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Abstract

Entrepreneurship inherently carries risk. The majority of businesses are unincor-
porated, meaning the business debts become personal liabilities for the owner. Conse-
quently, when such a business falters, the owner may be incentivized to file for personal
bankruptcy. This paper studies the impact of wealth protection on entrepreneurial
activities. Utilizing a regression kink design, I establish a first causal link between
potential debt forgiveness and entrepreneurial activities. My findings indicate that
more lenient debt relief policies motivate business owners to finance their enterprises.
Specifically, an additional $1,000 in potential debt forgiveness increases the probabil-
ity of debt financing for their businesses by up to 0.2 percentage points (0.6 percent),
and boosts business debt size by 0.3 percent. To investigate the mechanism behind
this causal relationship, I introduce a quantitative general equilibrium model of house-
hold bankruptcy that integrates occupational choice. My results suggest that generous
wealth protection can amplify U.S. entrepreneurial activities by reallocating capital
towards more productive yet less wealthy entrepreneurs, enhancing productivity and
economic output, and thus improving overall welfare. This effect is primarily driven by
the insurance effect outweighing the interest effect: Even with higher borrowing costs,

the financing rate and the size of debt increase in response to more generous debt relief.
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1 Introduction

Entrepreneurship is a cornerstone of economic growth in the U.S. While many of the world’s
leading companies began as modest ventures, a significant portion of new businesses do
not survive beyond a few years, highlighting the intrinsic risks of entrepreneurship. Per-
sonal bankruptcy laws offer a safety net in these situations, providing wealth protection in
the worst-case scenario and facilitating smoother consumption for households. Essentially,
more generous wealth protection increases the option value of bankruptcy, incentivizing en-
trepreneurship by offering insurance against potential downturns. However, in a perfectly
competitive financial environment, intermediaries anticipate the possibility of defaults and
adjust their interest rates to reflect these risks. Consequently, while personal bankruptcy
laws offer insurance, they may inadvertently exacerbate credit conditions.

Therefore, a complex trade-off arises. On one hand, personal bankruptcy laws offer crucial
wealth protection, potentially encouraging entrepreneurial ventures by mitigating risk. On
the other hand, these laws can increase financing costs, making credit access more expensive
and difficult, which may dampen entrepreneurial initiatives. This delicate balance between
protecting personal assets and ensuring credit availability is pivotal to understanding the
broader impact of bankruptcy laws on entrepreneurial activities.

I investigate the influence of bankruptcy costs on entrepreneurial activities. In the U.S.,
separate procedures exist for personal and corporate bankruptcy. A significant majority of
businesses are unincorporated, so business debts translate directly into personal liabilities
for the business owner. This means that lending to an unincorporated business is legally the
same as lending to its owner. Given this framework, if the business encounters adversity,
the owner might see an incentive to file for personal bankruptcy. In such cases, both the
business and any unsecured debts of the owner are eliminated.

However, as noted by Berkowitz and White (2004), similar considerations might also ap-
ply to small corporations. Such entities could be perceived as less creditworthy than small
non-corporate firms, primarily because small corporations rely solely on their corporate assets
to secure business debts. In contrast, small non-corporate firms can leverage both the firm’s
assets and the owner’s personal assets. Lenders are aware of the ease with which owners of
small corporations can transfer assets between their personal and corporate accounts. Con-
sequently, they may not regard the distinction between corporate and non-corporate firms as
significant for smaller businesses. As a result, when extending credit to small corporations,
lenders often insist on personal guarantees from the owners. These requirements effectively

dissolve the legal separation between the corporation and its owners for the concerned loan,



thereby placing the owner’s personal assets at risk in case of loan default.

By leveraging a comprehensive individual-level survey dataset from the U.S. Census cov-
ering the years 2000 to 2011, I have established a significant causal connection between
bankruptcy costs and entrepreneurial activities. The findings reveal that more generous
debt relief policies motivate business owners to seek financing for their enterprises, resulting
in an increase in the size of their business debt. However, the impact of wealth insurance
for entrepreneurs is relatively modest. This is particularly noteworthy given that over half
of U.S. business owners do not have any debts associated with their enterprises, suggesting
a nuanced effect of bankruptcy policies on entrepreneurial financial decisions.

The existing literature presents contrasting views on the relationship between the U.S.
personal bankruptcy system and entrepreneurship. Previous studies, primarily using obser-
vational data and regression analysis, suggest that lenient debt relief policies increase the
likelihood of business ownership while reducing the propensity of firms to accumulate busi-
ness debt. These studies also indicate that such firms tend to have lower debt levels with
higher interest rates. However, these conclusions, potentially influenced by endogeneity,
should be approached with caution as they might be biased and not necessarily indicative
of a causal relationship.

My research challenges these existing findings. Employing a more robust research design,
I demonstrate that more generous debt relief policies actually motivate business owners to in-
cur greater debts for their enterprises, leading to an increase in overall debt size. This finding
significantly departs from preliminary Ordinary Least Squares (OLS) estimates, highlighting
the importance of a rigorous methodological approach in understanding the true impact of
bankruptcy policy generosity.

The primary role of personal bankruptcy in entrepreneurship is its function as insurance.
Yet, this benefit is tempered by deteriorated credit conditions. In an environment with
incomplete credit markets where only basic debt contracts exist, bankruptcy introduces some
contingency. This contingency protects against the risks of entrepreneurship but also leads
to tougher credit conditions. For instance, when bankruptcy laws eliminate the possibility
of default, ensuring full commitment, borrowers can access credit at more favorable interest
rates since they won’t default. However, this means they lack a safety net against business
setbacks. Conversely, if bankruptcy provisions are more lenient about defaults, borrowers
might find some protection against unfavorable outcomes. To balance this, banks might
increase interest rates or limit the amount of credit they offer, given the heightened default

risks. In both scenarios, the equilibrium outcome could be very limited access to credit. This



environment often results in businesses that are smaller than ideal, particularly affecting
those owned by less wealthy entrepreneurs.

I construct an infinite horizon heterogeneous agent model, incorporating both bankruptcy
and occupational choices. Agents vary based on their productivity, either as entrepreneurs or
workers. Each period, they choose between entrepreneurship and employment, guided by an
imperfect signal of their potential productivity. My model aims to quantitatively gauge the
balance between two key factors: the insurance provided by bankruptcy and the resulting
credit conditions. I then examine the impact of this balance on several areas: the number
of entrepreneurs, the ability of less afluent agents to enter entrepreneurship, firm sizes, and
broader issues such as welfare.

This paper adds to the breadth of studies in entrepreneurship, particularly intersecting
with the literature on borrowing constraints and entrepreneurial ventures. Researchers have
noted that small business owners rely on external finance. Notably, Robb and Robinson
(2014) empirically show that most startups heavily depend on the debt finance through
personal balance sheets of the entrepreneur. Using KFS data, Robb and Robinson (2014)
show that startups rely heavily on external debt sources, such as bank financing. They also
show that many startups receive debt financed through the personal balance sheets of the
entrepreneur, effectively resulting in the entrepreneur holding levered equity claims in their
startups. Fonseca and Wang (2022) documents the increased importance of personal credit
(rather than business credit) for entrepreneurs after 2008 financial crisis. Malkova (2020)
and Herkenhoff et al. (2021) recently show that the importance of credit access to entry
to entrepreneurship. Historically, researchers measured the the change in credit supply
indirectly by deregulation and bank concentration. Bertrand et al. (2007) find that after
deregulation, banks are less likely to bail out poorly performing firms, improving allocative
efficiency across firms. Kerr and Nanda (2010) find after bank deregulation there was no
change in startup size. Cetorelli and Strahan (2006) show that as bank concentration is
higher, potential entrepreneurs find it hard to get an access to credit. Chen et al. (2017)
small business credit declines with higher interest rates as bank concentration is higher.

This paper adds to the growing body of research on household bankruptcy. Fay et al.
(2002) find that a household’s probability of filing for bankruptcy is increasing in the financial
benefit from doing so. Ganong and Noel (2020) show that liquidity is the key driver in default
and consumption decisions for borrowers.  Indarte (2021) estimates that more generous
homestead exemption results in more bankruptcy filings. She also shows that using ARM

as an IV, higher mortgage payment results in higher rate of bankruptcy filing. Using a



difference-in-differeces design, Auclert et al. (2019) study the effect of the great recession
on hign vs. low debt relief states finding that high protection states had lower employment
declines and higher unsecured debt charge-off.

This paper adds to the growing body of research on household bankruptcy. Fay et al.
(2002) find that a household’s probability of filing for bankruptcy increases with the finan-
cial benefit of doing so. Ganong and Noel (2020) show that liquidity is the key driver in
default and consumption decisions for borrowers. Indarte (2021) estimates that more gen-
erous homestead exemptions result in more bankruptcy filings. She also shows that higher
mortgage payments lead to higher bankruptcy filing rates. Using a difference-in-differences
design, Auclert et al. (2019) study the effect of the Great Recession on high vs. low debt
relief states, finding that high protection states had lower employment declines and higher
unsecured debt charge-offs.

This paper aligns with studies focusing on the interplay between the US personal bankruptcy
system and entrepreneurship. White (2006) provide a good summary on the effect of home-
stead exemption on entry into entrepreneurship and small business credit. She concludes
that high homestead exemption levels make it difficult for small businesses to borrow but
encourage more people to choose self-employment. Fan and White (2003) hypothesize that
higher bankruptcy exemption levels benefit potential entrepreneurs who are risk-averse by
providing partial wealth insurance. They show that the probability of business ownership
increases as the exemption level rises. Georgellis and Wall (2006) investigate the impact
of marginal income tax rates and bankruptcy exemptions on entrepreneurship, finding an
S-shaped relationship between bankruptcy exemptions and entrepreneurship. Rohlin and
Ross (2016) also find that higher homestead exemptions are associated with more business
entries and exits due to increased wealth protection. Berkowitz and White (2004) find that
if small firms are located in states with unlimited rather than low homestead exemptions,
they are more likely to be denied credit, and when loans are made, they are smaller and
have higher interest rates.

This paper is associated with the study of bankruptcy and households. Livishits et al.
(2007) and Chatterjee et al. (2007) analyze economies that include savings and unsecured
debt, with debt prices varying based on loan size and household characteristics. These stud-
ies exclude the details of a household’s exempt assets and liabilities, focusing solely on the
net household position to concentrate on bankruptcy and unsecured credit. Lia and Sarte
(2006) include durables in their default models to examine the impact of homestead exemp-

tions. Mitman (2016) creates a framework that incorporates both secured and unsecured



debt to investigate household bankruptcy. Akyol and Athrey (2011) examine economies
that feature entrepreneurship alongside unsecured debt to explore the impact of U.S. per-
sonal bankruptcy on self-employment. Mankart and Rodano (2015) introduce secured debt,

restricting borrowing to entrepreneurs who must use all their wealth in their business.

2 Background: Consumer Bankruptcy in the U.S.

In personal bankruptcy, debtors can choose between two procedures: Chapter 7 and Chapter
13. For both options, all unsecured debts are wiped clean, and once a bankruptcy filing
occurs, creditors must cease all collection activities and legal pursuits for repayment. Chapter
7, often referred to as a “fresh start,” mandates that debtors relinquish any assets exceeding
their state’s exemption limit. However, all future earnings remain protected. On the other
hand, Chapter 13 doesn’t require debtors to give up their assets. Instead, they must propose
a plan to repay part of their unsecured debts from future earnings, typically over 3 to 5
years.

For the majority of debtors, Chapter 7 is often the preferred route, largely because
they usually lack nonexempt assets. In fact, around 70 percent of all bankruptcy filings
are made under Chapter 7 (see White (2006)). For business owners, Chapter 13 tends to
be less appealing compared to Chapter 7. This is because entrepreneurs, especially those
whose ventures didn’t succeed, often have no nonexempt assets. Moreover, the obligation to
settle previous debts using future earnings can pose hurdles to launching a new business, as
detailed by Fan and White (2003). As stipulated in 13 U.S.C. Section 1325(a)(4), creditors
should expect to receive under Chapter 13 no less than what they would get in Chapter 7.
Consequently, exemption levels are likely to have similar effects regardless of the chapter
entrepreneurs choose in case of bankruptcy.

My primary focus is on the homestead exemption within Chapter 7 bankruptcy. While
there are other types of exemptions such as equity in cars, cash, and various types of goods
(clothing, furniture, cooking utensils, etc.), these constitute a relatively minor fraction of
the total exemption. Notably, the homestead exemption stands out as the most significant

component of household bankruptcy protection.



3 Data

[ rely on the Survey of Income and Program Participation (SIPP) sourced from the U.S.
Census, covering data from 2000 to 2011. My decision to utilize SIPP is based on three
primary considerations. Firstly, SIPP presents a comprehensive panel sample that is repre-
sentative of the U.S., capturing between 14,000 to 52,000 households over a span of up to
four years. This depth enables me to observe a significant number of individuals as they em-
bark on business ownership. Secondly, SIPP provides intricate details on household-level net
worth, offering insights into specific components like home equity. Lastly, SIPP maintains
records of the business balance sheets for entrepreneurs, which is invaluable as it affords me
a longitudinal view of both the scale and indebtedness of businesses.

The SIPP gathers a diverse array of information at both the individual and household
levels. This includes questions like “Do you own a business?” and “What is the value of
your business?” Such queries assist in pinpointing entrepreneurs within the sample. In this
paper, entrepreneurs are characterized based on the following criteria: (1) ownership of a
business; (2) working more hours for their own business than for an employer, if they are
also employed; (3) the business being a sole proprietorship; and (4) the business possessing a
positive value. The first two criteria are commonly employed in existing literature. However,
the emphasis on a business having a positive value is a novel criterion introduced in this
analysis, aimed at differentiating genuine entrepreneurs from casual business owners. This
definition aligns with Hurst and Pugsley (2017), who highlighted that certain entrepreneurs
might not harbor ambitions to expand their ventures and may have alternative motivations
for business initiation. Such individuals aren’t necessarily the archetypical entrepreneurs we
often envision. For instance, roughly 30% of businesses in my sample report zero value. This
discrepancy could potentially be attributed to measurement errors within the SIPP dataset.
Throughout this paper, the value of a business is employed as an indicator of its size.

In constructing the sample for this study, I have adhered to methodologies commonly
employed in the literature, as demonstrated by Hurst and Lusardi (2004). The focus is
specifically on individuals aged between 30 to 64 years, thereby strategically circumventing
the complexities associated with periods of education and retirement. In this dataset, each
individual is categorized either as a worker or a business owner, resulting in a comprehensive
sample that encompasses a total of 162,577 individuals across these two distinct categories.

It is crucial to acknowledge that the SIPP data tends to oversample households with
lower incomes. To counteract this bias and ensure that the dataset remains nationally

representative, sampling weights have been consistently applied throughout the analysis.



Furthermore, all monetary values in the study are presented in real 2020 dollars, adjusted

for inflation, to provide a consistent and accurate economic context.

Table 1: Summary Statistics: SIPP

Entrepreneurs Workers

Age 48.12 46.08
Net worth (median) $342.14 $183.50
Home equity (median) $131.94 $94.80
Education Some college  Some college
White 0.84 0.78
Married 0.79 0.75
Female 0.36 0.50
Biz value (median) $13.57

Biz debt (median) $0

1(biz debt > 0) 0.36

Sole proprietorship 0.61

Partnership 0.10

Incorporated 0.29 .

Obs. 24,398 138,179

Source: SIPP
$ thousands in 2020

To begin with, I present some descriptive statistics from the data. Table 1 outlines the
demographic and asset summary statistics for different groups within the sample. Consistent
with previous studies, entrepreneurs typically possess greater wealth compared to employed
workers. The median net worth for workers stands at $183,500, while entrepreneurs boast
a median net worth of $342,140. Furthermore, business owners generally have higher home
equity compared to non-entrepreneurs; the median home equity for entrepreneurs is $131,940,
in contrast to $94,800 for non-entrepreneurs. Entrepreneurs also tend to be older with more
accumulated work experience than workers, calculated as age minus years of education minus
6. Demographically, entrepreneurs are more likely to be white and married and less likely to
be female compared to employed workers.

Table 1 provides further insights by showcasing summary statistics related to the busi-
nesses themselves. The data reveals that the median business value among entrepreneurs is

$13,570, indicating the typical scale of business operations. Interestingly, it appears that the
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median entrepreneur does not have any debt specifically linked to their business. Within the
SIPP sample, only about 36% of entrepreneurs have positive business-related debts. This
highlights a significant tendency towards minimal or no business debt among entrepreneurs.
Additionally, the data shows a notable prevalence of sole proprietorships, which account for
more than half of the business types represented in the sample. This distribution underscores

the dominance of this business structure among U.S. entrepreneurs.
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Figure 1: Homestead Exemption in 2021



Table 2: Summary Statistics: State-Level Homestead Exemption (in Nominal Values)

Year Min 25% 50% 75% Max

2000 $0 $5,000  $25,000 $80,000  Unlimited
2001 $0 $8,000  $30,000 $100,000 Unlimited
2002 $0 $8,000  $30,000 $100,000 Unlimited
2003  $0 $10,000 $35,000 $100,000 Unlimited
2004 $0 $10,000 $35,000 $150,000 Unlimited
2005 $0 $10,000 $40,000 $150,000 Unlimited
2006 $0 $15,000 $45,000 $150,000 Unlimited
2007 $0 $15,000 $50,000 $250,000 Unlimited
2008 $0 $18,500 $51,450 $250,000 Unlimited
2009 $0 $20,000 $60,000 $250,000 Unlimited
2010 $0 $20,000 $60,000 $250,000 Unlimited
2011  $0 $20,000 $60,000 $250,000 Unlimited
2012 $0  $21,500 $60,000 $250,000 Unlimited
2013  $0 $22,975 $72,900 $250,000 Unlimited
2014 $0 $22,975 $72,900 $250,000 Unlimited
2015 $0 $22,975 $75,000 $250,000 Unlimited
2016 $0 $23,675 $75,000 $250,000 Unlimited
2017 $0 $23,675 $75,000 $250,000 Unlimited
2018 $0 $23,675 $75,000 $250,000 Unlimited
2019 $0 $25,000 $75,000 $250,000 Unlimited
2020 $0 $25,150 $75,000 $250,000 Unlimited
2021 $0 $30,000 $75,000 $450,000 Unlimited

This table presents a detailed overview of state-level
homestead exemptions in 49 states across the United
States, specifically excluding New York and Washington,
which set their exemptions at the county level. It presents
the homestead exemption values in nominal terms, cov-
ering the years 2000 to 2021. It illustrates the minimum,
25th percentile, median (50th percentile), 75th percentile,

and maximum exemption values for each year.

Each state in the U.S. sets its own homestead exemption limit, resulting in considerable
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variation across the country. Figure 1 illustrates the distribution of these exemptions for
the year 2021, capturing the diverse range of limits set by different states. Moreover, these
exemption limits are not static; states adjust them over time, contributing to the observed
variability. Table 2 provides summary statistics of state-level homestead exemptions in
nominal values, spanning from 2000 to 2021. This data, derived from Indarte (2021), excludes
New York and Washington, where homestead exemptions are determined at the county level.

For 2021, the federal exemption stands at $25,150. The lower quartile of state exemptions
is approximately $30,000, while the median has escalated to around $75,000. Notably, the
75th percentile reaches $450,000, indicating that in some states, residents can protect up to
this amount in home equity when filing for bankruptcy. Furthermore, certain states offer
an unlimited exemption, contrasting sharply with those that have a zero exemption, where
individuals must relinquish all home equity in bankruptcy cases. The trend over time reveals
a general increase in these exemptions. For example, the median state exemption in 2000 was
$25,000, increasing threefold to $75,000 by 2021. Similarly, the 75th percentile rose from
$80,000 in 2000 to $450,000 in 2021. This upward trend in homestead exemptions likely
reflects factors such as inflation and rising housing prices.

Both New York and Washington set homestead exemptions at the county level, differing
from the state-specific data provided in the SIPP. Consequently, I have excluded these two
states from my analysis to maintain consistency. Two crucial factors are considered in the
study: the federal exemption and the provision for joint filing. More than a third of the states
allow residents to choose between the state-specific exemption and the federal exemption.
For example, in 2005, the federal exemption was $18,450. Households are likely to select the
federal exemption when it is more advantageous than the state’s option. Additionally, the
majority of states offer married couples the opportunity to claim larger homestead exemp-
tions when filing jointly for bankruptcy. In these cases, married couples can effectively double
their homestead exemption. These variations and provisions have been carefully considered

to accurately calculate the effective homestead exemption for this analysis.

4 Causal inference

4.1 Research Design

My analysis centers on Chapter 7 bankruptcy. The asset exemption laws across states dictate
the level of debt relief available to bankruptcy filers. Under these laws, filers are required

to repay creditors an amount that corresponds to the value of any assets exceeding the
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established exemption limits. Therefore, the net financial benefit derived from filing for
bankruptcy effectively equals the amount of dischargeable debts minus the value of seizable
assets. For simplicity, this analysis does not account for the fees associated with the legal
and administrative processes involved in bankruptcy filing.

As highlighted in the work of Auclert et al. (2019), a significant portion of the variance in
household debt relief can be attributed to the homestead exemption, which serves to protect
the home equity of individuals filing for bankruptcy. To examine this aspect further, I begin
by defining home equity distance. This is achieved by re-centering the home equity variable
in the dataset:

Home Equity Distance = Home Equity — Homestead Exemption.

In this study, “home equity distance” is employed as the running variable. It’s crucial
to understand that when a household’s home equity is below the state’s homestead exemp-
tion limit, any marginal change in home equity does not affect the cost associated with
bankruptcy. Conversely, if the home equity surpasses the exemption limit, any amount in
excess becomes subject to seizure and is payable to creditors in the event of bankruptcy.
This creates a significant change, or a “kink”, in what is referred to as “seizable equity”.

Seizable equity can thus be defined as follows:
Seizable Home Equity = max{Home Equity Distance, 0}.

It’s crucial to highlight that the kink in seizable home equity determines the treatment
status in this analysis. The key assumption in this analysis is that in the U.S., house-
holds home equities are effectively randomly distributed in areas close to the state-specific
homestead exemptions. In other words, the “home equity distance” is as good as randomly
assigned around zero. Consequently, I interpret this kink in seizable home equity as an
exogenous variation in the bankruptcy wealth protection. Figure 2 illustrates this concept,
showcasing a kink in seizable equity for Colorado in 2010—a year when Colorado’s home-
stead exemption was median for the U.S. For clarity in presentation, the figure plots seizable
home equity as a function of home equity itself, rather than the home equity distance. Fig-
ure 3 graphically represents the identification strategy employed in this research design. The
exogenous variation in home equities, particularly around the exemption limits, induces a
variation in wealth protection among different households. This, in turn, is posited to have

a causal impact on the outcomes of interest in the study.
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The Kink in Seizable Equity (CO, 2010)
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Figure 2: Homestead Exemption in Colorado, 2010
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Figure 3: Directed Acyclic Graph for Sharp RKD

A proper research design is crucial to ensure that the kink in seizable home equity is
indeed exogenous. Without this, the results could be compromised by endogeneity. Fan and
White (2003) and Rohlin and Ross (2016) show that the probability of business ownership
increases with the exemption level. Also, Berkowitz and White (2004) find that small firms
in states with unlimited rather than low homestead exemptions are more likely to be denied
credit. Additionally, the loans they do receive are typically smaller, with higher interest rates.
I replicate their regression results, finding similar effects, which are detailed in Appendix A.
As the exemption level increases, so does the probability of entrepreneurship. Concurrently,
business owners are less likely to acquire business debt and tend to have lower amounts of
such debt. Nevertheless, due to potential endogeneity, these findings should be interpreted
with caution as they might contain biases and cannot be conclusively deemed causal. Under

a more rigorous research design, it becomes evident that the impact of bankruptcy generosity
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significantly diverges from these preliminary OLS estimates.

In this study, I utilize a sharp regression kink design (RKD) to identify the impact of
bankruptcy costs, leveraging the kinks present in seizable home equity. The identification
strategy for RKD in this research closely follows the methodology outlined by Card et al.
(2015). Conceptually akin to a regression discontinuity design (RDD), RKD differs in that
it leverages a discontinuity in the slope of the treatment function, rather than a change in
its level.

For a graphical representation of this identification strategy, Figure 3 provides a directed
acyclic graph (DAG) to illustrate the process. Home equity has a back door through con-
founders that we cannot control for and also has a direct effect on entrepreneurial activities.
By focusing on the area right around the homestead exemption threshold, we can isolate the
effect of bankruptcy cost on entrepreneurial activities. Once we limit our analysis to that
cutoff, other variables should not vary significantly, effectively eliminating their influence.

In the model that follows, the variable Y; represents the outcome of interest.
Yi = BS(Xi) + 9(Xi) + s (1)

In this model, X; represents the running variable, while S denotes the treatment variable,
which exhibits a kink at the point X; = x*, the designated threshold. The functions g(X;)
and the expected value Efu; | X;] are smooth and continuously differentiable across the
range of X; and do not display a kink at x*, the threshold. In this context, X; is defined as
the home equity distance, and S; as the seizable home equity. Given the assumption that
home equity distance is effectively randomly assigned around the zero threshold, a kink in
the function S(X;) occurs precisely at x*. However, this kink is not present in either the
function ¢g(X;) or the expectation Efu; | X;].

The slopes of S(X;) approaching from the left and right of this kink point are denoted

as do and dp, respectively, defined as follows:

.. 0S8(x)
D= o )
. 0S(x)
=1
di = lim —=, (3)

and dy # d;. Furthermore, the derivative of the expected value of the outcome variable Y;
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with respect to x can be expressed as:

OE(Y; | X; = =)

0S(x) N Jg(x) N OF (u; | X; =)
Ox

oxr oxr oxr ' (4)

=P

Now we can show that the causal parameter, [, is identified. The identification is achieved

through the following derivation:

DE(Y;|X,= : DE(Yi| Xi= : s : a5
OB(Yi[X;=z) 8|x ) Jim e 2 a|$ 2) _ limg . 8;“;) — limgqpe agf)

dy — dy dy — dy (5)
= ﬁ_

Given that dy = 0 and d; = 1, the denominator of the above equation simplifies to 1. Hence,

we focus on the following expression:

_OE(Yi | Xi=1z) . OE(Y| X, =z
=1 —1
f=lim Oz ot Oz

. (6)

In simpler terms, § captures the change in the slope of the expected outcome with respect
to the running variable at the kink point. It effectively represents the treatment effect on
the outcome variable.

The sharp RKD design employed in this study effectively captures a local average treat-
ment effect (LATE) at the kink point, assuming perfect compliance. The SIPP sample used
here aggregates data across various states and years, encompassing a range of exemption
limits. As a result, the estimate for 3 represents an average of LATEs derived from these
different exemption thresholds.

The actual estimation is as follows:

b b

EY | X=a]=a+) Ba"+» B,Da’ (7)
p=1 p=1

where |z| < h. (8)

In this equation, X is the running variable, representing the home equity distance, while
D = 1[X > 0] is an indicator for being above the kink threshold. The bandwidth size is
denoted by h. The key parameter of interest is 51, which reflects the change in the slope of the
conditional expectation function at the kink. For estimation, I employ local nonparametric
polynomial estimation using a uniform kernel, as recommended in the sharp RKD literature.

A crucial assumption underpinning RKD is the smoothness condition, which posits that
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the population average potential outcomes are smooth functions of the running variable
at the kink. This assumption is inherently untestable because we observe only realized
outcomes, not potential ones. To address this challenge, I conduct tests to check for potential
manipulation of the running variable. It’s also vital to confirm that no kinks occur in other

covariates, as such anomalies could influence the study outcomes. Therefore, I also perform
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checks for covariate balance to ensure the robustness of my findings.
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Figure 4: Density of Home Equity Distance

To mitigate the possibility that bankruptcy filers might strategically reduce their home
equity to fall below their state’s exemption limit and thereby minimize bankruptcy costs, I
carefully examine the empirical distribution of the home equity distance, which serves as our
running variable. Figure 4 presents the distribution of home equity distance for U.S. business
owners spanning from 2000 to 2011. The vertical line in the figure denotes the re-centered
cutoff for the homestead exemption, set at zero. The running variable exhibits an average
value of $125.60 and shows a deviation of $201.34 from this mean. The distribution appears
to show minimal signs of endogenous sorting on either side of the threshold.

To substantiate this graphical observation, I conduct the McCrary Density test, a widely
used diagnostic tool in the Regression Discontinuity Design literature. The test results
yield a p-value of 0.81 at the threshold, indicating that the null hypothesis — positing no

discontinuity in the density of our running variable at the cutoff — cannot be rejected. This
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finding suggests an absence of manipulation in the home equity distance variable, enhancing

the credibility of the running variable and the robustness of our analysis.

Table 3: The Effect of Increased Potential Debt Forgiveness on Covariates

Mortgage rate ~ Age  Education  Race Gender Marital status

RKD est. -0.012 0.03 0.009 -0.0004  0.0003 0.0022
(0.009) (0.09) (0.005) (0.0004) (0.0005) (0.0020)
Bandwidth 80 80 80 80 80 80
RKD poly. order 1 1 1 1 1 1
Observations 10,431 10,431 10,431 10,431 10,431 10,431

This table contains regression kink-based estimates of the effect of the bankruptcy generosity on
covariates. Entrepreneurs are defined as business owners. All regressions have a bandwidth of
80 and use a uniform kernel for weighting. See Appendix B for more detailed results. Clustered
robust standard errors are in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.

A crucial aspect of validating a regression kink design involves ensuring that the con-
ditional expectation of any covariate remains twice continuously differentiable at the kink.
This check is vital, as any kink in covariates could confound our results. For example, if
more generous debt relief policies lead banks to increase lending rates (resulting in a kink
in this variable), it could negatively impact entrepreneurial activities. In other words, if
lending rates exhibit a kink at the exemption threshold, it could compromise the validity of
the RKD estimate. To address this concern, covariate balance checks are conducted.

Table 3 presents the estimates assessing the impact of increases in potential debt for-
giveness on various predetermined characteristics, which ideally should not be affected by
the homestead exemption threshold. Entrepreneurs are defined as business owners. These
estimates are derived using the same regression model as outlined in Equation 7, with each
control variable serving as the dependent variable in turn. The local linear regression models
use a bandwidth of 85 and a uniform kernel for weighting, incorporating approximately 40
percent of the available sample.

The analysis covers various demographics of entrepreneurs and the mortgage rate. In
each case, the null hypothesis that these predetermined characteristics are unrelated to the
homestead exemption cutoffs for home equity cannot be rejected. This lack of significant

relationship in the regression coefficients indicates a balanced distribution of covariates across
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the threshold. Additionally, using more flexible functional forms and alternative definitions of

business owners does not alter the results. Notably, the results obtained using the optimal

bandwidth selection, based on the MSE-minimizing procedure outlined in Calonico et al.
(2014), are provided in Table 13 in Appendix B.
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Figure 5 visually demonstrates the distribution of predetermined characteristics across
bins, focusing on demographic factors such as age, race, education, gender, and marital sta-
tus, as well as the current mortgage rate, a crucial indicator potentially influencing financing
decisions. These characteristics remain stable across the homestead exemption threshold.
The stability of the mortgage rate, in particular, is significant as it could directly impact
entrepreneurial financing choices. The findings further reinforce the conclusion that the
homestead exemption cutoff does not systematically affect the covariates examined. This
stability supports the core identification assumption of the regression kink design, suggesting
it can provide unbiased estimates in this context. The lack of fluctuations in these variables
around the threshold reinforces the notion that the observed treatment effects are indeed

attributable to changes in the homestead exemption and not to other confounding factors.

4.2 The Effect of Bankruptcy Generosity on Entrepreneurial Ac-
tivities

Table 4 details the primary results derived from the regression kink design (RKD) estimates.
To ensure the robustness of these results, three distinct definitions of entrepreneurs are
employed. The first definition identifies an individual as an entrepreneur if they own a
business, yielding a sample size of 24,398. The second definition narrows this to those
whose business has a positive market value, resulting in a sample size of 17,200. The third
definition further restricts it to sole proprietorships, resulting in a sample size of 13,734. For
the comprehensive analysis, the primary focus is on the first definition of entrepreneurs due
to its larger sample size, though the results are consistent across the different entrepreneur
definitions.

The estimation process involves constructing approximation-bias-corrected robust confi-
dence intervals and selecting the optimal estimation bandwidth using the MSE-minimizing
procedures described by Calonico et al. (2014). The selected bandwidth for each specifica-
tion, expressed in thousands of dollars, is based on this MSE-minimizing procedure. The first
column of the table estimates a local nonparametric linear model for the first definition of
entrepreneurs. Additionally, the second column uses a local nonparametric quadratic model,
standard in RKD estimation as per Card et al. (2015) and Gelman and Imbens (2018).
However, for the second and third definitions of entrepreneurs, due to the smaller sample
sizes which may lead to overfitting, only a local nonparametric linear model is employed to
estimate the RKD coefficient.
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Table 4: The Effect of Increased Potential Debt Forgiveness on Entrepreneurship

(1) (1) (2) (3)
Panel A: Y = 1(business debt)
RKD est. -0.0013***  -0.0019*** —0.0009**  -0.0009**
(0.0004) (0.0007) (0.0004) (0.0004)
Bandwidth 82.83 137.33 105.79 106.5
RKD poly. order 1 2 1 1
Observations 10,014 15,386 8,026 7,222
Panel B: Y = log(business debt)
RKD est. -0.0031**  -0.0065**  -0.0046**  -0.0011
(0.0017) (0.0007) (0.0022) (0.0024)
Bandwidth 95.49 159.66 95.89 98.81
RKD poly. order 1 2 1 1
Observations 10,904 14,935 7,525 6,933
Panel C: Y = log(business size)
RKD est. -0.0045 -0.0098** - -0.0028
(0.0028) (0.0043) - (0.0034)
Bandwidth 88.27 176.95 - 94.81
RKD poly. order 1 2 - 1
Observations 7,087 10,951 - 4,812
Panel D: Y = Business entry decision
RKD est. -0.00002 0.00005 0.00002  -0.000002
(0.00003)  (0.00006)  (0.00003) (0.000006)
Bandwidth 80.22 130.13 82.15 108.5
RKD poly. order 1 2 1 1
Observations 68,290 92,826 71,208 88,698

In the definitions provided: (1) Entrepreneurs are defined as business owners; (2) entrepreneurs are
characterized as those in (1) with a positive market value for their business; (3) entrepreneurs, as per
(2), are specifically those operating a sole proprietorship. For Panel A and D, the estimates correspond
to the percentage point change in each outcome in response to a $1,000 increase in seizable home
equity; for Panels B and C, the estimates correspond to the percentage change in each outcome in
response to the same $1,000 increase in seizable home equity. Approximation bias-corrected robust
standard errors in this study are computed following the methodology established by Calonico et al.
(2014). Additionally, the bandwidth, expressed in thousands of dollars, is optimally chosen for each
specification using the MSE-minimizing procedure as outlined in Calonico et al. (2014). Clustered
robust standard errors are in parentheses. Significance levels are denoted as follows: *** p<0.01, **
p<0.05, * p<0.1. 21



Panel A of Table 4 presents the results for the binary outcome of whether a business owner
has any business debt. The RKD estimate is -0.0013 and statistically significant at the 1%
level. This implies that having home equity above the homestead exemption threshold de-
creases a business owner’s likelihood of having business debts by 0.13 percentage points. In
other words, for every $1,000 reduction in seizable equity (equivalent to an additional $1,000
in potential debt forgiveness or wealth protection), a business owner’s likelihood of having
business debts increases by 0.13 percentage points (a 0.36% relative increase over the 36%
average financing rate). This effect is consistent across definitions of entrepreneurs and is ro-
bust to different bandwidths and polynomial orders. The second column presents the results
for the first definition of entrepreneurs using a local nonparametric quadratic model. The
RKD estimate is -0.0019 and is also statistically significant at the 1% level. It implies that
a $1,000 decrease in seizable equity, which increases generosity, increases a business owner’s
probability of having business debts by 0.19 percentage points (a 0.56% relative increase over
the 36% average financing rate). For the second and third definitions of entrepreneurs, the
RKD estimates with a local nonparametric linear model are -0.0009 and -0.0009, respectively.
The RKD estimates for the second and third definitions are both statistically significant at
the 5% level. The stability of the estimates across various definitions of entrepreneurs and
the robustness to different bandwidths and polynomial orders suggest that the results are
not driven by the choice of the model specification.

Panel B of Table 4 presents the results for the amount of business debt held. The RKD
estimate is -0.0031 and is statistically significant at the 5% level. This implies that having
home equity above the homestead exemption threshold decreases a business owner’s amount
of business debt by 0.3%. This implies that a $1,000 decrease in seizable equity boosts
business debt size by 0.3%. This relationship holds true across various entrepreneur defini-
tions and remains steady under different bandwidths and polynomial orders. In the second
column, the analysis focuses on the primary entrepreneur definition using a local nonpara-
metric quadratic approach. The RKD estimate is -0.0065 and is also statistically significant
at the 5% level. When applying a local nonparametric linear approach for the second and
third entrepreneur definitions, the RKD estimates are -0.0046 and -0.0011, respectively. The
outcome for the second entrepreneur definition is statistically significant at the 5% level,
whereas the result for the third definition does not reach statistical significance.

Panel C of Table 4 outlines the outcomes regarding business size. While all RKD esti-
mates for varying entreprenecur definitions are negative, only one is statistically significant

at the 5% level. These findings align with the business debt results from Panel B, suggesting
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a potential direct connection between business debt and size. The lack of statistical sig-
nificance in RKD estimates for business size can be attributed to two factors. Firstly, the
dataset concerning business size is one third smaller than the business debt data due to a
higher incidence of missing values. Secondly, within the SIPP framework, business size is
gauged by its expected market value upon sale, as estimated by the owner. This subjective
measure could introduce measurement errors due to its reliance on owners’ expectations.
Nevertheless, these results still offer valuable insights into the impact of bankruptcy costs on
business size, indicating that the influence of asset protection on business size could range
from 0.1% to 0.7%.

The analysis reveals a negligible effect of bankruptcy generosity on decisions to enter
entrepreneurship. As detailed in Panel D of Table 4, the focus is on the transition from
being an employee to becoming an entrepreneur. The RKD estimates, regardless of the
entrepreneur definitions used, are consistently small and not statistically significant. This
points to a likely non-existent influence of bankruptcy costs on the decision to start a busi-
ness, suggesting that enhanced wealth protection does not significantly motivate individuals
to embark on entrepreneurial ventures. The findings instead suggest that wealth protection
may function more effectively as a motivator for current business owners to expand their en-
terprises, rather than serving as an incentive for prospective new business owners to establish
their ventures.

These results stand in contrast to findings in existing literature that examine the influence
of bankruptcy generosity on entrepreneurial activities. For example, studies by Fan and
White (2003) and Rohlin and Ross (2016) have found that a more lenient bankruptcy policy
benefits potential entrepreneurs, especially those who are risk-averse, by providing a form
of partial wealth insurance. Berkowitz and White (2004) also discovered that with more
comprehensive bankruptcy wealth protection, businesses tend to have fewer debts, and any
loans obtained are generally smaller. These disparities highlight the importance of using
an appropriate research design to accurately identify the effects of bankruptcy costs on

entrepreneurial activities, while carefully addressing issues of endogeneity.
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Figure 6 plots the means of business financing rates in bins and predicted financing rates
based on simple regression models for the first definition of entrepreneurs, highlighting the
stark kink at the homestead exemption limit. The red dotted lines represent the fitted re-
gressions in the intervals -100 to 0 and 0 to 100 ($ thousands in 2020). There is a sharp
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change in the slope of the relationship between home equity distance and the probability
of having business debt at the cutoff. The substantial decrease in the slope of the fitted
regression line is initial evidence that the increase in bankruptcy costs at the threshold is
effective in reducing the probability of having business debt. Similarly, Figure 7 showcases
the amounts of business debt, where a notable change in the slope is observed in the rela-
tionship between home equity distance and the size of business debt. Meanwhile, Figures 8
and 9 display the results for business size and the decision to enter into entrepreneurship,
respectively. Notably, neither of these figures exhibits a clear kink at the cutoff, instead
showing high variance. It’s important to note that all of these figures are predicated on the
first definition of entrepreneurs, which categorizes business owners explicitly.

The foundational assumption of the regression kink design hinges on the premise that
seizable home equity is the sole factor influencing the kink in business activities at the cut-
off. Below the exemption threshold, an additional dollar of home equity does not impact
the seizable equity. Conversely, above this limit, each extra dollar in home equity represents
an additional amount a filer must surrender to creditors in the event of bankruptcy. In
the absence of the kink in seizable equity, the relationship between business activities and
equity distance would have hypothetically continued smoothly across the homestead exemp-
tion boundary. Other factors might correlate with equity distance and business activities,
contributing to the upward-sloping relationship observed below the cutoff. However, their
effect is neutralized in the calculation of the slope change, provided they do not exhibit a
kink at the cutoff.

Two key elements likely contribute to the observed positive slope beneath the exemp-
tion limit. Firstly, entrepreneurs situated further below the cutoff are likely to have lesser
amounts of unsecured debt, making them less likely to finance their businesses. This trend
is influenced by the fact that business owners with lower equity distances typically reside in
states offering more generous bankruptcy exemptions. As observed by Berkowitz and White
(2004), these entrepreneurs often face higher borrowing costs, which leads them to accumu-
late less unsecured business debt. Secondly, as the equity distance increases, entrepreneurs
are more inclined to take on unsecured debt to finance their businesses, as the option value of
bankruptcy becomes more attractive. For instance, a business owner could convert business
capital financed by unsecured debt into home equity. Up to a certain homestead exemp-
tion threshold, this provides an incentive to increase business financing, as the potential for
wealth protection in bankruptcy increases.

Although I demonstrated in the previous section that the mortgage rate does not exhibit
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any kink, other interest rates may have changed as potential debt relief varies. However,
even if more generous debt relief policies lead banks to increase lending rates (resulting in
a kink in this variable), my results remain valid. My results show that with more generous
debt relief, the financing rate and the size of debt still increase, even if borrowing rates rise.
Without the change in interest rates, the effect of lower bankruptcy costs would have been
even larger (more positive).

The existence of multiple kinks across various states and time periods helps overcome two
frequently encountered challenges in RKD analysis. Firstly, by aggregating a sample that
includes multiple exemption limits, it becomes possible to adjust for home equity while using
equity distance as the primary variable of interest. Since home equity is likely associated
with numerous factors influencing the decision to declare bankruptcy and entrepreneurial
activities, accounting for it can significantly enhance the statistical robustness of the analysis.
Secondly, the pooling methodology employed in the RKD analysis permits the identification
of a weighted Local Average Treatment Effect (LATE), representing a composite average
aggregated from various exemption limits. By including households from different exemption
brackets, the RKD effectively captures the average response of a heterogeneous group of

households, each with varying levels of home equity exemption.

5 Robustness

5.1 Model Specification

The primary specification, as presented in column 1 of Table 4, employs a local nonparamet-
ric linear model without incorporating control variables. The bandwidth for each analysis,
optimally determined using the method outlined in Calonico et al. (2014), is applied specif-
ically within these parameters for the preferred specification. The results are consistent
across various alternative specifications. While both the preferred and benchmark estimates
yield small values, increasing the polynomial order noticeably amplifies the magnitude of the
point estimates. For instance, in the context of financing rate, the point estimate’s magni-
tude escalates from -0.13 to -0.19, in the case of debt size from -0.31 to -0.65, and for business
size, it rises from -0.45 to -0.98. However, further increasing the polynomial order of the
running variable has minimal impact. Similarly, including additional control variables does
not significantly alter the results. The use of different kernel types, such as Epanechnikov or
triangular in place of a uniform kernel, also leads to comparable outcomes. The robustness

of these findings is further supported by the similarity in estimates under varying bandwidth
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selections, as detailed in Table 14 in Appendix C.

5.2 Placebo Exemption Limits

Ganong and Jager (2018) introduce an alternative method for conducting inference in RKD
analyses. Their approach involves repeatedly sampling placebo exemption limits from their
empirical distribution, offering a conservative method for inference. This technique ensures
exact size in finite samples, meaning it correctly rejects the null hypothesis at the desired
level (e.g., 5%). However, this permutation test posits a more restrictive null hypothesis
compared to typical statistical inference methods applied to observational data. Specifically,
it assumes not only the absence of any treatment effect but also that the treatments follow
a specific distribution. In the context of RKD, this translates to no discernible kink (i.e.,
seizable equity having no impact on enterprises) and the assumption that the points of
kink are drawn from a specified distribution. Thus, interpreting the permutation test as
evidence for the non-existence of a kink depends on accurately specifying the distribution of
counterfactual kinks.

The test method involves repeatedly sampling placebo exemption limits from their em-
pirical distribution. For example, this could involve assigning Missouri’s historical limits
to California. In each iteration, I randomly assign historical homestead exemption limits
and then calculate the equity distance for every household using these placebo exemption
limits. Subsequently, I conduct the RKD estimation utilizing these placebo-based measures
of equity distance. Intuitively, this test assesses the significance of the actual RKD estimate
by comparing it with the estimates derived from the placebo data.

To perform the permutation test, I utilize 1,000 random draws from the historical home-
stead exemption limits. Figure 10 illustrates the distribution of the RKD coefficients for
the financing rate, representing the placebo treatment effect. Under the Fisher sharp null
hypothesis, where no treatment effect exists, this distribution (including the dotted line) rep-
resents the range of potential outcomes and their relationship to the treatment, with each
bar signifying a different treatment assignment. This permutation test further validates the
robustness of my RKD estimates. The dashed line in the figure marks the actual RKD
coefficient of -0.13, which stands out as significantly extreme in comparison to the placebo
counterparts. The empirical p-value obtained from this test is 0.006, decisively rejecting the
null hypothesis at the 1% significance level.

Additionally, Figures 11 and 12 display the distribution of the RKD coefficients for the

business debt size and the business value, respectively, also representing the placebo treat-
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ment effect. The exact p-values are 0.026 and 0.06, leading to the rejection of the null
hypothesis at the 5% and 10% significance levels, respectively.

Permutation test: Rate of financing for a business
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Figure 10: Permutation Test for Business Financing Rate
Permutation test: Business debt size
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Figure 11: Permutation Test for Business Debt Size
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Permutation test: Size of business
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Figure 12: Permutation Test for Business Size

5.3 Heterogeneity of Exemption Limits

In this analysis, the RKD estimate identifies a weighted average of Local Average Treatment
Effects (LATE), essentially representing a composite of average LATEs at various exemp-
tion thresholds. Consequently, the RKD estimate reflects the average response from a diverse
group of households, each having different levels of home equity exemption limits. A per-
tinent question arises: Does the additional wealth protection differ in its impact between
lower and higher exemption limits? The influence of a $1,000 increase in seizable home
equity might vary based on the exemption limit within which a household falls. To explore
this issue, I conduct an analysis by estimating the RKD within subsamples segregated by
above and below the median homestead exemption limits.

The sample under consideration is restricted to individuals who fit the first definition of
an entrepreneur, primarily based on the criterion of owning any business. Within this specific
group, the median homestead exemption limit stands at $62,685, measured in thousands of
dollars as of 2020. Further, the focus of the analysis is centered on the principal specification
of the RKD analysis as detailed in the first column of Table 4, which employs a local linear
estimation approach. For consistency and precision in assessing the heterogeneous impacts

of different exemption limits, the same bandwidth selection used in the main RKD analysis is
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applied. The findings, as detailed in Table 5, reveal that the RKD estimates are consistent
in both magnitude and significance across these subsamples. In Table 5, the left column
includes business owners residing in states with exemption limits below $62,685, while the
right column comprises those in states with limits above this threshold. These results indicate
that the effect of a $1,000 increment in seizable home equity remains relatively uniform,
irrespective of the homestead exemption limit. Nevertheless, it is observed that the estimates
for the subgroup with higher exemption limits are somewhat lesser in magnitude, hinting

that less affluent households might be more responsive to debt relief generosity.

Table 5: The Heterogeneous Impacts of Different Exemption Limits on Entrepreneurship

Below median limit Above median limit

Panel A: Outcome = 1(business debt)

RKD est. -0.0020*** -0.0010*
(0.0007) (0.0006)
Bandwidth 82.83 82.83
RKD poly. order 1 1
Observations 5,284 4,730
Panel B: Outcome = log(business debt)
RKD est. -0.0054** -0.0030*
(0.0024) (0.0017)
Bandwidth 95.49 95.49
RKD poly. order 1 1
Observations 5,769 5,135
Panel C: Outcome = log(business size)
RKD est. -0.0049 -0.0062
(0.0057) (0.0037)
Bandwidth 88.27 88.27
RKD poly. order 1 1
Observations 3,722 3,365

The sample is restricted to entrepreneurs, defined as business owners. The estimates
correspond to the percentage point change in each outcome in response to a $1,000 increase
in seizable home equity. Clustered robust standard errors are in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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6 A Simple Model of Entrepreneurship and Personal
Bankruptcy

In this section, a two-period, single-agent model is presented, focusing on entrepreneur-
ship and personal bankruptcy. The model succinctly encapsulates the core mechanisms
underlying the hypothesis. It yields a series of predictions concerning the interplay between
bankruptcy generosity and aspects such as firm financing and size, all of which are em-
pirically examined in Section 4. Additionally, this model forms an integral component of
the more comprehensive quantitative general equilibrium model that is elaborated upon in
subsequent sections.

Consider the initial stage, labeled as period 0, where households with initial wealth
denoted by a borrow a one-period debt, receiving an amount d. Consequently, the size
of their business is represented as k = a + d. If the borrower opts for bankruptcy, they
are relieved from repaying the debt but must forfeit any output exceeding the threshold .
Filing for bankruptcy also incurs a cost, labeled as 7. It is assumed that both ¥ and 7 remain
constant. In period 1, stochastic entrepreneurial productivity z is drawn, with the following

order: z; > z9 > z3 > 0.

z1  with p; : no bankrupt,
Z =1 2z with po: bankrupt with ¥ — 7 giving up 20k® —x (" z3k* > X), (9)
zg with 1 —p; —py: bankrupt with z3k* — 7 (. z3k% < X).

Once the stochastic entrepreneurial productivity, z, is realized, the entrepreneur produces
output denoted as f(k(a,d), z), where the function f(-) is strictly increasing, strictly concave,
and twice differentiable. For simplicity, I assume the functional form f(k, z) = zk®. Taking
into account the exemption limit Y, the household’s expected utility as a function of debt

can be expressed as follows:
V(dia,r,X,7) = max {p1(21k* —rd) + p2(X — 7) + pa(z3k® — 7)}. (10)

Now we can determine the optimal size of the firm, and it is given by the following

expression:

1

b — (Oé(p121 +p323)) T

(11)

pr
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Considering a risk-free rate, denoted as r, lenders adjust the interest rate based on the
size of the loan and the exemption limit. This rate-setting mechanism is crucial for ensuring

the viability of their loan issuance process and achieving break-even in their transactions.
red = prrd + pa(22k® —X). (12)

The borrowing rate for a given debt is determined as follows:

. rrd — po(22k® —X)
pid '

(13)

The detailed derivation of the parameters k and r is provided in Appendix D, which provides
a comprehensive explanation of their calculation.

Depending on the degree of bankruptcy leniency, variations in the optimal firm size and
interest rate emerge, resulting in several testable implications. These implications relate
to entrepreneurial activities and can be rigorously tested through comparative statistical
analysis.

Prediction 1: A rise in the bankruptcy exemption limit is predicted to result in an elevated

borrowing rate.

g—; > 0. (14)
An increase in the bankruptcy exemption limit is expected to lead to a corresponding
rise in borrowing rates. This prediction is based on the premise that as the threshold for
bankruptcy protection rises, lenders may perceive a greater risk in loan recovery, prompting
them to increase interest rates to mitigate potential losses. This elevation in borrowing
rates directly reflects the altered risk landscape in the lending environment. Such a dynamic
provides critical insight into how changes in bankruptcy laws can directly influence the cost
of capital for entrepreneurs, ultimately affecting their financial decision-making processes.
Prediction 2: Considering the generally high levels of entrepreneurial productivity, it is
anticipated that an increase in the bankruptcy exemption limit will lead entrepreneurs to
incur greater levels of debt for their businesses. This increase in debt is expected to lead to

an expansion in business size.

dd dk
— d — ) 1
dy>0 an dy>0 (15)
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A detailed derivation of the comparative statics mentioned above is provided in Appendix
D, which offers an in-depth explanation of the analytical process.

The second prediction focuses on the dimension of firm size. It suggests that with high
entrepreneurial productivity, increased bankruptcy wealth protection may incentivize en-
trepreneurs to take greater risks by securing additional financing for their businesses. This
highlights the influence of bankruptcy leniency on entrepreneurial financing choices, as pre-
viously explored in the causal inference analysis. However, several limitations of this sim-
plified model should be noted. First, the model assumes a constant productivity threshold
for bankruptcy, which may not accurately reflect real-world conditions where this threshold
could fluctuate alongside changes in bankruptcy asset protection limits. Second, the de-
gree to which households are safeguarded by bankruptcy asset protection could significantly
influence their decision to enter into entrepreneurship.

Thus, to thoroughly evaluate the quantitative effects of household bankruptcy leniency
on entrepreneurial activities and their consequent impact on aggregate economic outcomes,
the use of a structural macroeconomic model becomes indispensable. These models serve
as invaluable analytical tools, enabling the simulation of scenarios, such as varying levels
of bankruptcy generosity, while holding all other factors constant. In the following section,
the simple model previously discussed will be integrated into a more complex heterogeneous
agent general equilibrium framework. This integration aims to provide a more nuanced and
comprehensive analysis of the interplay between bankruptcy policies and entrepreneurial

dynamics.

7 Equilibrium Model

In each time period, individuals must decide whether to engage with an individual-specific
technology, thus becoming entrepreneurs, or to work in exchange for a wage. These individu-
als exhibit heterogeneity in terms of their entrepreneurial productivity, wage rates, unsecured
debt, and physical capital. The model I present generates endogenous dynamics for the joint
distribution of entrepreneurial productivity, unsecured debt, and physical capital, which are
crucial for understanding aggregate economic transitions.

The economy is populated by a continuum of households. The size of the population is
normalized to one, and population growth is absent. Households live infinitely, and time is
discrete. Although the economy lacks aggregate uncertainty, individuals face idiosyncratic

shocks.
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7.1 Preferences

All households are endowed with an identical time-separable utility function characterized
by constant relative risk aversion (CRRA) and a discounting of future utility at a rate of
B. Preferences for consumption sequences from an individual’s perspective in period t are

captured by the following expression for expected utility:

o0 _
cl=

Etz s

s=t 1_’7

where v is the coefficient of relative risk aversion. For simplicity, the labor-leisure decision
is streamlined. FEach individual provides labor inelastically, either as a worker or as an
entrepreneur. All individuals face a portfolio decision involving an unsecured bond, b, and a
physical asset, k. If an individual defaults on unsecured debt, they are temporarily excluded
from the credit market but are still permitted to save. They can regain access to the credit
market with a probability of (.

Once shocks are realized, entrepreneurs produce products. At the end of the period,
borrowers choose whether to pay back what they owe or declare bankruptcy. They also
decide how much to spend and how much to save. The bank determines the interest rate for
every debt that isn’t backed by collateral, considering the chance that the borrower might
declare bankruptcy.

7.2 Legal Environment

The bankruptcy framework is designed based on the U.S. Chapter 7 bankruptcy law. The
permissible equity that can be retained during bankruptcy, referred to as the state home-
stead exemption, is denoted as Y. Following the realization of shocks, individuals have the
option to declare bankruptcy for unsecured debts. In simpler terms, individuals can declare
bankruptcy on an unsecured debt b, while protecting their exempt assets k& up to the limit

of . If an individual opts for bankruptcy, the following events unfold in the current period:
1. The individual can retain equity up to the exemption limit.

2. The individual’s unsecured debt is reset to zero, and they are prohibited from borrowing
further.

3. The individual’s credit history state is marked as bad.
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An individual’s credit history changes to a good history with probability ( and remains bad
with probability 1 — (. An indicator for bad credit history is h = 1.

7.3 Technology

When an individual becomes an entrepreneur, they engage with a production technology
denoted as f(k,y), where k represents the level of capital and y represents idiosyncratic
entrepreneurial productivity. The value of y follows a Markov process, with its progression
contingent upon the preceding period’s entrepreneurial productivity. The assumed form of

the production function is as follows:

f(k,y) = yk®

Numerous companies are both incorporated and sufficiently large to not be affected by
personal bankruptcy law. Therefore, I assume a perfectly competitive corporate sector mod-
eled by a Cobb-Douglas production function: f(K¢, Lo) = AKngc_Q, where Ko and L¢o
represent the capital and labor employed in this sector. Because of perfect competition and
constant returns to scale, the corporate sector shows zero profits. Capital depreciates at
a rate of ¢ in both sectors. For normalization, A is set to 1 throughout the quantitative
analysis, and 2 = 0.33 to reflect the output share of capital. Individuals who are either

workers or business owners have the option to declare bankruptcy.

7.4 Household Decision Problem

An agent who begins the period with a good credit history has lifetime utility as described

below:
VG’(bv ka y) = V(bv kv Y, h = O) = maX{WNB(bv ka y)a WB(I{:> y)} (16)

where Wy and Wp are the value of not going bankrupt and going bankrupt, respectively.

If the agent chooses not to declare bankruptcy (Wyp), they solve:

Wi g (b, k,y) = max u(c) + GE [Vg (0, K, y') 4]

st. c+qb, K, y)b + k' = max{w, f(k,y)} + (1 — )k + b, (17)
k' >0,
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where b represents the current unsecured bond holdings, b is the next period’s unsecured

bond holdings, (b, k', y) is the price of unsecured debt, &’ is the next period’s capital (exempt

asset), w is the wage rate as a worker, and m(k,y) is the profit from operating a business.
For an individual who has gone bankrupt (Wp), the optimization problem can be stated

as follows:

Wi (k,y) = max u(c) + OB [Vae (V. K y') |y]

/

st ety b + k' = h(w) + min{(1 — 0)k, X} (18)

r

V>0, k>0,

where the agent only consumes what they earn as an employee, subject to a penalty h(-), and
is unable to borrow using unsecured credit. Upon filing for bankruptcy, the unsecured debt
is discharged, and the agent can retain capital up to the exemption limit after accounting
for depreciation. Note that the agent is no longer able to borrow from the credit market.
The function Ve represents the value function for an agent commencing the period with a

negative credit history and is defined as:

VBC(ba k7 y) :V(b7 k7 Y, h = 1)

—max u(c) + B|€E [Va (0, K,4') o] + (1 — OF [Vie (K, 5/)] 4]
, (19)

/

s et g +k =h(w)+(1—-90)k+0b

+7r
b >0, K >0.

If an individual has a bad credit history, their credit status changes to good with proba-
bility ¢ and remains bad with probability 1 — (. Here, h = 1 is an indicator for bad credit.
During a bad credit history, he is unable to borrow using unsecured credit and suffers a
consumption penalty A(-).

By comparing the value functions Wy g and Wg, individuals determine whether to declare
bankruptcy. Consequently, the probability of an individual going bankrupt is calculated as

follows:

oV, K y) = /H{WNB(b’,k’,y’) <Wp(W, K, )} p(y.y)dy'. (20)
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7.5 Financial Intermediaries

Banks can borrow at a risk-free interest rate, denoted by r, which is considered a given.
As the banking sector is competitive, banks are expected to make zero profit on each loan.
When agents choose to save through unsecured bonds (where ¥ > 0), ¢ represents the price
of purchasing a bond that promises a payment of ' units of the consumption good the

following day. Notably, there’s no bankruptcy risk associated with these savings, and thus:
G, K y) < —— (21)
T T I+

The zero profit condition suggests that the bond price is determined solely by the risk-free
rate, given by g = l—ir when b’ > 0.

The price of an unsecured bond with a negative face value ' depends on the household’s
bankruptcy probability, characteristics, portfolio, and exemption limit. When a household
goes bankrupt and possesses physical capital beyond the exemption y, the bank can recover
a certain portion of it, represented by max{(1 — §)k" — x, 0}. Therefore, the condition for a

bank to issue an unsecured debt of size b’ to an individual is as follows:

max{(1-38)k’—¥,0
1-— (S(b/,k,,y) (S(b/,k‘/,y) % (22)

.k y) =
q(V. K. y) 147 14r

7.6 Equilibrium Definition

In this context, each U.S. state is considered a small open economy with respect to the
unsecured credit market, and the risk-free rate, r, is taken as a constant. Let p denote the
cross-sectional distribution of agents across credit history, asset portfolio, entrepreneurial
productivity, and occupation. My analysis focuses on a stationary recursive equilibrium.
Definition: Given X and r, a stationary recursive competitive equilibrium consists of al-
locations {c(b, k,y, h),V (b, k,y,h), k' (b, k,y, h)}, bankruptcy decision rules Iz (b, k,y, h = 0),
joint distribution u(b, k,y, h), and prices {w, q(b, k,y, h = 0)}.

1. Given w, q(b, k,y,h),r, and X, {c(b, k,y, h), 0’ (b, k,y,h), k' (b, k,y,h),1g(b k,y,h = 0)}

solves the individual’s problem in Equation 16 to 20.
2. Bank’s zero-profit condition: ¢(b, k,y, h) solves Equation 22
3. The joint distribution pu(b, k,y, h) evolves according to the following equilibrium map-

ping (For computational details, see Appendix E):
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For h =0 (G)
,u/ (b/, kla y,, 0) = / / /]Ik/:k/(b,k,y,O) . ]Ib’:b/(b,k,y,[)) : [1 - I[B<b> k? Y, O)]:U“(dbv dka Y, O)p (ya y/) dy
yJkJb
+€///]Ik/:k’(b,k,y,1) My — o,y 11(db, dk, y, 1)p (v, ') dy.
yJkJb

For h =1 (BC)

lu, (bl, kla ylv 1) - / / /Hk’:k’(b,k,y,O) . ]Ib’:b’(b,k:,y,O) . HB(b, k?, Yy, O)M<db, dk’, Yy, 0)]? (y, y/) dy
yJkJb

+(1=¢) ///sz’k’(b,kz,y,o) My =y b,y 1y 10(db, dk, y, 1)p (y, y') dy.
yJkJb

8 Quantitative Analysis

8.1 Calibration

To quantify the theory, I calibrate a set of structural parameters encompassing preferences,
technology, credit market, and bankruptcy policy. The data is sourced from the Survey
of Income and Program Participation (SIPP) by the U.S. Census, covering the years 2000
to 2011. A subset of parameters is drawn from macroeconomic literature. The remaining
parameters are selected to minimize the difference between model-derived moments and their
data counterparts from the SIPP. Table 6 provides a summary of the calibrated parameter
values.

The model assumes a time period of one year. According to Mitman (2016), the average
aggregate Chapter 7 bankruptcy rate from 1995 to 2004 was 1.1%. Consequently, the dis-
count factor 3 is set to 0.93 to yield a corresponding bankruptcy rate of 1.1%. The coefficient
of relative risk aversion is chosen to be 2, in line with standard practices in the literature.

Entrepreneurial productivity y follows an autoregressive process with normal innovations,
logy’ = plogy+e, where € ~ N(0,02). This process is approximated with a 20-state Markov
chain using Tauchen’s method. Following Tan (2022), the parameters p and o, are 0.85 and
0.20, respectively. The curvature of entrepreneur’s production function « is calibrated to
capture an entrepreneur share of 15% as observed in the SIPP data, thus set to 0.18. Capital
is assumed to depreciate at a rate of 8%.

The exemption limit is a key parameter of interest, as it is strongly associated with

entrepreneurs’ financing decisions. I calibrate the exemption limit to 0.75 to capture an en-
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trepreneur’s debt-taking rate of 36% in the SIPP data. After filing for Chapter 7 bankruptcy,
households are excluded from filing again for six years. I set ( = 0.2, so that on aver-
age, households regain access to credit after five years, enabling them to file for Chapter 7

bankruptcy in the subsequent year. The risk-free interest rate is set at 2.5%.

Table 6: Parameter Values

Parameters Explanation Value Target/Source
B Discount factor 0.93  Bankruptcy rate of 1.1%
v Coefficient of relative risk 2 Standard
aversion
p Persistence of productivity 0.85  Tan (2022)
shock
o Variance of productivity 0.20  Tan (2022)
shock
Q@ Curvature of entrepreneur’s 0.18  Entrepreneur share of 15%

production function

) Depreciation rate 0.08  Standard
X Exemption limit 0.75  Entrepreneur’s debt-taking rate of 36%
¢ Probability of bad credit 0.2 Mitman (2016)

history removal
r Interest rate 0.025 Standard

8.2 Model Fit

I present the calibration results and the properties of the model in Table 7, which outlines
both targeted and untargeted moments. The model closely aligns with empirical data on
bankruptcy rates, the share of entrepreneurs, and the business debt-taking rate. Although
the model does not target the bad credit rate, it predicts that approximately 5% of agents
have a bad credit history in the steady state. The model also indicates that workers are
net savers, while business owners are net borrowers. However, the model underestimates the
worker-to-entrepreneur net worth ratio, suggesting that entrepreneurs in the model are less
wealthy compared to real-world data, and workers’ wealth is over-represented. Additionally,
the table provides insights into aggregate bond holdings, average business size, aggregate

productivity, and aggregate output, further illustrating the model’s robust representation of
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economic behaviors.

Table 7: Model Moments

Moments Model Data
Bankruptcy rate 0.01 0.01
Bad credit rate 0.05 -
Entrepreneur share of 15% 0.14 0.15
Entrepreneur’s debt-taking rate 0.35 0.36
Worker-to-entrepreneur net worth ratio 0.67 0.91
Aggregate bond holdings for workers 0.03 -
Aggregate bond holdings for entrepreneurs -0.04 -
Average business size 0.12 -
Aggregate productivity 0.23 -
Aggregate output 0.22 -

In this model, there is no unique interest rate (or bond price). Figure 13 shows the
price of bond holdings as a function of next period’s capital and bond holdings, and the
current level of entrepreneur productivity. For visualization purposes, I fix the level of
entrepreneurial productivity at a specific value. First, as the agent borrows more (a more
negative value of B’), the bond price decreases. In other words, they have to pay higher
interest rate. Second, as the agent accumulates more capital, they can borrow at lower
interest rates, which corresponds to a higher bond price. This is because more capital means
wealthier individual, which means less risky borrower. Lastly, Figure 14 shows that higher
entrepreneurial productivity leads to borrowing at a higher bond price (lower interest rates).

Given the nature of business productivity shocks, higher business productivity makes the

borrower appear more reliable.
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Figure 13: Bond Price as a Function of Capital and Bond Holdings
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Figure 14: Bond Price as a Function of Bond Holdings and Entrepreneurial Productivity

Figure 15 shows the probability of bankruptcy as it relates to next period’s capital,
bond holdings, and current entrepreneurial productivity. For visual clarity, entrepreneurial
productivity is fixed at a specific level. Similar patterns to bond pricing emerge from the
bankruptcy probabilities, primarily because bankruptcy risk is crucial for bond pricing. First,
as borrowing increases (reflected by more negative B’ values), the likelihood of bankruptcy
rises due to higher risk. Second, increased capital lowers the chance of bankruptcy, as there
is more at stake. Lastly, higher entrepreneurial productivity results in a reduced bankruptcy

rate due to the persistence of productivity shocks.
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Figure 15: Bankruptcy Probability as a Function of Capital and Bond Holdings
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8.3 Counterfactual Analysis

To study the impact of more generous debt relief policies on the economy, I analyze a
counterfactual scenario with varying unsecured debt exemption limits. To align with the
causal analysis in the previous section, I focus on small changes around the calibrated current
exemption limit of ¥ = 0.75, examining a range from a 10% reduction to a 10% increase.
This analysis provides valuable insights into both the measurable moments in the data and
those that are challenging to capture empirically.

The key mechanisms include: (1) the insurance effect and (2) the interest rate effect.
First, as the exemption limit becomes more generous, agents gain greater wealth protection
when filing for bankruptcy, which encourages riskier activities, particularly entrepreneurship.
Additionally, higher exemption limits motivate individuals to save and accumulate capital
up to at least the exemption limit. Finally, more lenient debt relief policies may lead to
higher interest rates because creditors have more at stake in the event of bankruptcy, which
could incentivize filings. These two effects could counterbalance each other. The goal of this

section is to integrate the causal evidence from the previous section.
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Table 8: Change in Moments: 5% Lower vs. 5% Higher Exemption Limit

Moments (Changes in %) 5% lower ¥ 5% higher ¥
Bankruptcy rate -0.26 1.19
Probability of business financing -1.09 4.00
Entrepreneur share 0.14 0.61
Business debt 8.28 1.56
Business size 2.06 1.32
Average productivity 0.11 0.50
Aggregate output 0.28 0.51
Average bond price 0.02 -0.02

All changes are expressed as percentage deviations from the ini-
tial stationary equilibrium with ¥ = 0.75. A 5% lower X corre-
sponds to ¥ = 0.71, and a 5% higher ¥ corresponds to ¥ = 0.78.

Figure 16 through 18 illustrate the impact of changes in bankruptcy generosity on the
economy. Table 8 specifically highlights the percentage changes in various economic moments
when the exemption limit Y is adjusted by 5% below or above the initial level of ¥ = 0.75.
A 5% lower X corresponds to Y = 0.71, while a 5% higher Y corresponds to Y = 0.78.

Figure 16 presents the evolution of the data-driven moments in response to changes in the
exemption limit. These moments were used to calibrate the model to the data. Generally, all
moments increase as bankruptcy generosity rises, although these relationships are not linear.
More lenient bankruptcy policies result in higher bankruptcy filings and a greater likelihood
of becoming an entrepreneur. Additionally, a more generous exemption limit encourages
entrepreneurs to finance their businesses more frequently.

When the exemption limit increases by 5%, the debt-taking rate of entrepreneurs rises
by 1.37 percentage points (or 4%), indicating that a 1% increase in the limit raises the
debt-taking rate by 0.274 percentage points (or 0.8%). In the previous section, I found that
a $1,000 increase in potential debt forgiveness increases the probability of debt financing
for businesses by 0.2 percentage points (or 0.6 percent). Assuming a median homestead
exemption of $75,000, this suggests that the causal estimates align with the model’s units
for comparable results. Depending on the assumed median homestead exemption, the model
could either overestimate or underestimate the effect of more generous bankruptcy policies on
the debt-taking rate relative to the causal estimate. However, the overall direction remains

consistent, providing valuable insights.

49



Figure 17 illustrates the evolution of business-related moments as the exemption limit
increases from the current level. We observe changes in the balance sheets of business
owners. In the previous section, I found that a $1,000 increase in potential debt forgiveness
boosts business debt size by 0.3%. My model predicts a similar effect, but larger, at 3%.
Consequently, the average size of businesses increases by 2.15% due to the larger debt. If the
exemption limit increases by 5%, the debt and size increase by 1.5% and 1.3%, respectively.
However, it is important to note that these figures reveal a U-shaped relationship between
business debt and size with the exemption limit; even when the exemption limit decreases,
business debt and size increase more than when the exemption limit rises. Therefore, these
moments alone do not indicate whether a lower or higher exemption limit would benefit the
economy. To determine this, one must examine the aggregate moments.

Figure 18 illustrates the evolution of aggregate moments, showing a non-linear rela-
tionship between aggregate productivity, output, and the exemption limit. Similar to the
previous figure, they display a U-shaped pattern, indicating that both lower and higher ex-
emption limits could boost productivity and output in the economy. However, an increase
in the exemption limit tends to result in higher productivity and output. As the exemption
limit rises from the current level, average productivity increases, leading to a greater num-
ber of productive entrepreneurs in the economy. With a 5% increase in the exemption limit,
entrepreneurial productivity increases by approximately 1%. As the economy’s marginal
productivity rises, there is greater demand for physical capital, prompting more borrowing
and accumulation of larger debt sizes. This suggests that less wealthy but highly produc-
tive individuals are more likely to start and run businesses. Consequently, aggregate output
increases by about 1% with a 5% increase in the exemption limit. However, this output
growth plateaus beyond a 5% increase in the exemption limit.

In the quantitative analysis, the average interest rate increases as the exemption limit
increases, as shown in Figure 18. This reflects banks charging higher prices for the increased
risk associated with more generous bankruptcy policies. In my model, the insurance effect
outweighs the interest effect: Even with the higher debt price, the financing rate and the size
of debt still increase in response to more generous debt relief. Without the change in interest
rates, the effect of lower bankruptcy costs would have been even more significant. This
aligns with the causal estimates in the previous section. This demonstrates how financial
protection mechanisms can influence entrepreneurial decisions and, consequently, broader
economic welfare.

However, due to the nonlinearity of the exemption limit’s effects, caution is needed when
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extrapolating the model’s results. Overall, the analysis suggests that a modest increase in
bankruptcy generosity could enhance productivity and boost economic output, but careful
calibration of these policies is essential to maximize their benefits while mitigating potential

downsides.

9 Conclusion

This research underscores the inherent risks associated with entrepreneurship. The study
demonstrates, through the application of a regression kink design, a causal relationship be-
tween potential debt forgiveness and entrepreneurial activities. It reveals that more lenient
debt relief policies encourage business owners to seek financing for their ventures. Specifi-
cally, it was observed that an additional $1,000 in potential debt forgiveness increases the
probability of debt financing for their businesses by up to 0.2 percentage points (0.6 percent),
and boosts business debt size by 0.3 percentage. As bankruptcy costs decrease, entrepreneurs
are more inclined to take on unsecured debt to finance their businesses, as the option value
of bankruptcy becomes more attractive.

This study implies that providing more wealth protection might not only mitigate finan-
cial risks but could also actively boost U.S. entrepreneurial activities. In the quantitative
equilibrium model, the insurance effect outweighs the interest effect: even with higher bor-
rowing costs, the financing rate and the size of debt increase in response to more generous
debt relief. This effect is particularly notable through the reallocation of capital to more
productive yet less wealthy entrepreneurs, potentially enhancing productivity and economic
output, thus improving overall welfare. This effect is primarily driven by the insurance effect
outweighing the interest effect: Even with higher borrowing costs, the financing rate and the
size of debt increase in response to more generous debt relief. These findings highlight the im-
portance of bankruptcy policies in shaping the entrepreneurial landscape and offer valuable
insights into the dynamics of entrepreneurship amid financial uncertainties. This research
significantly contributes to the understanding of how financial protection mechanisms can

influence entrepreneurial decisions and, consequently, broader economic welfare.
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A Appendix: Naive OLS

In the Appendix, I discuss the limitations of the naive OLS estimation approach commonly
used in economics research. While this method provides some insights, it treats the home-
stead exemption merely as a proxy for bankruptcy leniency. In my analysis, I utilize pooled
OLS estimation with panel data spanning from 1996 to 2014, as represented in the following

equation:

Yist = Bo+ PL1HE + 85X + By Za + M + 05 + €ist

Here, Y represents the outcome of interest for individual ¢, with H F' denoting the home-
stead exemption limit. The term X;; controls for individual-level time-varying demographic
variables, including various assets, while Z, accounts for state-level time-varying factors.
The model includes time fixed effects A; and individual fixed effects 6,. The coefficient 3; is
of particular interest as it captures the relationship between the outcome and the exemption
limit. However, this approach has limitations, notably the risk of omitted variable bias and
the assumption of a linear relationship between the homestead exemption and the outcome.
Moreover, it may not adequately account for the dynamic nature of bankruptcy policies and
their effects on individual financial decisions. This section of the Appendix critiques the
naive OLS estimation method and suggests more robust econometric approaches for future
analysis.

The analysis employs two specifications: the first treats the unlimited exemption limit
as the dummy variable of interest, while the second categorizes the exemption limit into five
distinct groups. These groups include the zero exemption limit as the reference, followed by
the 2nd, 3rd, and 4th quartiles, and a category for an unlimited exemption limit.

The naive OLS results, detailed in Tables 9, 10, 11, and 12, reveal several critical insights.
In these tables, HE represents the homestead exemption limit. The key observations are
as follows: First, increased bankruptcy exemption generosity correlates with a decrease in
business size. Second, there is a negative correlation between bankruptcy leniency and
business debt levels. Third, a rise in potential debt forgiveness is associated with a lower
rate of business financing.

It is intriguing that these findings align with previous literature. However, it is crucial to
emphasize that while these observations suggest certain patterns or correlations, they should

not be prematurely interpreted as causal relationships. The current estimates are subject
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to significant biases due to endogeneity, potentially arising from omitted variables and other
confounding factors that could distort the analysis. As with any empirical research, these
results require careful scrutiny and further investigation to avoid erroneous conclusions. To
address these concerns and ensure a more rigorous analysis, the main text of this study

employs a robust identification strategy.

Table 9: Exemption Limit and Business Debt Financing

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

VARIABLES L(biz debt) 1(biz debt) 1(biz debt) 1(biz debt)
1(HE, unlimited) -0.602%+* -0.509%#*
(0.174) (0.182)
HE, 2nd quartile -0.006 -0.005
(0.020) (0.019)
HE, 3rd quartile 0.035 0.043*
(0.025) (0.024)
HE, 4th quartile 0.015 0.034
(0.032) (0.031)
HE, unlimited -0.606*+* -0.512%%*
(0.174) (0.182)
Log(biz value) No No Yes Yes
Net worth, housing equity Yes Yes Yes Yes
State/year FE Yes Yes Yes Yes
Biz type/industry/demographic FE Yes Yes Yes Yes
Observations 24,398 24,398 24,398 24,398
R-squared 0.046 0.047 0.098 0.098

Entrepreneurs in this analysis are defined as business owners. The estimates shown in the
table represent the percentage point change in each outcome in response to changes in the
corresponding dummy variables. The analysis controls for state-level wildcard exemptions.
Clustered robust standard errors are indicated in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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Table 10: Exemption Limit and Business Debt Size

(1) (2) (3) (4)
VARIABLES Log(biz debt) Log(biz debt) Log(biz debt) Log(biz debt)
1(HE, unlimited) -0.581 %% -0.868
(0.168) (0.879)
HE, 2nd quartile -0.009 -0.054
(0.020) (0.151)
HE, 3rd quartile 0.034 -0.238
(0.025) (0.190)
HE, 4th quartile 0.013 -0.534%
(0.032) (0.259)
HE, unlimited -0.58T7H** -0.882
(0.170) (0.885)
Log(biz value) No No Yes Yes
Net worth, housing equity Yes Yes Yes Yes
State/year FE Yes Yes Yes Yes
Biz type/ind/demog FE Yes Yes Yes Yes
Observations 24,398 24,398 24,398 24,398
R-squared 0.044 0.044 0.089 0.090

Entrepreneurs in this analysis are defined as business owners. The estimates shown in the

table represent the percentage point change in each outcome in response to changes in the
corresponding dummy variables. The analysis controls for state-level wildcard exemptions.
Clustered robust standard errors are indicated in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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Table 11: Exemption Limit and Business Size

(1) (2)

VARIABLES Log(biz value) Log(biz value)
L(HE, unlimited) -0.628*
(0.340)
HE, 2nd quartile -0.108
(0.090)
HE, 3rd quartile -0.269**
(0.114)
HE, 4th quartile -0.469%**
(0.161)
HE, unlimited -0.703**
(0.344)
1(biz debt) #+# log(biz debt) Yes Yes
Net worth, housing equity Yes Yes
State/year FE Yes Yes
Biz type/industry /demographic FE Yes Yes
Observations 24,398 24,398
R-squared 0.337 0.339

Entrepreneurs in this analysis are defined as business owners. The esti-
mates shown in the table represent the percentage change in each specific
outcome as a response to changes in the respective dummy variables.
The analysis controls for state-level wildcard exemptions. Clustered ro-
bust standard errors are indicated in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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Table 12: Exemption Limit and Decisions to Enter into Entrepreneurship

(1)

(2)

VARIABLES 1(biz entry) 1(biz entry)
1(HE, unlimited) 0.006
(.001)

HE, 2nd quartile

HE, 3rd quartile

HE, 4th quartile

HFEHE, unlimited

Net worth, housing equity Yes
State/year FE Yes
Biz type/ind/demog FE Yes
Observations 162,577
R-squared 0.004

-0.001
(0.009)
0.023**
(0.009)
0.016*
(0.009)
0.001
(0.010)
Yes
Yes
Yes
162,577
0.008

Entrepreneurs in this analysis are defined as business

owners. The estimates shown in the table represent the

percentage point change in each outcome in response to

changes in the corresponding dummy variables. The anal-

ysis controls for state-level wildcard exemptions. Clus-

tered robust standard errors are indicated in parentheses.

Significance levels are denoted as follows: *** p<0.01, **

p<0.05, * p<0.1.
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B Appendix: Covariate Balance

Table 13: The Effect of Increases in Potential Debt Forgiveness on Covariates

Mortgage rate Age Education  Race Gender Marital status

RKD est. -0.0062 0.0217 -0.0391*  -0.0004  0.0004 0.0024
(0.005) (0.0144) (0.005) (0.0234) (0.0004) (0.0030)
Bandwidth 78.05 76.36 104.8 93.89 101.3 73.21
RKD poly. order 1 1 1 1 1 1
Observations 9,132 9,254 11,568 10,762 11,334 9,031

Entrepreneurs are defined as business owners. The estimates correspond to the change in each
outcome in response to the same $1,000 increase in seizable home equity. Approximation bias-
corrected robust standard errors in this study are computed following the methodology established by
Calonico et al. (2014). Additionally, the bandwidth, expressed in thousands of dollars, is optimally
chosen for each specification using the MSE-minimizing procedure as outlined in Calonico et al.
(2014). Clustered robust standard errors are in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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C Appendix: Kernel Robustness

Table 14: The Effect of Increases in Potential Debt Forgiveness on Entrepreneurship Using
Different Kernels

Triangular Epanechnikov
Panel A: Outcome = 1(business debt)
RKD est. -0.0013***  -0.0009*** -0.0013*** -0.0024*+*
(0.0004) (0.0007) (0.0003) (0.0009)
Bandwidth 110.12 140.95 104.70 146.51
RKD poly. order 1 2 1 2
Observations 11,960 13.864 11,564 14,183
Panel B: Outcome = log(business debt)
RKD est. -0.0032* -0.0103** -0.0027* -0.0106*
(0.0018)  (0.0049) (0.0016) (0.0048)
Bandwidth 113.16 138.53 115.24 135.32
RKD poly. order 1 2 1 2
Observations 12,124 13,736 12,265 13,521
Panel C: Outcome = log(business size)
RKD est. -0.0059* -0.012%* -0.0054* -0.0121**
(0.0031)  (0.0055) (0.0029) (0.0052)
Bandwidth 98.66 176.95 97.53 170.85
RKD poly. order 1 2 1 1
Observations 7.689 10,783 7.604 10,781

Entrepreneurs are defined simply as business owners. The estimations for the first two columns
are conducted using a Triangular kernel, while the Epanechnikov kernel is applied for the last two
columns. For Panel A, the estimates correspond to the percentage point change in each outcome in
response to a $1,000 increase in seizable home equity; for Panels B and C, the estimates correspond
to the percentage change in each outcome in response to the same $1,000 increase in seizable home
equity. Clustered robust standard errors are in parentheses.

Significance levels are denoted as follows: *** p<0.01, ** p<0.05, * p<0.1.
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D Appendix: Derivation of Simple Model’s Predic-

tions

In the previously discussed simple model, we derived two key equations to understand the
dynamics of firm size and borrowing rates in the context of entrepreneurship and bankruptcy.

These equations are as follows:

. (oz(plzl + pgzg))fa, (23)

pir
_ rid — pa(z2(a+d)* —X)

r
md

(24)

The firm’s debt, d, can then be expressed as:

1

11—«

d— <Oé(p12’1 +p323)> 4
pir

Let r = g(d : X) and d = f(r) . To explore the sensitivity of these variables with respect
to a parameter Y which could represent any external factor influencing the model (like policy

changes or market conditions), we derive the following:

dd df dr

—_— = — s — 2
dy dr dy’ (25)
d dg dd O

_T’ — _g + _g (26)

dx od dy oy
These differential equations help us understand how small changes in ¥ can impact the
borrowing rate r and, in turn, the debt level d, thus providing insights into the responsiveness
of the entrepreneurial environment to external changes.

By integrating the derived expressions, we obtain a consolidated equation that encapsu-

lates the total differential relationship between the debt level and the external parameter.

This relationship is expressed as:

df Og
dd _ _arox (27)
K14
Next, we need to compute %, g—;, and g—{. First of all, to compute %, we apply the

29



quotient rule. The calculation proceeds as follows:

dg  (ry —pezafa+d)* ")pid — (rpd — pa(z2(a + d)* — X)p1)

od pid?
_ —pQZQO{(CL + d)a_ld + pZ(ZQ(a’ + d>a - Y) (28)
P1d2
_ p2[m(a+d)*Ha+ (1 —a)d) —¥]
p1d2
By further simplifying this expression under the assumption that a = 0, we get:
ag o b2 [ZQdail(l B Oé)d) _ Y] (29)

% N p1d2
To obtain g—%, we take the partial derivative of the function g with respect to , yielding:

9 _Pm g
(9X pid

Similarly, for %, we calculate the partial derivative of the function f with respect to the

interest rate r:

af o 1 (a<p121 +p3z3))11a < 0. (30>

ar  (a—1)r pr
After substituting the derived values of %, g—%, and g—{ into Equation 27, we determine
the sign of %. The analysis shows that for entrepreneurs who do not file for bankruptcy
and possess high productivity, coupled with a high exemption limit, the value of fl—d% turns
out to be positive. This implies that an increase in the exemption limit Y would result in an
increase in the debt level d, suggesting that higher exemption limit correlates with greater

debt uptake under certain conditions.

E Appendix: Stationary Distribution

In the computation of the main model, state variables are discretized, so summation replaces

integration. The joint distribution u(b, k, y, h) evolves according to the following equilibrium

mapping:
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For h =0 (G)

WKy 0= Y > [L-TP(b kg, 0)]u(b kg, 0)p (y,y)

y K=k (bk,y,0) b'=V(b,k,y,0)

+E> > bk Dp(yy).

Y K=k (bky,1) b =b(bk,y,1)

For h =1 (BC)

R ) =) ) > 18,k y, 0)u(b, ky, 0)p (y, v/)

y k=K (bk,y,0) b'=b (bk,y,0)

1-9> > Y. ulbky Dp(y.y).

y K=k (bk,y,1)b'=V (bk,y,1)
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