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ABSTRACT

Personal Bankruptcy Law, Wealth and Entrepreneurship: )
Theory and Evidence from the Introduction of a “Fresh Start”

A personal bankruptcy law that allows for a “fresh start” after bankruptcy reduces the
individual risk involved in entrepreneurial activity. On the other hand, as risk shifts to creditors
who recover less of their credit after a debtor's bankruptcy, lenders may charge higher
interest rates or ration credit supply, which can hamper entrepreneurship. Both aspects of a
more forgiving personal bankruptcy law are less relevant for wealthy potential entrepreneurs
who still risk losing their wealth, but tend not to face higher interest rates because they
provide collateral. This paper illustrates these effects in a model and tests the hypotheses
derived by exploiting the introduction of a “fresh start” policy in Germany in 1999 as a natural
experiment, based on representative household panel data. The results indicate that the
insurance effect of a more forgiving personal bankruptcy law exceeds the interest effect and
on balance encourages less wealthy individuals to enter into entrepreneurship.
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1 Introduction

As income from entrepreneurial activity is consaddy more uncertain than income from
wage employment, entrepreneurship implies a greekerof bankruptcy. For entrepreneurs
owning unincorporated businesses, business debfseasonal liabilities. Personal bankruptcy
law can, therefore, be expected to play an imporale in the decisions to become and to
remain an entrepreneur. Stimulating entreprenegaiisinow a major policy objective in many
countries with the intent to promote innovationmgetitiveness, and job creation. From an
economic point of view, the main policy leeway rgonal bankruptcy law is between more
creditor friendly procedures and more debtor frigrahes. The former ensures that creditors
recover as much of their credit as possible in chsedebtor’'s bankruptcy (“absolute priority
rule” of creditors over equity holders); while tteter provides a discharge from debt when
certain conditions are met, thus giving the bankpgrson the chance to start anew. Such
“fresh start” policies are widely considered to mpaie small business entrepreneurship,
because relief from debt burden allows entreprentuistart a new business after a failure.
This is the main argument put forward by Germamerkel led government, which intends
to cut the time to discharge from debt after peasbankruptcy from six down to three years.
A simple model developed in this paper illustrateeyever, that a more forgiving
bankruptcy law has two opposing effects on entregurgal activity. On the one hand, it may
make entrepreneurship more attractive, as entreprerdo not risk losing as much wealth
and future income in case of bankruptcy. On theerothand, however, risk is shifted to
lenders, who recover less in case of debtor bangyupnd they may react by charging higher
interest rates or rationing credit supply. This rhaynper entrepreneurship, which depends on
capital. The model further shows that both aspeftpersonal bankruptcy law are less

relevant for wealthy potential entrepreneurs. A tdefriendly bankruptcy law does not



decrease their risk as much, because they skillagng their wealth; and it does not increase
the interest rate they face as much either, bedaeygorovide collateral.

The hypothesized difference in the effect of peasdrankruptcy law depending upon
wealth level is tested in an empirical investigatidn 1999, Germany introduced its
Insolvency Code, which provided a “fresh start”ipplfor the first time in Germany. Using
representative household panel data, | exploitgbigy reform as a natural experiment and
estimate its effects on entry into and exit ouself-employment and on the probability of
being self-employed by wealth level. The resultdigate that the introduction of a “fresh
start” on balance made entrepreneurship more ttteacespecially for less wealthy
entrepreneurs. The explanation offered by the misdat the insurance effect of the more
forgiving personal bankruptcy law outweighs theseffof an increasing interest rate.

The small empirical literature on personal bankeydaw and entrepreneurial activity
focuses on differences in bankruptcy proceduressacdifferent countries or states in the
USA. Fan and White (2003) exploit variation in themestead exemption across US states,
finding that the probability of owning a business36% higher in states with unlimited rather
than low exemptions. Armour and Cumming (2008) aggregated data from 15 countries
and report that entrepreneur-friendly bankruptayslancrease self-employment rates. Both
results are qualitatively consistent with this p&pdindings, which are derived using a
completely different empirical strategy and dataing the same source of variation as Fan
and White (2003), Agarwal et al. (2005) furtherdfithat the likelihood of small business
owners filing for bankruptcy increases with higkegemption levels.

There is also evidence of the reaction by banksidéoe forgiving personal bankruptcy
laws. Berkowitz and White (2004), again using hae@d exemption variation across US

states, report that small firms in states with mgeaerous exemptions face higher interest

2 A homestead exemption makes personal bankrupteyriare forgiving, as homeowners may keep their home
up to a certain threshold after personal bankru@@hapter 7 of US personal bankruptcy law).
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rates or do not obtain the desired amount of creSimilarly, but not focusing on
entrepreneurship, Gropp et al. (1997) find that engenerous exemptions reduce the
availability and amount of credit to low-asset heluslds and, at the same time, increase the
amount of credit held by high-asset borrowers. Damko and Franks (2008) compare the
effects of bankruptcy law in France, Germany, dmel WK, using firm data. The results
indicate that banks respond to creditor-unfriermtiges, with, for example, stricter collateral
requirements.

The theoretical literature highlights that greatezditor protection preserves incentives
for entrepreneurs to succeed before bankruptcyreasea more forgiving code maintains
incentives to exert effort after bankruptcy. Aydi2©06) analyses this trade-off in a principal-
agent model and argues that “fresh start” poligeserate social gains by preserving an
entrepreneur’s post-bankruptcy incentives. Two \wayk papers come to opposing
conclusions. Mankart and Rodano (2010) develop antifative general equilibrium model
and conclude that higher wealth exemptions woutdteiase entrepreneurship in the US. A
key feature is that they distinguish between unsgband secured credit. In contrast, Meh
and Terajima (2008), who do not make this distorgtidevelop and calibrate a quantitative
overlapping-generations model and conclude thatiediting bankruptcy exemptions would
lead to a modest increase in the fraction of endregurs.

This paper highlights the role played by personeali in the link between personal
bankruptcy law and entrepreneurial activity. A bigaliterature shows that wealth has a
positive effect on the probabilities of entry inentrepreneurship and on being an
entrepreneur. Most studies explain this by thegres of credit constraints, which are less
binding for more wealthy potential entrepreneursg.(eEvans and Jovanovic, 1989;

Blanchflower, 1998; Holtz-Eakin et al., 1994; Ny&yi 2008) Similarly, the model

% Hurst and Lusardi (2004) express doubt, howeetabse they find a positive relationship betweealtiveand
the probability of entry into self-employment ority the top 5% of the wealthiest households.

3



developed in this paper illustrates that becausge Veealthy people provide less collateral,
lenders demand higher interest rates from them asska premium, and this makes
entrepreneurship more costly and therefore lessctite for the less wealthy.

The remainder of this paper is organized as folld®esction 2 provides the institutional
background by detailing the introduction of a “fiestart” policy in Germany in 1999. Section
3 develops the theoretical model of personal batkyulaw, wealth, and entrepreneurship,
and derives hypotheses to be tested. Section dysuthe empirical strategy to analyze the
1999 policy reform as a natural experiment. The idogb results appear in section 5, and

section 6 concludes the analysis.

2 Introduction of a “fresh start” in the German personal

bankruptcy law

In Germany, a new insolvency law, the Insolvencyg€ pnsolvenzordnung), came into effect
January 1, 1999 The new law allows private persons to open insalyeproceedings.in
particular, for the first time in Germany, the nefoprovides the possibility of a “fresh start”
after insolvency. Specifically, after seven yeafs“good behavior”, remaining debt is
discharged (the time to discharge was reducedxtgesrs in December 2001). During these
seven (six) years, the person who filed for insetyemust pay any income exceeding an
exemption threshold of net income to the creditdtss threshold is considered the minimal
cost of living and is about 990 euro per monthdgoerson without dependents. Before the
reform, according to the former bankruptcy law whitated back to 1877there was almost

no chance for a discharge from debt for personbtale, so after bankruptcy they had the

* For an English translation of the German Insolye@ode and a commentary, see Braun (2006).

® With the reform, German bankruptcy law became nsimglar to US law, where Chapters 7 and 13 regulat
personal bankruptcy (cf. White, 2007).

® The relevant laws before 1999 were the Bankruode Konkursordnung) from 1877, which describes a
compulsory liquidation procedure, and the ForcedtlSaent Act Yergleichsordnung) from 1935, which
describes court composition as a restructuringgaoe for corporations (cf. Davydenko and Frank€82.
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prospect of ceding all income exceeding the thrgstoothe creditors until all debt was paid

back, sometimes for the rest of their life. The ngersonal bankruptcy law is of special

relevance for entrepreneurs owning unincorporaitasf (proprietorships and partnerships),

because all business debts, which are typicallyelan comparison to consumer credits, are
personal liabilities of the business owner, so g¢hestrepreneurs may file for personal

bankruptcy and enjoy the possibility of the “fresthrt”.

In many countries the financial and economic cristsich culminated in 2008 and 2009,
triggered a new policy debate around the econommns@guences of bankruptcy law. As the
number of bankruptcies has risen, policymakers sanggested changes in bankruptcy laws
with the intention of facilitating the restructugirand recovery of insolvent firms to limit the
consequences of the crisis, including the los®loé.) This discussion has not been limited to,
but has includedyersonal bankruptcy law because of its relevance for simadinesses.

In Germany the policy debate about bankruptcy |ésw has taken center stage, even
though the increase in personal bankruptcies dutiegcrisis has not been dramdti€he
coalition government, led by Angela Merkel, agréedvork out a reform of bankruptcy law
(coalition agreement between CDU, CSU, and FDP9R0Dhe minister of justice, Sabine
Leutheusser-Schnarrenberger (2010), said in a kpbat “the reform of insolvency law is
the most important project in business law”. Spealify, concerning personal bankruptcy
law, she intends to cut the time to discharge femryears down to three. She argues that this
would allow “business founders, but also over inddbconsumers to bounce back after a
false start”. As the supposed link between persdr@adkruptcy law and entrepreneurial
activity is so central to policy debate in Germaayd elsewhere, this paper intends to

contribute to clarifying thought and gathering ende on potential effects.

" Germany counted 32,687 insolvencies by enterpiis@909, this was 11.6% more than in 2008. 18,0645
these were for unincorporated firms (whose ownegssabject to personal bankruptcy law), 5.2% mbas tthe

year before. In addition, 127,412 private persdles ffor insolvency, up 3.0% from 2008. 26,310 lofse were
previously self-employed, which represents an iaseeof 3.1% over 2008 (Federal Statistical Off&,0).

5



3 Theory of personal bankruptcy law, wealth, and
entrepreneurship

In this section | develop a simple model of bankcypaw and entrepreneurial activity that is
similar to Fan and White (2003), but further elates on the role of personal wealth,
deriving differences in effects by wealth leveldaadapts the model to the German situation.
Wealth is crucial as personal bankruptcy law is eexepd to be more relevant for
entrepreneurial decisions by less wealthy housshaklmentioned in the introduction.

The model describes an agent’s decision to wokk\@age worker or as an entrepreneur.
She will make her choice between these two altermtin periodt depending on which
activity yields the higher expected wealth in pdriel. In periodt, the potential entrepreneur
disposes of wealttv, which is the sum of current assets and the restemit value of expected
future income from regular employment after periedl® Starting a business requires taking
out a fixed amount of deld#>0, which is due with interest in periddl. If a potential
entrepreneur decides to start a firm, she will inec@an uncertain returz in period t+1;
suppose that the density 2is f(2).

In periodt+1, entrepreneurs ower, wherer is the interest factor (one plus the interest
rate). Entrepreneurs may file for personal bankyph t+1. Suppose is the net present
value of future income that cannot be seized bylitres? Before 1999, this was the net
present value of the legally guaranteed minimunt ob&iving until all debt was repaid, and
of full income only thereafter (if complete repaymhevas reached before death). Since the

introduction of the “fresh start¥ has increased to the net present value of themmimi cost

8 Returning to wage work is assumed to be a saffeafait option that yields a safe income, so it malesse that
both potential entrepreneurs and lenders takesbeceated value into account.

° Bankruptcy costs potentially reduce as they may decrease future disposable income &fing for
insolvency. For an explicit consideration of banqkny costs see Fan and White (2003).
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of living in the initial six years after filing foinsolvency® and ofall future income after this
period, as all remaining debt is discharged afterysars'* The interest factor(w,x) is
assumed to be set by the lenders as a functiorealthwv, which may serve as security, and
X, because with largeg lenders risk losing more of the amount lent isecaf insolvency.

If an entrepreneur does not file for bankruptcy, \wealth in period+1 will be Qg =W
+ z — br(x,w). If she files for bankruptcy, her wealth will @5, = x. She will file for
bankruptcy if and only ifsp > Qs & Z<Xx -w + b r(x,w). Thus an entrepreneur’s expected

wealth in period+1 is

—WHX+br (x,w)

E(Q,) :xJ.

B f(2) dz+J'j°W+X+br(X’W) f (z)(w+ z—br (x,w))dz.
If instead the agent chooses to be a wage work@eriodt, in periodt+1 she will have
wealthQ,, =w + v, wherev is the salary in period

Lenders are willing to lend the amounif their expected returns are at least as high as

the opportunity costs, which are givenlbRR. The zero-profit condition is written as

00

f (z)dz|=bR,

.[__W+X+br(x’w)(W—X+ Z) f (Z) dz+br (X, W)(j_ xebr (x.w)
where the first term on the left-hand side represeartial repayment by debtors who file for
bankruptcy and the second term full repayment dytate who avoid bankruptcy. Partially

differentiating both sides of the equation withpest tox andw and solving for the first

derivatives of (x,w) yields

ar (X, W) _ '[X—_v\\ll\:rxmr(x,w) f Z) dz .
ox J-—w+x+br(x,w) bf (Z) dz

19 As mentioned, between January 1999 and Decemt#r 2@ time to discharge was seven years, but this
rather small change is not considered in the fahgw

1 Of course, if debt is repaid completely before sheyears have passed, the debtor can keep thedome
after repayment. In these cases, the reform didmahgex.
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—wH+X+br (x,w)
ar(X’W)z_J.x—W f(Z)dZSO.
ow bf () dz

.[—oow+x+br(x,w)
Thus, lenders charge higher interest rates whercreases and lower interest rates wiven
increases. This reflects that banks risk losingamdr share of repayments in case of
bankruptcy whex becomes larger, and thatcan be used as collatefal.

Turning back to the decision problem of potentidrepreneurs, the partial derivative of

E(Qs) w.rt.wis

%{H’mjr f (z)dz.

ow ow —wH+x+br (x,w)

which is greater thadE(Q,)/0w=1 at least for largev, because the integral approaches 1
when w becomes large, and the term in brackets is latigen 1 sincedr/ow<0. Thus,
entrepreneurship becomes more attractive relabweage employment when more wealth is
available, which is explained by the cheaper credit

The partial derivative of EXs) w.r.t.xis

o (xw) e
—o f(Z) dz-b oX j—w+x+br(x,w)

oE (Qs) — Jr—w+><+br(x,w)
ox

f (z)dz.

For the moment suppose/ox = 0. ThendE(Qs)/dx > dE(Qy)/0x = 0, as the first integral is
positive, and the inequality is strict as long asré¢ is at least a small probability of
bankruptcy. Hence, with fixed interest rates, high¢i.e a more forgiving insolvency law)
makes entrepreneurship unambiguously more atteacotihtive to wage work. Br/ox > 0 as
derived above, it is ambiguous whether higkenakes entrepreneurship relatively more or

less attractive; this depends on whether the imegraffect or the interest effect dominates.

The cross-derivative of entrepreneurs’ expectedtivéaderived as

12 |nstead of raising interest rates wheincreases, lenders could also ration credit sufilyStiglitz and Weiss,
1981).
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or (X,w) e
b oOXOW .[—w+x+br(x,w)

f (z)dz

If dr/oxow > O it follows unambiguously thatE(Qs)/oxow < 0, given the signs of the first
derivatives ofr derived above. The positive change ifQE(whenw increases (see above)
thus reduces whexincreases. Accordingly, the positive effectwobn the attractiveness of
entrepreneurship relative to wage work also deeseasvhen x increases, since
0E(Qu)/oxow = 0. The intuition is that the more wealthan entrepreneur disposes of, the less
she benefits from the insurance effect implied byrerease ix. If dr/oxow < 0, the sign of
0E(Qq)/owox is ambiguous, however. In this case, it is posdibat the interest effect exceeds
the insurance effect. Poorer entrepreneurs sufferenfrom the increased credit costs
triggered by largex than wealthier entrepreneurs. It remains an eogdiguestion which

effect dominates, as the sign of

00

or (x ) _ f (X_W)(I—w+x+br(x,w) f(2) dz)2 — f (-w+x+br (x,w))(jiwf (2) dZ)2
Oxgw b(J‘oo ) f(2) dz)3

—WHx+br (x,w

depends on whether the first or the second sumnmatiee nominator is larger, which cannot
be determined without further assumptions. Noté Wiale dr(x,w)/oxow > 0 is sufficient to
conclude that the insurance effect dominadel;,w)/oxow < 0 is necessary, but not sufficient
to conclude that the interest effects dominates.

This leads to two alternative hypotheses for theigoal work:?

H1: The positive effect of wealth on the probabilaf entry into and of being self-

employment decreased after the introduction of ittemlvency code on January 1, 1999

13 For both hypotheses, the null hypothesis is thatintroduction of the “fresh start” policy did nchange the
effect of wealth on self-employment at all.
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(which increased). The insurance effect dominates and the introdaatf the “fresh start”
made self-employment more attractive especiallyd@ss wealthy potential entrepreneurs.

H2: The positive effect of wealth on the probabila§ entry into and of being self-
employment increases further after the introductibthe insolvency code. The interest effect
dominates and the “fresh start” legislation madeesaployment less attractive especially for

less wealthy potential entrepreneurs.

4 Empirical analysis of the natural experiment

4.1 Identification strategy

To test the hypotheses derived above, | exploitittduction of the Insolvency Code in

Germany on January 1, 1999, as a natural experir8eatifically, the model predicts that the
policy reform, which made a “fresh start” availabtdhanged the effects of wealth on the
probabilities of entry into self-employment and lmging self-employed. Therefore | estimate
models of the probabilities of entry and of selfggoyment state, where the effect of wealth
is allowed to change with the policy shift, conlirad for other relevant factors. Then | test if
the change in the effect of wealth is significanigative, which would support hypothesis
H1, or positive, which would suppaH2.

This estimation strategy adapts the differencetifeeence (DID) estimator (e.g.
Blundell and Costa Dias, 2008). The DID estimatontrasts a group identified as being
affected by the policy change with an unaffectedhgarison group. One calculates the
change in the outcome before and after the polefprm both for the treatment and
comparison groups. The difference in these chargyederpreted as the average treatment
effect of the policy reform on the treated. Iden&fion requires the common trend
assumption, which states that in the absence obahey reform, the change in the outcome

would have been the same in the two groups. In dpglication, less wealthy potential
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entrepreneurs are the treatment and more wealthgdmparison group, because, as argued
above, bankruptcy law is more relevant for lesslthggeople. As it would be arbitrary to set
a threshold of wealth that sharply separates #artrent from the comparison group, | test if
the effect of the continuous wealth variable onrepreneurial activity changes with the
reform. The common trend assumption in this appboastates that in the absence of the
reform, the effect of wealth on entrepreneurshipudanot have changed at the time of the

reform. Several empirical tests in section 5 asgesgplausibility of this assumption.

4.2 Discrete time hazard rate model

The probability of entry into self-employment isegfied as a discrete time hazard rate model
and estimated conditional on the tenure in dependemployment or the duration of non-
employment, based on the sample of those in depémraeployment and those not in paid
work. For additional information, | analogously iesite a hazard rate model of exit from
self-employment conditional on the duration of toerent spell in self-employment, based on
the sample of the self-employed. | use yearly t@zause the interviews occur once a year,
and the covariates are not available for higheyUiemcies. Applying discrete time hazard rate
models allows consistently taking into accountestigpendence and avoids survivorship bias.
Another advantage of the hazard rate model isdhahe explanatory variables, especially
wealth, are measureoefore potential entries into (or exits from) self-empiegnt occur.
Starting from a general notation of a survivor mpdgpendix B derives the estimation
equation as a logit model of the transition proligbconditional on the duration of the
current state, estimated on the data in personfgemiat (cf. Caliendo et al., 2010).

The baseline hazard, which captures duration degyera] is specified flexibly as a third
degree polynomial of the duration in the curreatestFor example, in the model of exit from
self-employment, we expect the probability of @writoe high during the initial years of self-

employment and to decline over time, once theahiturdles are passed (Caliendo et al.,
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2010). The model of entry into self-employmentalicthe baseline hazards to differ between
those in dependent employment and those not warHihg is achieved by an interaction of
the variables capturing the spell duration withuanchy variable indicating the current state.
For those in dependent employment, for instance, globability of switching to self-
employment may decrease with tenure, e.g. becdusabduation, whereas for unemployed
people the probability may increase, as self-empkayt may appear as a means to escape
unemployment when no other job is found.

In the long run, entry and exit rates together meitee the equilibrium self-employment
rate. Instead of relying exclusively on the estioratof the flows, in addition | directly
estimate the probability of being self-employede@fcally, | estimate a logit model of self-
employment state, based on the full sample of thléesnployed, those in dependent
employment, and those not in paid work.

In the models of entry, exit and self-employmerdtest | include as key explanatory
variables a measure of individual wealth; a “pe$bmm” dummy variable which is coded as 1
if the interview occurred after January 1, 1999ewhhe Insolvency Code came into effect,
and zero otherwise; and an interaction term betwesalth and the post reform dummy. The
interaction term allows the effect of wealth to e with the reform, which allows testing
the hypotheses.

Furthermore, | include as control variables detaants of entrepreneurship known from
the literature: age, prior working experience andrpunemployment experience, the number
of children, and dummy variables indicating gendelycational degrees, disability, German
nationality, marital status, geographical regiond avhether the father was self-employed

when the respondent was 15 years old. | also iechedr dummies to control for the business
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cycle. Weighted means of the variables by employntgpe appear in Table A 'f, and

variable descriptions in Table A 2, both in AppenAi

4.3 Representative household panel data

The analysis is based on the German Socio-EconParmel (SOEP), a representative yearly
panel survey containing detailed information abtig socio-economic situation of private
households in Germarly.The main analysis draws on the waves between 286832004; 6
years before and after the reform on January 19.1B@ring this time, the SOEP covered
about 12 000 persons in 6 000 househtidAdditional robustness checks assess the
sensitivity of the results with respect to alteiveatime windows.

The concept of entrepreneurship may differ fronfregiployment, as the former usually
implies risk bearing and innovation, whereas thteitagoes along with income risk but not
necessarily with innovation. This study focusesseti-employment, which can be identified
in the data used. The classification of individuats self-employed is based on a survey
guestion about the respondents’ occupational stdtugspondents are employed or self-
employed in more than one position, they are askerkport their status in their primary
activity. The sample is restricted to individuattween 18 and 59 years of age and excludes
farmers, civil servants, pensioners, and thoseeatlyr in education, vocational training, or

military service. | also exclude family members Wing for a self-employed relative from the

4 The self-employed enjoy considerably more weadttigher home ownership rate, and higher grossr labo
income than both employees and those not workirge Khat the self-employed on average also workemor
hours than employees, and average hourly income fself-employment is similar to average wages in
Germany (Fossen, 2009). The table further showistlieamean wealth and home ownership rates arevsoate
higher in the sub-sample of those not in paid whda in the sub-sample of employees. This may ptamed

by the relatively low female work participation @ah Germany; many families with mothers not in tierk
force live in their own houses.

!> The central aim of the SOEP is to collect represtare micro-data about individuals and householtss
similar to the BHPS (British Household Panel Sujvey the UK and the PSID (Panel Study of Income
Dynamics) in the USA. A stable set of core questiappears every year, covering the most essergiasasuch

as population and demography; education, trairang, qualification; labor market and occupationahatyics;
earnings, income, and social security; housingltihehousehold production; and basic orientatioor. & more
detailed data description, see Wagner, Frick, atai§p (2007).

% The SOEP sample was enlarged several times dthiagperiod of this analysis, most notably in 2000
(“Innovation Random Sample”), but | only use theégmral sub-samples started in 1984 in West Germany
(including immigrants) and 1990 in former East Ganmto avoid a strongly unbalanced sample.
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data set because these individuals are not entreym® in the sense of running their own
business. I identify year-to-year transitions iatw out of self-employment in the data when a

person is observed in different employment statds/0 consecutive yearsandt+1.

4.4 Construction of the wealth measure

A key variable in this analysis is the individuakalth stock. Questions about individual
wealth stocks and asset portfolios are availabl20@2 (as well in 1988 and 2007, but these
waves are not used due to the time away from thegef interest). Questions about capital
income flows (in the year before the interview) alwdelling characteristics are included in
every survey wave. | use the information availablestimate a proxy of individual wealth as
the sum of the three most important wealth comptnen private persons, i.e. financial
assets, owner-occupied housing, and other propecsaiculate real wealth in prices of 1998,
using the Consumer Price Index.

To estimate the stock of financial assets, | usesébold income from interests and
dividends, which is reported yearly, and a timeeseof yields on Federal securities provided
by the German Bundesbank (2010)Some SOEP respondents report the exact amount of
their financial income, while others just indicaeange. For the latter respondents, | impute
the mean income of those who actually give the teaamwunt within this range, following
Fuchs-Schiindeln and Schiindeln (2005).

To infer the value of property rented out, | drawhwusehold income from renting out,
which again is provided yearly. | estimate a yeaalkg of return to renting out by dividing the
income from renting out reported in 2002 by the ketiwalue of not user-occupied property,

which is elicited in the 2002 wealth questionnasing plausible rates of return greater than

7 Specifically, | use yields on listed Federal sé®s with annual coupon payments and with a residu
maturity of one year, which are derived from thertestructure of interest rates. The time serievigdes yields
at the end of each month, of which | calculateytbarly averages.
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0 and smaller than 0.25 only, | calculate a weidghdagerage (using population weights) of
.0366848, which | then use as the rate of return.

Finally, to estimate the value of user-occupieddmg, | use yearly information on
housing characteristics. | calculate the net vatu€002 using information from the 2002
wealth questionnaire about the market value of -oseupied property and remaining
mortgage debt. Then | run a regression of thisvakie on the housing characteristics in the
cross-section of 2002. The estimated coefficietitswapredicting the net value of user-
occupied housing in other years, using current adtaristics. The characteristics used to
explain the value of user-occupied housing inclitdesize in square meters (and square
meters squared) and dummy variables indicatingtype of the dwelling, the age of the
building, features like balcony/terrace and gardesed for renovation, the town size, and
region. Furthermore, the SOEP provides a variaidécating the sum of yearly interest and
mortgage amortization payments for user-occupiedsing, and the number of years the
owners have been living in their dwelling. | includboth variables and an interaction term
between them. This allows that for newly boughtperty, high interest payments indicate
that the net value is low, because little of thertgege has been paid off yet, whereas for
property owned for a long time, high mortgage paytmendicate that the net value is high,
because yearly mortgage amortization payments sually constant over a fixed period of
time. Table A 3 in Appendix A presents the reg@ssesults. As expected, the coefficient of
the interaction term is positive and significamdahe estimated coefficients of the other
variables are also consistent with expectationse Wealth measure will be subject to

sensitivity analysis in section 5.2.
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5 Empirical results

5.1 Estimation results support hypothesiH1

The upper panel of Table 1 presents the logit c@effts from the baseline estimations of the
yearly probabilities of entry into and exit fromifsemployment and of being self-employed
with their cluster and heteroscedasticity robustndard errors. Results for all control
variables appear in Table A 4 in Appendix A. Thefticients of the polynomial terms of the
duration in the current employment spell are jgirgignificant both in the entry and exit
models, indicating that duration dependence matterthe dynamics of self-employment. In
the entry model, the three interaction terms ofdhexmy variable indicating that somebody
is not in paid workrfotempl) with the duration terms are individually insigodnt, but jointly
significant at the 5% level, which shows that engpks have a different hazard rate of entry
into self-employment than people not in paid worke effects of the control variables
confirm results from the literature. Women have dowearly entry and higher yearly exit
probabilities and are therefore less likely to b#-employed. Having had a self-employed
father at the age of 15 increases the probabifigntry, decreases the probability of exit, and
consistently increases the likelihood of being-eetiployed. A university degree increases the

probability of entry.
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Table 1: Probability of self-employment transitionsand state

A: Entry A: Exit A: Self-em. state
postref -0.0948 0.1909 0.0965
(0.2197) (0.2364) (0.0665)
wealth 0.0483*** -0.0141 0.0682***
(0.0094) (0.0178) (0.0124)
postref * wealth -0.0450*** -0.1057 -0.0339***
(0.0146) (0.0699) (0.0123)
duration -0.4500%*** -0.4144%**
(0.0578) (0.0641)
dur_sq 0.0241*+* 0.0261***
(0.0055) (0.0060)
dur_cu -0.0004*** -0.0005%***
(0.0001) (0.0001)
notempl 0.3134
(0.2418)
duration_ne 0.1484
(0.1630)
dur_sq_ne 0.0009
(0.0240)
dur_cu_ne -0.0005
(0.0010)
control variables yes yes yes
Wald x* 482.491 222.605 507.860
Log likelihood -2860.929 -1159.590 -13459.909
Person years 55793 4049 59842
Mean outcome 0.009983 0.098049 0.067662
Effect pre reform 0.000499*** -0.001118 0.003931***
(0.000174) (0.001444) (0.000917)
Effect post reform  0.000030 -0.009818* 0.002071***
(0.000103) (0.005907) (0.000700)
DiD Ai/Norton -0.000469** -0.008700 -0.001860**
(0.000199) (0.005934) (0.000795)
DiD Puhani -0.000403** -0.008663 -0.002050***
(0.000175) (0.005928) (0.000793)

Notes. The table shows estimation results for logit medef the yearly
probabilities of entry into and exit out of self-gplmyment and of being self-
employed. The upper panel displays logit coeffitsemith cluster and
heteroscedasticity robust standard errors in phesig and additional
statistics. The lower panel shows the average malrgiffects of wealth before
and after the reform of the insolvency code, areddtiference following Ai
and Norton (2003) and Puhani (2008), with stan@ardrs calculated based on
the Delta method. The logit coefficients of all iaétes included in the models
and their marginal effects appear in Table A 4 ppéndix A. Stars (***/**/*)
indicate significance of logit coefficients at th#/5%/10% levels.

Source: Own calculations based on the SOEP (1993-2004).

To test the hypotheses, special interest is giwehd effect of wealth and how it changes with
the introduction of the Insolvency Code in 1999eTagit coefficients indicate that before the
reform, wealth had a positive and significant effexc the probability of entry, no significant

effect on exit, and, consistently, a positive dffec being self-employed. The positive effect

of wealth on entry and self-employment state isswiant with the prediction of the
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theoretical model introduced in section 3, whiclggasts that entrepreneurship is more
attractive to more wealthy people because theilatayhbl provides them access to cheaper
credit, and with the literature on liquidity coratits and entrepreneurship summarized in the
introduction. The coefficient of the interactiomrtewith the “post reform” dummy variable is
negative and significant in the entry model and el of self-employment state, which
shows that the positive effect of wealth declindgbrathe reform. In the exit model, the
interaction term does not indicate a significardraie.

In the lower panel of Table 1, | use the estimateefficients to calculate the average
marginal effects of wealth in the three models bHmfore and after the 1999 policy change.
The cluster and heteroscedasticity robust stanelaods are obtained using the Delta method.
The positive wealth effects in the models of erdnd self-employment state before the
reform are small, but significant. In the entry mabdan increase of wealth by 100,000 euro
(you may think of comparing a house-owner to aneénaises the yearly entry probability by
0.05 percentage points. Given the yearly entry iratthe sample of 1% (see the line “mean
outcome” in the table), this corresponds to a nedagffect of 5%. Similarly, an increase of
wealth by 100,000 euro raises the probability oh@eself-employed by 0.39 percentage
points, which is a relative effect of 5.8%, givée self-employment rate of 6.7%.

Importantly, after the reform, the point estimatdh® effect of wealth on entry declines
to almost zero, and it is no longer significantlifetent from zero. The effect on being self-
employed is still positive and significant, but alsonsiderably smaller: 0.21 percentage
points or 3.1% in relative terms. The results fatrg and self-employment state are
consistent, because while the effect of wealthmnyenay drop to zero instantaneously after
the introduction of the Insolvency Code, the stotkhe self-employed needs time to adjust.

There is controversy in the literature how to cotepa difference-in-difference in
nonlinear models, such as the binary logit modelduksere. While Ai and Norton (2003)

argue that the DID should be calculated as the léalifference of the predicted probabilities,
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Puhani (2008) advocates reporting the marginakcefié the interaction term. The difference
arises because in contrast to a linear model, mordinear model the double difference in
general is different from zero even when the cogffit of the interaction term is zero, and the
discrepancy becomes larger when the probabilifgsaach 0 or 1. In this application the
results are not very different, which increasedidemnce in the suitability of the model in this
context.

The before-after difference in the effect of weadth entry is -0.047 percentage points
following Ai and Norton, and -0.04 percentage p®ifdllowing Punahi. Thus, the policy
reform attenuated the positive pre-reform effect wgalth on entry by 94% or 81%,
respectively. The change in the effect of wealthttos probability of being self-employed is
-0.19 or -0.21 percentage points, respectivelydiféo or 52% of the pre-reform effect (again,
consider that the stock of the self-employed néas to adjust). The effects are significant.
In contrast, the Insolvency Code did not signifibarchange the effect of wealth on the
probability of exit from self-employment.

The results clearly support hypotheki%, which states that the introduction of the more
forgiving personal bankruptcy law decreased thatipeseffect of wealth on entry and on
self-employment. Having in mind the theoretical mbihtroduced above, this indicates that
the insurance effect of the more generous bankyuptoceedings outweigh the effect of
higher interest rates. As the less wealthy bemabire from this than the wealthy, this

counteracts the positive effect wealth had on selployment before.

5.2 Sensitivity analysis indicates robust results

As discussed in section 4.1, identification of #féect of the policy reform requires the
assumption that in the absence of the reform, tieeteof wealth would not have changed at
the time of the reform. While this assumption cdrimotested directly, it is informative to see

if this assumption holds before and after the mafdrconduct placebo tests, where | pretend
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that the reform had taken place in 1996, and imptanthe same adjusted DID estimators as
before using data before the implementation ofitteal reform in 1999, i.e. the period 1993-
1998. Analogously, in another placebo test, | adf ¢he reform had taken place in 2002 and
estimate the models on the data after the actteimei.e. on the waves 1999-2004.

The results appear in Table 2. In the placebo mefb®96, none of the interaction terms
between the “post 1996” dummy and wealth are dwpntly different from zero in the
models of entry, exit, and self-employment statieictv confirms that the effect of wealth did
not change in this period.Correspondingly, the DID, reported below, are venyall and
insignificant. As expected, the effects of wealthemtry and on self-employment status, both
before and after 1996, are positive and significard of similar magnitude as estimated in
Table 1 for the period before the reform, and ttiece on exit is insignificant again. In the
2002 placebo reform, the interaction terms aregmfcant in the entry and exit models,
indicating that there were no differential timenids for people with different wealth levels
after the reform. The model of self-employment estaidicates a positive and significant
change in the effect of wealth in 2002. The sigropposite to the estimated effect of the
actual reform in 1999. A positive trend in the effeof wealth towards the end of the
estimation period, which | do not account for ire thaseline estimation, tends to bias the
negative impact of the actual bankruptcy law refmmthe effect of wealth towards zero.
Thus, in absolute terms, the estimated effect ef 1899 reform should be interpreted as a

lower bound to the true effect in the model of s#tfployment state.

8 The insignificance is not due to the smaller s@gike in the placebo reform estimations, becahee t
standard errors of the interaction term coeffideate not much larger than in the baseline estimstiThe
coefficients are insignificant because their pastimates are substantially closer to zero. Thezsapplies to
the estimated DID.
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Table 2: Placebo reforms in 1996 and 2002

Placebo reform in 1996 (data: 1993-98)

Placebarmein 2002 (data: 1999-04)

Entry Exit Self-em. state Entry Exit Self-em. stat
postref -0.0930 -0.0926 -0.0109 0.1056 0.1421 & 176 4
(0.2052) (0.2482) (0.0593) (0.2262) (0.2390) (D6
wealth 0.0491*** 0.0023 0.0798*** 0.0081 -0.0925 0269+
(0.0138) (0.0145) (0.0177) (0.0087) (0.0744) (690
postref * wealth -0.0042 -0.0321 -0.0195 -0.0069 .17@5 0.0356***
(0.0189) (0.0359) (0.0145) (0.0218) (0.1405) (am1
duration -0.3393*** -0.3398*** -0.6736*** -0.4593% -0.0012
(0.0684) (0.0836) (0.1250) (0.0922) (0.0375)
dur_sq 0.0187*** 0.0174** 0.0432%** 0.0321x** -0.000***
(0.0061) (0.0075) (0.0150) (0.0086) (0.0032)
dur_cu -0.0003** -0.0003 -0.0009* -0.0006*** 0.0p0*
(0.0001) (0.0002) (0.0005) (0.0002) (0.0001)
notempl 0.8799** -0.2588
(0.3456) (0.3623)
duration_ne -0.1726 0.4057*
(0.2782) (0.2389)
dur_sq_ne 0.0471 -0.0170
(0.0500) (0.0323)
dur_cu_ne -0.0028 -0.0002
(0.0024) (0.0012)
control variables  yes yes yes yes yes yes
Wald x* 310.957 107.991 391.375 247.418 140.784 481.908
Log likelihood -1603.355 -609.568 -6913.819 -1222.2  -537.135 -6240.533
Person years 30055 2067 32122 25738 1982 27720
Mean outcome 0.010414 0.100629 0.064348 0.009480 095858 0.071501
Effect pre reform  0.000521**  0.000198 0.004527** ,000072 -0.007102 0.001692***
(0.000225) (0.001283) (0.001246) (0.000087) (00335 (0.000517)
Effect post reform 0.000435**  -0.002374 0.003340***0.000012 -0.019596**  0.003695***
(0.000186) (0.002771) (0.000829) (0.000196) (05319 (0.000970)
DiD Ai/Norton -0.000087 -0.002573 -0.001187 -0.0800  -0.012494 0.002004***
(0.000220) (0.002998) (0.000884) (0.000209) (0321 (0.000768)
DiD Puhani -0.000040 -0.002553 -0.001083 -0.000066 -0.012758 0.002107***
(0.000186) (0.002947) (0.000818) (0.000213) (04BB) (0.000755)

Notes: The table shows estimation results for logit med# the yearly probabilities of entry into anditeaut of
self-employment and of being self-employed. The euppanel displays logit coefficients with clustenda
heteroscedasticity robust standard errors in plaesig and additional statistics. The lower panelshthe average
marginal effects of wealth before and after themef of the insolvency code, and the differenceofslhg Ai and
Norton (2003) and Puhani (2008), with standard rerealculated based on the Delta method. Stars/**)

indicate significance of logit coefficients at th&/5%/10% levels.

Source: Own calculations based on the SOEP (1993-2004).

| conduct further robustness checks to test ifréseilts are sensitive to specification choices.

Table 3 shows the results for the model of selfieyrpent state; the results for the entry and

exit models appear in Table 4 and Table 5. In tlewing, | first comment on the results

from the models of self-employment state and enétgr returning to the exit model at the

end of this section.
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Table 3: Probability of being self-employed: Robustess checks

B: Polynom- C: Home- D: Incl. gross E: Incl. risk  F: Incl. time G: Rare H: Data I: Data 1989- J: Excluding
ial function  ownership  labor income attitude trend events logit 1998-99 07 2000/01
postref 0.0509 0.1677** 0.1014 0.0380 0.4680* 0096 0.0811* 0.2650*** -0.0492
(0.0687) (0.0746) (0.0775) (0.0843) (0.2579) (696 (0.0437) (0.0857) (0.0726)
wealth 0.1685*** 0.3989*** 0.0520*** 0.0524*** 0.064*** 0.0679*** 0.0559*** 0.0737*** 0.0685***
(0.0252) (0.0864) (0.0115) (0.0116) (0.0164) (@01 (0.0144) (0.0121) (0.0124)
postref * wealth -0.0360 -0.1920** -0.0214* -0.0¥90  -0.0433**  -0.0340***  -0.0175 -0.0411**  -0.0328*
(0.0292) (0.0877) (0.0117) (0.0104) (0.0166) @1 (0.0164) (0.0116) (0.0126)
wealth_sq -0.0049***
(0.0012)
postref * wealth_sq 0.0026**
(0.0012)
wealth_cu 0.0000***
(0.0000)
postref * wealth_cu -0.0000***
(0.0000)
grosslaborinc 0.2915***
(0.0380)
risk tolerance 0.1723***
(0.0276)
time trend -0.0617
(0.0463)
time trend * wealth 0.0018
(0.0023)
control variables yes yes yes yes yes yes yes Yes es y
Log likelihood -13378.798  -15621.999 -11156.994 93474 -13459.487 -2399.018 -20342.258  -13072.046
Person years 59842 68453 56850 43717 59842 59842 21810 90486 57614
Mean outcome 0.067662 0.068485 0.057889 0.067983 067662 0.067662 0.071247 0.067591 0.068421
Effect pre reform 0.023545*** 0.002530*** 0.00308% 0.003110*** 0.003926*** 0.003398*** (0.003981*** 0.004203***
(0.006097) (0.000704) (0.000867) (0.001022) (020B) (0.001060) (0.000859) (0.000959)
Effect post reform 0.012876**  0.001584** 0.001977 0.001274 0.002056***  0.002449*** 0.002094***  (0.002053***
(0.005862) (0.000533) (0.000672) (0.001739) (07uD) (0.000927)  (0.000539) (0.000537)
DiD Ai/Norton -0.010669*  -0.000945 -0.001078 -01836 -0.001870**  -0.000949 -0.001887**  -0.002150**
(0.005628) (0.000628) (0.000669) (0.001365) oM7) (0.001041) (0.000747) (0.000847)
DiD Puhani -0.011950** -0.001107* -0.001119*  -O3WAA8** -0.002060*** -0.001114 -0.002642** -0.00188*
(0.005705) (0.000629) (0.000642) (0.001301) (0795%) (0.001058) (0.000816) (0.000762)

Notes: The table shows estimation results for logitlels of the yearly probabilities being self-eaygld. The upper panel displays logit coefficienithwluster
and heteroscedasticity robust standard errors lienpizesis and additional statistics. The lower pahews the average marginal effects of wealth teefmd
after the reform of the insolvency code, and ttiteince following Ai and Norton (2003) and Puh&2008), with standard errors calculated based erDigta
method. Stars (***/**/*) indicate significance obgit coefficients at the 1%/5%/10% levels. Sou@wan calculations based on the SOEP (1993-2004).
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Table 4: Probability of entry into self-employment: Robustness checks

B: Polynom- C: Home- D: Incl. gross E: Incl. risk  F: Incl. time G: Rare H: Data I: Data 1989- J: Excluding

ial function  ownership  labor income attitude trend events logit 1998-99 07 2000/01
postref -0.0983 -0.0108 -0.1443 0.0274 -0.7935 9860 -0.1092 -0.0022 -0.2316

(0.2220) (0.2099) (0.2224) (0.2713) (1.0775) (021 (0.2160) (0.2382) (0.2311)
wealth 0.1387*** 0.1877 0.0480*** 0.0467** 0.0497* 0.0491*** 0.0564*** 0.0492%** 0.0473***

(0.0400) (0.1143) (0.0096) (0.0124) (0.0194) (0400 (0.0201) (0.0085) (0.0097)
postref * wealth -0.0993 -0.1167 -0.0443**  -0.0410 -0.0433 -0.0346** -0.0292 -0.0414***  -0.0612***

(0.0707) (0.1598) (0.0144) (0.0163) (0.0290) (a®1 (0.0255) (0.0128) (0.0179)
wealth_sq -0.0052*

(0.0027)
postref * wealth_sgq 0.0041

(0.0042)
wealth_cu 0.0001*

(0.0000)
postref * wealth_cu -0.0000

(0.0000)
grosslaborinc -0.0156

(0.0607)
risk tolerance 0.1571***
(0.0285)
time trend 0.1165
(0.1960)
time trend * wealth -0.0003
(0.0045)

control variables yes yes yes yes yes Yes es y
Log likelihood -2857.206 -3324.885 -2742.717 -2158. -2860.927 -4367.834 -2794.698
Person years 55793 63765 53559 40745 55793 84370 53672
Mean outcome 0.009983 0.010147 0.010008 0.010480 009983 0.010158 0.010192

Effect pre reform
Effect post reform
DiD Ai/Norton

DiD Puhani

0.001914  0.000507** 0.000478**0.000733
(0.001289)  (0.000181)  (0.000210)  (0.000626)

0.000683 0.000032 0.000056 @aa

(0.001265)  (0.000096)  (0.000106)  (0.000293)
-0.001232  -0.000476* -0.000421*  ©MO691
(0.001645)  (0.000202)  (0.000229)  (0.000562)
-0.001121  -0.000388* -0.000410*  -0.080
(0.001563)  (0.000171)  (0.000215)  (0.000264)

0.000524***

-0.000389**

-0.000323*

0.000496** 0.000531*
(0.000160)  (0.000190)
0.000075 -0.000117
(0.000098)  (0.000132)
-0.000421*  -0.0006%8*
(0.000178)  (0.000250)
-0.000396**  -0.000515**
(0.000165)  (0.000214)

Notes: The table shows estimation results for logit nisaé the yearly entry probabilities into self-empment. The upper panel displays logit coefficiemiih
cluster and heteroscedasticity robust standardsimgarenthesis and additional statistics. Thelopanel shows the average marginal effects oftlweafore
and after the reform of the insolvency code, amddifference following Ai and Norton (2003) and Ruah(2008), with standard errors calculated basethe
Delta method. Stars (***/**/*) indicate significamcof logit coefficients at the 1%/5%/10% levedsurce: Own calculations based on the SOEP (1993-2004).
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Table 5: Probability of exit from self-employment:Robustness checks

B: Polynom- C: Home- D: Incl. gross E: Incl. risk  F: Incl. time G: Rare H: Data I: Data 1989- J: Excluding
ial function  ownership  labor income attitude trend events logit 1998-99 07 2000/01
postref 0.2227 0.0623 0.0960 -0.0024 1.1499 0.1903 0.6088** -0.0161 -0.5276*
(0.2407) (0.2378) (0.2639) (0.2789) (1.3593) (@23 (0.2864) (0.2723) (0.2901)
wealth -0.1296* -0.3696** -0.0044 0.0031 0.0215 0450 0.0010 -0.0032 -0.0124
(0.0672) (0.1559) (0.0150) (0.0219) (0.0385) (@01 (0.0530) (0.0118) (0.0179)
postref * wealth -0.1909 0.0666 -0.0931 -0.1320*  .03®8 -0.1027 -0.0323 -0.0344 -0.0541
(0.1484) (0.2049) (0.0652) (0.0782) (0.1189) (03)6 (0.0629) (0.0262) (0.0368)
wealth_sq 0.0150*
(0.0078)
postref * wealth_sgq 0.0113
(0.0188)
wealth_cu -0.0003*
(0.0002)
postref * wealth_cu -0.0003
(0.0005)
grosslaborinc -0.1233**
(0.0459)
risk tolerance -0.3275%**
(0.1081)
risk tolerance square 0.0293***
(0.0101)
time trend -0.1587
(0.2426)
time trend * wealth -0.0114
(0.0130)
control variables yes yes yes yes yes yes yes yes es y
Log likelihood -1155.608 -1387.028 -944.187 -88@.74 -1159.104 -204.203 -1757.877 -1118.814
Person years 4049 4688 3291 2972 4049 4049 728 6116 3942
Mean outcome 0.098049 0.101536 0.097539 0.106662 098049 0.098049 0.104396 0.098757 0.096398
Effect pre reform -0.030293** -0.000360 0.000278 .001276 -0.000488 0.000066 -0.000269 -0.001205
(0.014566) (0.001229) (0.001979) (0.002443) (D4m2) (0.003542) (0.000991) (0.001755)
Effect post reform -0.026517*  -0.007766 -0.010310 -0.002156 -0.009168 -0.002971 -0.002995 -0.004241
(0.015182) (0.005389) (0.006567) (0.017487) (5933) (0.004006) (0.002069) (0.002601)
DiD Ai/Norton 0.003776 -0.007406 -0.010589 -0.0824  -0.008680 -0.003037 -0.002726 -0.003036
(0.017791) (0.005460) (0.006818) (0.015700) (603D) (0.005047) (0.002197) (0.002728)
DiD Puhani 0.005825 -0.007416 -0.010557 -0.004697-0.008666 -0.003065 -0.002739 -0.003449
(0.018011) (0.005441) (0.006718) (0.014131) (6022) (0.006025) (0.002171) (0.002510)

Notes: The table shows estimation results for logit med¢é the yearly exit probabilities out of self-elmpment. Stars (***/**/*) indicate significance dbgit
coefficients at the 1%/5%/10% levels. See noteguimdble A 3 for further explanatiorurce: Own calculations based on the SOEP (1993-2004).
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In Specification B | allow for a non-linear effeat wealth. | specify a third degree polynomial
of wealth and interact the wealth terms with thetp@form dummy. Again the effects of
wealth on being self-employed and entry are sigaift and positive within a relevant range
of wealth. The interaction terms with the post ref@lummy are jointly significant at the 1%
level in both models (although not individually sigcant in the entry model). The
coefficients of the interaction terms are alwayopposite sign to the wealth terms, which
again shows that the policy reform attenuated ffeeeof wealth towards zerd.

In Spec. C, instead of the estimated continuousltiveariable, | use a very simple
wealth indicator which is available every surveyayeA dummy variable indicating if
somebody owns the dwelling he or she lives in. Bseathe wealth indicator is a dummy
variable, Spec. C represents the standard DID asimnjust with the coding opposite to the
usual conduct: Wealth=0 indicates treatment andtl=h indicates the control group (keep
in mind that the less wealthy are considered taffected by the reform of bankruptcy law).
In the model of self-employment state, the coeffitiof the interaction term and the DID are
negative and significant. In fact, the DID indicattat the reform reduced the positive pre-
reform effect of homeownership by 45% (Ai and Naitomethod) or 51% (Puhani’'s method)
in relative terms, which is very similar to the ults from the baseline estimation (47% or
52%). In the entry model, the interaction term’&féigient is also negative, but statistically
insignificant. Presumably, the home ownership duna®y wealth measure is too imprecise
and therefore inflates the standard error too mbidte that because transitions are rare and
because of the smaller sample size in the transitiodels, significant results are generally
less frequent in the models of entry and exit tinathe model of self-employment state.

In Spec. D | include gross labor income in the rhobefore the interview as an

additional control variable (I do not include it the baseline model because of potential

9 As the nonlinearity is not very pronounced in thkevant range of wealth, | use the linear appraiom in
the baseline estimation for ease of interpretation.
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endogeneity). The coefficient of the interactiomteemains negative and significant in both
the models of entry and self-employment sfat€he coefficient of gross income itself is
insignificant in the entry model.

Spec. E controls for the self-reported risk atéuds Caliendo et al. (2009) report a
significant and positive effect of risk tolerance entry. This finding is confirmed here on a
different estimation period. The risk attitude wast elicited in the SOEP questionnaire of
2004, which asked respondents to state their genwdlimgness to take risks on an 11-point
scale ranging from 0 to ¥3.As | have to impute the answers given in 2004 itite
estimation period, | lose people not observed i@420vhich is why | do not include the risk
attitude in the baseline estimations. The negatie significant change in the effect of wealth
due to the bankruptcy law reform remains stabldoath the models of entry and self-
employment state.

Spec. F includes a time trend and its interactigh wealth, which allows for differential
time trends by wealth. The time trend and its axt&on are jointly insignificant at the 10%
level in both the models of entry and state, whictlicates that there were no reform-
independent differential time trends for peoplehwdtfferent wealth levels. This confirms the
results from the placebo tests and further suppties plausibility of the identifying
assumption. As the time trend and the interactiom jaintly insignificant, they can be
excluded from the final specification. It is alsmassuring that the change in the wealth effect
triggered by the 1999 reform remains negative ithbmodels, although statistically
significant only in the model of self-employmenatst The insignificance in the entry model

may be explained by multicollinearity, which magiiease the standard error too much.

2 |n Spec. D of the model of self-employment st#ie, estimated DID is significant if calculated éodling
Puhani (2008), but insignificant following Ai andoNon (2003). The same is observed in Spec’s Eraofithe
state model. The fact that the coefficient of thieiaction term is significant in the three speaifions suggests
that Puhani’'s method is more adequate here.

%L Dohmen et al. (2005) conduct a field experimerihwéal money at stake and find that this survegsuee of
risk attitude reliably predicts actual risk takinghavior.
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Entry into self-employment is a rare event, as ditly of the population switch to self-
employment in any given year. King and Zeng (2081iggest an adjusted logit estimator for
rare events data that corrects otherwise potentisdlvere finite sample bias. In this
application, the results in Spec. G using thisnestior are similar, however, which indicates
that the standard logit estimator is appropriate he

Last, but not least, we test the sensitivity of iixgults with respect to different estimation
periods. In Spec. H | choose the narrowest timedawn possible, only one year each before
and after the reform. The point estimates for thefficients of the interaction terms are
negative again in the models of entry and self-esmpkent state, but they are statistically
insignificant, presumably because the small samsjde inflates the standard errors. Spec. |
uses a long period of 9 years both before and #ftereform, which replicates the negative
and significant results of the baseline model aettg similar magnitudes of the effects. This
indicates that the effects of the bankruptcy lafoma are not limited to the short term.
Finally, one may wonder if the internet bubble, ethsaw a large number of start-ups in the
IT sector, may influence the results in some wduslin Spec. J | exclude the years 2000 and
2001, but otherwise stick to the estimation peonbdhe baseline estimations. The change in
the effect of wealth remains negative and significa both models.

In the model of exit (Table 5), almost all the retness checks confirm the result from
the baseline estimation that the bankruptcy lawrrefdid not significantly change the effect
of wealth on the yearly probability of exit fromlfsemployment. This finding includes the
nonlinear Spec. B, where the three interaction sewith the post reform dummy are jointly
not even significant at the 10% level. Only in Spgdancluding risk attitude, we observe a
negative interaction term which is significant lag¢ tL0% level, but the estimated DID remain

insignificant?® Note that | also include the square of risk talemin this specification, as

% The significance of the interaction term could ilgabe due to sampling error, given that actualy 1
specifications are estimated.
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Caliendo et al. (2010) report that risk toleran@s la U-shaped effect on exit from self-
employment. This result is confirmed here usingfie@nt time period: The minimal risk of

exit is found at a medium level of risk toleranéabout 5-6 on the 11-point scale.

6 Conclusion

The model developed in this paper illustrates ¢hatore forgiving personal bankruptcy law,
which allows a “fresh start” for insolvent entrepeeirs, may have two opposing effects on the
attractiveness of entrepreneurial activity in corgmn to wage work. On the one hand,
forgiving personal bankruptcy proceedings proviggirance, as entrepreneurs enjoy a partial
discharge from debt in case of misfortune. On tinerhand, they also increase interest rates,
because banks demand a risk premium as compengatitime lower expected recovery in
case of debtor bankruptcy. The model further shimasboth effects are more pronounced for
less wealthy potential entrepreneurs, because #athy bring in their wealth as collateral
and thus neither benefit as much from the insurance suffer as much from the increased
interest rates.

The introduction of the German Insolvency Code989, which newly provides a “fresh
start” policy, serves as a natural experiment & tbe model and to assess which effect
dominates. The results indicate that the insuraffeet outweighs the interest effect. Thus,
the “fresh start” makes entrepreneurship more ciwte, especially for the less wealthy.
Sensitivity analysis shows that the results areisob

The findings contribute to the literature highligigt the value of a more forgiving
personal bankruptcy law for entrepreneurship. inlight of these results, the current plan of
the German government to reduce the time to digehttom personal debt from 6 to only 3
years can be expected to further increase entrepriah activity. Countries without a “fresh
start” policy may want to consider introducing fitthe promotion of entrepreneurship is a

policy objective. Precisex-ante quantification of the effect of future reforms oérponal
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bankruptcy law on entrepreneurship requires a rsuetural estimation approach, which is a

possible avenue for future research.

References

Agarwal, Sumit, Souphala Chomsisengphet, Chunlun Bnd Lawrence Mielnicki (2005),
“Impact of state exemption laws on small businesskbuptcy decision,”Southern
Economic Journal 71(3), 620-635.

Ai, Chunrong, and Edward C. Norton (2003), “Intéi@ac terms in logit and probit models,”
Economics Letters 80(1), 123-129.

Armour, John, and Douglas Cumming (2008), “Bankeyptaw and entrepreneurship,”
American Law and Economics Review 10(2), 303-350.

Berkowitz, Jeremy and Michelle J. White (2004), fReuptcy and small firms’ access to
credit,” RAND Journal of Economics 35(1), 69-84.

Blanchflower, David G., and Andrew J. Oswald (1998)hat makes an entrepreneur?”
Journal of Labor Economics 16(1), 26-60.

Blundell, Richard, and Monica Costa Dias (2008)|téfative approaches to evaluation in
empirical microeconomics,Journal of Human Resources 44(3), 565-640.

Braun, Eberhard (2006), Commentary on the Germaalvency code, Dusseldorf: IDW-
Verlag.

Caliendo, Marco, Frank M. Fossen, and AlexandeKi&ikos (2009), “Risk attitudes of
nascent entrepreneurs: New evidence from an expetalty validated survey,Small
Business Economics 32(2), 153-167.

Caliendo, Marco, Frank M. Fossen, and AlexandeKrgikos (2010), “The impact of risk
attitudes on entrepreneurial survivalgurnal of Economic Behavior and Organization

76(1), 45-63.

29



CDU, CSU, and FDP (2009), “Wachstum. Bildung. Zus®nhalt. Koalitionsvertrag
zwischen CDU, CSU und FDP, 17. Legislaturperiode,*”

http://www.cdu.de/doc/pdfc/091026-koalitionsvertaducsu-fdp.pdfaccessed 12/01/10.

Dohmen, Thomas, Armin Falk, David Huffman, Uwe Seindirgen Schupp, and Gert G.
Wagner (2005), “Individual risk attitudes: New esrtte from a large, representative,
experimentally-validated survey,” IZA Discussionpea 1730, Institute for the Study of
Labor, forthcoming inJournal of the European Economic Association.

Evans, David S., and Boyan Jovanovic (1989), “Aimested model of entrepreneurial choice
under liquidity constraintsJournal of Political Economy 97(4), 808-827.

German Bundesbank (2010), “Time series WZ3400:d¢ietlerived from the term structure
of interest rates, on listed Federal securitieshvahnual coupon payments / residual
maturity of 1.0 years / end of month,”

http://www.bundesbank.de/statistik/statistik zdftem.en.php?func=row&tr=Wz3400

accessed 12/02/2010.

Holtz-Eakin, Douglas, David Joulfaian, and Harvey Fosen (1994), “Entrepreneurial
decisions and liquidity constraintdRAND Journal of Economics 25(2), 334-347.

Fan, Wei and Michelle J. White (2003), “Personaikaptcy and the level of entrepreneurial
activity,” Journal of Law and Economics 46(2), 543-567.

Federal Statistical Office (2010), “Insolvenzverm — Fachserie 2 Reihe 4.1 — Dezember

und Jahr 2009 http://www.destatis.deaccessed 12/09/10.

Fossen, Frank M. (2009), “Would a flat-rate taxmstiate entrepreneurship in Germany? A
behavioural microsimulation analysis allowing faaks” Fiscal Sudies 30(2), 179-218.
Franks, Julian R., Kjell G. Nyborg, and Walter MNardus (1996), “A comparison of US, UK,

and German insolvency code&jhancial Management 25(3), 86-101.

30



Fuchs-Schundeln, Nicola, and Matthias Schindel®@FR0‘Precautionary savings and self-
selection: Evidence from the German reunificatiemgeriment”,”Quarterly Journal of
Economics 120(3), 1085-1120.

Gropp, Reint, John Karl Scholz, and Michelle J. Whi1997), “Personal bankruptcy and
credit supply and demanduarterly Journal of Economics 112(1), 217-251.

Hurst, Erik, and Annamaria Lusardi (2004), “Liqudiconstraints, household wealth, and
entrepreneurshipJournal of Political Economy 112(2), 319-347.

Jenkins, Stephen P. (1995), “Easy estimation mettod discrete-time duration models,”
Oxford Bulletin of Economics and Statistics 57(1), 129-138.

King, Gary, and Langche Zeng (2003), “Logistic eggion in rare events datdolitical
Analysis 9(2), 137-163.

Leutheusser-Schnarrenberger, Sabine (2010), “Redddndesministerin der Justiz Sabine
Leutheusser-Schnarrenberger, MdB beim 7. Deutscimsolvenzrechtstag der AG
Insolvenzrecht im Dt. Anwaltverein am 17.3.10 irrlBg*

http://www.bmj.bund.de/enid/6ddcc6eala3bc21ff5c Bimc461d,016098706d635f6964

092d0936363035093a0979656172092d09323031300936626468092d093033093a0

95f7472636964092d0936363035/Reden/Sabine Leuthe@shaarrenberger 1mt.html

accessed 12/01/10.

Mankart, Jochen and Giacomo Rodano (2010), “Patdmnkruptcy law, debt portfolios and
entrepreneurship,” working paper, University of Sallen, LSE and Bank of Italy.

Meh, Césaire A., and Yaz Terajima (2008), “Unsedutebt, consumer bankruptcy, and small
business,” Working Paper 2008-5, Bank of Canada.

Nykvist, Jenny (2008), “Entrepreneurship and ligyidonstraints: Evidence from Sweden,”

Scandinavian Journal of Economics 110(1), 23—-43.

31



Puhani, Patrick A. (2008), “The treatment effelbe tross difference, and the interaction term
in nonlinear “difference-in-difference” models,” AZDiscussion Paper 3478, Institute for
the Study of Labor.

Stiglitz, Joseph E. and Andrew Weiss (1981), “Credtioning in markets with imperfect
information,” American Economic Review 71(3), 393-410.

White, Michelle J., “Bankruptcy law,” in: A. M. Piolsky and S. Shavell (editors), Handbook

of Law and Economics, Volume 2, Amsterdam: ElseBiaf.

32



Appendix A: Supplementary Tables

Table A 1. Weighted mean characteristics by employent type

Self-employed Employees Not working
highschool 0.382 0.219 0.144
apprenticeship 0.428 0.554 0.530
highertechncol 0.294 0.210 0.189
university 0.299 0.169 0.100
female 0.301 0.448 0.773
east 0.194 0.229 0.239
south 0.264 0.259 0.255
north 0.133 0.124 0.128
age 41.5 39.1 40.7
prworkexpl10 1.567 1.473 1.148
prunempexp 0.415 0.401 0.804
disabled 0.029 0.059 0.084
german 0.967 0.958 0.945
nchild 0.762 0.659 0.924
married 0.654 0.622 0.757
fatherse 0.188 0.081 0.078
wealth 2.526 0.994 1.173
homeowner 0.558 0.461 0.518
grosslaborinc 2952 2095 0
duration 6.669 9.187 4.396
risk tolerance 5.316 4,732 4,138
Person years 4049 44196 11597

Notes: The table shows means of the variables used is dhalysis by
employment state, weighted using population weights risk tolerance, the
number of person years is lower than for the otfagiables (2972, 32698, and
8047 for the self-employed, employees, and not imgrkeople, respectively).
Source: Own calculations based on the SOEP (1993-2004).
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Table A 2: Description of variables

Variable

Definition

highschool

apprenticeship
highertechncol

university
female
east

south

north

age
prworkexp16
prunemexp
disabled
german
nchild
married

fatherse
wealth

homeowner
grosslaborinc

duratiori

notempl
prostref
X_sq
X_Cu
X_ne

Dummy for individuals who finished higlsecondary school with a university entrance
qualification ('Fachhochschulreife" or "Abitur")
Dummy for individuals who finishedapprenticeship (ehre")

Dummy for individuals who finishethigher technical college, a health care school, or
civil service training (Berufsschule", " Schule Gesundheitswesen”, "Fachschule",
"Meister", "Beamtenaushildung”, or "Sonstige Ausbildung")

Dummy for individuals who have a univigrslegree

Dummy for females

Dummy for individuals living in the area ofrfeer East Germany or Berlin.

Dummy for individuals living in Baden Wuerttberg or Bavaria.

Dummy for individuals living in Schleswig Hstéin or Lower Saxony.

Age of individual
Years of full time work experience prior to theay®f observation, divided by 10
Years of unemployment experience prior to the yéabservation

Dummy for handicapped / physically chajkahindividuals

Dummy for German nationality

Number of children under 17 in the household

Dummy for married and not separated indiaig. Omitted category for marital status is
"single"/"widowed"

Dummy for individuals whose father waé-sgeiployed when the respondents were 15
years old

Estimated sum of financial assets, owneupied property and other property in
100,000 euro, deflated to 1998 prices using thesGmer Price Index

Dummy for individuals who own their dvved

Real gross monthly income from paadkwself-employment or regular employment) in
1000 euro, deflated to 1998 prices using the Coestrice Index
Tenure of current spell (self-employment, regelaployment or
unemployment/inactivity). For left-censored spele duration since the last job change
is used, which may be shorter than the overalll §gmmebody switched jobs

Dummy for individuals not in paid work

Dummy for observations in and after 1999

Square of variable

Cube of variable

Interaction term of variablewith the dummy variable notempl

Notes: Dummy variables equal 1 if condition holds andli@eowise.
#Uses information from the lifetime employment higton the SOEP.
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Table A 3: Estimation of the net value of owner oagied housing

needsSomeRenovation
needsFullRenovation
Size

size_sq
interestMortgage
yearsinDwelling
interestMortgage * yearsinDwelling
city2to20th
city20to100th
city100thTo500th
cityGe500th
centralDistrict
cityMissing

Rowhouse

apt3to8units
apt9plusUnits

otherBuilding

-1.62e+04**
(4975.3104)
-5.25e+04%+*
(1.12e+04)
919.2060%**
(245.6902)
-0.8789
(0.8412)
-41.2967%*
(7.6973)
-545.1070*
(240.1739)
1.2690*
(0.6228)
3556.1265
(6528.6200)
2124.6516
(7427.4328)
1.62e+04*
(8455.6738)
2.58e+04*
(1.32e+04)
-509.6278
(6141.3238)
1144.6627
(6650.4868)
-1.09e+04
(1.78e+04)
-950.9687
(2.73e+04)
-3.06e+04
(1.97e+04)
6475.4284
(1.33e+04)

balconyTerrace 2.09e+04***
(6053.7877)
Garden 1.34e+04
(9193.2381)
7 dummies indicating building age yes
15 federal state dummies yes
constant -3.85e+04
(2.95e+04)
R2 0.151
Person years 2596

Mean outcome

1.05973e+05

Notes: The table shows estimated coefficients of an @@ession explaining the net value of
owner occupied houses and apartments. Heterosm#yasibust standard errors in parenthesis.

Stars (***/**/*) indicate significance at the 1%/5%d0% levels.
Source: Own calculations based on the SOEP (2002).
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Table A 4: Probability of self-employment transitions and state: Full results

A: Entry A: Exit A: Self-em. state
postref -0.0948 0.1909 0.0965
(0.2197) (0.2364) (0.0665)
wealth 0.0483*** -0.0141 0.0682***
(0.0094) (0.0178) (0.0124)
postref * wealth -0.0450*** -0.1057 -0.0339***
(0.0146) (0.0699) (0.0123)
duration -0.4500%** -0.4144%*
(0.0578) (0.0641)
dur_sq 0.02471*** 0.0261***
(0.0055) (0.0060)
dur_cu -0.0004*** -0.0005***
(0.0001) (0.0001)
notempl 0.3134
(0.2418)
duration_ne 0.1484
(0.1630)
dur_sq_ne 0.0009
(0.0240)
dur_cu_ne -0.0005
(0.0010)
highschool 0.1302 -0.0379 0.4469***
(0.1443) (0.1784) (0.1160)
apprenticeship -0.0576 0.1452 -0.1972*
(0.1207) (0.1662) (0.1004)
highertechncol 0.1787 -0.1711 0.3625***
(0.1362) (0.1833) (0.1085)
university 0.5621*** 0.0040 0.1649
(0.1603) (0.1829) (0.1297)
female -0.7520*** 0.6040*** -0.8895***
(0.1095) (0.1247) (0.0969)
east -0.5089*** -0.2787* -0.1006
(0.1328) (0.1596) (0.1120)
south -0.1585 -0.0664 -0.0359
(0.1230) (0.1541) (0.1120)
north -0.1456 -0.3530* 0.0868
(0.1618) (0.2114) (0.1505)
age 0.2164*** -0.0339 0.2265***
(0.0606) (0.0707) (0.0495)
agesq -0.0026*** 0.0005 -0.0024***
(0.0008) (0.0009) (0.0006)
prworkexpl10 0.6544** -0.5462* 0.2704
(0.2753) (0.3046) (0.2158)
prworkexpl10_sq -0.2280*** 0.1091 -0.0783
(0.0802) (0.0778) (0.0587)
prunempexp -0.0682 0.0046 0.0359
(0.0660) (0.0998) (0.0911)
prunempexp_sq 0.0047 0.0170 -0.0179
(0.0071) (0.0110) (0.0186)
disabled -0.1026 0.4506 -0.6853***
(0.2204) (0.2836) (0.1936)
german 0.0706 0.0894 0.0127
(0.1869) (0.2432) (0.1851)

Continued on the following page
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Table A 4 continued

A: Entry A: Exit A: Self-em. state
nchild -0.0397 0.0151 0.0051
(0.0536) (0.0683) (0.0428)
married 0.0037 0.2277 -0.2533***
(0.1137) (0.1460) (0.0952)
fatherse 0.4122*** -0.3465* 0.9172%**
(0.1568) (0.1944) (0.1240)
d1994 0.1163 -0.1669 -0.0612
(0.1959) (0.2424) (0.0464)
d1995 0.0074 -0.4291* -0.0742
(0.2019) (0.2569) (0.0541)
d1996 -0.0724 -0.1002 -0.0260
(0.2052) (0.2421) (0.0590)
d1997 -0.0146 -0.4365* -0.0190
(0.2034) (0.2596) (0.0617)
d1998 0.0450 -0.4589* -0.0057
(0.2018) (0.2604) (0.0643)
d2000 0.0211 -0.3389 -0.1409***
(0.2225) (0.2464) (0.0435)
d2001 -0.1164 -0.6185** -0.1355***
(0.2368) (0.2723) (0.0506)
d2002 0.0457 0.0461 -0.1835***
(0.2233) (0.2430) (0.0574)
d2003 0.1912 -0.7290** -0.1889***
(0.2191) (0.2943) (0.0593)
d2004 0.2852 -0.2140 -0.1020
(0.2174) (0.2531) (0.0632)
_cons -7.5070*** -0.2019 -1.4744%
(1.0755) (1.2598) (0.8776)
chi2 482.491 222.605 507.860
Log likelihood -2860.929 -1159.590 -13459.909
Person years 55793 4049 59842
Mean outcome 0.009983 0.098049 0.067662

Notes: The table shows estimated logit coefficients ahadel of the yearly
probabilities of entry into and exit out of self-plmyment and of being self-
employed. Cluster and heteroscedasticity robustist@ errors in parenthesis.
Stars (***/**/*) indicate significance at the 1%/5%d0% levels.

Source: Own calculations based on the SOEP (1993-2004).
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Appendix B — Hazard Rate Model

This appendix describes the discrete time hazasedmadel used to estimate probabilities of
entry into and exit from self-employment, condiabon the duration of the current state. Exit
from self-employment and entry into self-employmeme modeled analogously; in the
following, a spell refers to a self-employment $pethe exit model and to an employment or
unemployment/inactive spell in the entry model. fReslents may experience multiple spells
during the observation period. | use the discreie-megative random variablé to describe
the duration of th&-th spell of individual. When a spell terminates in yedgmeasured from
the beginning of the spellT;x takes on a value df The hazard ratdi(t) is defined as the
probability that spelk of personi ends in period (i.e., a transition occurs) conditional on

survival until the beginning df
At X ) = P(Ty =t|Ty 21, X, ). (B1)

whereX(t) is a vector of the characteristics and covariateadividuali in intervalt of spell
k including the personality characteristics. Thebatality of remaining in the current state in
period t (“survival”), conditional on having survived untithe beginning oft, is the

complementary probability

P(T, >t|T, =t, X, (1) =1- A, (| X, ©)) . (B2)

The survivor function, which represents the unctodal probability of remaining in the
current spell until the end of periog can be written as the product of the survival

probabilities in all periods before andtin

S(t %) = P(T > | X, ) = ﬂ(l—ﬂik (7] %, (1)) (B3)

Consequently, the unconditional probability of ansition in period is the probability of

survival until the beginning of periddmultiplied by the hazard rate in peribd
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t-1

P(T =t X, ) = A (1] X (0) ] (1= A (71X (D). (B4)

7=

The model is estimated using the maximum likelihaodthod, which takes into account
completed spells as well as both left-censoredrayid-censored spells. For a fully observed
spell completed with an exit from the current emypient state, the contribution to the
likelihood function is given by equation (B4). Far right-censored spell the likelihood
contribution is given by the survivor function (B3)ecause it is only known that a person
“survived” until the end of the observation periddt not when the spell will end. Combining

these two cases, the likelihood contribution gpelldk of an individual can be written as

A'k tik Xik tik " i
Liknotleft—cmsored ( parameterS| C, Xik) = |:1_l/1iE (t|lk| Xl(k (tl)k)))i| D (1_ Aik (T| Xik (T))) (B5)

wherecik is a censoring indicator defined such that= 1 if a spell is completed and 0 if a
spell is right-censored.

If a spell is left-censored in the SOEP, becaussgme enters the panel after spklhas
already lastedix years, conditioning on survival up to the end efi@d ux means dividing

expression (B5) b$iui). Then the likelihood contribution of the spell is

Gy

i A (tik| Xik (tik)) 1" D (1_/]“‘ (T| Xik (T)))

L, ( parametersc, X, ) = -
( SI ) _1_/1ik (tik| Xik (tik ))_ ||_k| (l_Aik (T| Xik (T))) (86)

| A (tik|xik(tik)) T
) 1= A (tik|xik (" )) rzlu_.|+1(1_/1ik(r| Xi (T)))

Note that this more general notation includes aqna(B5) for spells that are not left-
censored Wk = 0). In the SOEP, retrospective employment hystquiestions enable me to

recover the spell durationg and thereby deal with left-censoring.
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The overall likelihood contribution of an individuaequals the product of the likelihood
contributions of theK; spells the person experienced in the observateiogh The sample

likelihood function is the product of the individu&elihood contributions:

L( parameterslc, X ) = ﬁl lK__ilLik (B7)

The log-likelihood function is

log L ( parametersic, X ) = ii logL,

i=1 k=1

=iiqklog{ A (] X () }Lii , log| 1= A (7] X, @) ]

1= A (6] X )

(B8)

Define a new binary transition indicator varialgie = 1 if person completes spek in period
7, and O otherwise. Thg, correspond to dummy variables that equal 1 ifaamdition is
observed betweenand 7+ 1, and 0 otherwise. Effectively adding some gdamthe sum, it

can be written

log L ( parametersy, X )

L& |k(T| Xlk(r)) N K _
r:u,kﬂy'” L A (7%, @) AP kﬂlog[l (71X @) ] (BY)

x

tik

Me 1M
M- 1

(e 00 A (11X, () ]+ 1= i Yog[ 1= (1] X, €)])

!
iy
=~

1l
[y

i T=uy +1
The last expression has exactly the same form estdndard log-likelihood function for a
binary regression model in whigk; is the dependent variable and the data are org@uniz

person-period format, whereis measured from the beginning of the currentlsgad thus
measures its duration (cf. Jenkins, 1995).

The functional form of the hazard rate is specifisd logistic hazard model:

exp(f )+ X, €)B)

& (T| i (T)) - 1+ exp( fe)rX, )8) |

(B10)
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where the functiori(7) represents the dependence of the hazard ratkeogpell duratiorr

(baseline hazard), specified as a polynomial fumctif the third degree.
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