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How does personal bankruptcy law affect start-ups?

Abstract

We exploit both cross-sectional and times seriengés in U.S. state exemption levels to
analyze the effect of debtor protection on a sipit-financing sources. We find that both the
equilibrium level of formal debt and the share oinfial debt to total financing are lower in

states with higher exemption levels. The decra@asdebt financing is compensated by an
increase in funding from informal sources, suchhasfirm owners, family, and friends. We

also find that firms located in high exemption esastart smaller and are more likely to fail. We
consider two possible driving forces of our resulibe first is a reduction in the supply of credit
that more than compensates a potential increasheindemand for credit by risk-averse
borrowers. The second is an adverse selectionanerh, whereby low-skilled entrepreneurs
are attracted to high exemption states. Our ev&latearly points to a reduction in credit
availability as the main driver of our results.ndly, we find that while exemptions negatively
affect the supply of credit for both unlimited likty and limited liability start-ups, exemptions

positively affect the demand for credit only fromlimited liability start-ups.
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l. Introduction

Start-ups have proven to be an important drivennoovation, competition, job
creation, and economic growth. Prior research dstnates that entrepreneurial activity is
very sensitive to the legal environment. For ins&g Fan and White (2003), and Armour and
Cumming (2008) document that generous personalrbptdy systems increase substantially
the probability that an individual becomes self-&agpd. In light of these findings, one
might be tempted to conclude that forgiving persdaakruptcy laws are a useful instrument
to enhance entrepreneurial activity and thereby gpucreation and economic growth. This
view has become particularly important among potitgkers on both sides of the Atlantic,
who have been groping toward explicit entreprerteprpolicies recently as a means of
promoting employment creation and economic growAludfetsch 2007, and European
Comission 2008].

The above view, however, neglects the potentialgsve effects of weak bankruptcy
laws on these start-ups’ financing opportunitied. the start-ups that are created under
generous bankruptcy laws are financially constiin@en they could start smaller and
experience both slower growth rates and higherafdiilure (Cabral and Mata 2003, Evans
and Jovanovic 1989, and Holtz-Eakin, Joulfaian, Roden 1994).

In this paper, we exploit differences in U.S. peadankruptcy law across states and
through time to analyze the effect of debtor pristecon the financing structure, entry size,
and survival of a representative U.S. sample of-sias that began operations in 2004.

Debtors who file for personal bankruptcy under Geap/ must turn over any
unsecured assets they ovabove a predetermined exemption level, while their fatur

earnings are completely exempt from the obligationrepay, the so-called “fresh start”

! The European Commission adopted in 2008 the “SBusiness Act,” which contains ten principles ainagd
improving the business environment for SMEs. Taeosd principle clearly reveals the intention tdteso
bankruptcy laws, by stating that member states Idhtensure that honest entrepreneurs who have faced
bankruptcy quickly get a second chance.”



principle. A higher exemption level provides palrtivealth insurance to debtors, reducing
the assets that the bank can seize in case of l@olr Personal Bankruptcy Law is

mandated by Federal law, and applies throughoutttge In 1978, Congress adopted a
uniform federal bankruptcy exemption, but gave dtees the right to opt out and to adopt
their own exemption levels. By the beginning af @#980s, two-thirds of the states had opted
out. The wealth exemptions vary widely acrossestas a result, ranging from zero to
unlimited.

While personal bankruptcy law was designed for aoress, it also affects unlimited
liability firms (proprietorships) whose owners akegally liable for the firm's debts.
Berkowitz and White (2004), and Berger, Cerqueand Penas (2010) show that it also
affects small limited liability firms (corporations These studies argue that the legal form of
a small firm is practically irrelevant in the coxteof the personal bankruptcy law for two
reasons. First, lenders often require the ownkessnall corporations to personally guarantee
their loans. Second, high exemptions may induceeosvof small corporations to transfer
assets from the company to themselves.

We report a number of novel findings. We analymefinancing structure of start-ups
and find that high exemptions induce a substitufrmm bank financing towards informal
sources of funds from the firm owners, family, gndnds. Going from the least debtor-
friendly (minimum exemption level) to the most dabfriendly state (maximum exemption
level) decreases the bank debt to total financato oy almost 5 percentage points. This
effect is economically relevant, as the averageesbBbank financing in our sample is 30%.

The exemptions could affect both the demand andstigply of credit (Gropp,
Scholz, and White 1997). On the one hand, wealhrance makes risk-averse borrowers
better off, increasing their demand for credit. e other hand, banks could reduce credit

supply in response to the perverse incentives iediuny the exemptions (Fay, Hurst, and



White 2002). Using loan-level data, we show thHa tross-sectional decrease in bank
financing is partly due to a reduction in credipgly that affects all firms in states with
debtor-friendly laws. However, we also find thabprietorships increase their demand for
credit in debtor-friendly states, more than offisetthe negative supply effect.

Importantly, using the changes in exemptions tleauoed in some states between
2004 and 2008, we show that the decrease in cagditability in high exemption states is
not driven by unobserved firm or state heteroggndi particular, the panel analysis allows
us to rule out that the documented effects on barancing could reflect the entry of less
skilled entrepreneurs who seek to take advantagheofgenerous bankruptcy exemptions.
Consistent with the abovementioned loan-level tesulke find that an increase in the
exemption level is followed by a decrease in bankrfcing for the corporations and an
increase in bank financing for the proprietorship$he finding of a differential effect
between proprietorships and corporations makeslikely that our panel results are driven
by some omitted state level factor that drives libéhincrease in exemptions and the change
in bank financing.

Finally, we provide evidence on the real effectstlod bankruptcy exemptions on
start-ups. First, we show that start-ups locateligh exemption states are less likely to hire
employees, and that, if they do, they hire fewepleyees than start-ups located in low
exemption states. We argue that these resultsargstent with the view that these firms
find it more difficult to obtain funding. Constreed firm owners may then prefer to operate
on a smaller scale, since hiring involves the cotmmnt to pay salaries.

Second, start-ups born in high exemption statesigrgficantly more likely to fail
within their first four years of operation. Notgipive also find that states that increased their
exemption values accelerated considerably theréailate of start-ups. These results hold

after controlling for changes in house prices anmd entry rates, as well as several firm and



owner characteristics. We argue that these resalikl reflect credit constraints preventing
entrepreneurs from acquiring the capital necedsaoperate the business.
The paper proceeds as follows. Section Il dessiibe dataset and the variables used

in our analysis. Section Il presents the res8kction IV concludes.

Il. Data description

This paper uses confidential data from the Kauffiamm Survey (KFS). The KFS is
a longitudinal survey that collected informatiorr 8o sample of 4,928 start-ups that began
operations in 2004 in the United States. In addito the 2004 baseline year data, we use
four years of follow up data (2005 to 2008). ThEXcontains detailed information on the
capital injections these firms receive at theirejotton and in subsequent years. The survey
also provides detailed information on the firm,Is@as its credit history, geographic location,
and industry, and on up to ten owners, such asriexppe, education, gender, race, and age.

We complement the KFS with state-level data cadlédtom various sources. First,
we obtain the exemption values for each state firmividual state legal codes. There are
two types of exemptions. The homestead exempsidhe maximum home equity value that
a debtor can exempt when filing for personal baptay under Chapter 7. For the personal
property exemption we include the following assg&svelry, motor vehicle, cash and
deposits, and a “wildcard” (an exemption that agmpto any property). Table 1 displays the
state bankruptcy exemptions in 2004 and 2008.

We supplement these data with the following steteell controls. First, we obtain
from the U.S. Census Bureau the rate of unemployraed per capita GDP to control for

differences in economic conditions, and the % ckanghe number of establishments due to

2The personal property exemption may include séwatteer assets, such as the Bible, musical instnisne
family portraits, burial plots, clothing, guns, petattle, and food. In many states, however laheleaves

unspecified the value of some assets. Our meadyrersonal property exemptions comprises onlytagbat

have specific dollar amounts in all states.



births to control for firm entry. Second, we cotldrom the FDIC the number of banks
across different asset size categories to coraradlifferences in the structure of the banking
industry. Third, we collect average state housgeprfrom the FHFA to control for changing
conditions in the real estate markets.

Table 2 provides definitions of all variables usedhis study and some summary
statistics (means and standard deviations) for20@4 baseline survey. We group our
variables into four types: financing sources (espeel both in levels and as percentage of
total financing), state variables, owner charast&s, and firm characteristics. Below, we

describe the variables in each group.

a. Financing sources

The detailed financing information in the KFS albws to examine how debtor
protection affects the capital structure of stags-u We split a firm’s total initial financing
into four separate sources: financial institutiofisn owners, other informal sources, and
other formal sources.

The first source, financial institutionsomprises both personal and business loans,
lines of credit, and credit cards obtained fronaficial institutions. For brevity, we will refer
to this category as bank financing. In our santyalek financing amounts to 30% of the total
initial financing and it is the most important ogdey in terms of mean amount (more than
$60,000). Our interest lies particularly in thegegory. Higher debtor protection could lead
to moral hazard problems and opportunistic behawaorthe borrower's side, thereby
inducing financial institutions to reduce their ditesupplyex ante. High exemptions could
also increase the demand of credit from risk-avbmseowers. As a result, we expect bank
financing to be lower in high exemption states @sylas supply effects dominate demand

effects.



The second source, firm owners, refers to all eapijections made by the owners of
the firm, including both debt and equity. As not@dRobb and Robinson (2010), firm
owners supply most of the initial funding for théiusinesses. In our sample, on average
owners’ funds amount to $58,000 and represent &ifaft of the total financing obtained.

The third category, other informal sources, retergapital injections made by non-
financial entities that are related to either thenfor the owner, including loans from the
owner’s family (parents and spouse), friends, angleyees of the firm. Informal sources of
financing should especially be relevant if firm aas are unable to raise external capital and
if firm owners are wealth-constrained. In our séanthe average amount of financing from
these informal sources is about $37,000.

The fourth category, other formal sources, pertamginancing provided by non-
financial entities that are independent from boih firm and its owners. These other formal
sources include debt and equity injections by ottenpanies, angels, venture capitalists,
government, and other business loans. This idethe common source of financing in our
sample, amounting on average to only 3% of tota&rfcing. However, this is a very
important source of financing among those (fewn&rwho receive it, amounting to an

average of $825,000 for this group.

b. Satevariables

Our main variable of interest is the state exenmpti@lue. The exemption value is the
sum of the homestead exemption and the personglepyoexemption. For states with
unlimited homestead exemptions, we assign an exemp@lue of $1 million. In our
empirical analysis, we also use a dummy that indgahether the firm is located in a state
with high exemptions. High exemptions refer to rapéions above the ¥5percentile in

2004, which corresponds to a dollar amount gretiten $160,000. Sixteen states have



exemption values above this threshold, and 28%heffirms in our sample are located in
high exemption states.

To address the concern that the states can vatgnsgscally along other dimensions,
we control for additional state-level charactecsti First, we include the rate of
unemployment and the per capita GDP to control dtate differences in economic
conditions. Second, we control for differencebamking size structure across states with the
variable% Small banks, which measures the percentage of state banksas#tht size below
$100 million. Previous research suggests thateldranks could be at a disadvantage in
lending to small opaque firms on a relational b&Bisrger et al. 2002, and Berger et al.
2005). Third, we include state average house pricecontrol for differences in real estate
values across states. The inclusion of the avenagse prices allows us to interpret the
homestead exemptions in term of real amounts ofodaiyotection offered. Fourth, when
analyzing the real effects of the exemptions, wetrab for the % change in the number of
establishments due to births. Fan and White (20@8ument that higher exemption levels
are associated with higher probabilities of houkihowning businesses. Higher entry rates
could per se affect the distribution of firm siZéapral and Mata 2003) and survival through

increased firm competition and churning entry (Raanand Nanda 2009).

% In unreported regressions, we also add a dummyldéor exemptions” — i.e., exemptions below the"25
percentile, in which case the base category coeprexemption levels within the interquartile rangehis
variable, however, turns out not be relevant in regressions. For brevity, we report our resutly avith the
dummy High exemptions. We also note that our results are qualitativalyilar if we employ the actual
exemption values.

* To illustrate this point, consider the examplesQalifornia and North Dakota. In 2004 the homestea
exemption in North Dakota was $10,000 higher tharCalifornia (the exemption values are $80,000 and
$70,000, respectively). However, the $10,000 diffiee in nominal exemption levels underestimates th
effective differences of debtor protection acrdss two states, for real estate prices differediagmtly. In
fact, average real estate prices in North Dakoteevabout one fifth of those in California (the aage house
values are $109,000 and $510,000, respectively).



c. Firmcharacteristics

We include the firm’s revenues to control for siZihis variable is highly skewed and
therefore we take the log of one plus total revenespressed in thousands of dollars. We
also include the commercial credit score classheffirm from Dun & Bradstreet (D&B), a
categorical variable that ranges from 1 (minimusk)ito 5 (maximum risk). The credit
scores are not available for about one fourth of sample. As a result, in our regression
analysis, we additionally include a dummy indicgtimhether the credit score is missing, in
which case we impute a value of three for the tr®zbre, the median value in our sample.

We control for the legal form of the firm with ammy that indicates whether the
firm is a proprietorship (i.e., has unlimited libdyi form, and therefore includes some
partnerships), as opposed to a corporation (ias, limited liability form, which includes
some partnerships, limited liability companies, &oth C- and S- corporations). Finally, all

regressions include nine one-digit industry dumnmes shown in the tables for brevity).

d. Owner characteristics

We include several characteristics of the firm’mgipal owner. For the one third of
the firms in our sample with multiple owners, wesigeate the principal owner by largest
equity share. In cases where two or more owners kanilar equity shares, we identify the
primary owner according to a number of other charstics, such as the number of hours
worked (see Robb and Robinson 2010 for a detadgsdrgtion of this methodology).

There is ample evidence that successful entrepreimigus largely determined by the
perseverance, experience, and education of thepeatreur (see, e.g., Sorensen and Chang
2006 for a review). Accordingly, we include a \anle that measures the number of hours
worked weekly, the log of the owner’'s age, a dunthmt equals one if the owner started

businesses previously in the same industry, aneetdummies for the maximum level of
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education attainment. The three education degreeshigh school, college (or equivalent),
and graduate. The mean entrepreneur in our sangoles 42 hours per week and is aged 45.
Less than 20% of the entrepreneurs have previ@usigt experience in the same industry,
and 44% holds a college degree.

Finally, we include a dummy indicating whether thener is from a minority group
(black, Asian, or Hispanic), and a dummy indicativiiether the owner is female.

. Results

a. Univariate tests: Low versus high exemption states

Table 3 reports differences of means tests betlWwagnexemption states (exemptions
are higher than $160,000) and low exemption s{aesmptions are lower than $160,000).

The share of bank financing, is on average 2.4 gmage points lower in high
exemption states and the difference is statisyicagnificant at the 10% level, suggesting that
exemptions may reduce the availability of bankriciag to start-ups.

In terms of state characteristics, GDP per capitemployment rates and house
prices are significantly lower in high exemptiomatss than in low exemptions states. The
structure of the banking industry also differs asrohese states. While nearly half of the
banks located in high exemption states hold assdtsv $100 million, low exemption states
are predominantly populated by larger banks. Tipaseerns highlight the importance in our
analysis of controlling for these state-level diffieces to correctly identify the effect of the
exemptions.

Next, we analyze differences in owner and firm abtaristics between high and low
exemption states. On the one hand, we suspechteaage firm quality may be lower in

high exemption states, since exemptions may fdkteicreation of marginal firms by low-

® Coleman and Robb (2009) and Robb et al. (2010)meat large gender and race differences in theing
patterns of start-ups.
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skilled individuals who have less to lose by beamrentrepreneurs. On the other hand, the
previous effect may be largely offset if credit kerdiscipline prevents these less skilled
individuals from obtaining the necessary fundstéots business (Nanda 2009).

The evidence from our univariate tests is somewhaéd. While in high exemption
states owners are more likely to have a collegaegethan in low exemption states, the
opposite is true for graduate degrees. Ownersgh éxemptions states are more likely to
have past experience in the same industry. Weidenshat missing credit scores are
associated with more opaque start-ups. In factBD&ports that occasionally it is not
possible to produce a rating on a customer becansegh information on that specific
company is not available. Interestingly, the fremey of missing credit ratings is
significantly lower in high exemptions states. @l these tests seem to reject the idea that
less experienced entrepreneurs are more likelypé&vabe in high exemption states. We will

come back to these results in the next section.

b. Debtor protection and start-up financing sources: Multivariate analysis

There is growing evidence that a start-up’s initiapitalization has long-lasting
effects on its subsequent choices and performange Cooper et al. 1994, and Farinha and
Santos 2006). In Table 4 we use the baseline X8 to examine how the exemptions
affect start-ups’ sources of financing, while cofling for other state level variables, and for
firm and owner characteristics. To this end, wineste seemingly unrelated regression
(SUR) model&for the three following sources of finance: lodrem financial institutions
(Banks), owner equity or debtQwners), and other informal debt or equitinformal). In

panel A we report results for the log of one plus tevel of each source.In panel B, we

® In the appendix we provide more information attbeteconometric models used.

"We use the logarithmic transformation in orderéduce the skewness of the original financing ‘e
Since sometimes firms report zero amounts on saukeass of financing, we add one before taking tige |
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express each source of financing as a percentatfee dbtal financing obtained, so that we
can analyze more closely the trade-offs betweerdifferent sources of financing. In panel
B the omitted category is other formal sourcedrudrice.

We expect exemptions to have a negative effect henftinding from financial
institutions, and to induce substitution from bdimancing towards more informal financing
sources. Our results match both expectationsst,Rive find a negative and statistically
significant effect of high exemptions on the leeélbank financing, which is 11% lower in
high exemption states (Panel A). In terms of #@worof bank financing to total financing
(Panel B), moving from a low exemption state taghlexemption state decreases this ratio
by 4.5 percentage points. This effect is econoligicalevant, given that the average bank
financing to total financing is 30%. Second, thexr@ase in bank financing seems to be
compensated mostly by capital injections by bothdtvner and other informal sources. We
do not find evidence of a substitution towards mfmenal equity financing (the omitted
category), as the estimated increase of this cdtadbout 0.3 percentage points in Panel B is
not significant.

With respect to the control variables, we note theger firms — measured by total
revenues — have lower ratios of owner financingjctwhs primarily compensated by an
increase in the share of bank financing (Panel Bjrms with owners that belong to a
minority group depend more heavily on the owneusids, suggesting that these companies
may find it difficult to get external financing. dgh education and age increase significantly
the level and ratio of the owner’'s personal fundkjle at the same time they decrease
reliance on other informal sources of finance. seEhgariables are probably capturing the
higher wealth of older and more educated entrepirsneFinally, start-ups with worse credit

ratings or missing credit ratings obtain less atifinancing, and this decrease is shared
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across all sources of financing shown. In relateens, however, bank financing is the
source with the strongest decline (across the twaeces) in reaction to worse credit scores.

The decrease in bank financing in high exemptiatest that we documented is
consistent with a reduction in credit supply indbestates. There are, however, at least two
important limitations in our analysis. First, ogduced forms are capturing only the net
effect of debtor protection on bank financing. @&gued in Gropp et al. (1997), bankruptcy
exemptions could also affect the demand for cregilitce they provide entrepreneurs with
wealth insurance. If such demand effects are itapgr then we could be seriously
underestimating the true effect of the exemptiamsredit supply.

Second, another potential explanation for our tegalthat our explanatory variables
do not properly account for differences in staiem,for owner characteristics between high
and low exemption states. For instance, our resoltild be simply reflecting a change in the
pool of entrepreneurs instead of an actual redanabdibcredit availability. Specifically, it
could be that high exemption states have (or djttass skilled entrepreneurs whw ante
benefit more from the insurance provided by thengpteons, and that banks have proprietary
information regarding entrepreneurial quality tbat owner and firm control variables fail to
capture. The fact that states with high exemptiorght attract lower quality entrepreneurs
also raises doubts regarding the exogeneity ofidbation of the firms that populate our
sample.

We address all these issues in the next two section

c. Loan-level analysis: Demand versus supply

The bankruptcy exemptions should affect the supply demand for credit (Gropp et
al. 1997). On the supply side, we expect exempttorreduce credit availability, as financial

institutions protect themselves against the peevarsentives induced by debtor protection.
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On the demand side, we expect that risk-aversetageth increase their demand for credit,

since they become more insured against bad sthtegwe. The decrease in bank financing
in high exemption states that we documented in&dbis consistent with the supply effect
dominating the demand effect.

Moreover, exemptions should not affect all firmsigarly. We explore whether the
supply and demand effects are different for praprghips (i.e., unlimited liability firms)
firms as opposed to corporations (i.e., limitediliy firms). As noted in Gropp et al.
(1997), demand effects should be greatest for immers who have the most to gain from
generous bankruptcy exemptions. All else equalptliner of a proprietorship should benefit
from high exemption levels more than a corporate@wbecause while she is liable with her
personal assets in low exemption states, thesdsasap be sheltered from creditors in
bankruptcy in high exemption states. The insurgmmogided by the exemptions makes these
risk-averse owners better off, and should increhee@ demand for loans. As a result, we
should expect a larger demand effect for proprsstis than for the corporations.

On the supply side, although the personal bankyupaev should only affect
proprietorships, previous research (Berkowitz ankitgy 2004 and Berger, Cerqueiro and
Penas 2010) documents that in high exemption sketeks are more likely to deny loans to
both types of firms. These papers argue that dingocations could be indirectly affected by
the personal bankruptcy law for two reasons. Fhggh exemptions decrease the value of
personal guarantees of firm owners. Second, bamkg anticipate that owners of small
corporations have greater incentives to transfeetasfrom the firm to themselves in high
exemption states. We contend that the latter pmiay be of particular relevance in the

context of nascent firms, where weak governancehar@sms are still likely to predominate.
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To study demand and supply effects for these tvwompmg of start-ups, we use the
loan-level data, which is available only for theay®2007 and 2008.We argue that the legal
form at inception (i.e., 2004) is more likely to &eogenous in these regressions that use data
from 2007 and 2008. In these survey years, resgpaadvere asked whether they applied for
a loan, and if yes, whether the application wasepisd or rejected by the lender.
Respondents were also asked whether they wereudasged from applying for loans because
they feared the application would be turned dow#e use these questions to build two
variables that capture demand for credipglied and Need loan). Applied refers to the
probability that a firm applied for a loan, whiNeed loan refers to the probability that either
the firm applied for a loan or it was discourageshf doing sd. To capture credit supply, we
use an indicator variable that equals one if tn fapplied for credit but was rejected
(Denied), and zero otherwisé

In Table 5, we report estimates from logit regressi of the above proxies for
demand and supply of credit. We report two speaiifons for each dependent variable. The
first specification (in columns 1, Ill, and V) asses the average effect of the exemptions
across all firms. In the second specification dolumns I, IV, and VI), we test whether
demand and supply effects are different for prdaprghips and corporations. To this end,
this specification includes an interaction termegemptions with a dummy equal to one if
the firm was established as a proprietorship i42@ad 0 otherwise.

The results in Table 5 corroborate our conjectore®oth the demand and supply of
credit. We find no significant effect of the exetiops on the credit demand of corporations.

In contrast, proprietorships increase significantigir demand for credit in high exemption

8 We acknowledge that 2008 was an atypical yeartdube financial crisis. We reran our regressiasg
only the 2007 survey and obtained qualitativelyisinresults.

° Cole (2010) proposes this measure using the Ssivegmall Business Finances (SSBF). The questhats
we use to build the variabMeed loan are framed in a similar way to those asked inSB8F.

' The number of observations is lower than in tteldemand regressions, because only informatiofirfos
that actually applied for a loan can be used here.
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states. Specifically, high exemptions increase litkelihood that a proprietorship either
applies for or needs a loan by about 6 percentagesomore than a corporation.

Consistent with the previous literature (Berkowdmd White 2004 and Berger,
Cerqueiro, and Penas 2010), we also find a stregative effect of exemptions on the
probability of being denied a loan, which is stately similar for both types of firms.
Moving from a low-exemption state to a high-exemptstate increases the probability of

being denied credit by about 11 percentage points.

d. Panel analysis

Our cross-sectional results in Table 4 suggest thate is a reduction in credit
availability in high exemption states. As arguexdpe, we cannot rule out that this result
may be driven by unobservable state or firm charatics systematically correlated to the
exemptions. One intuitive source of misspecifimatwe pointed out was that perhaps high
exemptions states attract low-skilled entreprenevn® seek to take advantage of the
generous bankruptcy laws.

To address these concerns, we exploit the timesseariation of exemptions during
our sample period? Four states (Massachusetts, Minnesota, NevadhRaode Island)
experienced increases larger than $100,000 in éx@mption levels, while six states (New

York, New Mexico, South Carolina, ldaho, Washingteend Delaware) experienced

1 Since these changes occurred shortly after thé 28drm to the Personal Bankruptcy code was passed
presume that these states sought to offset thaimegamnsequences of the new Law on debtors. Tioemeto
the personal Bankruptcy Code passed in 2005 maderi difficult for high-income people to file f@hapter
7 (borrowers are required to pass a means tedie objective was to prevent borrowers from abusirey
bankruptcy regime and use it to clear debts theydcafford to pay. Importantly for us, these change the
personal bankruptcy law specifically exclude srhaliness owners, as long as their debts are mhirginess
debts (Bankruptcy Abuse Prevention and Consumeeétion Act 2005). Therefore, while the 2005 chenim
the Bankruptcy code should not affect our samplgrofs, the subsequent changes in the exemptiariddhat
some states introduced should have an effect.
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increases above $50,000 and below $100,000. Gtasys experienced smaller increases in
their exemptions levels during the sample petfod.

We exploit these changes in a panel data modelnblaides both firm and time fixed
effects. The dependent variable is the log of @ias the level of bank financing obtained in
that year. We report two specifications in Tahlel® the first specification, we control only
for (time-varying) state level variables. In thecsnd specification, we also control for firm
characteristics that change over tifle.

Our attention lies mainly on two variables: the rap&ion level (measured in
thousands of dollars) and the exemption level aed with a dummy that is equal to one if
the firm established as a proprietorship in 2004tl@&rwise. As in the previous section, we
argue that the legal form at inception is reasonallbgenous in this dynamic setting, and
that exemptions should affect proprietorships d#fely than corporations. In line with our
previous findings, we expect demand effects tottmnger for the proprietorships, while both
types of firms should face a reduction in credpy. If this is the case, then an increase in
the exemption level should unequivocally decreaselinancing for the corporations. For
the proprietorships the effect should be less megabr even positive if the demand reaction
is sufficiently strong to offset the reduction iredit supply.

The findings corroborate that high exemptions redecedit availability for the
corporations. Our estimates show that a $100,0@Pease in the exemptions level is
associated with a 20% decrease in the inflow ofklfarancing for corporations. For the

proprietorships, we find a positive and significaffect, confirming our conjecture that the

2 The states with increases above $10,000 (and b®&H000) are: Ohio, llinois, North Carolina, Iada,
Colorado, Maine, and Nebraska. The states witheases below $10,000 are: New Jersey, Pennsylvania,
Hawaii, Michigan, Connecticut, Arkansas, Kentud®yegon, and District of Columbia

13 Each year there is some loss in sample size becsarse firm owners either cannot be located, refase
respond to the follow-up survey wave, or stop ofj@na. The KFS dataset contains response-adjugtéghts
that were designed to minimize potential non-respobias in the estimates (see DesRoches et al. 2910
methodological details in the KFS).
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positive demand effect of exemptions is largertifiar proprietorships. The estimates indicate
that a $100,000 increase in the exemption levaksociated with an increase in the level of
bank financing of 17% In terms of the control variables, we find thatreases in size
measured by revenues increase bank financing, leatdthie deterioration of credit ratings
decrease bank financing. Both results are comsistéh the cross-sectional findings of
Table 4.

We note that our empirical strategy resembles f@reiice-in-differences model that
provides a tighter test of the effect of the exeam® In particular, the finding of a
differential effect between the two types of firrtfsat is consistent with our findings from the
loan-level analysis, eliminates the possibilityttixdnat might be driving the panel results is
some omitted state level factor that drives both iticrease in exemptions as well as the
change in bank financing.

Overall, these results confirm that the exemptioage a strong effect on the demand
for credit from proprietorships. Moreover, thessults corroborate that one of the channels

through which the exemptions affect bank finangsgredit availability.

e. Initial size and survival

There is strong evidence that the starting conastiof start-ups, in particular initial
size, are key determinants of entrepreneurial sscfearinha and Santos, 2006, and Geroski,
Mata and Portugal, 2010). Provided that high exemp reduce credit availability, we
should expect start-ups in high exemption statestaid smaller. We would also expect these

smaller start-ups to be more likely to fail, asytmay not achieve the minimum efficient

14 We note that in the cross-sectional analysisHeryiear 2004 (Table 3) we obtain qualitatively &miesults
when we interact the exemption level with the uitika liability dummy. Strong endogeneity concemse.,
the fact that firms choose their legal form in 260#d us not to report these results. Howevegnireported
regressions we found a strong negative effect efmations on bank financing for the corporations. (isupply
effect dominates demand effect) and no significffeéct for proprietorships (i.e., demand effectsefs the
supply effect).
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scale (Audretsch and Mahmood, 1994), or as they beayn a weaker position to face
temporary difficulties vis-a-vis competitors witletter access to funds (Zingales, 1998). We
therefore test whether exemptions affect initiahfsize and firm survival.

As in Cabral and Mata (2003) and Kerr and Nand@920~xe measure firm size with
the number of employees (excluding the firm owneh). our sample, almost 60% of the
startups have zero employees and almost 90% hss¢han five employees. For this reason,
we analyze the effect of exemptions on both thelillood of hiring and on the number of
employees. The decision to hire employees invallrespermanent commitment of funds to
pay salaries. Consequently, we expect entrepreneloio find it difficult to obtain credit to
be more reluctant to hire employees and therefoi@gerate on a smaller scale. Consistent
with this view, in Column | of Table 7 we show thiathigh exemptions states, the likelihood
that companies will hire employees falls almost pxcentage points. This effect is both
statistically and economically significant. Coluriinreports the regression results of the
effect of exemptions on the number of employees fMl that in high exemption states the
number of employees decreases by 8 percent.

We note that in these regressions we control fon fentry at the state level.
Consequently, it is unlikely that our results aue do the increased entry of smaller firms in
high exemption states (Fan and White 2003).

In Table 8 we analyze the effect of debtor protecion the survival of start-upS.
We estimate Cox proportional regression modelsgudiata from all survey waves (2004-

2008). The dependent variable is the hazard vatech measures the probability that the

15 Strong endogeneity concerns led us to drop irethegressions the other firm-level variables (revenues,
credit score, credit score, credit score missing] proprietorship). However, our results are nib¢rad
significantly by the inclusion of these explanateayiables.

1% We define a failing firm as one that reports torieelonger in business. Some firms drop out ofshmmple
because firm owners either cannot be located aiseefo respond to the survey. These firms araused in
estimation, but the sample weights are adjustedtount for the non-response bias (DesRoches 20HD).
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firm exits at timet, given that it survived untit-1. The average firm failure rate in our
sample is about 10.9% per year. However, simplganiate comparisons show that this
figure hides an interesting disparity across dédferexemption levels. While the average
firm failure rate is 10.4% in states with low exdrmps (i.e., lower than $160,000), it ascends
to 12.3% in states with high exemption (i.e., higthean $160,000).

We employ three specifications to analyze firm sl  The first specification
includes only the state variablés. The second specification adds the lagged firm
characteristics, and the third specification furtineludes all owner characteristics, measured
at the time of the firm’s inception. The main ipéedent variables are the level of
exemptions in 2004, and the change in the exenptamyed one year.

In all models, the exemption level at the firm'stibi(i.e., in 2004) decreases the
probability of survival. The estimated effects atatistically significant and economically
relevant. Remarkably, not only the cross-sectiatiierences between states matter for
survival, but also the increase in the exemptiowellewithin a state is significant.
Specifically, states that increased exemptionslated considerably the failure rate of the
pool of start-ups that began operations in 200hase states, and that were still active when
the increase in exemptions occurred. Moreover,ett@nomic magnitude of the effect is
substantial: a $100,000 increase in the exempgosl lincreases the failure rate by 31%
(specification Ill). This means that a $100,000réase in the exemption level raises the

probability of firm failure from approximately 108 13%.

”We allow the exemption level at the firm’s inceptiand subsequent increases in exemptions to have
independent effects on firm survival (see, e.g.ro8ki et al. 2010). To properly identify the effeof the
exemptions, we also decompose the variaHkasse prices andEntry into initial levels and subsequent changes.
We need to control for house prices in order t@iobthe real effects of the exemptions, while aallitrg for

firm entry addresses the potential negative impabigher establishment entry rates on these af@stsurvival
chances. We note that our conclusions do not ehauinggn we decompose all time-varying variables iimittal
levels and subsequent changes.

21



Our survival analysis uncovers at least two oth&resting findings among our state
control variables. First, states with sharper idesl in real estate markets experienced
subsequently a larger increase in start-up faitates. Second, higher establishment entry
rates also decreases these start-ups’ survivakebBawhich probably reflects an increase in
competition in both product and resource markets.

With respect to the remaining control variableg, fmdings generally corroborate the
evidence of previous studies. Firms experiencitiiee high growth (in terms of revenues)
or an improvement in their credit scores experidaeeer failure rates. We also confirm that
human capital is an important determinant of fiumvssal. Specifically, we find that start-
ups founded by more educated owners, and ownergpwhmore effort in terms of working
hours are more likely to survive.

Overall, our findings suggest that the smallertaiarsize and higher failure rates in
high exemption states reflect credit constrainesventing entrepreneurs from acquiring the
capital necessary to operate the business.

V. Conclusions

We exploit both cross-sectional and times serieengls in U.S. state exemption
levels to analyze the effect of debtor protectionacstart-up’s initial financing sources. We
find that the equilibrium level of formal debt falin high exemption states, and that this
decrease in the share of debt financing is competiday an increase in informal sources,
such as funds from the firm owners, family, andrids. We also find that higher exemptions
are associated with smaller initial size and high@babilities of failure. We analyze two
possible driving forces of our results. The fose is a reduction in the supply of credit that
more than compensates an increase in the demandddit, as exemptions could reduce
lenders’ willingness to lend to small firms, bus@lmay increase the demand for credit from

risk-averse borrowers. The second mechanism &t wauld be a pool effect, as adverse
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selection could attract low-skilled entreprenewshigh exemption states. Our evidence
strongly points to a reduction in credit availdlyilas the main driver of our results. Finally,
we find that while exemptions negatively affect thepply of credit for both unlimited

liability and limited liability start-ups, exemptis positively affect the demand of credit only

from unlimited liability start-ups.
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Table 1 — Bankruptcy exemptions by state in 2004 @008

The table displays the dollar amounts of homesseatpersonal property exemptions for each stad®@4 and 2008. We obtain the
exemptions from individual state legal codésindicates that the Federal exemption was seleaned indicates that the exemption
was doubled. In some states married couples Enweal to double the amount of the exemptions wiilergffor bankruptcy together

(called “doubling”). We have doubled all amourntsept in those cases where bankruptcy law explipitbhibits “doubling.”

State

Exemptions in 2004 ($)

Exemptions in 2008 ($)

Homestead Personal property Homestead Personal property
Alabama® 10,000 6,000 10,000 6,000
Alaska 67,500 13,500 70,200 14,040
Arizona 150,000 10,300 150,000 10,300
Arkansas unlimited 2,900 unlimited 2,900
California® 75,000 16,450 75,000 16,450
Colorado® 90,000 8,000 120,000 14,000
ConnecticuP 150,000 5,000 150,000 9,000
D.Cc.FF 36,900 12,000 40,400 11,300
Delaware 0 5,000 50,000 40,000
Florida unlimited 4,000 unlimited 4,000
GeorgiaD 20,000 9,200 20,000 9,200
Hawaii ™ 36,900 12,000 40,400 11,300
Idaho 50,000 9,600 100,000 13,600
lllinois P 15,000 6,400 30,000 12,800
Indiana® 10,000 0 30,000 16,600
lowa unlimited 10,200 unlimited 20,000
Kansas unlimited 42,000 unlimited 42,000
KentuckyD 36,900 12,000 40,400 11,300
Louisiana 25,000 15,000 25,000 15,000
MaineP® 70,000 12,300 95,000 12,300
Maryland 0 22,000 0 22,000
Massachusetts 500,000 2,650 500,000 2,650
Michigan™© 36,900 12,000 40,400 11,300
Minnesota 200,000 4,000 300,000 8,400
MississippiD 150,000 20,000 150,000 20,000
Missouri 15,000 9,500 15,000 9,500
Montana® 200,000 14,000 500,000 14,000
Nebraska 12,500 4,800 60,000 4,800
Nevada 200,000 40,000 550,000 42,000
New Hampshir& 200,000 16,000 200,000 16,000
New Jersey° 36,900 12,000 40,400 11,300
New Mexica® 60,000 14,000 120,000 14,000
New YorkP 20,000 4,800 100,000 4,800
North Carolind® 20,000 4,000 37,000 8,000
North Dakota 80,000 7,400 80,000 7,400
OhioP® 10,000 4,400 40,400 12,100
Oklahoma unlimited 6,000 unlimited 15,000
Oregon® 33,000 22,800 36,900 23,700
Pennsylvani& © 36,900 12,000 40,400 11,300
Rhode Island 200,000 22,000 300,000 38,000
South Carolin&' © 36,900 12,000 100,000 12,000
South Dakota unlimited 10,000 unlimited 10,000
TennesseB 7,500 8,000 7,500 8,000
Texas unlimited 60,000 unlimited 60,000
UtahP® 40,000 5,000 40,000 5,000
Vermont® 150,000 14,800 150,000 14,800
Virginia ® 10,000 10,000 10,000 10,000
Washington 40,000 11,000 125,000 11,000
West VirginiaD 50,000 8,400 50,000 8,400
Wisconsin 40,000 14,400 40,000 14,400
Wyoming® 20,000 4,800 20,000 4,800

27



Table 2 — Variable definitions and summary statistis
The table defines all variables and displays sumratatistics — means and standard deviations (STh dataset is the 2004 Kauffman
Firm Survey (KFS). The number of observations®14. All statistics take into account the 20043kdample weights.

Variable Description Mean S.d.
Financing sources(levels)
Financial institutions Total financing from finaatinstitutions ($000) 61.43 535.55
Firm owners Total financing from the firm's owng$000) 58.09 1110.22
Other informal sources Total financing from famiiiyends, and employees ($000) 36.98 1565.57
Other formal sources Total financing from extermain-financial sources ($000) 53.49 1238.35
Financing sources(shares)
Financial institutions Share of total financingrfrdinancial institutions (in %) 29.48 35.94
Firm owners Share of total financing from the fisn@wners (in %) 59.63 38.99
Other informal sources Share of total financingrf@amily, friends, and employees (in %) 7.79 20.64
Other formal sources Share of total financing fixternal, non-financial sources (in %) 3.11 13.89
Sate variables
High exemptions = 1 if state exemptiors160,000; = 0, otherwise 0.27 0.44
House prices Average house prices ($000) 243.35 119.62
Unemployment rate Rate of unemployment (in %) 5.32 0.85
GDP Per capita GDP ($000) 36.24 6.09
% Small banks Fraction of banks in state with tasize below $100 million 0.38 0.16
Entry rate % change in the number of establishndumsto births (lagged) 11.66 1.47
Firm characteristics
Revenues Total revenues ($000) 148.97 2169.62
Credit risk Credit score rank: ranges from 1 (mumimrisk) to 5 (maximum risk) 3.33 0.68
Credit risk missing =1 if credit score is missirgQ, otherwise 0.25 0.43
Proprietorship =1 if firm has unlimited liabilifprm; = 0, otherwise 0.40 0.49
Employees Number of employees 1.87 5.84
Owner characteristics
Hours worked Number of hours worked weekly by thaer 42.28 24.08
Age Age of the owner (in years) 44.75 10.77

Previous experience
High school degree
College degree
Graduate degree
Female

Minority

=1 if owner started otherrtassies in the same industry; = 0, otherwise 0.19 39 0.
=1 if highest level of eduaai®a high school degree; = 0, otherwise 0.35 0.48
= 1 if highest level of educatioa t®llege degree; = 0, otherwise 0.44 0.50
=1 if highest level of educatiom graduate degree; = 0, otherwise 0.18 0.38
=1 if owner is female; = 0, otherwise 0.30 0.46
= 1 if owner is non-white; = 0, otherwise 0.17 0.38
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Table 3 — Univariate tests: Low versus high exempin states
High exemptions refer to exemptions above $160,@8 7% percentile in 2004) and low exemptions refer teregtions below this
threshold. All variables are defined in TableThe dataset is the 2004 Kauffman Firm Survey (KFS&J).statistics take into account the
2004 KFS sample weights. The symbols *** ** ghihdicate statistical significance at the 1%, 58d 10% levels, respectively.

Low exemptions High exemptions High - Low

Mean S.d. Mean S.d. Difference t-stat
Financing sources (levels)
Financial institutions ($000) 55.49 528.31 77.38 489 21.89 1.12
Firm owners ($000) 62.95 1297.46 45.03 152.31 2A7.9 -1.00
Other informal sources ($000) 65.84 1444.06 20.37 27.98 -45.47 -1.62
Other formal sources ($000) 46.06 1833.77 12.61 8458. -33.45 -0.89
Financing sources (shares)
Financial institutions (%) 30.14 36.11 27.74 35.45 -2.40* -1.72
Firm owners (%) 59.17 39.03 60.81 38.88 1.64 1.07
Other informal sources (%) 3.06 13.85 3.23 14.00 170. 0.31
Other formal sources (%) 7.62 20.38 8.21 21.31 059 0.70
Sate variables
House prices 259.15 128.66 200.96 76.29 -58.19*** 16.43
Unemployment rate 5.45 0.84 4.97 0.75 -0.47%** aw.
GDP 36.92 6.44 34.42 4.55 -2.50%* -13.00
% Small banks 0.34 0.13 0.48 0.18 0.45%= 22.92
Entry rate (%) 11.32 1.47 12.60 1.97 1.28*** 18.88
Firm characteristics
Revenues 151.14 2461.48 143.13 1040.52 -8.01 -0.19
Credit risk 3.32 0.67 3.36 0.71 0.04 1.50
Credit risk missing 0.26 0.44 0.22 0.41 -0.04** 2.4
Proprietorship 0.40 0.49 0.38 0.48 -0.03 -1.59
Employees 1.87 5.87 1.86 5.77 -0.01 -0.06
Owner characteristics
Hours worked 41.81 23.95 43.52 24.36 1.70* 1.90
Age 44.60 10.73 45.15 10.85 0.55 1.37
Previous experience 0.17 0.38 0.22 0.41 0.05%** 83.0
High school degree 0.35 0.48 0.36 0.48 0.00 0.18
College degree 0.44 0.50 0.47 0.50 0.03* 1.85
Graduate degree 0.19 0.39 0.15 0.36 -0.03*** -2.60
Female 0.31 0.46 0.29 0.45 -0.02 -1.06
Minority 0.19 0.39 0.14 0.35 -0.04** -3.28
Number of observations 3,614 1,300
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Table 4 —Debtor protection and start-up financing surces

The table lists the coefficients from SUR regressiof total financing obtained from: Financial imediaries (Banks), firm owners

(Owners), and other informal sources (Informaf). Panel A the dependent variables are expressledéts (log of one plus the financing
amount in $000s). In Panel B the dependent vasatte expressed as percentages of total finanbtagned. The omitted category is the
share of total financing obtained from other exaérmon-financial sources. The model also inclu@Esgimates not shown) industry
dummies. All variables are defined in Table 2.e Hataset is the 2004 Kauffman Firm Survey (KFB)e number of observations is 4,914
in Panel A and 4,380 in Panel B. All statisticketanto account the 2004 KFS sample weights. Robssatistics are provided in

parentheses. The symbols ***, ** and * indicatatsstical significance at the 1%, 5%, and 10% leuwespectively.

Variable (A) Levels (B) Ratios
Banks Owners Informal Banks Owners Informal
Sate variables
High exemptions -0.11* 0.11* 0.12%** -4, 55%* 2.68 1.62*
(-1.68) (1.82) (2.74) (-3.28) (1.80) (2.05)
House prices 0.000037 0.00093***  0.00035* -0.014* 0.0019 0.0073*
(0.13) (3.66) (1.82) (-2.37) (0.30) (2.14)
Unemployment rate 0.023 0.027 0.038* 0.076 -0.81 520
(0.71) (0.94) (1.73) (0.11) (-1.11) (1.34)
GDP -0.011** -0.0036 0.0021 -0.19* 0.21* -0.030
(-2.23) (-0.83) (0.62) (-1.88) (1.96) (-0.52)
% Small banks 0.39* 0.033 -0.16 4.55 -4.64 -0.77
(1.90) (0.18) (-1.20) (1.09) (-1.03) (-0.32)
Firm characteristics
Revenues (log of 1 +) 0.14*** 0.086*** 0.026*** 128+ -1.84%* 0.058
(11.2) (7.83) (3.03) (5.46) (-6.57) (0.39)
Credit risk -0.20%* -0.14%+* -0.087*** -0.42 2.20* -1.13*
(-4.98) (-3.78) (-3.16) (-0.50) (2.41) (-2.33)
Credit risk missing -0.15** -0.16*** -0.047 1.29 15 -0.37
(-2.36) (-2.97) (-1.120) (0.97) (0.12) (-0.49)
Proprietorship -0.47%* -0.69%** -0.15%* 0.093 B2 0.27
(-8.39) (-14.2) (-3.93) (0.080) (2.09) (0.41)
Owner characteristics
Hours worked 0.0094**  0.013*** 0.0078*** 0.046* -0.13%+* 0.092%**
(8.17) (13.2) (10.2) (1.94) (-5.24) (6.77)
Age (log of) 0.35%* 0.66*** -0.31%* -0.28 6.65** -8.93%+*
(3.25) (7.06) (-4.30) (-0.13) (2.78) (-7.03)
Previous experience 0.031 0.048 -0.066 0.70 -1.50 -1.00
(0.45) (0.81) (-1.45) (0.50) (-1.00) (-1.25)
High school degree -0.12 0.13 -0.18 -7.45% 13%6*  -7.82%*
(-0.70) (0.88) (-1.55) (-2.12) (3.58) (-3.88)
College degree -0.097 0.24 -0.21* -7.33* 15.9%* 9.2 %
(-0.57) (1.64) (-1.89) (-2.09) (4.20) (-4.59)
Graduate degree 0.096 0.31* -0.055 -5.25 11.8%* -8.35%*
(0.54) (2.99) (-0.46) (-1.42) (2.97) (-3.96)
Female 0.0064 -0.051 0.032 1.22 -0.75 0.37
(0.112) (-1.02) (0.83) (1.02) (-0.58) (0.55)
Minority -0.17* -0.038 0.094** -6.35%* 3.57* 289***
(-2.36) (-0.61) (1.99) (-4.33) (2.26) (3.45)
Constant 0.86 -0.83* 1.43%** 51.3%** 10.0 45 grx*
(1.56) (-1.74) (3.90) (4.52) (0.82) (7.07)
Number of observatiol 4,914 4,914 4,914 4,380 4,380 4,380
R-squared 0.118 0.161 0.059 0.035 0.051 0.044
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Table 5 —Loan-level analysis: Demand versus supply

The table lists the coefficients from logit regieas of Applied (whether or not the firm applied for bank loari$geded loan (whether or
not the firm applied for a bank loan or reporteat fhdid not apply for fear of being turned dowapdDenied (whether or not the applicant
was always denied credit). The model also inclydssmates not shown) industry dummies. The bétareported are defined in Table 2.
The dataset comprises the 2007 and 2008 Kauffmen Survey (KFS). All statistics take into accotn¢ 2007 KFS sample weights.
Robust t-statistics (clustered at the state lemel)provided in parentheses. The symbols *** g@fid * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.

Demand Supply
Variable Applied Needed loan Denied
0] (I (D) (v) () ()
Sate variables
High exemptions -0.17 -0.32 0.11* -0.022 1.05*=*  80.
(-0.97) (-1.45) (1.67) (-0.27) (2.59) (1.63)
High exemptions x Proprietorship 0.58* 0.36** 79.
(1.90) (2.42) (0.86)
House prices 0.0017**  0.0019*** 0.00095**  0.0011**  0.0030 0.0033
(3.23) (3.53) (2.12) (2.23) (1.56) (1.62)
Unemployment rate 0.018 0.023 0.039 0.042 -0.044 .040
(0.46) (0.59) (1.13) (1.20) (-0.32) (-0.31)
GDP -0.0038 -0.0048 0.00089 0.00021 0.039 0.039
(-0.48) (-0.62) (0.20) (0.047) (0.97) (0.95)
% Small banks 0.73* 0.73* 0.016 0.0072 -0.71 -0.54
(1.76) (1.78) (0.051) (0.022) (-0.64) (-0.49)
Firm characteristics
Revenues (log of 1 +) 0.21 % 0.21%+* 0.074%*=* 0.073* 0.081 0.082
(7.38) (7.31) (3.14) (3.02) (0.68) (0.73)
Credit risk -0.18%* -0.18%** 0.13* 0.13* 0.24 0.3
(-2.85) (-2.84) (2.50) (2.48) (1.26) (1.32)
Credit risk missing 0.16 0.15 0.31%** 0.30** 0.34 .26
(0.88) (0.83) (2.75) (2.72) (0.86) (0.68)
Proprietorship -0.72%* -0.88** -0.32%* -0.42%* -0.053 -0.32
(-5.11) (-5.92) (-3.54) (-3.76) (-0.12) (-0.46)
Owner characteristics
Hours worked 0.0069***  0.0070*** 0.013**=* 0.013*** 0.011* 0.011*
(2.89) (2.96) (7.35) (7.40) (1.76) (1.82)
Age (log of) -0.49* -0.51* -0.57%x* -0.58%** 0.069 0.092
(-1.92) (-1.99) (-2.88) (-2.97) (0.12) (0.17)
Previous experience 0.31%** 0.32%** 0.23 0.23 -0.46 -0.45
(2.71) (2.75) (1.56) (1.57) (-0.89) (-0.84)
High school degree 1.10 1.06 -0.15 -0.17 -1.91%* 791
(1.54) (1.51) (-0.43) (-0.50) (-2.29) (-2.12)
College degree 1.06 1.01 -0.30 -0.32 -1.63** -1.52*%
(1.49) (2.47) (-0.85) (-0.92) (-2.12) (-1.97)
Graduate degree 1.08 1.02 -0.39 -0.41 -1.04 -0.92
(1.45) (1.42) (-0.99) (-1.06) (-1.27) (-1.12)
Female 0.036 0.048 0.19** 0.20** 0.87* 0.85**
(0.26) (0.36) (1.96) (2.06) (2.34) (2.32)
Minority -0.37* -0.38* 0.27%* 0.26*** 0.68 0.69
(-1.84) (-1.90) (2.73) (2.69) (1.58) (1.57)
Constant -2.11% -1.96* -0.38 -0.27 -22.0 -22.2
(-1.98) (-1.88) (-0.40) (-0.29) (N/A) (N/A)
Number of observatiol 5,018 5,018 5,018 5,018 640 640
Pseudo R-squared 0.087 0.089 0.052 0.053 0.17 0.17
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Table 6 —Debtor protection and bank financing: Pankanalysis

The dependent variable is the yearly inflow of béinkncing (measured as the log of one plus
the amount in $000s). The dataset comprises tB4, ZD05, 2006, 2007, and 2008 Kauffman
Firm Survey (KFS). All statistics take into accouhe KFS longitudinal sample weights.
Robust t-statistics are provided in parenthesdse Symbols ***, ** and * indicate statistical
significance at the 1%, 5%, and 10% levels, resyagt

Variable () ({0))
Sate variables
Exemptions ($000) -0.00079 -0.0020**
(-1.18) (-2.32)
Exemptions x Proprietorship ($000) 0.0037***
(3.31)
House prices 0.00081 0.00061
(1.33) (1.00)
Unemployment rate 0.045 0.043
(1.43) (1.39)
GDP 0.040* 0.037*
(1.95) (1.78)
Firm characteristics
Revenues (log of 1 +) 0.12%** 0.12%**
(10.6) (10.5)
Credit risk -0.055** -0.055**
(-2.37) (-2.40)
Credit risk missing -0.061 -0.064
(-1.47) (-1.53)
Constant -0.28 -4.25
(-0.32) (-0.99)
Number of firms 3,419 3,419
Observations 17,095 17,095
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
R-squared 0.253 0.254
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Table 7 — Debtor protection and start-up size

Column | lists the coefficients from a logit regsim of the probability that the start-up hires éypes
and Column Il lists the coefficients of a regreasiath the log of one plus the number of employaes
start as the dependent variable. The model aldadas (estimates not shown) industry dummies. All
variables are defined in Table 2. The datasdtd2004 Kauffman Firm Survey (KFS). The number of
observations is 4,810. All statistics take intoamt the 2004 KFS sample weights. Robust t-itdis
(clustered at the state level) are provided inmthaeses. The symbols ***, ** and * indicate ssditial
significance at the 1%, 5%, and 10% levels, respegt

Variable

(1) Prob(hire)

(II) Nr. Employees

Sate variables
High exemptions

House prices
Unemployment rate
GDP

% Small banks
Entry rate

Owner characteristics
Hours worked

Age (log of)
Previous experience
High school degree
College degree
Graduate degree
Female

Minority

Constant

Pseudo R-squared

-0.26%**
(-3.22)

-0.00071**

(-2.41)
-0.012
(-0.30)
-0.0036
(-0.74)
0.26
(1.16)
0.036*
(1.71)

0.019%+
(12.5)
0.14
(0.86)
0.16%*
(1.99)
-0.014
(-0.057)
0.16
(0.67)
0.43*
(1.69)
-0.25**
(-2.34)
0.017
(0.17)
-1.81%
(-2.01)

0.048

-0.080*
(-2.47)
-0.00031++
(-2.80)
-0.012
(-0.95)
-0.0017
(-0.93)
0.032
(0.32)
0.015*
(1.97)

0.0075*+
(12.3)
0.12%
(2.15)
0.18*+
(5.33)
-0.035
(-0.36)
0.060
(0.59)
0.12
(1.22)
-0.11%*
(-3.36)
0.015
(0.36)
-0.22
(-0.77)

0.082
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Table 8 —Debtor protection and firm survival

The table lists the coefficients from a Cox projuoral-hazard regression model. The dependenthlariaeasures the hazard
rate (the probability that the firm exits at timegiven that it survived untttl). The symbol refers to the yearly change in
the respective explanatory variable. The model misludes (estimates not shown) industry dummiBse dataset comprises
the 2004, 2005, 2006, 2007, and 2008 Kauffman Bumvey (KFS). The number of observations is 11,689 statistics take
into account the KFS longitudinal sample weighbust t-statistics (clustered at the state lemed)provided in parentheses.

The symbols ***, ** and * indicate statistical sidicance at the 1%, 5%, and 10% levels, respédgtive

Variable 0} (1 (i
Sate variables
Exemptions in 2004 (in $000) 0.00026** 0.00029** 0.00032***
(2.47) (2.50) (3.82)
A Exemptions (lagged) 0.0026*** 0.0026*** 0.0027**
(3.45) (2.58) (2.63)
House prices in 2004 0.00056* 0.00079** 0.00082**
(1.87) (2.47) (2.53)
A House prices (lagged) -0.0032* -0.0032* -0.0032*
(-1.89) (-1.82) (-1.81)
Unemployment rate (lagged) 0.030 0.011 0.015
(0.95) (0.34) (0.45)
GDP (lagged) 0.0023 -0.0010 -0.000063
(0.41) (-0.19) (-0.011)
% Small banks in 2004 0.031 0.084 0.12
(0.12) (0.31) (0.44)
Entry rate in 2004 0.00067 -0.0014 -0.0082
(0.026) (-0.052) (-0.30)
A Entry rate (lagged) 0.16* 0.18** 0.19**
(1.81) (2.03) (2.08)
Firm characteristics
Revenues (log of 1 +) (lagged) -0.089*** -0.075%*
(-6.58) (-5.50)
Credit risk (lagged) 0.23*** 0.22%**
(5.36) (4.92)
Credit risk missing (lagged) 0.0090 0.0073
(0.069) (0.054)
Proprietorship (2004) -0.12* -0.19%*
(-2.23) (-3.58)
Owner characteristics(2004)
Hours worked -0.0031**
(-2.11)
Age (log of) -0.15
(-1.07)
Previous experience -0.17*
(-1.66)
High school degree -0.45*
(-1.80)
College degree -0.63**
(-2.37)
Graduate degree -0.74%*
(-2.88)
Female 0.16**
(2.07)
Minority 0.076
(1.00)
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Appendix
The appendix briefly describes the econometric ouittogies used in this paper. We
refer to textbooks in micro-econometrics (e.g., €@amn and Trivedi 2005, and Wooldridge

2002), and the references therein for a more cdmpbeosition.

Seemingly unrelated regression (SUR)

We model the four sources of firm financing desediin Table 2 in a system of

eqguations:
Vi = g +xiBy + &y, (1)
Yai = @z + Xy + €2, (2)
Yai = @3 + X85 + €35, (3)
Yai = Qg + X;Bs + 4. 4)

The subscript refers to the unit of observation (firng)js an error term, anxlis the
vector of explanatory variables that we implicidgsumed to be common to all equations.
The left-hand side variables correspond to the fimancing sources considered (banks,
owners, other informal sources, and other formalre®s). We consider two alternative
specifications. In the first, we model the levetghe financing variables (Panel A of Table
4). In the second, we scale each financing sobyce¢he total financing amount. This
imposes the restriction that the four ratios onléfehand side add to one, and therefore we
have to omit one of the equations above. We choosamit the category “other formal
sources of financing”. The parameters in the @digquation say (4), can be calculated by

difference, i.e.f, =1— B, — B2 — B3
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Although the OLS estimator applied separately twhesguation is consistent, it is not
efficient, because it disregards the correlatiomoss different equations for the same

individual. The SUR model permits nonzero covarearbetween the error terms. In
particular, for equationg andl, with k # [: cov(eki, eli,) =0;;. We estimate the SUR

model via feasible GLS.

Dur ation model

We use duration analysis to study the processrof failure. This methodology is
preferred to binary choice models, because it ptp@ecommodates right censoring, i.e., the
fact that at the end of the sample some firms #leastive. We employ the following
discrete semi parametric proportional hazard model:

log h(t|xo, Ax) = ho(t) + p1Eq + B2AE;_1 + X001 + z,_16; (5)

The dependent variable is the logarithm of the tthzate, i.e., the log of the
probability that a firm exits at timegiven that it survived until-1. The termh,(t) is the
baseline hazard and it captures aggregate vargationfailure rates. The regression
coefficients(B;, B2, 61, 8,) measure the semi-elasticity of the hazard ratk mi$pect to the
respective variable. There are three groups ofa@spory variables.E is state exemption
variable (our variable of interest). We separage @ffect on firm survival of the exemption
level at the firm’s inception (measured at timeogdrom the effect of subsequent changes in
the exemptions (which we lag one period). We s®pathe remaining variables into two
groups:x refersto a vector of time-invariant control variablesg(e.owner characteristics)
that are set to their initial values; z refers éxtor control variables that vary over time (e.g.,
credit scores). We lag all dynamic variables oearyo avoid reverse causality problems.

We estimate the relationship between the hazasdaatl the explanatory variables

using the partial likelihood method proposed by CbX72).
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