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Abstract

This paper uses SSBF data to better understand how the oafnemsall firms use deci-
sions about legal organization, firm size, capital strugtand owner investment in the firm to
manage firm risk. The main findings are: Firms with unlimitiadbility are smaller, both when
measured by assets and number of employees, and tend te beviesged than those whose
owners limit their personal exposure to firm liabilities. teepreneurs tend to hold largely un-
diversified positions by investing heavily in their firmsgdathis does not dier appreciably by
legal organization. The percentage of firms with limitediliédy has remained virtually con-
stant through time, although within this group there is adrioward hybrid legal organizations
with beneficial tax treatment. We estimate return on asgetsfiad that entrepreneurship is
a very risky undertaking, with high upside gain. The podisjbof high future returns helps
explain the coexistence of a large percentage of firms witatie equity and low default
rates. The shape of the return distribution and limitedilitshalso interact — the option to
declare bankruptcy shields owners from personal loss itother tail of the distribution while
preserving the potential for significant firm returns in thpper tail.
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1 Introduction

Understanding small firms is an important task. These firrodyoce more than half of non-farm
private U.S. GDP, employ half of all private sector emplsegay 45 percent of total private
payroll, and generate many new job&Ve use the Survey of Small Business Finance (SSBF), a
survey administered by The Board of Governors of the Fedeaérve System and the U.S. Small
Business Administration, to identify facts about key vakis chosen by small firms. Conducted
in 1987, 1993, 1998 and 2003, each survey is a cross sectiamgdle of non-farm, non-financial,
non-real estate small businesses, representing aboutidmiitms? The surveys use the Small
Business Association classification for small firms as thaigie less than 500 full-time equivalent
employees but in practice these firms are quite small, whetleasured by assets or number of
employees. They contain information on the characteristics of firms prichary owners, includ-
ing owner age, gender, industry, type of business orgaaizaand financial information (owner
resources and firm income statements and balance sheetndismurce of financial services,
recent borrowing experience, trade credit and capitattigas such as equity).

Our dfort to derive a broader set of facts to better understandl $inmas complements recent
studies using other U.S. data sets such as the Panel StudytrepEeneurial Dynamics and the
Survey of Consumer Finances, and related data sets in theadddtaly* Such empirical analyses
are important for developing theory, calibrating quatittamacro models, and identifying areas
in which additional data collection would be valuable. Wenpare our results to the Survey of
Consumer Finances (SCF) whenever possible. The SCF psowviftemation on a representative
sample of U.S. households, while the SSBF collects infaonabn a representative sample of
small U.S. firms. Because these surveys samplsitent populations, some interestingeiences
in results occur — in percentages of legal types, net equitiyraturn distributions.

We sort the data, whenever possible, by firm legal orgamadtie., sole proprietorship, part-
nership, S or C-corporation and two recent legal hybridsg al¢o construct the distribution of
return on assets for small firms, and find that the returns framing a small business can be sub-
stantial, but involve significant risk. Nearly a third of fisnose money in a given year (negative

1See httpywww.sba.goyadvgstatgsbfag.pdf.

2All surveys are available at htjpyww.federalreserve.gov.

3For example, the median number of employees is 3 and mediainassets are about $67,000, for all firms in
2003 survey with sample weight adjustment.

4See Blanchflower (2008), Blanchflower and Shadforth (200Znpbell and Nardi (2008), DeNardi, Doctor, and
Krane (2007), and Magri (2008).

5Both surveys contain useful demographic information, amih@ortant diference is their focus on households
and firms, respectively. The SCF is especially useful foryeairag household savings behavior and the SSBF is
especially useful for analyzing firm financial structure.
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real returns) and negative equity (firm liabilities that @ad firm assets) varies from 12% to 26%
over the samples. Yet owners invest substantial persotaorth in their firms, with recent cap-
ital structure drift toward equity among firms without limdt liability. The fact that most owners
work at their firms adds to the risk of small business own@$hiVe conjecture that limited lia-
bility, the shape of the return distribution and the abibfyowners to choose firm scale and capital
structure interact to allow firms to manage this risk. Thditghbof firms with limited liability to
declare bankruptcy shields them from the downside riskeénakver tail of the return distribution
while preserving the potential for significant upside gaithie upper tail.

Our conjecture regarding the importance of a firm’s exitapis consistent with three recent
papers. In a companion paper to this study, Herranz, Krasbyi#lamil (2008) show that firms of
less risk averse owners with a bankruptcy option tend tofige land have high future value. This
high future value credibly limits their incentive to defatilin Abbring and Campbell (2005), the
authors formulate and estimate a model of firm dynamics awmbtfiat a large component of firm
value is due to the option to exit. A similar mechanism is ayph Hopenhayn and Vereshchagina
(2006)’s model of occupational choice. Collectively thpspers show that a firm’s option to exit
is valuable, and this paper suggests that limited liabitiight make such an option even more
valuable ceteris paribus.

The paper proceeds as follows. In section 2 we discuss firal teganizational form, and it
association with firm size, capital structure, owner netttvanvested in the firm, negative equity,
and loan repayment rates. In section 3 we compute the distiibof return on assets for small
firms. The final section concludes.

2 Firm Organizational Form

The legal form a firm chooses has important implications feners’ personal liability, taxes and
firm governancé. In the U.S. these legal structures are of four main types pmprietorships,
partnerships, C-corporations or S-corporations. In taetisn we consider the essential charac-
teristics of each of these long-standing legal forms and ree@nt innovations, limited liability

8In SSBF data for incorporated firms, the percentage of pgroamers who work at their firms is 79% in 1993
and 89% in 1998. The percentages are even higher for otherdategories — all sole proprietors work at their firms.

’For recent recent quantitative analyses of bankruptcyfseexample, Athreya (2002), Chatterjee, Corbae, Naka-
jima, and Rios-Rull (2007), Herranz, Krasa, and Villamid(B) and Livshits, MacGee, and Tertilt (2007).

8The ability to choose firm size and financial structure, being constraints, and modest heterogeneity with
respect to risk aversion are also important.

9Governance structure is important for large firms, but is legportant for most small firms, except for S versus
C-corporations as explained below, because small firmsttebd identified with their owners and closely held.



companies and limited liability partnerships. We next doeuat changes in the numbers of firms
of each type over time in the Survey of Small Business Finamckthen compare the patterns to
those observed in the Survey of Consumer Finance, whergb@s$he goal is to better understand
the link between firm legal organization and small firm atttés. In order to accomplish this, we
derive distributions of firm size, capital structure, négaéquity and owner investment over time,
sorted by firm legal type. We also examine tlfieet of legal organization on loan repayment rates.

The main historical benefit of incorporation was to provigeers with a liability shield (cf.,
Hovenkamp (1991)). An incorporated firm is a separate leg@yefrom its owners, recognized
under the law as a distinct legal “person” that can make eotdr is liable for firm obligations,
and pays taxes on firm earnings. Creditors can seize only figets; owners are not personally
liable for business debts or other judgments. In contsde proprietorsand partnersare per-
sonally liable for firm obligations, unless they specifigdiinit liability. Partnerships are simply
proprietorships with more than one owner. With regard tatteatment, all profit from a business
is directly “passed through” to owners in sole proprietgrsiand partnerships and thus taxed only
once as personal income. Income from firms organize@-asrporationsis subject to double
taxation; profit is taxed and owners are taxed again at treopat level when the firm makes dis-
tributions or pays dividends. This double taxation probmes not occur if the firm organizes
under subchapter S of the U.S. Internal Revenue Code, b8t@rporationcan have only 100
shareholders who generally must be individuals.

Two recent legal innovationéimited liability companies (LLCandlimited liability partner-
ships (LLP) have led to five additional variations on these four main fiypes. LLC and LLP
firms have the liability shield characteristics of a corpiama (owner liability limited to capital
contributions) and the beneficial tax characteristics afbgpetorship or partnership (the option to
“pass-through” income directly to owners to avoid doublataon). LLCs, generally considered to
be the most flexible legal form, are growing in popularityg(¢able 1 below§° In contrast, there
are relatively few LLPs and they are mostly concentratedrayjriawyers, physicians, architects
and other professionals, with some states limiting LLP$i&sé group$t U.S. firms are chartered
by states, and state laws vary somewhat with regard toiliabihd taxation. For example, a few
states charge LLCs a tax for the benefit of limited liabilidyi this tax is lower than the corporate
tax!? Similarly, the amount of liability protection is determuh®y an exemption parameter that

10 | Cs can choose to be taxed as a sole proprietor, partneiStiprporation or C-corporation. Corporations are
the least flexible, but are a better known legal entity and thore useful for raising large amounts of capital.

1This legal form was initiated after the S&L crisis to shietor liability the lawyers and accountants that had
advised failed banks with few recoverable assets.

12In 1977, Wyoming was the first U.S. state to enact a modern IByCL993, 36 states allowed this legal entity. By



varies by U.S. state (see Athreya (2006) or Herranz, KramhVadlamil (2008)).

Table 1 summarizes the number and percentage of firm typég i8urvey of Small Business
Finance (SSBF). The 1993 SSBF reports the four basic orgamial forms (sole proprietorships,
partnerships, and C and S-corporations) and the 1998 arRI200Qeys add the more recent LLC
and LLP hybrids, leading to nine legal types. The surveys@pmate a population of about
5,000,000 U.S. small firms, with about 4,000 total firms in@ved in each survey All surveys
are stratified random samples from Dun and Bradstréetiss Market Identifier Filewhich con-

tains company data, executive names, corporate links, DbiNBbers, organization status, and
marketing information for about 17 million U.S. businessesluding public, private, and govern-
ment organizations. The SSBF includes only for profit, nomegnment, non-farm, non-financial,
non-subsidiary firms, with less than 500 employees. Eaclpkainidivided into four employment
size groups: 1-19 and unknown, 20-49, 50-99 and 100-499.eSpoups are over sampled (e.g.,
employee groups of size 20 and above), and the surveys nomtaghts to ensure that sample
statistics represent the population. For example, in 20@8wple of almost 38,000 businesses was
selected from the Dun and Bradstreet market identifier filéh the sample stratified according to
employment size, census division, and uybaral status, and the Standard Industrial Classification
code (SIC)}#

Table 1: SSBF population number and % of firms of each lega& ¢ywith sample weights)

Unltd Liability Ltd Liability Ltd Liability
income pass through Income Pass Through Double Tax
Sole Prop| Partner || Sole Prop| Partner | Corp | Partner | Corp S-corp C-corp
LLC LLC LLC LLP LLP
1993 || 2,158,193| 399,956 NA NA NA NA NA | 1,015,476| 1,420,531
1998 || 2,604,524| 307,039 6,828 7,519 386 | 53,274 | 39,685| 1,262,966/ 1,009,023
2003 || 2,675,662| 343,478 | 129,216 | 144,927| 71,500| 59,553 | 16,050| 1,951,951 901,264
1993| 43.21% | 8.01% NA NA NA NA NA 20.33% 28.44%
1998| 49.22% | 5.80% 0.13% 0.14% | 0.01% | 1.01% | 0.75% | 23.87% 19.07%
2003 | 45.51% | 5.46% 2.05% 2.30% | 1.14% | 0.95% | 0.26% | 31.01% 14.32%

Table 1 focuses on the two main characteristics that detersinall firm type. The first is

1997 all 50 states permitted LLCs, and the IRS relaxed theiregents to obtain favorable tax treatment.

13The 1993 survey has 4637 firms, the 1998 survey has 3561 fird2@03 survey has 4240 firms.

4Hazelwood, Mach, and Wolken (2007), p. 2 note that the SIC wgsl to sort the frame before systematic
selection within each stratum, providing implicit stratétion by SIC to help improve the representativeness of the
sample with respect to industry.




owner liability for firm debt, indicated by unlimited lialty or limited liability. The second is how
firm profit is taxed, indicated by income pass through (notiaraat the firm levels) or double
taxation (taxation of profit at the firm and personal level)n the first main column, sole propri-
etors and partners have no liability protection (i.e., po#dly are subject to unlimited liability) but
enjoy income pass-through — profits taxed only at the petdewal. The center column contains
firms that have limited liability and income pass-throughhe five hybrids and S-corporations.
Finally, the last column contains C-corporations, whickehbmited liability but income is sub-
ject to double taxation because there is no income pasaghroThe top data panel in the table
reports weighted population numbers for each firm type aadtitom panel reports the numbers
as percentages of total firms.

Two patterns are evident in the SSBF data in table 1.

e Owners without liability protection (sole proprietors goartners) account for roughly half
the sample in all three years: 51% in 1993, 55% in 1998, andif12003.

e Among firms with limited liability, the data show a pronourdcghift toward tax advantaged
pass-through. From 1993 to 2003, C-corporations fell byuahd percentage points and S-
corporations increased by nearly 11 percentage pointsslal€d grew, although the number
is still small.

DeNardi, Doctor, and Krane (2007) consider firm legal stiteetamong entrepreneurs in the
Survey of Consumer Finances (SCF). It is instructive to camaphe results in the two data sets.
The top part of table 2 reproduces their table 5 on legal &tracwith the raw number of firms
n added, and the bottom part provides the comparable dathdd8$BF. The SCF contains data
on the four main firm legal types, thus the bottom part of t&bteports the related data from the
SSBF, in order to compare the results.

Two patterns in the SCF and SSBF data are evident in table 2.

e The percentage of entrepreneurs with unlimited liabilgymuch higher in the SCF than
in the SSBF (sole proprietorships plus partnerships). Asdpreviously, roughly half of
the firms in the SSBF have unlimited liability in each survéy.contrast, in the SCF the
corresponding percentages are uniformly higher, varyiogn59% to 74%.

e In the SCF the percentage of firms with unlimited liabilitydeclining over time, while
in the SSBF surveys there is no trend across the two liakglibups. There is, however,

15The fourth possible case, unlimited liability and doubbeatzon, does not exist in practice.
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Table 2: SCF and SSBF % of firms of each legal type

SCF Unlimited Liability Limited Liability
Sole Prop| Partner | S-corp| C-corp and other

1989 f = 566 54.6% | 22.4% | 10.1% 12.9%
1992 f = 837) 58.8% | 15.2% | 11.3% 14.7%
1995 g = 838 56.5% | 17.7% || 14.6% 11.2%
1998 f = 856) 53.9% | 15.5% || 15.8% 15.8%
2001 =879 51.4% | 11.6% || 19.7% 17.4%
2004 f = 93)]) 47.3% | 12.1% | 18.2% 22.4%
SSBF Unlimited Liability Limited Liability

Sole Prop| Partner | S-corp | C-corp | LLC & LLP
1993 6= 4637 | 43.21% | 8.01% | 20.33%| 28.44% NA
1998 = 3561 | 49.22% | 5.80% | 23.67%| 19.07%| 2.04%
2003 h=4240 | 45.51% | 5.46% || 31.01%| 14.32%| 6.70%

movement across tax categories within the groups with didhiiability in the more detailed
data provided by the SSBF summarized in table 1. In the S€Rgribwth in the “C-corp and
other” category likely reflects growth in LLCs rather tharc@porations.

We believe that the SCF and SSBF data sets haVereint percentages of firm types because
they sample dferent populations. The SSBF excludes farms, financial ascestate businesses,
contractors and has implicit SIC stratification. In contras pooled 1989 and 1992 SCF data,
DeNardi, Doctor, and Krane (2007) table 4 reports that 13d%he sample consists of farm,
agricultural service and landscaping businesses and 60rfgists of real estate and insurance.
Thus, there is at least a 20%ldirence in the samples solely due to this selection criteridre
SSBF also excludes contractors but includes construattbite these groups are reported jointly
in the SCF and account for 15.2% of the sample. The largesipgrothe SCF is professional
practices (law, medicine, etc.) at 16.2%. This group is astrhalf as big in the SSBF — virtually
all partnerships are professional practices but they rangize in table 1 from only 6% to 8%.

In addition, because the SSBF samples firms and the SCF sahtuleeholds, they treat firms
with multiple owners dierently — roughly one third of the SSBF sam@idn order to better un-
derstand this, consider a firm with two owners. The SSBF iflestsuch a business as a single
firm, while the SCF identifies each owner as an entrepreneuthérmore, DeNardi, Doctor, and
Krane (2007), p. 19, note that a self-employed business omriee SCF is a household in which

16The fraction of firms in the SSBF with multiple owners is 3994893, 31% in 1998, and 39% in 2003.
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“the head declares being self-employed as a primary jobjrayva business (or a share of one),
and having an active management role in the firm.” Requiregpondents to be self-employed
excludes full-time wage earners who run a business as a ratibgctive management likely ex-
cludes high wealth individuals who acquire a business assiyminvestment. The definition also
requires entrepreneurs to have an investment stake in thevinich likely excludes people who
are self-employed only because their outside wage opptigsiare poor. The owner-management
requirement further skews the sample toward small firmsofrirast, the SSBF selects firms using
Dun’s Market Identifier Filefocusing on 5 million of the 17 million firms identified.

Because the data setsftdr with regard to their focus on consumers versus firms, wélchey
is more appropriate depends on the underlying economidiquée be addressed. For example, in
models involving wealth accumulation, the focus on houkihio the SCF seems most appropriate
(e.g., Cagetti and DeNardi (2006) or Quadrini (2000)). Irdels that focus on firms, the SSBF is
likely to be most appropriate (e.g., Herranz, Krasa, ani@wiil (2008) examine how entrepreneurs
use firm decisions to manage risk). See Quadrini (2008) fexasllent survey of macroeconomic
models and entrepreneurship.

2.1 Firm Size, Capital Structure, Negative Equity & Owner Investment

We now use the SSBF to show how the liability aspect of firmllegganization &ects empirical
distributions of key variables chosen by firms — size (meaby assets and employees), capital
structure, owner net-worth invested in the firm, negativeitygand loan repayment rates. We
focus on distributions because they better reflect the bgeésreity in behavior by small firms than
summary statistics such as the mean and variance. In soras tlas data show shifts in the
distributions over time and in other cases the distribigtiare stable across time.

2.1.1 Firm Size

We begin with two standard measures of firm size, assets anbbenof employees. In the SSBF,
firms with limited liability are about four times larger thdinms without limited liability, when
measured by median assétsrigure 1 shows that the distribution of firm assets varieh Veital
organization. The distributionsfter markedly by liability status, but are similar across sk®p
within the two liability groups. In order to better understisthe diferences evident in figure 1,

7In 1993, median firm assets were $143,00 for all firms withiligiprotection and $35,133 for all firms subject
to unlimited liability, while firm assets dropped to $1080¢hd $24,518 in 1998 and $108,817 and $26,245 in 2003,
respectively. All assets are reported in 1993 dollars.
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Figure 1: Distribution of Assets: Limited Liability & Unlifted Liability

tables 3 and 4 consider firm size in more detail. In table giypdalf of all firms with unlimited
liability are very small, having less than $25,000 in ass@&sth types of firms are represented
roughly equally in the range $25,000 to $100,000. As one treghect, the percentage of firms
with unlimited liability declines dramatically as assetswy — significantly more owners of large
firms have liability protectior® Clearly, there is more at stake for such firms and their owners

Table 3: Size measured by Firm Assets, thousand USD

[Assets [ <25 [ 25-50 50-100] 100-250] 250-500] 500-1000] 1000-2500] >2500]
1993Unitd Liability | 41.4%]| 16.5%]| 14.6% | 14.3% | 7.2% | 2.9% 16% | 1.5%
1998Unitd Liability | 50.1% | 14.0%]| 13.7% | 12.5% | 5.3% | 2.3% 15% | 0.5%
2003Unitd Liability | 49.1%| 14.6%]| 145%| 10.7% | 5.3% | 3.0% 17% | 1.2%
1993Ltd Liability | 16.4%] 11.3%] 14.0% | 21.2% | 13.9% | 9.9% | 7.7% | 56%
1998Ltd Liability | 20.7%| 13.6%]| 13.6% | 18.2% | 12.0% | 9.9% | 6.4% | 56%
2003Ltd Liability | 22.1%| 12.7%]| 13.6% | 18.1% | 12.3% | 9.3% | 7.1% | 4.8%

Table 4 reports firm size measured by number of employeesraasldisimilar pattert®. Firms
with limited liability tend to have more employees. About8®f firms without limited liability
have less than 5 employees. Thus, whether measured by assetployees, firms fier system-
atically with regard to the liability aspect of legal orgaaiion. Big firms protect owners’ assets.

18Bigger firms also tend to have more owners; see Basaluzz&)}2Qvners would be jointly liable in the absence
of limited liability.

1%The definition of an employee changed slightly over the sasigh 1993 the SSBF recorded the number of full
time and part time employees, with part time employees @ulas half. The 1998 and 2003 surveys recorded the



Table 4. Size Measured by Number of Employees

Numbers of Employees| 0-1 2-4 5-9 | 10-19| 20-49 | 50-499
1993Unlimited Liability | 42.9%| 41.3%| 11.3%| 2.8% | 1.2% | 0.5%
1998Unlimited Liability | 33.2%| 47.9%| 13.9%| 3.3% | 1.1% | 0.7%
2003Unlimited Liability | 31.9%| 48.6%| 13.8%| 3.9% | 1.4% | 0.4%
1993Limited Liability 12.8%| 32.0%| 26.1%| 14.2%| 9.5% | 5.5%
1998Limited Liability 8.0% | 33.6%| 26.6%| 15.6%| 11.1%| 5.2%
2003Limited Liability 10.2%| 32.1%| 26.0%| 16.7%| 10.3%| 4.8%

Finally, we note a dference in legal structure among the “largest small firmsjtividepends
on whether firm size is measured by assets or number of engdéy/dable 3 measures size by
assets and indicates that among firms with $2.5 to $5 mili@skets, in 1993 1.5% had unlimited
liability and 5.6% had limited liability. Thus, the ratio éifms with unlimiteglimited liability is
27% in 1993, 9% in 1998 and 25% in 2003. It may seem surprisiagroughly 10-25% of these
relatively big firms do not seek liability protection. Thensa calculation, when done for firms
with 50 to 499 employees, gives markedlyfdrent ratios of 9% in 1993, 13% in 1998 and 8% in
2003 — smaller and more consistent percentages.

Two factors may account for theftBrent ratios between large firms measured by assets versus
size. First, the SSBF sample is stratified by the employmeniggs given in table 4, not assets.
Firms with unlimited liability are under sampled when meaasiLby assets because such firms tend
to have fewer employeés.This illustrates the importance of understanding stratifon choices.
Second, large firms (measured by assets) that lack lialpitiyection tend to operate in specific
sectors: real estate, auto dealerships, professionalgranips (lawyers, accountants, etc.) and
constructior?? Thus, this subgroup contains a higher percentage of capttisive firms with
few employees than the general population.

number of owners and non-owners working on a “typical day.”

20we thank Cristina De Nardi for pointing this out.

2!Among firms with assets of $2.5 to $5 million, in 1993 there evB867 firms with limited liability and only 71
firms with unlimited liability. The corresponding numbensli998 are 337 and 23. The numbers are imputed in 2003.

22For example, in the general population 16% of firms were gastrips in 1993, while in the $2.5 to $5 million
asset group 59% of firms were partnerships. In 1998 the qanekng numbers are 11% and 63%, and in 2003 they
are 11% and 82%. Note, however, the small numbers probledafge firms measured by assets without liability
protection in the previous footnote.
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Figure 2: Distributions of Equity & EquipAssets: Limited Liability & Unlimited Liability

2.1.2 Firm Capital Structure

Figure 2 compares the distributions of firm equity and cépttacture across surveys. Firm equity,
like assets, is similar across samples bffieds by firm type. Figure 1 shows that firms are smaller
when owner liability for firm debt is unlimited (measured kgsats or employees), and the left
panel of figure 2 shows that these owners also have less eqtitgir firms. Herranz, Krasa, and
Villamil (2008) construct a theoretical model with modegterences in owner risk aversion and
show that firms with and without liability protection can e@&. More risk averse owners run
smaller firms and remain personally liable for firm debt (esgle proprietors or partners) because
this legal status mitigates a problem — they are unable tam@bex-ante to refrain from excessive
default on firm debt ex post. Forgoing liability protectidioes these owners to put some personal
assets at risk, which improves their welfare because itiloledieakens their incentive to default.
In contrast, less risk averse owners run larger firms witthdiguture value, which limits their
incentive to default and obviates the need to forgo liabpitotection. These éierent incentives
may explain the pattern in the data.

The right panel of figure 2 shows firms’ debt-equity patterfdg.definition total assets equal
equity plus liabilities, thus equitgissets is a measure of firm capital structure. We again fiee-di
ent patterns by legal status. Consider first firms with lichitebility. The approximately uniform
cdfs in 1993, 1998 and 2003 indicate that all capital stmest@re equally likely for these firms.
This suggests substantial heterogeneity among firms watited liability, if individual firm capi-
tal structure is optimal (a uniform distribution for all fignis consistent with a determinate capital
structure for each firm). Furthermore, the distributiondfifons with limited liability are approxi-
mately stable across samples.
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The right panel of figure 2 indicates that firms with unlimitedbility are increasingly financed
by equity over the sample years. The capital structure tinfard equity is quite pronounced in
1998 and 2003. Interestingly, equity is mostly provided lners’ personal funds (over 90%)
in the SSBF, though the data do not tell us why these small fivitteout liability protection are
increasingly financed by equity. However, we note that tiseltes consistent with Blanchflower
and Shadforth (2007), who find that about half of the incréafeance for small firms in the U.K.
was due to the increase in the value of hougth@f course, this suggests that recent declines in
the housing market may have a significafieet on very small firms’ access to funds.

2.1.3 Owner Net-worth Invested in the Firm

Owner net worth, defined as personal net-worth plus netyqué primary residence, is available
only in the 1998 and 2003 SSBF surveys. We report data for éneept of net-worth invested
for firms with positive net-worth outside the firm and non-atge equity. Figure 3 shows the
empirical cdfs for the percent of net-worth an owner investle firm and table 5 reports summary
statistics. We find only a slight fierence by firm type for owner net-worth invested in the firm,
though there may be aftierence over time. The time pattern, which seems evideng ifigire,
cannot be confirmed due to data probléeths.

Cummulative Probability
1
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""" Unlimited Liability

0.4t /
0.3
0.2/

0.1

0 0.2 0.4 0.6 0.8 1
% Networth Invested in Firm

Figure 3: Distribution of Networth Invested for Firms witlinhited Liability & Unlimited Liability

Table 5 quantifies the slight filerence between firm types in means and medians in 1998 —
owners of firms with limited liability invest slightly moregpsonal net-worth in their firms. Most

23We discuss owner net worth in the SSBF, which includes homitygdn the next section.
24The 1998 SSBF has 1324 and 1260 observations for incorpoaat unincorporated firms, respectively, while
the 2003 SSBF has only 141 and 24 observations, respectively
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striking is that both types of firms show a surprising lack iwedsification: in 1998, 2% invested
more than 80% of their personal net-worth in the firm, 8% ite@snore than 60%, and about 20%
invested more than 40%. This is especially surprising gthxah most owners work at their firms,
thus if the firm goes bankrupt owners lose their job and fundested.

Table 5: Proportion of Personal Net-worth Invested in threnfin 1998

1998 median | mean| >20| >40| >60| >80
Limited Liability 14.88 | 22.20| 42 20 8 2

| Unlimited Liability [ 11.95 [20.67[38 [19 [8 [2 |

2.1.4 Negative Equity

Negative equity and negative firm returns are distinct cptecthat tend to be related in practice.
Negative equity occurs when the value of debt exceeds the\ailassets. This can happen if a
firm’s return is sificiently low or the value of its assets faHl. A useful feature of the SSBF is
that it contains data on firm assets and liabilities, andghbisnits us to compute the distribution
of return on assets for firms, which we do in section 3. Negatal returns occur (i.e., the firm
loses money) when a firm’s return realizatiors less than one plus the rate of inflation. We will
see that negative real returns are common among firms in tARE.$$1993, for example, the CPI
inflation rate was 3%, thus the probability of a realizatioretx < 1.03 is slightly higher than
30%?2° Suficiently negative returns can cause a firm to have negativieyequ

Table 6 shows that the percentage of firms with negative etphigh and varies with firm legal
type. Firms with limited liability have uniformly higher gative equity than those without liability
protection. The relatively high percentages of negativ@itggqnay seem surprising, particularly
for firms with limited liability, because declaring banktap would limit personal losses. Herranz,
Krasa, and Villamil (2008) show that the empirically obssiwnegative equity levels and low
default rates can be optimal in a dynamic model if a firm expdature returns that are high
enough to @set current losses. In this case, an owner will be willingldail‘the firm out” from a
current loss, with personal funds, in order to maintain thra’é option value in the future. Table 5

25When a firm is in a negative equity position, it uses non-tessrassets to cover business losses (e.g., personal
funds or unpaid bills absorbed by creditors).

26More precisely, the probability that the real return is bedw 0 and 1 is 25.86%, 12.56% and 21.50% in 1993,
1998 and 2003 respectively, and the probability of the refairn is between 0 and 1 plus the inflation rate is 32.41%,
20.50% and 20.74%.

12



shows that entrepreneurs inject significant amounts ofopatsnet-worth in their firms. As a
consequence, a current loss and negative equity does redszeiy lead to default.

Table 6: Percentage of firms with (strictly) negative equitthe SSBF

| [ 1993 | 1998 [ 2003

Limited Liability | 17.84| 26.31| 23.36
Unlimited Liability | 12.24| 18.56| 13.83

2.1.5 Loan Repayment Rates and Default

Small firms are risky, yet loan repayment rates are high. T3BFSsurveys do not collect infor-
mation on loan default, but they report the number of timesna ffias been delinquent on at least
one obligation for more than 60 days over the past three yEarsall firms in the sample in 1993,
1998 and 2003, the percentage of firms that have not beergdelih are 81%, 87% and 84%,
respectively. For all incorporated firms the figures are 78489 and 81% respectively. Thus, loan
repayment rates do not vary much with legal organizatiom@3SBF. Our finding of relatively
high repayment rates is consistent with other studies tleatsore default. In particular, Glennon
and Nigro (2005) find that the default rate on loans guaranbgeghe Small Business Administra-
tion (SBA) is 3.5%. Boissay and Gropp (2007) estimate thauwlefate on trade credit by small
French firms to be 4.49%, where their rate includes firms tleagwsolvent (filed for bankruptcy),
illiquid (could not pay on time or in full) or omitted repaymiewithout reason (Table 2.4).

3 Small Firm Returns

We now compute the distribution of return on assets for fimtee SSBF in 1993, 1998 and 2003.
Return on assets is the ratio of net income to total asseishwidicates the net benefit received
from investment after expenses. For example, a return @tsast10% indicates that every dollar
invested in total assets generates firm income net of expesfse0%. We focus on return on
investment in the small firm sector, treating each firm as dependent observation. We assume
that each firm has a common blueprint production technoloigly @onstant returns to scaf®.

2"Note that a non-deliquency rate of 80% is high because latmeats do not necessarily lead to default.

28 model may generate fierent firm size prediction with a constant returns to scat@nelogy if there is a
source of heterogeneity. Herranz, Krasa, and Villamil @Qssume preference heterogeneity (i.é¢tedences in the
codficient of risk aversion) and derive model predictions that@msistent with the SSBF data on firm size.
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Each observation is a random draw from the return distroutif this technology. We construct
the distribution for firms with limited liability because ghSSBF contains the data required to
construct returns for these firms — after tax profit, firm asseid interest payments (though we
must impute interest payments in 1998 and 268 3F)inally, we screen by a minimal asset size of
$50,000 because low asset levels would introduce a large @he calculation requires division
by assets).

The distribution of the returns on firm assets for 1993 isigitforward to compute from the
SSBF because this survey includes interest payments. tuntiely, the 1998 and 2003 surveys
did not collect information on firm interest payments. Wel\iist explain the 1993 procedure,
and then describe how we impute the interest rate in 1998 @@4d. 2A firm’s nominal after-tax
return on assets is given by:

o Profit after taxes Interest Paid+ 1
B Assets '

(1)

Interest paid is added to after tax profit because the ROA makstde payments to both debt and
equity holders® The nominal rate is adjusted by 3% for inflation (BLS CPI 1993)

Solely to put the SSBF data in perspective, we compare tlhenren assets for firms in the
1993 SSBF survey to that of a typical firm in the S&P 500. Retmrassets in the S&P 500 is
computed from Compustat’s Research Insight 7.6 databd®ec@mpanies in 1993 with complete
data) as follows:

= IBCOM+ XINT + DVP 1
B AT
IBCOM is income before extraordinary items, XINT is intdregpense, DVP is preferred stock

plus dividends, and AT is total assets.

Figure 4 compares the empirical return on asset densitytiumto a normal density with the
same mean and variance. The left panel shows SSBF data amghthganel shows S&P 500 data
for 1993. First note that small firms are noticeably morey;isis the standard deviation indicates,
with the higher risk somewhat compensated by a higher meath. dstributions are tighter around
the mean than a normal density because variance is genbesasedne firms that do exceptionally
well. This, in turn, generates high kurtosis. However, éssand gains are less extreme for S&P
500 firms, which is reflected in the lower standard deviatitable 7 provides summary statistics
about firms’ return on assets in the 1993 SSBF and S&P 500. fahdard deviation shows that
returns in the SSBF involve significantly greater risk thHa@ $&P 500. The kurtosis is also higher,

29S0le proprietorships and partnerships do not account éoettirepreneur’s wage from running the firm. Further-
more, personal assets and business assets are dftenlttio distinguish for sole proprietors.
30We use after tax returns as this is relevant for an entreprena@lecide how much net-equity to invest.
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Figure 4:pdf of firm return on assets in SSBF 1993 and S&P500 (Compustahormal pdfs

indicating the SSBF has thicker tails. A risk averse invegenerally prefers a distribution with
low kurtosis because the returns are not far from the meaweMer, when a firm has the option to
declare bankruptcy with liability protection, the bankitypeffectively provides insurance against
these low realizations. In this case, only the desirablagger tail is relevant.

Table 7: Real Firm Return Summary Statistics, 1993 SSBF &RIZH0

moment median mean standard dev. skewness kurtgsis
1993 SSBF 1.094 1.30 1.57 13.2 290
95% conf. [1.08 1.11] [1.22,1.38] [0.95213] [23,17.3] [29,488]
1993 S&P500 1.093 1.21 0.65 13.1 221
95% conf. [1.07,1.10] [1.16,1.28] [0.28,1.02] [3.1,14.6] [20,277]

We now describe how we construct the return on asset distiibdor the 1998 and 2003
surveys. Recall that the problem with these surveys is tmasfinterest payments are not available
and must be imputed. We use a multiple imputation procesasito the one in the 2003 SSBF,
with a randomized regression model. We first use data from#8& SSBF to find the best linear
fit, which is given by using total liabilities, total loan$e square of total loans and total assets as
the explanatory variables. Next we use thefioents of this regression to make a prediction for
the interest expense in 1998 and 2003. To account for thetantty of this prediction, we add a
random component based on the residuals obtained from g&régression. The residuals are not
normally distributed, so the random component is genetatesirandom draw from the empirical
distribution of the residuals. This error assignment pssée repeated five times, in order to obtain
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five different imputations?

Table 8: Real Firm Return Summary Statistics: 1993, 1998 @328SBF

moment median mean standard dev. skewness kurtosjis
1993 SSBF 1.094 1.30 1.58 13.2 290
95% conf. [1.08,1.11] [1.221.38] [0.952.13] [2.3,17.3] [29, 488]
1998 SSBF 1.166 1.47 2.65 -8.87 286
95% conf. [1.138 1.193] [129,1.61] [159370] [-16.039.07] [87.05584]
2003 SSBF 1.153 1.58 2.25 -2.34 451
95% conf. [1.1231.184] [146,1.71] [1.433.04] [-21921113] [56.04,1103]
loss > 20% > 40% > 60% > 80% > 100%
% of firms 1993 12% 7% 5% 4% 4%

% of firms 1998 6% 4% 3% 2% 2%

% of firms 2003 5% 2% 2% 1% 1%
gain > 50% > 100% > 200% > 300% > 1,000%
% of firms 1993 21% 10% 4% 2% 0.3%
% of firms 1998 26% 24% 7% 5% 0.5%
% of firms 2003 29% 16% 6% 3% 0.8%

Table 8 reports the real firm ROA summary statistics for 19998 and 2003. For example, in
1993 the median return is 9.4%, the average return is 30%thandistribution of firm returns (net
profit) exhibits substantial variation: The standard diéerais 158%; the distribution is skewed to
the right, which means that returns are not symmetric (thiet tiail is heavier than the left); and
the distribution has a long upper tail (high kurtos’%)These features of the distribution are also
evident in the real losses and gains reported in table 8. IBssindicates that 12% of small firms
lost more than 20% of the assets invested (debt plus equéfy)pst more than 40%, and 4% lost
more than 100%. However, rogainsshows that returns can also be substantial: 21% of small
firms had returns of more than 50%, 10% had returns of more1Bafo, and 4% had returns of
more than 200%. These statistics indicate that the empdistibution of returns for these small
firms differs substantially from the normal distribution.

Figure 5 compares the three distributions and shows thattiee similar shapes. Clearly, all
are non-normal. Returning to table 8 we see that the meanmaddns are higher in 1998 and

31The reported results are virtually unchanged for all fiveumagions of the 1998 and 2003 data.
32In table 8 the 95% confidence bands are computed for each nmasiag bootstrap sampling.



2003 than in 1993, the standard deviations are larger arklitesis is higher in 2003. The upper
and lower tails are clearly more favorable in the more redégsttibutions — losses are less likely
and big gains are uniformly more likely than in 1993. Howevke 1998 and 2003 distributions
are more risky, measured by the standard deviation, andistr&bdtions are slightly skewed to
the left. When there is more mass in the lower tail bankrugarticularly important because it
allows agents to limit their losses.

Value of Probability Density Function Cummulative Probability
25 , , , , , 1

0.9r
0.8
0.7}
1.5 0.6
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0.4}
0.3r
0.5¢ 0.2r

0.1

0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
Return on Assets Return on Assets

Figure 5: SSBF ROA pdfs and cdfs for 1993, 1998, and 2003

DeNardi, Doctor, and Krane (2007) compute two measureseofate of return from running
one’s own business for pooled SCF data, and then constreiciotiiesponding distributions. Be-
cause the SCF records net equity in a business but does ravatepssets and liabilities, our rate
of return calculations are not directly comparable. Theystauct their measures by computing
the distribution of business income cash flow (BCF) for seifployed businessé& Furthermore,
the SCF and SSBF samplégfdérent populations. Yet DeNardi, Doctor, and Krane (20079 fiilgh
median returns, significant risk and high kurtosis.

Finally, we compute a return on assets rather than a retuegity because, as we documented
in the previous section, many small firms have negative ggBit excluding these firms we would
lose between 18 to 26 percent of the roughly 2000 firms witltdidhliability, which would bias
the remaining sample. Furthermore, computing return omtyegan be misleading for firms near
distress. When firms have low but positive equity, a smalfipgives a high percentage return.

33BCF is business income plus wages and salaries of housebattsand spouses working for for the business as
a percent of total household income (i.e., pre-tax profésfoperation in a given SCF year —wage and salary income
and other distributions drawn from the business by the prereeur and spouse).
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Finally, many loans are collateralized; the book value afiqunderstates owner contribution (the
“correct” value of equity).

4 Concluding Remarks

The idea that owners of small firms bear significant risk isl wstablished. The contribution of
this paper is to use SSBF data to illuminate how owners strei¢heir firms to manage these risks.
Legal organization, size, capital structure, and owneestment in the firm are all tools that en-
trepreneurs can use to manage firm risk. For example, whes @irganize as legal entities which
limit personal liability for firm losses theyfkectively truncate the lower tail of the risky return
distribution when they declare bankruptcy. This insuraagect of bankruptcy has received much
attention recently. What is surprising is the significantnter of owners who choose to run small
firms without liability protection in the SSBF surveys. Wéito individual fact reported in the pa-
per is decisive, when viewed together we suspect that thddgal form, size and capital structure
patterns we observe have important implications for margafiim risk. Specifically, leaving per-
sonal assets at risk by not limiting liability may allow themers of some small firms to credibly
signal to lenders their intention to not default “exceslgivevhich in turn may be important for
securing access to outside finance. In contrast large firves in@re at stake, along with greater
future need for access to finance, giving them féedent incentive to minimize default — which
frees them to protect personal assets. The associatior&etiivms that choose to remain small
and no liability protection, and those that are larger anmdtéd liability, suggests an underlying
heterogeneity that is beyond the scope of this péber.

Empirical analyses such as this are important for devefpgieory, calibrating quantitative
models, and identifying areas in which additional dataezxtibn would be valuable. See Quadrini
(2008) for an excellent discussion of theory and quantigatnodels. We close with a discussion
of useful additional data. A main focus of the paper was tostroiet the distribution of returns
on assets for each survey. We assumed that firms have ac@ssnumon blueprint technology.
The ability to compute distributions by SIC would be intémag given the heterogeneity in small
firms, but data in the SSBF are limited and in some cases in@enfespecially in 2003 and
more generally regarding the omission of appropriate dat@mpute firm profit (e.g., wages) for
sole proprietors and partners). Sometimes pooling acreassycan be used to solve the problem

34Herranz, Krasa, and Villamil (2008) construct a model whaeesource of heterogeneity is a modesiatence
in willingness to bear risk (along with credit constraintelaendogenous default) and show that it can account for
patterns observed in the SSBF data.
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of limited data, but our analysis showdfdrences across samples, especially for firms unlimited
liability. Thus, we focused on computing return on assetdifms with limited liability for each
year, but note that breakdowns of returns by industry woeléhkeresting?®

In addition, the SSBF is a cross sectional survey. Panel atatalso desirable and permit
researchers to address questions that cannot be analytredress section data, such as whether
or not there is temporal correlation in firm returns. Of ceysn analysis of correlation requires
returns for various years for the same firm, and the SSBF dmteésatk firms across time. In order
to construct the distribution of the return on assets, warassdl that all firms draw from the same
distribution every year and, implicitly, that draws for arfpeular firm across dferent years are
statistically independent. More evidence about this wdaddvelcome, but requires panel data.
We note that the PSED contains panel data, but on nasceepeseurs (new businesses) and
thus is not applicable to this question (cf., Campbell anddN@008)

Even within the SSBF, we hope that the problems evident il?0@8 data are corrected in
future surveys, e.g., many missing observations for oweemmrth invested in the firm. Net-
worth includes the value of equity in a primary residence Blashchflower and Shadforth (2007)
showed that housing was an important source of funds foepréneurs in the U.K. Significant
appreciation in the price of housing occurred in the U.Srdke last several years, and this is
consistent with our finding of recent “equity drift” in the @@ and 2003 surveys of sole proprietor-
ships and partnerships (a tendency toward more finance bgreiyrersonal funds). We speculate
that growth in housing values and in owners’ ability to taps funds may account for some of
the drift. Given the recent negative shocks to the value ol and credit markets, it would be
extremely useful to have more complete data on owner nethwioicluding housing, to determine
the dfects of these recent shocks on firm finance. Finally, data tauligeits cost, and recovery
rates would also be useful (firms that have defaulted arerbiei SSBF survey).

35For example, each survey has about 1750 to 2000 firms withelihtiability, which are screened by a minimum
assets level of $50,000. Screening by SIC reduces the datach industry significantly.
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