are recorded at the beginning of each
year. Annual working hours are the sum of working hours in all four quarters,
so are the annual incomes. Bankruptcy can occur at any time of a year. The
estimation results are shown in Part A of Table 11. The instruments are
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jointly significantly from zero in the first stage, but their positive correlation
with the second-stage residual indicates that their validity is in doubt. Even
after we include the indicator variable of whether an individual experiences
job loss to control for the change in extensive margin, the coefficient of
Chapter 7 bankruptcy filings estimated from a simulated annual dataset
turns from positive to negative as in Han and Li (2007).

To understand how the measurement error in the wealth information can
affect our estimation. I take the same dataset but substitute individuals’
financial benefits over all five years with the same value as in the first year.13

The results in Part B of Table 11 show that the introduced measurement
errors can have a big impact on the estimation results.

8 Conclusions

According to the PSID, job losses have been cited as one of the most im-
portant reasons individuals file for bankruptcy. However, not only do labor
market activities affect bankruptcy decisions, but labor-market behavior is
also affected by the bankruptcy treatment. While most papers in the liter-
ature assume inelastic labor supply regardless of bankruptcy decisions, this
paper expands our understanding of how the labor market interacts with
the credit market by allowing endogenous decisions in both labor supply
and bankruptcy.

In particular, this paper is interested in answering the question How
much does a fresh start increase labor supply? because one of the justi-
fications for the fresh-start bankruptcy system in the United States is to
improve work incentives. To answer this question quantitatively, I evaluate
the labor supply responses after equilibrium and counterfactual bankruptcy
decisions by constructing a dynamic sequential partial equilibrium job search
model with bankruptcy choices. I find that a fresh start on impact increases
the labor supply of Chapter 7 bankruptcy filers by 3.5% over repayment
and 3.4% over Chapter 13 bankruptcy. Over the long run, labor supply is
increased by 1.7% for the first five years after bankruptcy from a fresh start
than from Chapter 13 bankruptcy.

For future research, one question of great interest is how the interac-
tion between the labor market and the credit market might be changed by
aggregate policy changes, such as elimination of bankruptcy, reduction of
bankruptcy chapter choices, or the recently implemented means test that

13Notice that individuals’ decisions depend on their actual financial benefits instead of
the recorded amount.
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prohibits Chapter 7 bankruptcy filings for individuals who earn more than
median incomes. To answer these questions, it is necessary that the wage-
offer distribution be endogenized, as the equilibrium labor market tightness
is affected.
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A Data Description

The statistics presented in Section 1 and Section 6 are calculated from the
1979-1994 NLSY1979. The combined cross-sectional dataset has 12,685 in-
dividuals and 190,275 observations. I removed observations according to
the following sample selection criteria before generating a final dataset with
39,194 observations.

• Individuals who are less than 25 years old (90,087 observations).

• Individuals who do not report whether they have filed for bankruptcy
(42,489 observations).

• Individuals who do not report annual working hours, number of weeks
worked, and annual labor incomes (11,406 observations).

• Individuals who filed for bankruptcy under neither Chapter 7 nor
Chapter 13 (742 observations).

• Individuals who do not report the date of bankruptcy, if applicable
(252 observations).

• Individuals whose annual labor incomes are top coded (114 observa-
tions).

• Individuals who work for more than 5096 hours a year (3,962 observa-
tions).

• Individuals who work for more than 98 hours per work week (0 obser-
vations).

• Individuals whose real wages (in 2004$) are more than $100 (192 ob-
servations).

• Individuals whose wages are less than half the minimum wage of the
same year (1,837 observations).

B Computational Procedure

1. Set asset grids such that the asset decisions do not reach the bounds.

2. Discretize wage-rate offer distribution.

3. Guess a labor tax rate τn.
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4. Guess a price function q(a′, s̃).

5. Given the tax rate τ and price function q(a′, s̃), solve for value func-
tions V (s) and W (s̃) via value function iteration, from which the em-
ployment, default, hours worked, and asset choice decisions are ob-
tained.

6. Update the price function such that the financial intermediary breaks
even given agents’ decisions. Iterate until the price function converges.

7. Solve for the invariant distribution.

8. Update the tax rate such that the government runs a balanced budget.
Iterate until the tax rate converges.
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