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Abstract

Abstract:* This paper investigates the joint effect of lodabor market conditions and individual
differences on the duration of self-employment pési Using register based, data the study focuses o
previously unemployed business founders who hageived public support to realize their entreprersdur
activities. Local labor market conditions accourdr fa high level of complexity while personal
characteristics are related to the founder’'s emplyt background. Using accelerated failure time eted
controlling for unobserved heterogeneity and alloyvifor competing exit risk we find that higher and
increasing local labor market pressure decreasesduhation in self-employment whereas higher peexbi
(re-unemployment) risk and lower economic prospefiir incumbent firms reduce exit risks. The result
reveal that the effect of external conditions isltidimensional and non-linear. On the individuavéé we

find strong support for the ‘hot-house’ hypothefsisgaining comparative advantages.

Keywords: self-employment, duration, competing risk, lokztdor market situation
JEL-Classification: C41, J62, J64, L26, M13, R23
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! Stata 10.1 was used in all calculations. Do-fdes results that are discussed but not reportetkiail are available
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1. Introduction

In the last decade, self-employment has becomellaea®blished subject in labor market
research and has substantially contributed toithd 6f entrepreneurship. In part, this reflects th
growing share of individuals who consider self-eayphent as an alternative income option as it
is discussed to offer flexible (re)employment opsdor migrants and the chance to avoid or to
guit unemployment (Blanchflower 2000). Public prdioo in this field has increased in the last
decade. For example we observed 90.000 financglpported transitions from unemployed into
self-employment in Germany per year in the lates99vhich increased to more than 250,000 per
year in 2003. It is therefore of crucial politidaterest whether such employment positions remain

stable and what characteristics extends or shélneperiods in self-employment.

However, research on the context of self-employnemgevity has been concentrated on
individual attributes showing that socio-demograplharacteristics, formal qualification and
experience are driving forces for sustainable saifsloyment periods (e.g., Bates 1990; Cooper et
al. 1994; Robinson and Sexton 1994; Gimeno et@71Cressy 1996). Little is known about the
external economic conditions that determine theatdon of self-employment and how individual
differences interact with labor market conditiofkis is surprising since related fields of research
show substantial importance of economic conditioalated to job choice, firm survival and
unemployment duration (e.g., Acs and Armington 20@hd 2004b; Fritsch et al. 2006; Blau
1990 and 1992; Arntz and Wilke 2009). Furtherma®yeral contributions have been made that
explicitly emphasize the importance of regionaffeli¢énces for the initiation of self-employment
(Georgillis and Wall 2005; Parker 1996; Bergmanm &ternberg 2006; Wagner and Sternberg
2004 and 2005; Falck 2007).

Up to now, only few studies focusing on the deteraion of self-employment durations
also include information relating to (regional) eomic conditions (Taylor 1999; Carrasco 1999;
Johansson 2000; Andersson 2006; Cueto and Mato)200articular, little attention has been
spent on the potential effects of individual difaces across economic settings and on a
systematic examination of the role of local labarket conditions. Hence, we use multiple local
labor market characteristics and include informatiabout absolute and relative economic
pressure, control for the instability of labor matrkonditions and account for potential non-linear
effects. Furthermore, on the individual level, wgoastudy the relevance of characteristics related
to the individual's (biographical) employment baokgnd and we include interaction effects

between individual and regional characteristics.

We use register based data from the German Fe##ngloyment Service (Integrated
Employment Biographies, IEB) and focus on individuazho were unemployed before entering

self-employment and who received public supportrifing allowance’) for making this



transition? This data has been recently compiled to studyiddal employment biographies and

allows the observing of detailed information of fleender’'s employment history as well as for a
valid identification of local labor markets. Thetdamoreover, does not suffer from any types of
survey bias and covers a period of almost seversy@® account for the time depending nature
and right censoring of quits in self-employment wse accelerated failure time models. The
empirical investigation also controls for the prmese of unobserved individual heterogeneity and
studies the determination of duration for competaxit risks to gain deeper insights about the

economic motivation to quit self-employment.

For the structure of this study, the investigatiemperformed in seven sections. Section 2
introduces the framework of the analysis and disessome related findings. Section 3 describes
the data and the variables used, followed by af lmerview of the econometric setting of the
empirical investigation (4). Section 5 containsatggive findings. Finally, the last two sections

(6 and 7) present and discuss the results.

2 Framewor k

2.1 Theoretical underpinning

To assess the role of local labor market conditiand individual characteristics in exits
from self-employment, we shall consider a situatiorwhich a self-employed persarhas two
options: i.e. remaining self-employed and earniypgor switching to another position of
employment and receiving a wagewef The values foy andw are assumed to be random draws
from distributions of potential incomes (includipgcuniary and non-pecuniary income) based on
the external labor market conditiomsand the individual’'s characteristigs The distributions (y|
77 X) andf(w| 7z X) shall define the potential incomiis a rational agent and will switch if the
income changes tp< w.® Assessments in this context will be associateth wénefits in terms of

option values related to optimal points of exitsl @me not costless.

Therefore, factors that determine the relative meo position will influence self-
employment longevity. However, the basic idea &t tim all cases new information abagi(y| 77

x) andf(w| 7z x) comes into light, new assessments are made hamdnd only this prompts exits.

2This promotion scheme ran until Fall 2006 and wasnfy a financial subsidy of the Federal Employm@ifice to
encourage self-employment activities among the ypleyed (for other studies that also focus on tlopydation in
Germany, see Hinz and Jungbauer-Gans 1999, PfeiffdrReize 2000, Wiel3ner 2001, Reize 2004, Caliamtb
Kritikos 2007, Oberschachtsiek 2008). Note that éineount of start-ups funded with bridging allowanre2003
equals at least 50% of the total number of selfdeygd people out of unemployment (Lehnert 2004)r Hee
international relevance of this population, see, drample: Evans and Leighton (1990), Meager (19@&)rasco
(1999), Béheim and Taylor (2002), Cueto and Mat@0@ or Andersson and Wadensjo (2007).

3 A critical objection could be made to the effduat rational behavior may be less valid in the emhbf unemployed
founders. However, for the sake of simplicity, wil wot account for this in the theoretical discioss



Accordingly, we assume that two sources exist treiermine this evaluation process: time and

external changes.

From the perspective of y andw are time-dependent parameters. The start-up @&wa n
venture initially bases on imperfect informationedto the limited knowledge of the relevant
market structure and of the founder’s own (initiability to run the business. Bayesian learning
produces adjusted information regarding the distrdn of y. Over time, the variance of
decreases (better estimatesy)pf which reduces the cost/benefit ratio of adjustfity| 77 X).
Consequently, the exit probability will be highetr the beginning of a new venture and will
decrease over time. In addition, differences inrdgey may also relate to the individual's

gualification.

Time also produces new information in relation te tdistribution off(w| 77 x). In
particular, the value of human capital that is &ggille for wage employment will decrease
(relatively). For example, we may observe a deotinarrival rate of better job offers across time
(Pissarides 1994; Bruce and Schutze 2004; HyytiemehRouvinen 2008). This corresponds to a
reduction of the option value of quitting self-empient. However, the way this affects the
evaluation and, therefore, the exit probability elegls on the time-dependent pattern of the job
offer function, which is simultaneously influencéy labor market conditions and individual

characteristics (e.g., Mortensen and Pissarided;1B@&nchard and Diamond 1994).

Finally, new information also arises if externalnd@ions change. In this case, external
changes have a direct influence on the distribstiohy andw. On the one hand, changesn
affectthe level of demand and the costs of external nessu Simultaneously, external changes
also determine the distribution pfw| 7z X) as it influences the level of wages, the job\arrate,
and/or job security. Accordingly, if changes imoccur, the densities of assessig w; start to
increase because of greater variances in the dssmaf y and w. Again, the likelihood of
switching (potentially) increases. However, the e#fect of external changes on exiting self-
employment is complex. Deriving clear-cut expeatasi regarding the effect of external changes

on the exit choice depends on which income optsoafiected to a greater extent.

2.2 Selected findingsfor regional and individual characteristics

The empirical evidence of how variance in exteroahditions affects relative income
position in wage work and self-employment is ambiggl (for an overview, see Table Al in the
Appendix). Taylor (1999), Carrasco (1999), and Amisden (2006), for example, find that the
hazard rate rises with an increase in the unempdoymate. This implies that self-employment
incomes are relatively more affected by an econadawnturn than incomes in the wage work

sector. In contrast, Johansson (2000) and CuetoMaut (2006) find a negative correlation,



indicating a greater reduction in external inconptians than in self-employment incomes. This
finding reflects that high levels of unemploymerdsaciated with low-quality wage offers
(Pissarides 1994). Returning to wage work will thnesmore costly under the condition of high

unemployment and this, in turn, reduces hazardsrgyifrom self-employment.

Tervo and Haapanen (2009) consider indicatorsterdevelopment of local labor market
conditions. They find that the ratio of the unenyphent rate of the current and lagged periods
dominates the effect of the level of unemploym@ihis finding suggests that it is not the level of
local labor market pressure per se but the changexiernal economic conditions that causes
exits. Moreover, this result is also in line witretargument of a higher density in evaluatyrand

w due to external changes.

Kangasharju and Pekkala (2002) suggest that tleeteff economic changes for different
income options may differ along qualifications. Vhehow that across qualification, individuals
differ in their reactions to economic conditionsdam the way in which they quit self-
employment. In a period of an economic upturn, tfiegl an increased likelihood of quitting for
the highly qualified self-employed individuals wdibn economic downturn is correlated with a
lower exit probability. This result implies thatcimme elasticity is higher for highly qualified
wage workers than for highly-qualified self-empldypersons. In addition, this finding may also
reflect the presence of differences in the job offete between different types of wage work,
conditional on qualification and external conditsofPissarides 1994). As a result, the highly

gualified will face higher opportunity costs if nkat conditions improve.

Previous empirical studies have also emphasizet ekiernal conditions have varying
effects on self-employment hazards that occur fffeent reasons (e.g., Taylor 1999; Carrasco
1999; Johansson 2000). In particular, the newli+eployed evaluate the internal incomaot
only to w but also tou (denoting alternative post-exit positions). Foraewle, exits may be
followed by a period of unemployment, retiremerdrgntal leave or concentration on household
tasks. Previous studies do not reveal consistadtrfgs as to how involuntary (e.g., bankruptcy or
unemployment) and voluntary exits (e.g., wage waidate to external changes (see Table 1).
However, previous research suggests that the irapoet of external conditions appear to be more
important for exits into wage work than for invotarny exits. This implies greater elasticity in the

sales functions than in the job offer rate condigioon the variation of external conditions.

On the individual level gender, age, educationtiament, and professional background
are usually discussed as having a substantial itnpa¢he stability of self-employment periods
(for an overview, see Santarelli and Vivarelli 20@iannetti and Simonov 2004). In particular,
the net effect of human capital attributes and ioihdividual characteristics on success in self-

employment are theoretically part of different magisms.



First, human capital is usually discussed to playimportant role with respect to the
individual’s productivity. In this context qualifation is often expected to have direct effects on
the entrepreneurial and managerial capabilitiesy.(eBruderl et al. 1992; Bates 1990).
Furthermore, qualification also has indirect caatelins with success since it reflects past income
options. Research shows that males, middle-agedi@emd higher qualified business founders
are also less capital constrained when startingusinless (Bruderl et al. 1992; Cressy 1996;
Chandler and Hanks 1998; Parker and van Praag 200@&ddition, research also shows that the
composition of the individual’'s qualification cofages with motivation or/and individual
personally traits (e.g., Rauch and Frese 2000a2B07).

However, the net effects of individual charactecstfor self-employment duration are
ambiguous. Evans and Leighton (1989) for examptanstihat returns to human capital are lower
in self-employment than in wage work. Van der Skitisal. (2005) support this and show that the
returns to wage work are higher for the wage wakibian for the self-employed. This would
imply, in part, a negative correlation between dleation of self-employment and qualification as
reported, for example, in Johansson (2000) and Asste (2006). However, other studies report
insignificant or positive correlations between dfiehtion and survival (Bruderl et al. 1992;
Taylor 1999; Bates 1990). In addition, results adepend on the observed exit state. Johansson
(2000) for example finds that education decreabesrisk to quit into unemployment while it is
insignificant for exits in general. Likewise, Cueand Mato (2006) find that individuals with a
management background are more likely to have raikxits while it is irrelevant for exits into

wage work.

3 Data and variables

3.1 The data sources

The data used for this analysis come from the hatiegl Employment Biographies (IEB),
which is a merged dataset compiled by the Institiee Employment Research (see
Jacobebbinghaus and Seth 2007he IEB consists of four distinct sources of régisdata
originating from the registers of the Federal Enypt@ent Agency. These registers cover
employment and benefit histories dating back to0L88d official registrations for job searches,
unemployment periods, and participation in actiabdr market programs dating back to 1999.
The information on employment episodes covers asti¢he period up to the end of 2005 and is

updated on a daily basis.

* Note that access to this data (IEB) is usuallyitih to a 2.2% random sample (named IEBS) offengthle research
data centre of the Federal Employment Agency ($ge/Hdz-iab.de).



Each record in the dataset is linked with socioreenic characteristics and source-
specific information taken from the most current information availalben the record was
generated. This provides convenient time-dependefdrmation combined with detailed
information on an individual's employment historyn addition, the data uses secondary
information taken from the Establishment Historyn®&(EHP; for details see Spengler 2008) and
regional labor market information from the officistiatistics of the Federal Employment Agency.

This regional information is merged with the indiuial data at three-monthly intervals.

Individual characteristics cover socio-demograplmdéormation, qualifications, prior
duration of unemployment, job characteristics oftpamployment history (e.g., income, firm size,
occupation; within the last five years), and infatron on the founding year and main profession
practiced during previous employment periods. Thal\ also uses the official statistics of the
Federal Employment Agency to supplement the dath wetailed characteristics of the local
labor market situation. Furthermore, the EHP ermhilee identification of movements of

establishments at local level. This informationnisorporated on an annual basis.

3.2 Preparation of the data

A drawback of the IEB is its lack of (direct) infoation about self-employment projects.
The data only include information about periodspafticipation in self-employment promotion
programs funded by the Federal Employment Agenaywéver, the requirements of the legal
system and the regulation of the funding are sigfficto ensure the valid identification of self-

employment observatioris.

Specifically, the legal system requires that tretsof a self-employment period be close
to the start date of the subsidy. This enablesutieeof the start date of participation as the istgut
point of the observation of the self-employmentyAibservation in the data after the initiation of
the participation is then used to identify the paah which an individual quits self-employment
(excluding additional promotional periods in seffy@oyment). An exit event is thus defined

according to the change of employment position atifferentiates between exits into

5 The employment register adds information on wadggse of employment, job characteristics, and digations.
Benefit histories cover information on the type amchount of benefits received. The participationsirasure
register mainly contains information on measured anly includes approximate personal charactesstiinally,
the job search register adds detailed attributemdividuals’ qualifications and job search profile

5 The Establishment History Panel (EHP) contain®rimation on employment notifications valid on 3thdueach
year, which are aggregated at the establishmest.lev

" Due to computing restrictions, the merging is merformed on a monthly basis.

8 The bridging allowance is a nationwide program athilates back to 1995 in its most latest form aard until fall
2006. This program offered the full payment of upémyment benefits during the start-up period of ewn
business. Applications were approved if an applisainemployment period ended with the self-emplentand if
an independent authority evaluated the businessepinas potentially successful (for details, sede@do and
Kritikos 2009).



unemployment, (full time) wage work positions, asttier states. Finally, the duration of the self-
employment period is measured as the differencevdmat the start date of participation and the
date of the first observation thereafter. Howevershould be noted that the exact date of the

termination of the self-employment period and thason for it is not observed in the data

Local labor markets are identified using the Fed&raployment Agency’s labor market
district classification. This follows Arntz and W& (2009) and allows for an appropriate
approximation of a labor markets context that i: (@verage) relevant to the individual's
behavior. To account for the spatial effects, thelg also uses an alternative identification that

defines local labor markets on the basis of themmuter structures (see Section 6.6 for details).

Finally, for methodological reasons, the populatienlimited to participations between
1999 and 200% and also excludes individuals with implausiblperiods of participation and
individuals with more than three notifications @lfsesmployment promotion within the time span
under observation. Due to computing restrictiohg, final data set uses a 50% random draw of
the constructed data. This results in a data ss¢dan 161,086 founders, of whom 89,529 quit
self-employment within the observation period (nmaxim: 83 months). Further data processing

mainly relates to single variables and is repofitatdle A.2 in the Appendix.

3.3 Relevant attributes and hypothesis

Local characteristics

In keeping with previous studies (e.g., Taylor 1998e will use the unemployment rate
as an overall measure of regional economic presdureparticular, the unemployment rate
measures the general mismatch between the demarahdosupply of labor on the labor market.
To overcome concerns of endogeneity, we use tisé fimonthly regional unemployment rate for
the entire split time interval. In keeping with pieus findings, we may expect different
correlations between the unemployment rate anddéffeemployment duration of individuals. An
increasing unemployment rate may promote exits fretf-employment due to deteriorating

economic conditions and this raises the relativeoiine position in favor of wage work and

9 Self-employment activities may have been termidatean earlier or later point in time than obsedrirethe data. It
is also possible that exits will never be obserirethe data, e.g., if the individual retires ordases of full-time
household production. For the interpretation iiso important to keep in mind that ‘other state€lude minor
employment and official job search periods. It ddoaiso be noted that entitlements to unemployniemtefit will
end after a certain period and that this reducediitelihood of observing exits into unemploymentiéwing long
periods of self-employment and increases the lilogd of observing ‘other’ exits.

91n 2003 and 2004, several changes were made diaterto the promotion of self-employment by thelétal
Employment Agency in Germany (see Caliendo andilkad 2009). This restriction ensures that the papah is
most similar to founders who did not start from @sipion out of unemployment (see Hinz and Jungb&gems
1999).

11 These are observations with less than 60 daysadicipation (which is a likely indicator of termitions) and
periods of participation in excess of 740 days (twwy, incorrect notifications).



unemployment position. However, the structure miap de inversed if we expect that good jobs
become rare, a development that reduces the opéitue of future wage work positions in cases

of unemployment.

In addition, we also control for a running unempimnt index which standardizes the
local unemployment rate to 100 i# This adopts the concept developed by Tervo anapBliaen
(2009) and Cueto and Mato (2006) and enables trectdmeasurement of changes in external
conditions since the individual has entered selplyment. As in the case of the unemployment
rate, without further assumptions, previous findirend theoretical considerations do not enable
the formulation of precise expectations in relatiorthe correlation between this attribute and the

individual’s self-employment longevity.

Furthermore, the proportion of vanishing establishts (exits and movements; firm
hazard) per year and region is used as an inveessume of regional economic prosperity. To
address endogeneity concerns we use one-year lagfeunation. The intuition behind this
attribute is that firm mobility and firm deaths lexdt a decrease in the degree of expected
economic prosperity for a local market. Howevermfihazard may also characterize reduced
competition, which opens greater market shareséov firms or which simply forces individuals
to remain self-employed due to the lack of altemeatemployment options in wage work.

Therefore, the determination of the individual’$fsanployment duration remains unclear.

In line with Parker (1996), we will also test thre{)unemployment risk in each region in
relation to its relevance for an individual's egitobability. Risk will be defined in terms of local
employment instability. Employment instability i®fthed as the error variance of a time-series
estimation (root mean squared error) of the locahthly unemployment rate covering the period
between 1999 and 2084 We expect that returning to wage work is more lgost regions with
high variance because of greater re-unemploymeskisriThe option value of wage work will
decrease in the context of high unemployment riSkserefore, increased variance should be

related to a prolongation of durations in self-eoyphent.

Finally, we distinguish between east and west Gagnta take into account the general
economic differences between the regions in eadtwest Germany. As is case the for the

measurement of other local labor market conditidins,expected findings remain ambiguous.

2 The root mean squared error (rmse) is the diffeedmetween an estimated quantity and the true \a@fltiee quantity
that is estimated. Using the rmse instead of theamae has two major advantages: first, this meagssrless
sensitive to seasonal employment fluctuations tharance (the correlation between rmse and variaad®82),
because it does not measure the difference frommféaxible reference point (the mean). Second, andordingly,
the rmse allows the inclusion of some types of Xpexted’ development and appears, therefore, tanbee
accurate in addressing the underlying intentiothefmeasure.



Individual characteristics and interaction effects

Blanchflower and Meyer (1994), Wagner (2004), aadker (2009), for example, provide
evidence to the effect that, for reasons of sdiét®n, individuals starting a new venture mainly
come from small firms (the so called ‘hot-housephthesis). The argument behind this finding is
that small firms may provide more applicable knadge and networks and may also foster
diversity in an individual’s skill set (see Laze2005; Wagner 2003 and 2006). To approximate
the individual’s working background we will use ttegest employer’s median firm size (within a
five-year period). Overall, we expect to find a fpiee correlation between a small-firm

background and self-employment duration.

Lazear (2005) and Parker (2007) also emphasizéntpertance of applicable knowledge
provided by previous job experience; this has dleen accentuated for formerly unemployed
founders by WielRner (2001). To follow up on thigadd the study includes information about the
last position held (manager and master craftsmad)iformation as to whether an individual has
worked in a commercial profession. Moreover, théadanables controlling for the level of
unobserved productivity in terms of a wage premianthe last employment position before the
start-up (Andersson and Wadensjo 2087Dverall, these attributes are assumed to reflect
increased productivity, which should cause a prgation in self-employment. However, they
also reflect high opportunity costs which may irage exit probabilities. Accordingly, we may

expect shorter durations in relation to exits image work positions.

The study uses biographical employment informatimn account for a founder’s
motivation in starting a business. The unemployndamation and ‘minor employment position’
(‘geringfligige Beschéftigurjg before entering self-employment approximatelydieass ‘push
motives’ (e.g., Taylor 1999; Johansson 2000; vamaBr 2003): we expect shorter self-
employment durations in relation to these attrisuta addition, the number of different jobs held
(in the past two years) operates as an indicatorafoindividual's (voluntary and involuntary)
disposition towards changing jobs (Hyytinen anddkannas 2007; the switching disposition’-

hypothesis)?

Finally, we test the importance of the founder’'snaun capital in the context of the local
labor market situation using the interaction of iuidiual attributes and local labor market
characteristics. However, the local labor markehigdti-dimensional. In this study we concentrate

on the development of the local labor markets. €fme, the investigation uses the

13 More precisely, we use the difference betweenréadized and predicted monthly gross income based selected
set of covariates (e.g., age, schooling, job changender, job position, size of the establishmeatiditional on
the type of profession and part-time or full-tintatsis). In cases, in which the realized income.& 13 quartile)
times larger than the expected (predicted) incowe,define this as a wage premium. We used thisstiold to
emphasize the notion of a ‘high’ wage premium amdvercome potential measurement errors.

4 In accordance with Lazear (2005), job changes alay operate as an indicator for the balance ohdividual's
skill set. However, we will not pursue this persipee based on the number of job changes.



unemployment index as the regional component fa idhentification of interaction effects.
According to the findings of Kangasharju and Pe&k§2002) and in keeping with those of
Pissarides (1994), we will expect more qualifiedirfiders to show greater elasticity in their

reactions to external changes.

4 Econometric setting

To conduct the empirical investigation we will usecelerated failure time models which
define an episode as a result of the timethat is scaled by a set of attribute® given a certain

time-scaling function. Technically, this is

I, =expEx B, 1)

where T denotes a random variable trand £, is a vector that describes the average (scaling)
impact of a covariate on the expected length oépisode. In the current setting, this is the time
elapsed until the quitting of self-employment issetved and its correlation with the explanatory
attributes. In the basic form the model is basedaolinear model of the natural logarithm of

survival time (Cleves et al. 2004):

In(t;) = %8, +In(7;)
=ﬂ0+xile+Ui (2)

where the logarithm of the process timet)nig a linear function of an individual’s charadsgics
X. The error ternv is assumed to follow a certain distribution angtaaes the properties aof For
example, ifv follows the standard normal distribution, the esponding survival timag is

subject to the log-normal distribution.

In the modeling approach, we will allow for unobssst heterogeneity. Absent
information will be treated as a (systematic) mexgfication of the model, which we control for
by assuming that it can be captured due to a cedpécification of a random effect (Guiterrez
2002)*° More precisely, we separate the ermgrterm into a random component) (and an

individual systemic component):

In(t) =G+ xB+& +a, ©)

15 Missing information may lead to a misspecificatiohthe duration model, causing an inadequate ss@tion of
the timing of exits. Limited information may be a&td to the characteristics of the start-up profecto limited
individual (e.g., individual risk aversion or theusehold context) and regional information (e.ompetition).
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wherea captures an additional time dependency in thereaemon. Taking frailty into account, we
specify the unobserved heterogeneity to follow engea distribution with a mean of one and a
variance of® (see Cleves et al. 2004).Given the set of observed information as wellradtf,

we obtain

In(ti) ::30 +XiIBX +Xrﬁx +XrtIBx +Xrt,iIBx +gi +ai . (4)

All information referring to the individual levelsitime-invariant X;, capturingto).
Regional attributes address both fixed and timerwnar effects k. and Xx.o). Xq; represents

interaction effects between the local labor masdietation and individual characteristics.

To account for different economic reasons for lagvself-employment, we will specify

formula (4) for different exit events:

In(t!) = f(x!,x},x), x5, B),0,9(a))), withj = 1,.....j andr; = min{ty,...,15}. (5)

For the investigation we will focus on a distinctibetween exits into employment and
exits into unemployment. Observations that exib iatdifferent destination than those of interest
are treated as censored. Competing exit risks mestutually exclusive. That means that the
considered exits must describe distinct transistates jE1 is not a subset ¢#1). Furthermore,
for a consistent interpretation, we must assumealitiomal independency of the competing risks
(see Thomas 1996 and Cleves et al. 2004).

5 Descriptive findings: profile, exits, and post-exit status

5.1 The profile of self-employment out of unemployment and the macr oeconomic
situation

As Table 1 shows, the population consists mainlynafles, middle-aged individuals
around the age of 38, and highly qualified peopke(Table A.3 in the appendix for correlations).
Almost 50% came from a small-firm background. Conmeglato Wagner’'s (2004) findings, this is

slightly higher than the proportion found among Ban nascent entrepreneurs (44%).

18 Gauss or gamma distributions are usually useamarol for unobserved heterogeneity in duration sledGuiterrez
2002). We chose the gamma distribution becausertdre flexible. Heckman and Singer (1984) haveesged the
criticism that the choice of the parameterizatioaynbe sensitive to estimates fHowever, following Manton et
al. (1986), we assume that the better the paraimatem of the baseline function, the lower the siginity.
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In addition, with reference to Lazear's ‘Jack-dfedades’ hypothesis (Lazear 2005), the
average total number of job changes within the ywar period prior to starting the business is
around 1.37 73% of the founders had experienced a longer sgalhemployment (> 4 months)
before entering self-employment. In accordance Bibigenhold and Staber (1991) and van Praag
(2003), this is indicative of a sample populatibattappears to be more likely to be pushed into

self-employment.

Note that the period under observation (1999 to5208 characterized by an economic
downturni® The non-weighted average unemployment rate acafissegions increased from
10.4% in 2000 to 13.03% in 2005. This picture shatr®ng variation at regional level. The
spread (min-max-distance) of the local unemploynramés rose from a span of 24 percentage
points to 26 percentage points. In addition, betw&899 and 2005, the unemployment index
varied between 40 and 142 points. Likewise, theestod vanishing firms (firm hazard) ranges
from 6% to 13.8% in 2000 and increases to betwe@¥&nd 15.5% in 2005.

5.2 Exits and exit status

Table 1 also displays the distributions of the c@tas conditioned for different types of
exits from self-employment (exits in general, exiteo wage work, exits into unemployment, and
exits into other states). Males, founders with leighualifications (high school diploma, college
or university degree, master craftsman qualifiaatiovith premium income and short
unemployment duration), and founders who have apl@yment background associated with
small business tend to be less likely to exit. Biwg on the post-exit states the results show that
individuals with higher qualifications tend to beore likely to switch to wage work positions. In

addition, exits into unemployment appear to betiaddy more likely in east Germany.

7 sSilva (2007) reports an average of almost 1.8 jobkl by Spanish adults before setting up a businégagner
(2006) finds a higher figure for the number of figlof experience (3.6) among German nascent eetneprs. Both
studies use definitions that differ from the onedisere and will systematically lead to higher figgi

18 Note that the economic situation in Germany chanige 2006 with an improvement of the macro-economic
conditions.
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Table 1: Descriptive statistics for entries and exits

entries exits
all into into into unknown
employment unemployment status
n 161,086 89,529 24,901 53,598 11,030
variable
mean stdv mean stdv mean stdv nmea stdv mean stdv
individual characteristics
gender (male 0.71 0.452 0.69 0.461 0.68 0.465 0.74 0.441 0.52 0.500
age" 37.79 8.637 37.90 8.922 36.73 8.088 38.55 9.350 37.37 8.262
motivation
short unemployment
(< 4 months}! 0.27 0.444 0.23 0.424 0.26 0.437 0.23 0.421 0.21 0.406
minor employment 0.05 0.212 0.05 0.222 0.04 0.201 0.05 0.207 0.11 0.309
number of job changés 1.34 0.691 1.38 0.736 1.42 0.730 1.38 0.746 1.31 0.691
qualification
schooling (>= high schoof) 0.28 0.449 0.27 0.444 0.32 0.466 0.23 0.419 0.38 0.484
academic degree 0.16 0.371 0.16 0.362 0.18 0.383 0.13 0.339 0.21 0.410
master craftsmahforeman® 0.03 0.168 0.02 0.126 0.02 0.136 0.02 0.123 0.01 0.111
managemert 0.06 0.228 0.05 0.225 0.07 0.250 0.05 0.217 0.04 0.199
commercial backgrountl 0.17 0.371 0.18 0.386 0.20 0.399 0.17 0.378 0.19 0.389
wage premiund 0.26 0.441 0.25 0.431 0.30 0.457 0.22 0.417 0.24 0.427
small business (< 20) 0.51 0.500 0.47 0.499 0.48 0.500 0.46 0.498 0.49 0.500
local labor market
unemployment ratg" 12.30 5.365 12.57 5.439 11.39 5.122 13.30 5.541 11.72 5.031
unemployment indeX " 100.00 0.000 103.38 13.375 102.40 14.551 103.22 12.370 106.42 14.802
variation index"" 0.41 0.193 0.41 0.189 0.39 0.181 0.42 0.192 0.38 0.185
% vanishing establishmerit$** 9.81 2.056 10.53 2.070 10.13 2.069 10.70 2.063 10.61 1.983
east German§ 0.29 0.456 0.28 0.448 0.20 0.397 0.34 0.472 0.19 0.391
cohort
1999¢ 0.21 0.411 0.22 0.415 0.27 0.445 0.20 0.400 0.20 0.403
2000 0.24 0.429 0.25 0.431 0.28 0.447 0.23 0.423 0.24 0.429
2001 0.25 0.432 0.25 0.431 0.23 0.418 0.26 0.437 0.24 0.427
2002° 0.29 0.456 0.29 0.452 0.23 0.418 0.31 0.462 0.31 0.463
profession
1 (primary sectof) 0.02 0.133 0.02 0.128 0.01 0.115 0.02 0.134 0.02 0.124
2 (trade/manufacturing) 0.39 0.488 0.36 0.479 0.32 0.468 0.39 0.489 0.24 0.429
3 (commercial/administratiof) 0.34 0.474 0.37 0.482 0.39 0.488 0.35 0.478 0.38 0.485
4 (transport/security/post) 0.08 0.269 0.09 0.287 0.09 0.283 0.10 0.295 0.07 0.252
5 (medical/caré) 0.04 0.186 0.02 0.153 0.03 0.181 0.02 0.128 0.04 0.191
6 (education/social welfare) 0.05 0.215 0.05 0.218 0.06 0.240 0.04 0.195 0.07 0.263
7 (else professiofi) 0.09 0.280 0.10 0.293 0.09 0.280 0.08 0.274 0.18 0.384

The table reports mean values and standard dewiédtdv); note that the mean reflects shares inafa dummy variable

d stands for a discrete change of dummy varialoe @ to 1; n stands for a numeric variable (metrig regional information, t = indicates time
varying attributes (monthly information changing aguarterly basis; in the case of vanishing eitaients annual information is used);
source: IEB; own calculations

Information related to the time-dependent natureeaft is displayed in Figure 1.

Specifically, it shows the survival function (ledraph) and the related hazard function (right
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graph) based on the Kaplan-Meier (1958) procedUFar information purposes, both functions

are displayed separately for each entry cohort.

As can be seen on the graph, time survival is laigthe beginning of the process (above
95%) and rapidly decreases after a period of sixtim® (end of the promotions period). After a
period of 36 (24) months, almost 55% (60%) of alirees are still self-employed. This decreases
to a share of 46% until the end of the observapernod (83 months). This indicates much lower
survival rates than those found in previous rede®rin keeping with the survival function, the
hazard rates (see right graph) increase durinditftenmonths and then decrease before the twelfth
month of activity. In conclusion, the hazard rabddws a ‘sickle-shaped’ function which is also
reported in earlier research (Bruderl et al. 199aylor 1999; WielRner 2001; Oberschachtsiek
2008).

Figure 1: Time dependency of self-employment exits
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source: IEB; own calculations

19 The survival function estimates for each time imgé the probability thathose who have survived the beginning of
the interval will survive to the end. Thereforedgfines as the product of the conditiopedbabilities of surviving
each time interval. Accordingly, the hazard funotidefines as the risk of a failure event in a givieme interval
conditional to the population that is at risk oilifeg in that given time interval.

20 wieRner (2001), for example, reports survivalsatgalmost 70% after a period of three years. Hing Gungbauer-Gans
(1999) find survival rates of 80% after two yeamsd Caliendo and Kritikos (2007) report survivabgabf between 65%
and 70% after a period of two years. However, venéa may arise from different observations perants from different
data sources. In particular, previous researchsiexion survey data which may suffer from a pasttp bias.
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Returning to Table 1, we also find that almost 6§&it self-employment by exiting into
unemployment and that only 28% entered into newleympent; this is similar to the findings in
Oberschachtsiek (2008).However, focusing on the post-exit state doesamstwer the question
as to whether the observed state remains stabke.data show that almost 45% of all exits into
employment fall back into unemployment and arour@®o3of those who have quit self-
employment by starting a period of unemploymenémger a wage work position. In addition, we
find that 50% of all post-exit states change witthia first six months and that 75% change within

one year.

6 Deter minants of duration

6.1 Model selection and the value of local information

Since accelerated failure time models allow differeanderlying time-scaling functions,
we tested different specifications for capturing thost adequate parameterization of the model.
We use likelihood-ratio tests (LR) and the Bayedi@ormation criteria (BIC; see Raftery 1986
and Burnham and Anderson 2004). According to theatdarate function displayed in Figure 1,
we tested gamma, log-normal, and log-logistic distiions, of which the log-normal duration
model shows the best fit to the d&taests for unobserved individual heterogeneity éaté that
individual frailty can not be rejected while contiog for individual and regional
characteristicd® Therefore, all model specifications used for tmepeical investigation below
control for an individual gamma distributed fraifyFor a graphical assessment of the model

selection, see Figure A.1 in the appendix.

Before starting the investigation of single atttidmi we will first examine the relative
importance of local information in explaining selfaployment longevity. Using likelihood ratio

tests different model specifications are studiedcihnclude different sets of covariates. We will

21 Note that for the population of business foundeh® were not unemployed before becoming self-emgdoyraylor
(1999) and Johansson (2000) find an inverse pidtunghich most self-employed people end their peérod self-
employment by entering a new job or quitting setfpdoyment voluntarily.

22 |n addition, we also tested the shape parametdreoffamma-distribution in its support for a logsmal distribution
of the self-employment durations (see Cleves e2@D4) which also supports this choice. Conditiomlall exits,
the shape parameter Kappa is not significantlyegéht to zero, which supports the choice of a logiral
distributed duration model. However, conditioning exits into employment and unemployment does mefep a
specific model.

2 The null hypothesis is tested that the varianaaater theta equals zero (see Guiterrez 2002).

% In keeping with the objections stated by Heckmad &inger (1984), we do not find strong differencelsted to the
inclusion and the specification of the frailty term
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use the development of the likelihood ratio and B¢ as indicators for the improvement of the

entropy (see Table 2.

Table 2: LR-test and the entropy of nested models

exits
all into
employment unemployment
specification
reference (model 1) LR: 3,163* LR: 2,722* LR381*
(introducing b1) BIC: 436,000 BIC: 184,658 BIg12,585
human capital (model 2) LR: 4,440% LR: 970* 1R269*
(adding b2 to modell) BIC: 431,719 BIC: 183,875 BIC: 309,475
labor market | (model 3a) LR: 56* LR: 136* LR7@
(adding b3a to model2 BIC: 431,669 BIC: 183,753 BIC: 300,121
labor market Il (model 3b) LR: 24* LR: >1 LR: 54
(adding b3b to model2 BIC: 431,658 BIC: 183,767 BIC: 309,082
labor market Il (model 3) LR: 1,015* LR: 494* LR: 1,315*
(adding b3 to model2) BIC: 430,820 BIC: 183,496 BIC: 308,276
H*R (model 4) LR: 90* LR: 16* LR: 73*
(adding b4 to model3) BIC: 430,831 BIC: 183,582 BIC: 308,305

table reports Likelihood Ratios (LR) and the Bageslinformation Criteria (BIC)

explanation: * indicates a significant rejectiontioé null-hypothesis of the Likelihood Ratio test;

the tests sequentially relates to the less compledel

content of the blocks: b1 (gender, age (+sq), dolpoofession, east/west); b2 (short unemploymeamior
employment, number of job changes, schooling, av&ddegree, crafts master, management, commercial
background, wage premium, small business); b3anipf®/ment rate); b3b (unemployment rate squaregl); b
(unemployment rate (+sq), unemployment index (+egpiation index (+sq), vanishing establishmentsq}}; b4
(interaction effects as displayed in Table 5)

source, IEB; own calculations

As Table 2 also shows, the equality of the modals loe rejected for all steps and for all
types of exits. Concerning the regional attributest are introduced in model 3, this indicates that
controlling for regional characteristics statistigamproves the modeling of self-employment
durations. However, the sequential introductionnefv attributes as displayed in Table 2 also
shows a decrease in the relative informational rilomtion of the included covariates. Testing
different orders for the inclusion of attributesveals that the highest net gain relates to the
introduction of individual characteristics. Furthmre, Table 2 also reports that the relative
importance of different sets of covariates in ekpleg self-employment duration differs

depending on the type of exit. Unlike previous fimgs, our results suggest that external

% The profession, the start-up cohort, gender, agd, the East/West classification are used to canthecreference
model (model 1). The second set of attributes dddber individual characteristics (e.g., motivatjaualification,
model 2). Model 3 and model 4 incorporate regiateracteristics, in which the latter also inclutles interaction
between individual characteristics and the (linear@mployment index.
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conditions predominantly correlate with exits intoemployment. In sum, the highest entropy

relates to the model specification that adds irdiiai and regional characteristics (modef®3).

Second, in accordance with section 2, we alsothlesnet gain of a higher complexity in
addressing local labor market conditions. Again, wee likelihood ratio tests for model
specifications that include different sets of regibcharacteristics. As can be seen from Table 2
(see specification ‘labor market II'), introducireg squared term yields a statistical significant
improvement of the entropy for all type of exitssurthermore, the sequential inclusion of further
local information (linear and squared term of theemployment index and firm hazard; not
displayed) also rejects the equality of the modetsall types of exits with the exception of the
variation indexX® Therefore, there is strong support for the usmoliple measures in addressing
local labor market conditions. Also notice that ceming the entropy of the statistical modeling
greatest improvements result from controlling foe tunemployment index and firm hazards,
which — in the case of the unemployment index —psupthe high relevance of external changes

as discussed earlier and also reported in Terva-aapanen (20095.

6.2 Testing single attributes

Two model specifications are differentiated for thgestigation. First, results concerning
local and individual characteristics are based lmnmhodel specification with the highest entropy
(model 3) and are reported in Table 3. Secondspeeification as described in model 4 is used for
the investigation of the interaction effects. Thesults are displayed in Table 4. Note that the
interpretation of the coefficients in log-normalrdtion models is very close to a percentage
change int related to a change i (In(t)/Ax), in which the natural exponent of the coefficgent
represents the time ratio. Negative valuesBpf(é’ < 1) are associated with shorter expected
durations and therefore accelerated exits. It shaldo be noted that the results concerning the
competing exit risks must be interpreted with cdwe to data limitations (see section 3) and due
to the high dynamics of the post-exit employmemates. In particular, the latter point may limit
the validity of a distinct identification of the wosidered exit risks. Furthermore, it may be

guestionable as to whether exits into wage work andmployment are independent in a very

% The BIC supports this pattern. However, the Bl€oashows a negative improvement of the entropytirglao the
introduction of the interaction between local claaeaistics and individual attributes.

27 We also tested cubic effects of the unemploymatet. tHowever, returns to this inclusion are noisgang in terms of
statistical significance and model improvement.

2 The inclusion of the variation index only showedrabust significant model improvement for exits ant
unemployment. Significant contributions related ttee LR tests depend on the order of the included ofe
covariates.

2 We also tested the entropy of the model specifinabased on model 2 plus the linear and squart=ttedf the
unemployment rate in comparison to the same spatidin based on the unemployment index. The BIC aidi&higher
entropy for the latter specification which also gogis this interpretation.
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narrow sense when focusing on local labor marKeterefore, results are reported for the two

types of competing exit risks and exits in general.

Local labor market characteristics

As it can be seen from Table 3 the results showdhane percentage-point increase in the
local unemployment rate causes a reduction of gleesnployment period by a factor of 0.91
(=¢; p=-0.095). This effect diminishes for very high urgoyment rates and turns negative for
very high values (peaking around 23% - note that dnge varies from to 2.6% to 30%). The
Sasabuchi test supports this inversely u-shapeterpatSasabuchi 19869. Accounting for
competing exits shows a similar pattern. Furtheemave also see that exits into wage work are
less affected by an increase in the unemploymaeatthean exits into unemployment.

We also tested the traditional implementation irickhwe studied the effect of the local
unemployment rate without controlling non-lineafeets and without controlling further regional
information (not displayed in Table 3, estimatidvese on model 2). Not controlling for other
local characteristics reveals a lower correlatiebaeen the local unemployment rate and duration
in self-employment; and, for exits into wage wohe teffect even turns its direction. In detail,
leaving all other local covariates out and onlyusing on the linear effect reveals that duration
are shorten by a factor @=0.993 according to a percentage change of the plogment rate
(exits into unemploymente’=0.98). The effect found for durations until exitgdo wage work
even turns positiveef=1.03) which would indicate an extension of thef-eshployment period
with an increase of the unemployment rate.

The effect found for the time-varying unemploymémiex shows similar pattern to the
unemployment rate. As local labor market conditiomsrsen, the expected self-employment
duration decreases. However, according to the astisn displayed in Table 3 (model 4,
controlling for other local attributes) the unemyieent index is only of a moderate importance
for duration. Furthermore, there is no support &r inversely u-shaped correlation between
duration and the unemployment index (Sasabuch).t&stits into wage work are statistically
unaffected by changes in the unemployment indexwad@r, this picture of a moderate impact
depends on the additional inclusion of the attébit model 4. Testing linear and non-linear
effects related to the unemployment index as thly ¢ocal information (based on model 2)
reveals that the net scaling effect related to ange of one standard deviation in the
unemployment index is much higher (-0.41) than dwresponding effect found for the

unemployment rate (-0.12).

%0 The null hypothesis was tested that the relatipnsha variable to another increases at low valfean interval and/or
decreases at high values.
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Table 3: Scale effects of self-employment duration (without interaction effects)

all exits exits into employment exits into unemptmnt
variable
p (se) B (se) p (se)
individual characteristics
gender (male 0.127%** (0.01) 0.176%** (0.018) -0.018 (0.012)
age" 0.082*** (0.003 0.012* (0.007) 0.096*** (0.004)
age (squared) -0.001*** (0.00) 0.00 (0.00) -0.001** (0.00)
motivation
short unemployment (< 4 montHs) 0.284*** (0.009) 0.192%** (0.017) 0.304*** (0.011)
minor employment -0.264%+* (0.019) -0.119%** (0.037) 0.094%** (0.02)
number of job changds -0.119%** (0.018) -0.349%* (0.035) -0.039* (0.021
number of job changes (squaréd) -0.016*** (0.005) 0.026*** (0.009) -0.029*** (0.06)
qualification
schooling (>= high schoof) 0.111%** (0.01) -0.077*** (0.02) 0.240*** (0.013)
academic degrek 0.051*** (0.013) -0.084*** (0.024) 0.136*** (0.01p
master craftsman / foremén 0.682*** (0.025) 0.514*** (0.048) 0.730*** (0.031)
managemerft 0.108*** (0.018) -0.113*** (0.034) 0.172%* (0.02p
commercial backgrountl -0.040*** (0.013) -0.104*** (0.024) -0.016 (0.015)
wage premiund 0.177%** (0.009) 0.040** (0.017) 0.183%** (0.011)
small business (< 20) 0.259%+* (0.008) 0.207*** (0.015) 0.279%** (0.01)
local labor market
unemployment raté"’ -0.095%*** (0.005) -0.033*** (0.009) -0.151*** (0.06)
unemployment raté"" (squared) 0.002*** (0.00) 0.001*** (0.00) 0.003*** (0.00)
unemployment indeX " -0.033*** (0.002) 0.00 (0.004) -0.040%*** (0.003)
unemployment inde% "' (squared) 0.000*** (0.00) 0.00 (0.00) 0.000*** (m)
variation index" " 1.100%* (0.097) 1.533%*+ (0.182) 1.228%** (0.119)
variation indexX" " (squared) -0.603*** (0.077) -0.744%** (0.145) -@Brr* (0.094)
% vanishing establishmerit$** 0.349%** (0.021) 0.309%** (0.04) 0.489%** (0.026)
% vanishing establishmerft$** (squared) -0.011%** (0.001) -0.009*** (0.002) -QLe*** (0.001)
east German§ 0.123*** (0.018) 0.237*** (0.035) 0.012 (0.021)
cohort (ref: year 1999)
three dummy variabl&s not reported
profession (ref: trade/manufacturing)
seven dummy variables not reported
constant 1.808*** (0.177) 2.152%** (0.329) 1.943%** (0.212)
In_sigma 0.211%** (0.005) 0.532%** (0.009) 0.177%* (0.006)
In_theta -0.513%** (0.03) 0.572%* (0.064) 0.561*** (0.024)
observations 2,040,855 2,040,855 2,040,855
exits 89.529 24.901 53.598
chi2 8980.863 4285.711 7645.934
BIC 430458.77 183398.74 307596.26

table reports beta-coefficients based on a lognbduation model

d stands for a discrete change of dummy varialole @ to 1; n stands for a numeric variable (metrg regional information, t = time
varying attribute ; (se) standard errors in paresdis

level of statistical significance: * p<0.10, ** p<b, *** p<0.01

X Using 1999 as the reference year, we find thanhgeu start-ups are associated with a higher likaihof exiting, particularly exiting
into unemployment. Note that the cohort has a wrgng effect on scaling the time function (se@&gure 1)

source, IEB; own calculations

While the above findings suggest that deteriorateapnomic conditions reduce self-

employment duration, increasing instability (vaioa) and lower economic prosperity (firm

19



hazard) have the opposite effect. Again, the resslibw non-monotonic correlations. In the case
of unemployment variation, our findings provide pap for the hypothesis of reduced option
values for quitting self-employment. Based on theased effect, we expect a negative marginal
effect relating to local instability in durationrfealues above 0.9 (max=1.32). Unfortunately, the
interpretation of this covariate is not a simpleogedure. By way of illustration of this
complexity, one standard deviation (0.193) simylagrolongs the expected self-employment
duration to less than a one year increase in agea(e 1/8 of the standard deviation; not taking
into account non-linear correlations). The level lotal firm hazard is associated with a
diminishing effect in prolonging self-employment rdtion (taking into account a calculated
extremum at 16% and an upper bound of 15.5%). ttiquéar, the high decelerating effect found
for exits into unemployment supports the fact ttat level of firm hazard in a region strongly

associates with reduced competition and/or lowegemaiork options.

Accounting for the differences of the local laboranket conditions in east and west
Germany enables controlling for structural macroramic disparities in Germany. In general,
east Germany has higher unemployment rates, loa@namic dynamics, and higher proportions
of people who receive social transfer payments thast Germany (e.g., Blien and Hirschenauer
2005). As observed by the instability measure @taon index) and the prosperity measure (firm
hazard), worse macroeconomic conditions cause arease in self-employment durations. All
else being equal, a shift to east Germany from V@&3smany causes an increase in duration by a
factor of 1.13 (¥’; $=0.123). Note that this reveals a different pictutan found in the

descriptive findings.

Individual characteristics

Results concerning socio-demographic charactesisgénd formal qualification are
moderately in line with previous findings (e.g., darsson 2006; Briderl et al. 1992; Georgellis
and Wall 2005). As Table 3 shows, men can be oleseas remaining longer in self-employment
than women (almost’=1.13 times longer$=0.127), self-employment duration in age (peaking
around an age of 38) displays an inverse u-shap#tdrp, and there is support for the opportunity
cost structure of qualification (overall positivéfexts but negative effects for exits into wage

work).

Interesting findings may be observed for individuatho are experienced in a commercial
line of work. As discussed above, we expect comparadvantages here for the management of
a business which implies a prolongation of self-mpment durations. However, the results in
Table 3 show a negative correlation with longeviBkits in general and into employment
accelerate in conjunction with a background in mmgwrcial line of work by a time factor of 0.96

(#=-0.04) and 0.354=-1.04), respectively. Two explanations can corra® with this finding:
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founders with such a background appear to expegieliigadvantages in being self-employed and
they may face high opportunity costs. However, @ufoon the insignificant coefficient for exits
into unemployment predominately supports the seconerpretation whereby people with an

employment background in a commercial field willndled out of self-employment.

As can also be seen from Table 3, we find stroragldeating effects for all types of exits
related to ‘master craftsmen’ and ‘employment backgd in small firms’. Specifically, the fact
of being a master craftsm#nor foreman almost doubles the expected duratiorexfs, in
general, and exits into unemployment, in particulelhnereas having an employment background
in a small firm increases the expected self-emplaynduration by a factor of between 1.23 and
1.32 (all exits:e’=1.29; p=0.259). These findings strongly support the ‘hotibe’-hypothesis,
including in the context of self-employment duratias argued above (see also Parker 2009 and
2007). Low division of labor obviously fosters (dod selects) specific capabilities which are

associated with comparative advantages for selfleynpent positions.

Furthermore, we also find an overall deceleratiffgat for the attribute ‘wage premium’
(e.g., for all types of exite’=1.19:=0.177). In accordance with the discussion in sec8.3, we
should expect high associated opportunity costatedl to this attribute. This should result in
decreased durations in the case of exits into wegd which is not found here. However, our
findings may reflect the fact that wage premiumsdteo disappear on the return to the wage
sector (Bruce and Schitze 2004 and Hyytinen andviRen 2008) and/or that the related ‘extra’

productivity is also likely to be transferred tdfsemployment.

The final set of individual attributes captures imational characteristics. For the most
part the results found here are in line with presgidindings and support the observation that
pushed individuals (longer unemployment, marginapbyment, and increasing job changes)
tend to display a shorter duration in self-employpihan non-pushed founders. As indicated by
the results presented in Table 3 (second panettobates), we find very strong effects for the
unemployment duration and minor employment posgjomhich are some of the strongest effects
in the scaling of the time function of exits. Hoveeyit is worth noting that the included ‘push
attributes’ (minor employment and the inverse obrslunemployment) not only reduce duration
but also accelerate exits into employment. Thiscaigs that individuals who may be pushed into
self-employment do not experience much difficultyre-entering wage work. In addition, given
the accelerating effect of job changes on exitglgiding marginal effects for exits into wage
work), our findings provides support for the ‘switag disposition hypothesis’ (Hyytinen and
IImakunnas 2007).

31 Note that master craftsmen (and foremen) in Geymare highly qualified in technical and commercial
competencies and are specifically trained to becasmié-employed. Moreover, master craftsmen in Gemna
usually operate on markets with high entry barriers
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Table 4: Scale effects of self-employment duration (including interaction effects)

all exits exits into employment exits into unemptmnt
variable
p (se) p (se) p (se)
individual characteristics
gender (male -0.292%** (0.075) 0.2 (0.134) -0.041 (0.088)
motivation
short unemployment (< 4 montHs) 0.319%** (0.073) 0.206 (0.131) 0.443*** (0.085)
Number of job changés 0.263*** (0.052) -0.08 (0.094) 0.351*** (0.061)
Number of job changes (squaréd) -0.015*** (0.005) 0.026*** (0.009) -0.028*** (0.06)
qualification
schooling (>= high schoof) 0.054 (0.075) -0.422%** (0.133) -0.065 (0.088)
master craftsman / foremén 0.451*** (0.168) 0.678** (0.32) 0.304 (0.202)
wage premiun 0.123* (0.07) 0.154 (0.125) -0.001 (0.083)
small business (< 20) -0.096 (0.067) 0.003 (0.119) -0.164** (0.078)
local labor market
unemployment indeX " -0.033*** (0.002) 0.002 (0.004) -0.038*** (0.003)
unemployment inde% "' (squared) 0.000*** (0.00) 0.000* (0.00) 0.000*** 0.00)
interaction terms
male * unemployment index (ue index) 0.004*** (0100 0.00 (0.001) 0.00 (0.001)
schooling (>= hs) * ue index 0.001 (0.001) 0.003***  (0.001) 0.003*** (0.001)
masters’ degree / foreman * ue index 0.002 (0.002) -0.002 (0.003) 0.004** (0.002)
short unemployment * ue index 0.00 (0.001) 0.00 0qa) -0.001* (0.001)
number of job changes * ue index -0.004*** (0.00) 0.003*** (0.001) -0.004*** (0.001)
wage premium * ue index 0.001 (0.00)1 -0.001 (0)001  0.002** (0.001)
small business * ue index 0.003*** (0.001) 0.002* 0.q01) 0.004*** (0.001)
note: attributes that are not related to interacétiects are suppressed (see Table 4)
constant 1.830%** (0.199) 1.934%* (0.365) 1.759%* (0.237)
In_sigma 0.209*** (0.005) 0.530*** (0.009) 0.174*** (0.006)
In_theta -0.490*** (0.03) 0.588*** (0.063) 0.575** (0.024)
observations 2,040,855 2,040,855 2,040,855
exits 89,529 24,901 53,598
chi2 9097.881 4306.051 7748.337
BIC 430443.46 183480.1 307595.55

table reports beta-coefficients based on a lognbduation model

d stands for a discrete change of dummy varialole 0 to 1; n stands for a numeric variable (metrig) regional information, t = time
varying attribute; (se) standard errors in paresgke

level of statistical significance: * p<0.10, ** p<b, *** p<0.01

source, IEB; own calculations

Interaction effects (qualification and labor marlaeinditions)

Table 4 presents the results obtained by contiglfor interaction effects. As the results
show, males display greater elasticity in reactinga negative economic development than
females (prolonging self-employment duration). $amieffects also appear for people with an
employment background in small firms. As alreadguad, the results show that the higher the
gualifications (higher education, master craftsmpremium earnings) in conjunction with an
(relative) increase in labor-market pressure, thegér the expected self-employment duration.

However, the statistical significance of the cagffnts concentrates on exits into unemployment
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while exits in general and exits into employmers kess likely to be affected by the interaction of

local characteristics and individual attributes.

We also tested whether this picture changes if \8e aontrol the interaction for the
nonlinearity of the unemployment index (not dis@dy. Overall, the results do not change
substantially but we find that higher education amage premium have a decreasing marginal

negative correlation with duration (insignificamir fexits into wage work).

6.3 Survival estimates

Combined linear and non-linear effects are not gasyterpret in terms of accumulated
net effects. In addition, what we do not see frdme tesults reported in Tables 3 and 4 are
concrete estimates for expected durations or fovigal. Therefore, Figure 2 enables the more
tangible understanding of the results: the grapiesvsthe cumulative linear and non-linear effects
of changes in the local labor market for the sualifunction. The graphical assessment covers
different measures of the local labor market caodg and is based on the estimates reported in
Table 4 (holding all other covariates fixed at theiean). All graphs reflect the interaction
between time dependency and the scaling effechefcovariaté” It should be noted that for

technical reasons, the survival axes differ in ldgimg the range of the survival functions.

The picture of a (relatively) low correlation bewve external conditions and survival
chances found for the unemployment index and the&attan changes for the unemployment rate
and local firm hazard, where we see much strongeuraulated net effects (lower graphs). In
particular, survival decreases with local unempleyin(graph three) whereas the net correlation
between firm hazard and survival does the oppdsgjteph four). For both measures, we find a
predominant marginal decrease of changes in suringgead of an inflexion. In terms of specific
figures, an unemployment rate of 5% (which is atlttwer end of the measure) is associated with
a survival of 89.2% in t=12 and 64.0% in t=36. Rogher values of the unemployment rate (e.g.,
17%, equals the upper quartile of the measure)exgect survival chances of around 77.2% in
t=12 and 44.6% in t=36.

32 Unfortunately, the reported estimates do not aatelly account for the time-varying nature of theasieres because
the simulation assumes fixed values until
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Figure 2:
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The first graph (top left) informs about the effeétthe unemployment index on survival.
What we find is only a slight difference betweeghand low values of the unemployment index
in scaling the time function of survival. In t=48e observe a survival rate of almost 42.6% for an
index value of 80 and a survival rate of 45.3% dorindex value of 130. The accumulation of
both effects shows that the unemployment index layly a minor role in explaining survival.
Similar results can be found for the accumulatedeaitect of local employment instability (see
second graph, top right). The related survival cleanvary between 46% and 57% in t=36 and
between 22.7% and 31.8% in t=80.

The most significant effect is detected for the swra of local firm hazards (share of
vanishing establishments) where we find a strorifgidince between the low and high values of
firm hazard for survival. A linear decrease can@dtrbe observed for high values of firm hazard
and a strong compressed time dependency for lowegalln t=12 we expect survival chances of
almost 68.6% conditional on a share of vanishimmgi of 7%. This decreases to 34.6% in t=36
and 26.1% in t=48. In a local market with 13% fih@azard, survival increases to 86.7% in t= 12;
59.3% in t=36 and 49.7% in t=48.
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6.4 Robustness checks

Spatial structures, which have not been considemdo now, may harm the estimates
because of clustered observations and spatial latioe. First, in addition to the results reported
in Tables 3 and 4, we also used cluster-adjustaddstrd errors to account for the potential
correlation between observations within the samealldabor market (see Moulton 1998).
However, the results do not substantially diffenfrthe reported results (not displayed). Second,
spatial correlation cause neighborhood effects twhineans that measuring labor market
conditions in Region 1 adjoined to Regions 2 to @eg not precisely reflect labor market
conditions relevant for the individuals in Region Taking such neighborhood effects into
account, all estimates were also carried out usvegghted regional information. We used the
commuter matrix to weight local informatidhAgain, the reported results in Table 3 and 4 db no

substantially differ from those related to the weeg regional information (not displayed).

Finally, several studies report strong gender défices and thus investigate the
determinants of self-employment duration separafely males and females (Williams 2000;
Georgillis and Wall 2005; Wagner 2007). Followinlgst research, gender-specific effects were
analyzed as well (not displayed). A Chow test sufgpdhat the coefficients of the whole
population vary statistically significant acrossder for all types of exit (Chow 1960). However,
related to single attributes differences betweefemand females are less pronounced in terms of
the magnitudes of the coefficients. We found thathbr education seems to be relevant for
females concerning exits in general and into unestmpent while it has a higher impact on
guitting into wage work for males. Similar effeetiee found for a college degree. Moreover, being
experienced in a management position matters tgetaextend for males in quitting self-
employment than for females. Obviously, opporturtitsts seem to be more important for males
than for a female. This indicates different findsnpan those reported in William (2000).

7 Summary and conclusions

This study focuses on examining local labor madgaetditions and individual attributes in
determining the stability of new self-employmenttress. In particular, we concentrate our
investigation on how external changes interact witlividual differences in scaling the duration in

self-employment. The data used for this inquiry \athered from the Federal Employment Service

% The identification of regional clusters refersBokey et al. (2007 and 2006) — see also Table A.thé Appendix.
The use of regional data usually causes problemslation to spatial inter-correlation.

34 The commuter matrix is used to construct a weigimegional measure according to the interdependehtee local
labor force. Therefore, the more important the tabmrket of a neighboring region, the higher thdghe of its
(e.qg.) local unemployment rate for the calculatidrihe weighted unemployment rate for the regioqumestion.
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(register based data) and capture a populatiomarhgted founders, who were unemployed before

starting their business, entering self-employmetitveen 1999 and 2002.

While most of the descriptive findings support poes results, our findings show that
almost 56% of all individuals quit self-employmeshtiring the observation period of 83 months,
indicating a lower share of survivors than foungrevious studies. Furthermore, we find that 60%
quit self-employment by exiting into unemploymemida28% who entered into new employment
directly following their self-employment state. Ehis in line with Oberschachtsiek (2008) but
contradicts the findings of Cueto and Mato (20@8hansson (2000) and Taylor (1999) which show
an inverse relation between exits into wage wortt Brto unemployment. In addition, our results
show great dynamics in the post-exit employmentitjpos, which has been unreported in previous

studies.

The first part of our multivariate investigationcfses on the importance of including local
labor market conditions. We find that the effeciafal labor market conditions on duration in self-
employment is only roughly captured by the localemmployment rate. In particular, most
improvements of the entropy relate to informatibattcaptures economic changes. This is in line
with previous findings (Tervo and Haapanen 2009 sinpports the theoretical discussion. We also
find that controlling for human capital attributeveals the greatest improvement in describing self
employment longevity while the interaction of lodaformation and individual characteristics is

only of lower importance.

In a second part, we tested single attributes. fdimally, potential effects will be
ambiguous concerning direction and magnitude ofcthreelation with duration in self-employment

for most of the included characteristics.

Our results show that local labor market conditibase a rather complex impact on self-
employment longevity. All local labor market attties reveal a diminishing correlation with
duration in self-employment - and partly inverserginaal effects. We also find that not controlling
for squared effects partly reveals contrary findirfgr the effect of the unemployment rate on
duration. In particular, this may explain ambigudinglings in previous studies (Johansson 2000;
Taylor 2000). We also find that high or increaslogal unemployment rates cause more unstable
self-employment periods. In contrast, increasingaldirm hazard or local instability in wage work
positions extend self-employment episodes. Theeefoour findings indicate that local
unemployment is associated with a higher redudtiaelf-employment income than in the potential
income in wage work. Simultaneously, the resulssthat a reduction of the option value of wage

work (if wages become more risky) relatively favarsome position in self-employment.

On the individual level, we find that qualificatimnhances duration in general but it also
accelerates exits into wage work positions. Werpra this as the effect of opportunity costs.

Furthermore, we find that ‘short periods of unemyptent’, ‘employment experience in small
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firms’, ‘being a master craftsman’ and ‘having riweel a wage premium’ are related to an overall
extension of self-employment periods. Thereforesséh attributes seem to be associated with
comparative advantages in self-employment. In paldr, our finding that ‘employment experience
in small firms’ enhances duration in self-employmenthe first sign for evidence to support the
theory that the ‘hot-house’ hypothesis also appirethe context of self-employment success (see
Blanchflower and Meyer 1994; Wagner 2004; Parke®720 Obviously, low division of labor
fosters (and/or selects) specific qualities whiod @ higher advantages for self-employment than
for wage work. Furthermore, our results show thab@mmercial background relates to comparative
disadvantages for self-employment positions maatffected by high opportunity costs. We find
that re-employment risks mainly increase due tdmgmbers of job changes which support the

‘switching disposition’ hypothesis as suggestedyytinen and limakunnas (2007).

In addition, even if less pronounced our resultead that individuals significantly differ in
reaction to changes of external conditions. Maled gualified people seem to face a higher
decrease of option values for wage work in thedasing absence of external employment options
and remain self-employed longer than their coumteésp However, statistical significance is
concentrated on exits into unemployment. Accordingbbustness checks show that qualification
are less important for females in quitting into wagork, which indicates that the exit behavior of
females is less affected due to opportunity cdzstly, this is in conflict to the findings of WaIm
(2000) who argued that penalties due to self-empboyt in returns due to experience mainly arise

for women.

Based on these findings several implications caddvved. First of all, political attempts to
promote self-employment out of unemployment maydeaction if regional agents consider local
economic conditions. In particular, in regions withemployment rates below 20% changes in the
economic conditions matter for survival and theBanges mainly reduce survival chances of the
less qualified. However, the study shows a quitemgex pattern of the importance of external
economic conditions. Therefore, further researel ploints to the importance of regional conditions
in self-employment exits is needed. On the indigidevel our results suggest that fostering self-
employment may gain efficiency when focusing oninireg broad skills or when focusing on
individuals with such competencies. However, it Vdobie interesting if this finding differs across
other populations of self-employed individuals (erggrants, people not starting out of a positiébn o

unemployment).
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9 Appendix

Table A.1: Macro-economic conditions and self-employment hazard - selected findings

study

data macro-economic variables

labor market

other

Taylor (1999)

Carrasco (1999)

Johansson (2000)

Van Praag (2003)

Tervo and Haapanen (2009)

Andersson (2006)

Cueto and Mato (2006)

British Household Panel Survey; two national unemployment

cohorts: entries in 1979 and 1991; n = rate at start-up:
1,361 (910 male, 451 female) all exits: +
covering a period with high voluntary exits: +

unemployment following an inversely u- involuntary exits: :n.s.
shaped pattern

Spanish Family Expenditure Survey national unemployment
(ECPF); changes between 1998 und 1991rate at start-up:

n=2821 all exits: +
covering a period with consistently very voluntary exits: +
high unemployment involuntary exits: n.s.

micro data of the ‘Labor Employmen  regional annual
Statistics’ (LES) Finland; entries betweenunemployment rate all
1987 and 2000; n = 4,192 Spells exits: -
covering a period with increasing voluntary exits: -
unemployment, coming from a low level involuntary exits: + (f)

US National Longitudinal Survey of national unemployment
Youth (NLSY); entries between 1985 and rate at start-up: n.s.
1989; n =271
covering a period with moderate
unemployment following a declining trend

micro data of the LESIaRd; entries in  regional annual

between 1987 and 2000; n (random unemployment rate: n.s.
sample) = 12,661 individuals annual changes of the ue-
see Johansson (2001) rate: +

process generated data, Swedgieseim  regional unemployment
1991; annual panel; n = 20,217 rate:
covering a period with moderate all exits: +
unemployment, with a decreasing trend  voluntary exits: n.s.
involuntary exits: +

survey data; promoted entigof national quarterly
unemployment between 1996 and 2000; unemployment rates in the
Spain; n = 848 year of the start up:
covering a period with very high all exits: - (f)
unemployment, strongly decreasing but voluntary exits: -
still high involuntary exits: n.s.

/

business failure
each year
industry: +

self-employment
density:

all exits: -
voluntary exits: -

involuntary exits:

/

rate
and

explanation: + (-) indicates a positive (negatizedrelation between the attribute and the exit phility
(f) indicates significance only fort he female ptgiion

n.s. stands for not significant
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Table A.2: Definition of the variables

gender (male)
Sex is male. Source: Employment History.

age
Age of the founder at the beginning of the self-ayment episode. Source: Employment History.

schooling (>= high school)
Schooling equals high school degree or higher (@agm‘Abitur’ or ‘Fachabitur’). Source: Job SeamRkegister.

academic degree
The founder holds an academic diploma (universityallege). Source: Job Search Register.

master craftsman / foreman
The founder has worked as a crafts master or fonefjod position) in his or her last employment eplis before starting
the business. Excluded are employment episodesandthily income lower than 5 Euro or lasting ldsant 60 days (valid
employment episode). Source: Employment History.

management
The founder worked in a management position inléisé employment episode before starting the busingsurce: Job
Search Register.

commercial background
The founder is experienced and (formally) traine@ icommercial profession. Source: Job Search Redepprenticeship
information); Employment History (using the two diglassification of a selected set of professiagerience).

short unemployment
The unemployment duration before setting up thenmss is less than 3.5 months (difference betwashdmployment
and beginning of the promoted self-employment efgsaonissing values are imputed). Source: Employrhgstory

number job changes
Number of distinct two-digit classified professiodsiring the last two years before starting the mess. Source:
Employment History.

minor employment
Founder worked in a minor employment during the ladid employment episode before setting up theiress. Source:
Employment History.

wage-premium
Identifies if a founder earned 1.66 times more tlia® expected monthly wage income in the last veligployment
episode. The expected income is a regressed funofithe income and a selected set of covariates, (@ge, schooling,
job changes, gender, job position, size of thebdistament) conditional on the type of professiom grart- or full-time
status. Source: Employment History.

size of establishment / small business
Size of the Establishment: modus of the numbermpleyees of the establishments during the last figars before
setting up the business. Only those employmentrdscare included that last for more than 3 montthwin income
greater than zero. Source: Establishment HistonePa
Small Business: The founder has usually worked (modf the last five years) in establishments witksl than 20
employees. Source: Establishment History Panel.

unemployment rate (UER)
Monthly unemployment rate of the local labor markiétrict. This information is merged with the micdata after
splitting the dataset into three-month periods.liBés treated as one region (un-weighted averageyrce: Employment
Statistics.

unemployment index
Time-varying covariate that covers a normalized mpleyment rate relative to the starting point (ikde
UER*100/UER). Source: Employment Statistics.

variation index
Captures the variation of the monthly unemploymeate for each local labor market district. The xdelates to the
square root of the squared mean error of a timesestimation. Source: Employment Statistics.

share (%) of vanishing establishments (local firmzdrd)
Identifies the share of establishments that aredan t-1 but do not exist in t in the local laboarket district. Source:
Establishment History Panel.

cohort
Represents the year in which the founder set uptiseness. Source: Participation in Measure Ragiste

profession
Distinguishes seven clusters of professions based two-digit job classification related to thetlamlid employment
episode. Source: Employment History.

exit
Equals one if there is a non-self-employment epasaftier starting the business (beginning of thenation). Source: all
sources of the IEB. The identification distinguisheetween a) employment (wage work with notificatto the social
security system), b) unemployment (with and withonemployment benefits) or participation in measared c) other
(e.g. minor employment). Before identifying thegeelts, the data set was reorganized to summarifereint types of
spells.

duration of self-employment
The duration of self-employment is the differenatvieen the beginning date of the promotion (stprblithe business)
and the date of the first non-self-employment egiésafter starting the business. Censoring refegd tbec. 2005.
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Table A.3: Tables of correlations

(1a) (2a) (3a) (4 a) (5a) (6 a) (7 a) (8a) a9 (10a) (11 a)
(1 a) age 1

(2 a) schooling

(>= high school) 01123 1
(3 a) short unemployment (< 4
months)

(4 a) commercial background 0.0022 -0.0442 -0.1108

(5 a) number of job changes -0.077 -0.0201 0.1179.0436 1

(6 &) minor employment 0.1503 0.4889 -0.0023 -8403-0.0219 1

(7 a) academic degree 0.0101 -0.0553 0.0587 -0.016.0144 -0.018 1

(8 a) master craftsman / 0.1325 0.1325 0.0062 -0.0167 0.0462 0.0913 -0.0154

-0.075 0.0058 1

foreman

(9 a) management 0.0543 -0.0172 0.0043 0.0053 042.0-0.107 -0.0707 0.1067 1

(10 a) wage premium 0.0488 0.0597 0.017 -0.0389044Y. 0.0391 0.0196 0.054 0.0548 1

(11 a) small business (< 20) -0.0809 -0.0831 0.083B0093 0.0475 -0.0677 0.038 -0.0252 -0.0347 0.02a6

(1b) (2b) (3b) (4b) (5b) (6b) (7 b) (8b) t{p (10 b)

(1 b) male 1
(2 b) schooling

(>= high school) -0.0713 1

(3 b) wage premium 0.0221 0.0597 1

(4 b) primary sector -0.0146 -0.0284 -0.0159 1

(5 b) trade/manufacturing 0.3436 -0.1924 -0.0342 .1689 1

(6 b) commercial/

administration -0.2067 0.1401  0.0655  -0.098 -0.5785 1

(7 b) transport/security/post 0.1199 -0.1 -0.02940.0396 -0.2341 -0.2105 1

(8 b) medical/care -0.1621  0.087 0.0015 -0.0262 1546 -0.139 -0.0563 1

(9 b) education/social welfare -0.1264 0.1876 04003 -0.0306 -0.1808 -0.1626 -0.0658 -0.0434 1

(10 b) else profession -0.1526  0.0061 -0.0191 1804 -0.2453 -0.2207 -0.0893 -0.059 -0.069 1

(1c) (2¢c) (€X9) (4¢c) 5¢) (6¢c) (7 c) (8¢c) €p (10¢c)
(1 c) unemployment rate 1
(2 c) unemployment rate (sq)  0.9849 1
(3 ¢) unemployment index 0.0472 0.0394 1

(4 c) variation index 0.368 0.3741 -0.032 1

(5 c) firm hazard 0.7493  0.7074  0.2346 0.0173 1

(6 c) east Germany 0.7801 0.7834  -0.0914 0.51084892 1

(7 c) year 1999 -0.0017 -0.0037 -0.3035 0.0213 -0.1272  0.0236 1

(8 c) year 2000 -0.0123  -0.0099 0.0092 0.0067 -0.0387 0.0116 Mm37 1

(9 c) year 2001 0.0116 0.0136  0.1904 -0.0017 0.0558  0.0057 -0.3398.3361 1

(10 c) year 2002 0.0032  0.0007 0.1222 -0.0283 0.1213  -0.0435 -1.3280.3248 -0.2946 1
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Figure A.1: Assessment of the model selection

- all exits exits into employment exits into unemployment
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source: ieb, own calculations
graphs in the following order (top to bottom):
non-parametric smoothed hazard function, hazard function without frailty, unconditional and conditional hazard functions
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