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1 Introduction

It is a well-established �nding that past employment states may have a causal impact on future

employment states (state dependence). Heckman and Singer (1980) were the �rst to distinguish

state dependence in three forms, namely dependence on the current duration, dependence on

the occurrence, and dependence on the duration of past labor market experiences. Most of the

existing studies have focused on the e�ects of past unemployment (see for example Arulampalam,

2001, Arulampalam et al., 2000, 2001, Gregg, 2001, Mühleisen and Zimmermann, 1994, or Flaig

et al., 1993), usually called scarring e�ects. Although there is an increasing number of studies

that now deal with this problem (see for example Cockx and Picchio, 2010), less is known about

the e�ects of past employment experiences. Also little is known about how periods out of the

labor force a�ect future labor market outcomes. Furthermore, most studies di�erentiate between

the forms state dependence in a very simpli�ed manner, often because they use annual data.

Di�erentiating between all three forms of state dependence seems necessary for the following

reasons. A �rst reason is that only in this way the following policy relevant reasons can be

answered: Do one or more short-term employment spells help the unemployed to �nd permanent

employment? Is a single and short unemployment period already scarring? Does the current

unemployment duration has an e�ect on the probability of leaving unemployment? What are the

cross-e�ects, e.g. how do past employment spells a�ect the risk of future unemployment? The

case for considering all forms of state dependence simultaneously becomes even stronger if one

considers the possibility that the di�erent forms may in�uence each other. Therefore, omitting

one form may result in biased estimates for the other forms. For example, omitting occurrence

dependence and lagged duration dependence due to past unemployment experiences may result

in biased estimates for the duration dependence of the current unemployment spell, because

individuals who are assumed long-term unemployed may also have experienced unemployment

periods in the past.

The channels through which past labor market outcomes a�ect future labor market outcomes

are various. Of particular interest are state dependence e�ects due to past unemployment and

employment experiences which are generally related to two di�erent mechanisms. First, in the

eyes of potential employers the unemployed may be stigmatized by their unemployment duration

or the occurrence of past unemployment. Second, the experience of unemployment may have led

to a loss in skills or motivation. Furthermore, state dependence e�ects due to past employment
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experiences are generally related to gains in human capital and broader networks, which may help

to �nd new employment. However, state dependence e�ects can also be induced by institutional

features. For example, dismissal protection laws increase the employment durations for workers

with permanent contracts, while they shorten the durations for workers with temporary contracts.

By contrast, the absence of a possibility to o�er temporary contracts to the unemployed may

result in longer unemployment duration.

The goal of the present study is to provide a comprehensive analysis of the form and the magnitude

of state dependence e�ects for the three labor market states employment, unemployment and

out of the labor force. Using administrative data for Germany, these e�ects are investigated for

a group of prime-aged men who are at the risk of becoming unemployed or of leaving the labor

force during the period under observation. Prime-aged men are of particular interest as they

form the largest group in the labor market and also have the highest labor market attachment.

They also represent the largest group among the group of the unemployed and are therefore a

group of individuals who are most likely subject to policy measures. The focus on prime-aged

men is in contrast to much of the literature, which usually focuses on youth unemployment (for

example, Doiron and Gorgens, 2008). The analysis of youth labor markets is appealing, as one

can observe the labor market entry and hence one can measure for example scarring e�ects of

early unemployment experiences. If one focuses on prime-aged men, however, most available data

sets only provide the labor market histories for certain periods which are often not longer than

ten years and which do not include the labor market entry. This complicates the econometric

analysis of state dependence e�ects. For example, it is evident that one has to account for initial

conditions when modeling unobserved heterogeneity.

In order to investigate the di�erent forms of state dependence, this paper uses a particularly

rich administrative data set, the Integrated Employment Biographies Sample (IEBS), which was

made available by the Research Data Center of the German Federal Employment Agency. The

data set is based on the information from four di�erent administrative registers and allows one

to observe the employment histories on daily-basis for the period from 1992 until 2003. The

availability of daily information is a major advantage over other data sets. It allows one to model

the di�erent forms of state dependence taking advantage of methods of survival analysis in

continuous time (see for example, van den Berg, 2000). I distinguish between three labor market

states: employment, unemployment, and out of the labor force. In order to model the six possible

transition intensities jointly, I estimate a mixed proportional hazard model with competing risk

of exit. In order to distinguish between state dependence and other e�ects, I include a large
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set of observed variables and additionally account for unobserved heterogeneity. In contrast to

many other studies, I also account for initial conditions. Following the idea of Wooldridge (2000),

I condition the likelihood of the transition intensities on the past labor market history using a

parsimonious linear speci�cation.

My results indicate that state dependence is present for almost all states. In particular, there is

strong negative duration dependence for the transitions from employment, and for the transition

between unemployment and employment. Furthermore, the occurrence of past unemployment is

scarring, especially if the unemployment period has occurred recently. In addition, the occurrences

of past employment spells seem to be bene�cial for �nding new employment. The results thus

indicate that there may be a circle of unemployment and unstable employment, where unstable

employment may be considered as temporary employment or low-wage employment. The more

frequent transitions between unemployment and employment were in the past, the more di�cult

it becomes to escape from this circle. The results are therefore in line with the literature on the

segmentation of the labor market into individuals with stable employment and individuals who

constantly transit between unstable employment and unemployment (see for example Stewart,

2005). Simulation of di�erent policy interventions support these �ndings. They show that

additional employment spells help unemployed to �nd new employment and that even very short

additional unemployment spells are scarring.

The remainder of the paper is structured as follows. Section 2 provides some stylized facts refer-

ring to state dependence e�ects in labor market outcomes and discusses some related literature.

Section 3 presents the data set, it shows how labor market states are identi�ed, and describes

the sampling scheme. In addition, section 3 presents a descriptive analysis of the �nal sample.

Section 4 then introduces the econometric model. Results are presented and discussed in section

5. Finally, section 6 shows the results of simulated policy interventions, while section 7 concludes.

2 Stylized facts and related literature

There are di�erent possibilities of how past labor market outcomes may in�uence future labor

market outcomes. Heckman and Borjas (1980) were the �rst to precisely de�ne the concept of

state dependence based on the theory of survival analysis and to distinguish between three forms.

To start with, duration dependence refers to the dependence on the duration of the current spell.

Second, occurrence dependence refers to the possibility that the occurrence of past spells may
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a�ect the probability of leaving the current state. Third, it might not only be the occurrence but

also the duration of past spells that a�ects the probability of leaving the current labor market

state. This dependency is labeled lagged duration dependence. The present section gives a short

review of some stylized facts and the related literature.

Duration dependence From a theoretical point of view, transitions from employment to

unemployment are generally assumed to depend negatively on the current duration (see for

example Jovanovic, 1979). Mortensen (1986) shows that these e�ects might be due to a sorting

e�ect. Employees, who are relatively more productive face a much lower risk to be dismissed and

therefore remain longer with their current employer. The resulting survival bias is then perceived

as a negative duration dependence. Also, the institutional setting may have an impact on the

current employment duration. For example, protection against dismissals of those employees with

permanent contracts increases employment durations in comparison to employees with temporary

contracts, and therefore induces a negative duration dependence. Transitions from employment

to out of the labor force can also be assumed to depend negatively on the current duration.

However, the labor market state "out of the labor force" is more heterogenous than the labor

market state "unemployment". In particular, transitions to out of the labor force and back are

often planned decisions (e.g. maternity leaves). Possible relationships are therefore less obvious.

Also, the literature does not provide further evidence for this type of transitions as unemployment

and out of the labor force are often aggregated to one single state.

The transition from unemployment to employment is also assumed to exhibit negative duration

dependence. This is the transition most studied by the literature. In general, there are two chan-

nels through which the current unemployment duration might a�ect the transition probability. On

the one hand, Pissarides (1992) points out that long unemployment durations are accompanied

by losses in human capital and therefore employment chances decrease with the time spent in

unemployment. On the other hand, employers are generally not able to observe the unemployed�s

productivity and motivation. They therefore use unemployment durations to infer on the pro-

ductivity and motivation, as Vishwanath (1989) and Lockwood (1991) point out. In this sense,

Blanchard and Diamond (1994) assume that employers rank applicants by their unemployment

duration and hire the ones with the shortest durations. This means that the unemployed with

longer durations are stigmatized, because always those unemployed with a shorter unemployment

duration are hired.
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The transition from unemployment to out of the labor force is generally assumed to depend

positively on the current duration, at least in the very long-run. Schweitzer and Smith (1974)

point out that long unemployment durations may discourage unemployed in their search e�ort,

and unemployed may drop from the labor force the longer they are unemployed. Although there

may exist such discouragement e�ect, in most European countries, unemployed are required to

search for a job in order to receive unemployment compensation. Therefore, discouragement

e�ects should be rather limited. Little is known about the transitions from out of the labor force

to other labor market states. This is mostly due to the fact that out of the labor force is a

relatively heterogeneous labor market state.

Occurrence and lagged duration dependence Many authors found evidence for the hypo-

thesis that past unemployment causes future unemployment (for example, Arulampalam, 2001,

Arulampalam et al., 2000, 2001, Gregg, 2001, Mühleisen and Zimmermann, 1994, or Flaig et al.,

1993). Past unemployment experiences probably increase the current unemployment duration,

because of stigmatization e�ects or a loss in human capital. Biewen and Ste�es (2010), for the

case of Germany, �nd evidence for such stigmatization e�ects. Gibbons and Katz (1991) show

that past unemployment experiences increase the pressure to accept bad job matches, which in

turn leads to a higher probability to end up in unemployment again. These e�ects may become

even more pronounced with the number and duration of past unemployment experiences. Winter-

Ebmer and Zweimüller (1992) also �nd evidence for this hypothesis. By contrast, Ehrenberg and

Oaxaca (1976) suggest that a longer job search, that means a longer unemployment duration,

results in a better job match and has therefore positive e�ects on the current employment dura-

tion.

Past employment experiences are generally assumed to increase the probability of �nding a new

job. Reasons for this may be that the experience of past employment spells signals a higher

productivity or at least a higher motivation to work. Furthermore, past employment periods

may have been used to build a network, which may help �nding new employment (Ioannides

and Loury, 2004). By contrast, Ljungqvist and Sargent (1998) suggest that human capital

gained in previous employment periods may be �rm-speci�c and hence not relevant for future

employers. Consequentially, future employers are not willing to pay the too high reservation

wage and therefore increase the unemployment duration of those searching for a job. Again,

institutional features may have an impact. For example, the entitlement period of unemployment

bene�ts depends positively on past employment experiences. As mentioned, the entitlement
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period may have a strong e�ect on the current unemployment duration and therefore may induce

spurious e�ects of past employment experiences.

On �rst sight, it may be assumed that past employment experiences decrease the probability of

a job loss. Although human capital gained may be �rm-speci�c, past employment experiences

result in a larger human capital and more work experience and therefore decrease the probabi-

lity of becoming unemployed. Doiron and Gorgens (2008) �nd evidence for this hypothesis for

Australian school-leavers. However, the e�ects probably depend on the quality and durations of

past employment experiences. Boockmann and Hagen (2006) suggest that such circles may exist

between temporary employment and unemployment, while Stewart shows that frequent changes

between low-pay employment and unemployment create stigmatization e�ects and individuals

therefore remain in a vicious circle of low-pay employment and unemployment. Similarly, Cockx

and Picchio (2010) and Mosthaf (2011) �nd support for the idea that past temporary employment

spells build a bridge to permanent employment for long-term unemployed.

3 Data and Sample Selection

3.1 German Integrated Employment Biographies Sample

The following empirical analysis is based on the Scienti�c Use File of the German Integrated

Employment Biographies Sample (IEBS). The IEBS has been made available by the Research

Data Center of the German Federal Employment Agency. It is a 2.2% random sample from a

merged data �le that integrates data from four di�erent administrative registers.

The �rst register contains data on individual employment histories ("Beschäftigten-Historie",

BeH). Employment periods that are subject to social security contributions are registered by the

public pension funds and then used to construct the individual's employment histories. Since

employment periods that are not subject to social security contributions are not part of the data

set, employment histories of self-employed individuals or life-time civil servants are not part of

the data. In total, the BeH provides information on employment spells for the period from 1992

to 2003. In addition, the register provides information on the current employer and personal

characteristics.

The second register provides data on individual's histories of receipt of transfers from the unem-
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ployment insurance system ("Leistungsempfänger-Historie", LeH), i.e. data on the receipt of

unemployment bene�ts, unemployment assistance and income maintenance during training mea-

sures. Data on the receipt of unemployment transfers are available for the period from 1992 to

2004. In addition, relevant information of the level of unemployment bene�ts or assistance and

further personal characteristics are provided.

The third register o�ers data on the histories of registered unemployment ("Arbeitsuchenden und

Bewerbungsangebotsdaten", BewA). The BewA provides information on individuals who were

registered as unemployed or searched for a job at their local employment agency. Unfortunately,

data from the BewA is only partly available for the period from 1992 to 1999 and completely

available for the period from 2000 to 2003.

Finally, the fourth register contains data on individual histories of participation in public sponsored

measures of Active Labor Market Policies ("Maÿnahme-Teilnehmer-Gesamtdatenbank", MTG),

i.e. on job-creation measures ("Arbeitsbescha�ungs-Maÿnahmen"), settling-in allowances ("Ein-

gliederungszuschuss"), assistance to start an own business ("Existenzgründerzuschuss"), and

further training schemes that range from vocational trainings to language courses. Again, data

from the MTG is completely available only for the period from 2000 to 2004.

Merged together, the four registers provide a data set that presents labor market histories of

around 1.6 million individuals. The information on start and end dates are very precise, as they

are measured on daily basis. Missing information on employment spells for 2004 means that all

labor market histories from the end of 2003 onwards are censored. Figure 1 presents the labor

market history of a typical person in the IEBS. A spell is left-censored, if it is the individual�s

�rst spell recorded by the data set and has a start date that can not be observed, i.e. the

spell starts before January 1, 1992. A spell is right-censored, if it is the individual�s last spell

recorded by the data set and has an end date that can not be observed, i.e. the spell ends

after December 31, 2003. Periods with no information from any of the four registers may also

occur, because individuals become self-employed, start to work as lifetime civil-servants, are on

maternity leave, or completely withdraw from the labor market. Identi�cation of the labor market

state is particularly di�cult for these periods. In particular, distinction between between periods

out of the labor force and unemployment periods is often impossible. In certain cases the reason

for such a gap in the labor market history can be inferred from the spells before and after the

gap. Di�erentiating between registered unemployment and out of the labor force is particularly

di�cult between 1992 and 1999 as there may be periods of registered unemployment without
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receipt of unemployment bene�ts.

In addition to aforementioned problems, overlapping spells from one or more registers may exist.

On the one hand, overlapping spells provide additional information that makes identi�cation of

the correct labor market state more reliable. For example, parallel information on registered

unemployment and receipt of unemployment bene�ts makes the statement that the individual is

unemployed more reliable. On the other hand, such overlapping spells can be a burden, because

some of the overlaps contradict institutional rules and may be the result of errors. The surveys

by Bernhard et al. (2006) and Jaenichen et al. (2005) present comprehensive overviews of such

overlaps which contradict institutional rules and also point out possible solutions.

� Figure 1 about here �

3.2 De�nition of labor market states

The IEBS does not provide direct information on the current labor market state. These rather

have to be identi�ed using the information given in the four registers. In general, the information

on the current employment status su�ces to identify the labor market state. The situation is more

di�cult for periods without information. For these periods, the labor market state is identi�ed by

making certain assumptions. The following subsection provides more details on the identi�cation

of the di�erent labor market states.

Unemployment: In order to identify unemployment periods, the o�cial de�nition for unem-

ployment in Germany given by the Federal Statistical O�ce, i.e. individuals, who are registered as

unemployed and do not work for more than 15 hours per week, does not su�ce. In particular, the

period from 1992 until 1999 does not provide complete information on registered unemployment,

such that the o�cial de�nition would not comprise all unemployment periods and has thus to

be modi�ed. Therefore, individuals who receive transfers from the unemployment compensation

system, individuals who are registered as unemployed or at least searching for a job, or attend

some form of public sponsored measures2, and individuals who do not work for more than 15

hours per week, are considered as unemployed. This means job-creation measures and settling-in

2Excluding job-creation measures ("Arbeitsbescha�ungs-Maÿnahmen"), settling-in allowances ("Eingliede-

rungszuschuss"), assistance to start an own business ("Existenzgründerzuschuss")
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allowances are not considered as unemployment, but as employment. For the period from 1992

to 1999 unemployed individuals, particularly those of young age, may not appear in the data set,

although they are registered as unemployed, if they are not entitled to receive transfers from

the unemployment insurance system. Furthermore, individuals who quitted their job without

good cause disquali�ed themselves for transfers from the unemployment compensation system

for up to twelve weeks. Unfortunately, the data set does not include information on the reason

of the dismissal. For periods without information on the individual, it is therefore necessary to

di�erentiate whether the individual is unemployed or has dropped out the labor force. In order

to do this, I make the following assumptions. To begin with, periods without information on

the individual and which lie between an employment period and an unemployment period, are

assumed to be unemployment periods, if the individual starts to receive transfer payments or

registers as unemployed within three months after the termination of a job. Second, periods with

no information on the individual, which are between two unemployment periods, are assumed to

be unemployment periods, if the individual starts to receive transfer payments again or renews

the registration as unemployed within one month or within three months in the case of cut-o�

times3. Finally, periods that lie between an unemployment period and an employment period are

assumed to be unemployment periods, if the individual starts working again within one month or

within three months in the case of cut-o� times.

Employment: In general, any type of employment, i.e. full-time and part-time employment,

marginal employment, and also subsidized employment like job-creation measures, is considered

as employment. However, if the individual is additionally registered as unemployed or receives

transfers, and works less than 15 hours per week, the corresponding spell is classi�ed as unem-

ployment. Also, periods, with no information on the individual, between two employment periods

are considered as employment, if they are shorter than one month.

Out of Labor Force: The general de�nition of an individual, who is out of the labor force

refers to someone, who is not employed and not actively searching for a job. The data set

provides information on whether the individual is employed or unemployed, but not on whether

3Cut-o� times are periods, in which the individual is prohibited to receive transfers from the unemployment

compensation system. A possible reason may be to quit a job without good cause. Whether a gap is due to a

cut-o� time is given by the three registers that concern to periods in unemployment, i.e. LeH, BewA, and MTG,

but not by the BeH.

9



the individual actively searches for a job. Therefore, one has to rely on the information given in

the data set to identify those periods as employment, or unemployment periods, or out of the

labor force for which no information is present. In addition, individuals may become self-employed

and may therefore not be observed in the data set. In order to account for this point, if any

information about becoming self-employed is available, the individual is completely dropped from

the sample. Finally, after identifying all employment and unemployment periods and accounting

for self-employment, periods with no information on the individual are considered as periods out

of the labor force.

Figure 2 provides an example for the identi�cation of labor markets for a typical person in the

IEBS.

� Figure 2 about here �

Table 1 presents the numbers and frequencies of transitions between all three states. The table

shows that the present identi�cation strategy yields a relatively homogenous sample, because the

frequencies change only slightly across years.

3.3 Sample design

Due to large di�erences between employment trajectories of men and women, the following

analysis focuses on prime aged men. The analysis of women's employment histories is complicated

by the fact that women are much more likely to interrupt their career in order to raise children.

The �nal sample therefore consists of men who were born between 1950 and 1970. This means

the individuals are at least 22 years old when observed for the �rst time and at most 53 years old

when observed for the last time. Prime aged men constitute a very large subgroup in the labor

market and have the lowest propensity to drop from the labor force. Due to this high attachment

to the labor market, the labor market histories of prime-aged men are often continuously observed

by the four registers. Therefore, distinction between unemployment and out of the labor force is

easier than for other subgroups.

The �nal sample consists only of those men who changed their labor market state at least once

during the period from January 1, 2000 until December 31, 2003. In addition, estimation is

conducted using only those spells that begin during the period under consideration. This means
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the �nal sample is similar to an in�ow sample, which are typically used for single-spell models.

By using such a form of sample selection, the resulting sample consists of men who belong to

the group of individuals who are most likely to take part in labor market policy measures. The

analysis of this sample is therefore highly relevant for the analysis of labor market policies. An

additional feature of this sampling mechanism is that those spells which begin prior to the �rst

spell used for estimation can be used to construct the labor market history. Since this preceding

labor market history generally covers around eight years, these histories can be used to construct

regressors that account for occurrence and lagged duration dependence and that can be used to

estimate state dependence e�ects for prime-aged men, whose labor market entry is typically not

observed. Finally, this form of sampling mechanism avoids left-censoring problems, because only

spells of which the start date is known enter the sample. In general, only very few authors have

dealt with left-censoring issues (see for example D'Addio and Rosholm, 2002b, and Gritz, 1993),

and their approaches require strong assumptions.

Nonetheless, sampling individuals in the way described requires some adjustments. First, right-

censoring becomes more likely the later is the start date of the �rst spell after January 1, 2000. For

example, if I used the cumulative lagged durations of the three labor market states as regressors,

the cumulative lagged durations of all three labor market states of an individual, whose �rst spell

starts on January 1, 2003 would on average be longer than the cumulative lagged durations for an

individual, whose �rst spell starts on January 1, 2001. This means that the �rst spell of the �rst

individual, who on average has longer cumulative lagged durations, is more likely to be censored

than the �rst spell of the second individual. Therefore, longer lagged durations would erroneously

result in a higher probability to be right-censored and coe�cient estimates for lagged duration

would be biased. In order to avoid this problem, I construct regressors referring to the lagged

duration and to the occurrence of past labor market states using only the information from the

last eight years of the employment history before the start of a certain spell4.

A second point one has to account for, is the initial conditions problem. The initial conditions

problem arises when using lagged outcomes as regressors because these are not exogenous with

respect to unobserved characteristics. To be more precise, for the �rst spell of an individual in

the estimation sample, the regressors that account for state dependence are based on the history

of prior labor market outcomes. These outcomes, which are either not used for estimation or not

4The problem with the cumulative occurrence of past labor market states is the same as with the cumulative

duration of past labor market states, although the e�ects are less strong.
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observed by the data set, are certainly in�uenced by unobserved heterogeneity like ability or the

attitude to work. Therefore, estimates for state dependence e�ects will be biased, if one does

not account of these prior outcomes. A description of how this is done, will be given in the next

section.

Figure 3 gives a short overview of how individuals are sampled and what parts of the individual�s

history are used.

� Figure 3 about here �

3.4 Descriptive Analysis of the Data Set

There are altogether 208,909 individuals born between 1950 and 1970, which comply with the

requirements of the overall sample. Of these 69,820 individuals have spells that begin during

the period from 2000 to 2003. Basic summary statistics for the �nal sample are presented in

Table 2. The average duration of the sum of all spells that begin after January 1, 2000 and that

are observed until December 31, 2003 is 969 days, which is a little more than two-and-a-half

years. Of this average duration, on average 533 days (54.97% of the total time) are spent in

employment, 317 days (32.67%) in unemployment, and 120 days (12.36%) out of labor force.

In total there are 224,709 spells, 91,977 of which are employment spells, 95,733 are unemploy-

ment spells, and 36,999 are out of the labor force spells. Although there are more unemployment

than employment spells, the last spell observed is mostly spent in employment (35,788 employ-

ment spells vs 25,662 unemployment spells and 8,370 spells out of the labor force). Most of

the transitions occur from unemployment to employment (58,105 transitions or 37.51% of all

transitions) or vice versa (48,472 or 31.29%). Incidence rates display the number of exits per

year and type of spell. Results indicate that the individuals observed, on average, experience even

more periods in unemployment than in employment. However, employment periods on average

are longer and therefore individuals spend more time in employment than in unemployment.

The bottom panel of Table 2 shows deciles for the distribution of all three types of spells. For

instance, the 10%-decile shows that 10% of all employment spells are shorter than 45 days and

90% are longer. In general, for all deciles, except the last two, employment spells are longer than

unemployment spells and spells out of the labor force, while for all deciles spells out of the labor

force are longer than unemployment spells. The median length of employment spells is 337 days,
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while that of unemployment and out of labor force spells is 152 days and 183 days respectively.

� Table 2 about here �

Table 3 provides summary statistics for some of the personal characteristics. The mean age for the

year 2000 for all individuals in the estimation sample is 38.94 years. The individual's occupation

can be assigned to the sectors of manufacturing or service in almost 89% of the cases, while

only a small number is employed or searches employment in the other sectors. Information on

individual's education shows that 18.8% of all individuals have not obtained any educational

degree until the last observation. Most individuals have passed a vocational training (67.6%),

while only few individuals have obtained higher educational degrees. The overproportional number

of individuals with low educational degrees is explained by the selection of only those individuals,

who are not continuously employed during the period from 1992 to 2003.

� Table 3 about here �

4 Econometric Methods

In the next section I present the econometric method that is employed to estimate the conditional

transition intensities. The methodology is similar to that used by Doiron and Gorgens (2008).

However, due to a di�erent sample design, it is necessary to account for initial conditions. This

is done following an approach similar to the one suggested by Wooldridge (2000).

4.1 Outcome and explanatory variables

I use the labor market history of an individual i as the outcome variable of the model. The history

includes two aspects: transition times and destination states. Let Ti,j be the calendar time for

the start date of the jth spell of individual i, Si,j be the respective type of the labor market state,

i.e. whether the individual is employed (E), unemployed (U), or out of the labor force (O), and

let j = 0, 1, 2, . . . , ni. This de�nition implies that Si,j−1 6= Si,j and Ti,j−1 < Ti,j, i.e. spells end

when individuals switch to another state. In order to estimate conditional transition intensities,

I use only spells that begin during the period [Ti,0, Ci], where Ti,0 is the start date of the �rst
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complete spell after January 1, 2000 and Ci is a random variable, which indicates the censoring

point. Observed spells with start date earlier than January 1, 2000 are used to construct the

labor the history of each individual.

To clarify the discussion, it is essential to distinguish between exogenous and lagged endogenous

explanatory variables in the notation. Let Xi(t) be the vector of exogenous explanatory variables

for individual i at time t, and Xi(t) be the path of exogenous explanatory variables until t.

Further, de�ne Yi(t, s) to be the path of outcome variables recorded until point t, where is s is

the labor market state taken at t and t is not necessarily a transition time.

It is well-known that it is di�cult to separate state dependence e�ects from spurious dependence

on past outcomes if unobserved heterogeneity is not accounted for. In order to account for

unobserved heterogeneity, I therefore include random e�ects in the model. To this end, let Vi be

a random vector that captures unobserved personal and environmental characteristics.

4.2 Transition intensities, right censoring and the likelihood func-

tion

As the data set provides daily information on transitions between labor market states, continuous

measurement of time can be assumed. To this end, let h(t, s|y(t̃, s̃),x(t), v) be the transition

intensity for a transition from state s̃ to state s at time t, given that the current spell began at

time t̃ and conditional on the labor market history, y(t̃, s̃), the path of explanatory variables x(t)

and the value of unobserved heterogeneity, v.

Throughout the paper lowercase letters indicate realized values of random variables. The contri-

bution to the likelihood function of individual i conditional on Xi(Ci) = xi(ci), and Vi = vi, is

then given by

L (yi(ti,ni
, si,ni

), ci|xi(ci), vi) = L (ci|yi(ti,ni
, si,ni

),xi(ci), vi)

×

(
ni∏

j=1

L (ti,j, si,j|yi(ti,j−1, si,j−1),xi(ti,j), vi)

)

×L (yi(ti,0, si,0)|xi(ti,0), vi)

(1)

Equation (1) displays the likelihood contribution using the joint distribution of all outcomes
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conditional on observed and unobserved heterogeneity. The �rst term of equation (1) is then the

likelihood contribution for the last spell observed. For the last spell neither the transition time,

nor the transition state is completely known. However, the likelihood of survival in state Si,ni
up

to the censoring point Ci can be given. Assuming that Ci is distributed independently from the

past history and from observed and unobserved characteristics, the likelihood contribution for the

last spell evolves as

L (ci|yi(ti,ni
, si,ni

),xi(ci), vi) = exp






−

∑

k=E,U,O
k 6=si,ni

∫ ci

ti,ni

h(u, k|yi(ti,ni
, si,ni

),xi(u), vi) du







.

(2)

Equation (2) then simply describes the probability that no transition takes place during the period

[Ti,ni
, Ci].

The second term of equation (1) captures the likelihood contribution of all completed spells with

a start date later than January 1, 2000. Conditional on Yi(ti,j−1, si,j−1) = yi(ti,j−1, si,j−1),

Xi(ti,j) = xi(ti,j), and Vi = vi the likelihood contribution for the j-th spell of individual i is

L (ti,j, si,j|yi(ti,j−1, si,j−1),xi(ti), vi) = h (ti,j, si,j|yi(ti,j−1, si,j−1),xi(ti,j), vi)

× exp






−

∑

k=E,U,O
k 6=si,j−1

∫ ti,j

ti,j−1

h(u, k|yi(ti,j−1, si,j−1),xi(u), vi) du







.
(3)

Equation (3) describes the likelihood contribution for a transition of individual i from state si,j−1

to si,j at time ti,j. While the �rst term describes the intensity for a transition to state si,j at

time ti,j, the second term equals the probability for surviving in the current state from ti,j−1 until

ti,j. Obviously, individuals always face two competing destination states.

The last term in equation (1) captures the likelihood contribution of all spells that begin prior

to January 1, 2000 conditional on observed covariates Xi(ti,0) and unobserved heterogeneity Vi.

As I only estimate the transition intensities for the period [Ti,0, Ci], it is not necessary to specify

the functional form of this term. However, omitting this term would result in biased estimates,

particularly estimates that refer to state dependence e�ects would be concerned.
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4.3 Initial conditions and unobserved heterogeneity

In order to take account of this initial conditions problem, I follow Wooldridge (2005) and condi-

tion the likelihood contribution of individual i on Yi(ti,0, si,0). Doing so eliminates the need

to specify the last term of equation (1), but requires to specify the probability function of Vi

conditional on Yi(ti,0, si,0), in order to integrate out the unobserved e�ect Vi. Wooldridge (2005)

suggests to specify the probability function of Vi conditional on Yi(ti,0, si,0) as a parsimonious

function, so that the unobserved e�ect Vi conditional on Yi(ti,0, si,0) can be integrated out ea-

sily. I therefore assume Vi to be a linear function of Yi(ti,0, si,0) and a residual random e�ect Ui,

whose distribution is independent of everything else. This means that the last term of equation

(1) vanishes. Besides, integrating out Vi conditional on Yi(ti,0, si,0) results in integrating over

the unconditional distribution of the random e�ect Ui and estimating some additional coe�cients

that refer to Yi(ti,0, si,0), i.e. to the "initial conditions". The resulting likelihood contribution of

individual i is then given by

L (yi(ti,ni
, si,ni

), ci|yi(ti,0, si,0),xi(ci)) =

∫ ∞

−∞

L (yi(ti,ni
, si,ni

), ci|yi(ti,0, si,0),xi(ci), ui) dA
∗ (u) ,

(4)

where A∗ is the time-invariant marginal distribution of Ui.

The support of the unconditional distribution of Ui is assumed to take on only a small number of

points. This is common practice in the literature (see Heckman and Singer (1984)) and allows

one to think of the points of support as di�erent types of persons, of which each has di�erent

characteristics with regard to the six transitions. Allowing for M types of persons, equation (4)

is given by

L (yi(ti,ni
, si,ni

), ci|yi(ti,0, si,0),xi(ci)) =
M∑

m=1

L (yi(ti,ni
, si,ni

), ci|yi(ti,0, si,0),xi(ci), um) pm,

(5)

where Ui has discrete support {u1, . . . , uM} and pm = P(Ui = uM) is the corresponding proba-

bility function.
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4.4 Parametrization and estimation

In general, the transition intensities of an individual i depend on the paths of Xi(t) and Yi(t, s).

However, estimation would become impossible including the entire paths as regressors. The

literature therefore suggests to specify that a random vector Xi(t), which captures the contem-

poraneous exogenous variables that su�ciently represent the path Xi(t). Higher su�ciency can

be achieved by including lagged variables. With regard to the endogenous variables, it can be

assumed that the path Yi(t, s) a�ects the transition intensity only by a �nite-dimensional random

vector Yi(t), which summarizes the information of the path Yi(t, s). Furthermore, let Y ∗
i (t0) be

a �nite-dimensional random vector that summarizes the information of the path Yi(ti,0, si,0). I

further assume that Y ∗
i (t0) captures also the e�ects of path of observed heterogeneity Xi(ti,0)

given at point Ti,0.

Following Heckman and Singer (1984) already a small number of support values su�ces to

model unobserved heterogeneity. In the following, the number of points of support is chosen to

be M = 3. Di�erent selection criteria chose the model with M = 3 to have the best �t. The

points of support for the distribution of the unobserved e�ect Ui can be displayed as a M × 6

random matrix 





u
sE ,sU
1

· · · u
sE ,sU
M

...
. . .

...

u
sO,sU
1

· · · u
sO,sU
M






, (6)

with sk indicating the states k = E,U,O. The columns can be considered as column vectors that

represent the M = 3 types of persons and their intensity for each of the six transitions. I do not

make assumptions on the location of the points of support. In particular, the correlations between

the transitions are unconstrained. With M = 3, this results in the estimation of 3 × 6 = 18

parameters that relate to the support and two parameters that relate to the probability function.

Now, let us̃,s denote the M -dimensional row vector representing the M points of support for the

transition s̃ to s. Further, let z(υ) = (1(υ = u1), . . . ,1(υ = uM))′ be an M -dimensional vector

function indicating the support points, and let 1[·] be the indicator function. Then z(υ)′us̃,s is

the component of the support that corresponds to the transition of type υ from state s̃ to state

s.

Each transition is modeled as a mixed proportional hazard model. This means that a baseline

transition intensity, which is only a function of time, is multiplied by a function of observed
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covariates and a function of the unobserved heterogeneity. Including also the parameters that

account for initial conditions (= δs̃,s), the transition intensity from s̃ to s is given by

h(t, s|y(t̃, s̃),x(t), v) =λs̃,s(t− t̃;αs̃,s) exp
(
x(t)′βs̃,s + y(t̃)′δs̃,s + y∗(t0)

′γs̃,s + z(υ)′us̃,s

)
,

t ≥ s̃, s 6= s̃, and υ ∈ {u1, . . . , uM}

(7)

where λs̃,s(t− t̃;αs̃,s) represents the baseline transition intensity from state s̃ to state s and αs̃,s,

βs̃,s, δ
j
s̃,s, and γs̃,s are parameters to estimate. The baseline transition intensities are parameterized

as piecewise constant functions

λs̃,s(t− t̃;αs̃,s) = exp





Ks̃,s∑

k=1

αk,s̃,s1 (τk−1 < t− s̃ ≤ τk)



 , (8)

where τ0 = 0, τk−1 < τk and τKs̃,s
= ∞. In order to identify the model α1,s̃,s is set to zero.

Finally, the unknown parameters αs̃,s, βs̃,s, δs̃,s, and γs̃,s are estimated by the method of Maximum

Likelihood using analytical �rst and second derivatives.

5 Results

5.1 Estimated transition intensities

Table 5 presents estimates for the econometric model described in the previous section. The three

forms of state dependence are accounted by de�ning a speci�c set of covariates. First, occurrence

dependence is controlled for using the type of the preceding spell, and the cumulative duration

of all previous spells in the three labor market states. Lagged duration dependence is captured

by including the duration of the preceding spell and the cumulative duration of all previous spells

in the three labor market states. By di�erentiating between the occurrence and duration of the

preceding spell and the occurrence and duration of all other previous spells, it is possible to

distinguish, at least partially, between short-run and long-run e�ects. Finally, dependence on the

current duration is captured by the time dummies that refer to the piecewise constant functions
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of the baseline transition intensities. E�ects that relate to initial conditions are measured by the

cumulative number and duration of all previous spells in any of the three states given at point

Ti,0. In total there are 292 parameters to estimate. The large number of parameters is due to the

fact that each variable a�ects six transition intensities. Results are given in table 4 and reported

as marginal e�ects, because maximum likelihood estimates cannot be interpreted directly. All

results represent the change in the probability to transit to a certain state within the �rst year

after the start of a spell5.

Duration dependence Figure 4 plots the baseline transition intensity curves, which capture

the current duration dependence, for the six transitions. The �gure displays that generally both

transitions from employment exhibit negative duration dependence. Negative duration depen-

dence is especially strong for the transition into unemployment. There are several explanations

for these �ndings. To begin with, higher severance payments for workers with more tenure can

result in increasing dismissal costs. In addition, rising opportunity costs exist, because the worker

probably becomes more valuable for a �rm, the longer he is employed. Finally, Germany's strict

Dismissal Protection Law can yield negative duration dependence, since dismissing workers with

permanent contracts is only possible under certain circumstances resulting in high dismissal costs.

While workers with temporary contracts can not be dismissed, their contracts run out at speci�c

points of time without the possibility of continuation. This often means that workers with tem-

porary contracts end up in unemployment within two years after the start of their employment

period, while workers with permanent contracts remain employed. This conjecture is supported

by the �nding of two slight spikes in the baseline transition intensity at one and two years. The

spikes correspond to the typical durations of temporary contracts in Germany, which normally

last for one or two years.

� Figure 4 about here �

The general course of the transition from unemployment to employment also exhibits negative

duration dependence. The slight increase in the intensity between one and three months can

be explained by the fact that even the high-skilled unemployed have to adjust to unemployment

and generally do not �nd a job within the �rst month. The baseline hazard has no spikes at

5Following Kyyrä (2008), the marginal e�ects are calculated at the mean of the large set of covariates. In the

case of dummy variables, e�ects are calculated for a representative category.
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the points where the entitlement periods of unemployment bene�ts usually end. The negative

duration dependence in unemployment is typically related to decreases in human capital or to

stigmatization e�ects. The transition from unemployment to out of the labor force also exhibits

negative duration dependence. This �nding contradicts the existence of discouragement e�ects

as proposed by Schweitzer and Smith (1974). However, the fact that there is no evidence for

discouragement e�ects can be explained by the fact that unemployment assistance is unlimited in

duration, if the unemployed remains registered as unemployed and keeps on searching for a job.

Both transition intensities from out of the labor force to employment and unemployment exhibit

unclear patterns. While in the medium-run the duration dependence seems to be negative, there

are strong increases in the intensity to return to the labor market at the beginning of both

transitions. Such strong increases are most likely in�uenced by the de�nition of labor market

states, in particular, how labor market states are identi�ed for periods without information. The

strong increase in the transition intensity for transitions to employment can also be explained by

job-to-job transitions with short sabbaticals. Negative duration dependence in the medium-run

for both transitions may be due to decreases in skills or motivation. The strong and signi�cant

increases of the baseline transition intensity in the long-run are again a consequence of how labor

market states are de�ned6.

Occurrence dependence and lagged duration dependence For the transition from em-

ployment to unemployment, the estimates indicate that the occurrence of past unemployment

experiences induce future unemployment. An individual who has been unemployed in the period

before has a probability to end up in unemployment within the �rst year that is higher by almost

16.4 percentage points compared to an individual that has been out of labor force the period

before. Furthermore, an additional unemployment experience in the past increases the probability

to become unemployed by 2.0 percentage points. These e�ects are large and statistically signi-

�cant. Interestingly, the number of past employment spells also negatively a�ects the current

employment duration. An additional employment experience in the past increases the probability

to become unemployed by 0.6 percentage points. The reason for this is that individuals, who

experienced many unemployment spells, by construction of the labor market states, must also

have experienced many employment spells. Finally, an additional period out of the labor force

6Since individuals with missing information of more than two years at the end of the observation period are

dropped, all spells with more than two years of duration end up in employment or unemployment. This implies

the strong and signi�cant increase in the baseline transition intensity.
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has no e�ect on the probability to transit from employment to unemployment. By contrast,

no lagged duration dependence is found for the transition from employment to unemployment.

Although some of the coe�cients for lagged duration dependence are signi�cant, the e�ects are

rather small.

For the transition from employment to out of the labor force for individuals who were unemployed

the period before, the probability to leave the labor force within the �rst year is reduced by 4.5

percentage points. Furthermore, additional employment and unemployment spells reduce the

probability by 0.3 percentage points, while an additional spell out of the labor force increases the

probability to leave the labor force by 0.7 percentage points. This means that past employment

and unemployment periods increase the attachment to the labor market, even though the e�ects

are small. On the other hand, individuals who have already spent time away from the labor

market are more likely to leave the labor force again. As for the transition to unemployment,

lagged duration dependence does not play a role.

For the transition from unemployment to employment, past employment spells are bene�cial to

become employed again. Having been employed in the preceding period increases the probability

to �nd a job by 7.0 percentage points and an additional employment spell increases the probability

by 1.7 percentage points. Similarly, past unemployment spells also increase the probability to

become employed, although the e�ects are also often smaller. A possible explanation is that those

individuals who often were employed also often were unemployed. Again, there is little evidence

for lagged duration dependence. It seems that human capital gained in especially long-lasting

jobs is not considered to be transferable by future employers.

In general, results indicate positive e�ects of past employment experiences. On �rst sight this

�nding might be related to a positive signaling or network e�ects due to past employment ex-

periences. This is not entirely clear, however, as nothing can be said about the quality of the

subsequent job, in particular, whether it is a temporary or a permanent one. Taking into consi-

deration the results for the transition from employment to unemployment, the results indicate

that those individuals with frequent transitions between employment and unemployment are more

likely to lose their jobs again, i.e. the quality of their job matches tends to be poor. The re-

sults therefore suggest the existence of a circle of unemployment and unstable employment with

exits becoming more unlikely in the presence of frequent transitions. This is consistent with a

segmentation of the labor market into individuals with stable long-term employment on the one

hand and individuals who frequently transit between unemployment and unstable employment on
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the other hand. This �nding is in line with other �ndings in the literature. For example, Stewart

(2005) �nds the existence of circles between unemployment and low-wage employment, while

Boockmann and Hagen (2006) suggest the possibility that circles between unemployment and

temporary employment exist.

For both transitions from out of the labor force, the type of the preceding spell is an indicator

for the subsequent transition state. A preceding employment spell increases the probability to

move to employment by 17.3 percentage points and decreases the probability to move to unem-

ployment by 36.7 percentage points compared to a preceding unemployment spell. In addition,

past employment spells help to return to employment, while past unemployment spells increase

the probability to become unemployed and decrease the probability to become employed. This

means that an increasing number of past employment and unemployment periods increase the

attachment to the labor market, while past periods out of the labor force diminish this attach-

ment. Finally, it seems that the only transition that exhibits lagged duration dependence is the

transition from out of the labor force to employment. The coe�cients suggest that the cumu-

lative durations of all labor market states decrease the probability of becoming employed. The

magnitude of these e�ects is still small, however.

Summing up, the results show that occurrence dependence is present for all transitions, while

there is only little evidence for lagged duration dependence.

Personal characteristics and labor market conditions One of the key variables with strong

e�ects on the transition intensities is the level of quali�cations. As expected, a higher educational

level decreases the probability to move from employment to unemployment. For example, the

probability for a transition to unemployment is 8.9 percentage points lower for individuals with a

vocational degree than for individuals without any educational degree. Moreover, for individuals

with a university degree the probability is even 17.6 percentage points lower. The educational

level does not only protect against unemployment, in addition, it helps the unemployed to �nd

employment, although the magnitude is less strong. For example, having a vocational degree

increases the probability to �nd a job within the �rst year by 5.1 percentage points. However, in

comparison with a vocational degree the probabilities do only change slightly for higher educa-

tional degrees. This means that in particular unskilled individuals have di�culties in �nding new

employment.

Interestingly, also the probability for a transition from out of the labor force to unemployment
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decreases, if the the educational level is higher. A possible reason may be that periods of self-

employment or working as a lifetime civil servant can not be distinguished from real periods out

of the labor force, and individuals with an educational degree more often become self-employed

or lifetime civil servants7 than unskilled individuals. Therefore, employment periods may in some

cases be erroneously assumed to be periods out of the labor force for skilled individuals, while for

unskilled individuals periods out of the labor force might be extended unemployment periods but

without being registered as unemployed.

The occupation only has a signi�cant e�ect on the transition from employment to unemployment

and vice versa. In particular, working in the sectors of engineering and the provision of services

signi�cantly decreases the probability of becoming unemployed. The probability to �nd a job

for someone who has worked in the sector of mining is 17.8 percentage points lower than for

someone who has worked in manufacturing. This strong e�ect is explained by the fact that the

mining sector is in strong decline in Germany.

Further personal characteristics like age or nationality also play a role for some transitions. Fo-

reigners have a lower probability to move from employment to unemployment, but also a lower

probability to move from unemployment to employment. However, these e�ects are small. The

e�ect of age on all transitions is negligible, because most coe�cients are insigni�cant and very

small if signi�cant. This result is probably due to the fact that the estimation sample is homo-

genous with respect to the age of the individuals.

In addition to personal characteristics, the current labor market situation and the state of the

economy have strong e�ects on labor market outcomes. Current unemployment rates have

the expected e�ects. For example, an increase in the unemployment rate by one percentage

point results in an increase in the probability to move from employment to unemployment by 3.3

percentage points. For the opposite transition, the probability decreases by 3.5 percentage points.

Moreover, the probability of returning to employment from out of the labor force is signi�cantly

smaller if unemployment is high. Besides, the probability to lose one's job is signi�cantly higher

in regions with bad labor market conditions, while the probability to �nd a job is signi�cantly

lower in these regions. Coe�cients for business cycle e�ects also provide expected results. For

example, an increase in GDP-growth by one percentage point increases the probability to �nd a

job by 3.7 percentage points. Summing up, it seems that, in particular, the transitions between

employment and unemployment and vice versa exhibit a pro-cyclical behavior.

7In Germany only individuals, who have at least passed a vocational training can become a lifetime civil servant.
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Unobserved heterogeneity Table 5 presents results for the maximum likelihood coe�cients,

which include the coe�cients for the distribution of unobserved heterogeneity. As already men-

tioned, the values of support can be considered as types of persons, who di�er in their transition

behavior. All values of support and the probabilities are statistically signi�cant. The �rst and the

third type are the most frequent ones (42.2% and 37.0%). The transition behaviors of these two

types are also similar for the transitions from employment to unemployment and to out of the

labor force, and from unemployment to out of the labor force. Both types have a low probability

for transition from employment. However, the �rst type has a higher probability to move from

unemployment to employment and also from out of the labor force to employment. Therefore,

the �rst type can be considered as the type with the best unobserved characteristics with regard

to employment. The third type has, as mentioned, a low probability to move from employment,

but also a lower probability to �nd employment when unemployed or being out of the labor force.

Finally, the second type has a high probability to move from employment to unemployment and

out of the labor force, and a low probability to become employed when unemployed or being

out of the labor force. The second type can therefore be considered as the type with the worst

unobserved characteristics with regard to employment chances.

5.2 Model �t

In this section, I check the how well the model �ts the main characteristics of the data. In order

to verify the �t of the estimated model, no simple test is available. Rather, employment histories

have to be simulated and then compared to the original data. For the given sample of individuals,

I conduct the simulations dynamically from the beginning of their �rst spell after January 1, 2000

until the end of the observational period. The state of the �rst spell is given by the original

data. For the simulations, a given set of exogenous and lagged endogenous explanatory variables

is used. In a �rst step, I assign each individual in the sample a value of the random e�ect, i.e. I

determine of which type the individual is. The values of the random e�ect are drawn from the

estimated distribution of unobserved heterogeneity.

The second step is to assign to each individual its transition times and destination states. Given

the set of exogenous and lagged endogenous explanatory variables, the random e�ect, and the

estimated model, I draw the transition times for each individual from the distribution function

of transition times. The destination states are then determined using the hazard ratios of the

respective destination states. After a transition has taken place, the employment history is
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updated to re�ect the type and duration of the �rst spell. Then, for the second spell transition

times and destination states are assigned using the updated history. This process is repeated

until the end of the observation period. The resulting data set is a random history, which is

compatible with the exogenous and endogenous explanatory variables. Finally, the simulation

results are averaged over the distribution of unobserved heterogeneity. The result of this exercise

is then compared to the raw data.

In order to assess the model �t, ten histories are simulated for each individual in the sample.

Table 6 presents summary statistics for both the simulated data and raw data. As one can

see, the model �ts the data relatively well for short and medium duration. In general, it tends

to slightly overestimate employment durations at all quantiles and underestimate durations for

spells in unemployment and out of the labor force. Figure 5 plots the simulated and empirical

survivor functions for each state. Again, one can see that model �ts well for short and medium

durations, while particularly for the 80% and 90%-quantile the employment durations tend to be

overestimated.

6 Simulation of policy interventions

Medium and long-run e�ects of policy interventions can di�er markedly from short-term impacts

in the presence of occurrence dependence. Nonetheless, evaluation of policy interventions often

only looks at short-run e�ects. The present simulation study therefore accounts for such medium

and long-run e�ects by simulating the e�ects of interventions that force transitions between labor

market states at certain times in an individual's history.

Because the focus is on state dependence e�ects, the interventions are simulated for representative

persons living in a stationary environment. I therefore �x unemployment rates and GDP growth

rates at their mean value. Furthermore, simulations are conducted for individuals who have

a vocational training degree and who work in the manufacturing sector. The representative

individual is born between 1958 and 1962, German and lives in a highly urbanized region with

high unemployment rate in the western part of Germany.

I di�erentiate between interventions for two groups. The �rst group consists of individuals who

were unemployed for more than three years between 1992 and 1999 and who have been unem-

ployed for more than three months, but less than two years on January 1, 2000, i.e. the group
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can be considered as one of long-term unemployed. The second group consists of individuals who

were employed for more than three years between 1992 and 1999, and who have been employed

for more than half a year, but less than three years on January 1, 2000. The fraction of individuals

varies between the two groups and the �nal sample for which simulations are conducted consists

of 10.000 individuals.

The simulated interventions are presented graphically as the proportions of individuals in each

state, measured on daily-basis. The graphs show the di�erence between the proportions of the

treatment and the control group, that means for example the employment rate of the treatment

group minus the employment rate of the control group.

Figure 6 shows the intervention of a 30 day employment period for the group of unemployed,

i.e. the treatment group experiences a 30 day employment spell from January 1, 2000 until

January 31, 2000 and is then again set to unemployment. During the 30 day employment period

transitions to other states are prohibited. After the employment experience the labor market

history of the individual is updated in order to re�ect the additional spell in unemployment.

The simulations therefore display the e�ect of the occurrence of a 30 day employment. The

intervention can be thought of a form of temporary employment. The results show that in the

treatment group the employment period the unemployment rate is higher and the employment

rate lower immediately after the treatment has ended. However, the situation turns round after

further six months and in the long run the 30 day employment period leads to an increase in

the employment rate and a decrease in the unemployment rate by around 14 percentage points,

while nonparticipation is more or less una�ected. An intervention of this type may therefore help

to reduce the unemployment rate, and the e�ects are strong even for such a short period.

� Figure 6 about here �

Figure 7 presents the intervention of a 180 day employment period, again for the same group

of unemployed. The simulations are conducted as above, except for a now longer employment

period. In the long run results show that the 180 day employment period leads to an increase in

the employment rate and a decrease in the unemployment rate by 13 and 14 percentage points.

Therefore, results do practically not di�er from the 30 day employment period. This re�ects

the absence of lagged duration dependence in the data. One has to note that the simulated

intervention does not take into account direct transitions to regular employment, which are an

important way for unemployed to �nd stable employment (see Boockmann and Hagen, 2006). For
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the intervention investigated, the results generally imply that an additional employment experience

leads to an increase in the employment rate and a decrease in the unemployment rate and that

the e�ects are quite strong. However, nothing can be said about the quality of the subsequent

jobs.

� Figure 7 about here �

I also conduct simulations for the group of employed. Figure 8 shows the intervention of a 30

day unemployment period for the group of employed, i.e. the treatment group experiences a

30 day unemployment spell from January 1, 2000 until January 31, 2000 and is then again set

to employment. Again no transitions are allowed to take place during the treatment period. A

possible motivation for this kind of intervention is as follows. While the treatment and control

group consist of individuals who are about to be a�ected by a (mass) lay-o�, the control group

receives a direct treatment and remains in employment and the treatment group receives the

treatment only after a 30 day unemployment period. The long-run results show that this additional

employment period leads to a decrease in the employment rate by around ten percentage points,

while it increases the unemployment ratio by also ten percentage points. This means that even

a 30 day unemployment period has strong scarring e�ects.

� Figure 8 about here �

In order to measure whether the duration of an unemployment period plays a role, I simulate

a 180 day unemployment period. The corresponding results are given in Figure 9. As can be

seen directly, there is hardly any di�erence in the rates of each state between the 30 and 180

day unemployment intervention, which again re�ects the lack of lagged duration dependence.

Since even short unemployment spells seem to have severe scarring e�ects, the results suggest

labor market policies that help employed, who are at the risk to become unemployed, before they

become unemployed.

� Figure 9 about here �

Summing up, the simulated interventions show that scarring e�ects due to past unemployment

exist and are induced even by short unemployment periods. Furthermore, additional employment
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experiences seem to help in bringing down the unemployment rate. Finally, the e�ects for all

interventions are very strong and they do hardly di�er for the varying durations. The simulation

results therefore also conform the absence of lagged duration dependence and the strong duration

dependence of unemployment and employment.

7 Conclusion

This paper investigated the form and magnitude of state dependence e�ects for prime-aged men

in Germany. The empirical results can be summarized as follows. They show that employment

is strongly duration dependent, which is most likely related to institutional features, in particular

dismissal protection and the possibility for temporary contracts. The opposite transition is also

duration dependent. The results also indicate that there is occurrence dependence. Past em-

ployment spells help the unemployed to �nd new employment, while past unemployment spells

are scarring and increase the probability to become unemployed again. This may result in a

circle of unemployment and unstable employment from which an exit becomes the more unlikely

the more frequent the transitions between unemployment and employment were in the past. An

important �nding is that lagged duration dependence does not seem to in�uence the transitions,

while occurrence dependence does. In addition to the results from occurrence dependence, this

means that past employment spells are bene�cial and help to �nd new employment, no matter

how long the employment spells were. However, this also means that even short unemployment

spells are scarring. The e�ects found also persist over time. Nonetheless, the preceding state

plays an important role and strongly determines the transition times and destinations states, and

implies that recent labor market outcomes have stronger e�ects than outcomes occurred earlier.

Simulating policy interventions provides evidence that even very short unemployment spells have

severe scarring e�ects. The e�ects of unemployment spells with longer durations do not di�er

much from this �nding. As already rather short unemployment spells have scarring e�ects, these

results suggest to implement labor market policies that help those employed to �nd a new job,

who are at the risk to become unemployed. Furthermore, the simulated interventions show that

past employment experience strongly help to �nd new employment. Also for this simulation, the

results imply that the duration of the intervention is not important. For labor market policies

this implies that in order to �nd new employment, short employment periods in the past are as

bene�cial as longer ones. However, it is not clear whether the newly found jobs are stable ones.
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The clear evidence for the di�erent forms of state dependence also suggests that omitting variables

that refer to past labor market history (occurrence and lagged duration dependence) may lead to

biases in estimates that relate to duration dependence or to certain policy measures. In comparison

to other papers, the results also imply that in order to analyze state dependence e�ects it is

important to di�erentiate between the certain forms of state dependence and it does not su�ce

to condition only on the pre-period state. In particular, only by taking the di�erent forms of

state dependence into account, one can detect a vicious circle between unstable employment and

unemployment.
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A Institutional Framework

The design of the unemployment compensation system is an aspect that a�ects labor market

outcomes and which may be particularly relevant for the current unemployment duration (see

for example Chetty, 2008 or Tatsimaros, 2010). For the period from 1998 to 2004, the German

unemployment insurance system consisted of two components, unemployment bene�ts ("Arbeits-

losengeld") and unemployment assistance ("Arbeitslosenhilfe"). The Hartz reforms in 2005 abo-

lished the unemployment assistance. There are now two new components of the unemployment

compensation system, ALG I and ALG II. ALG I is similar to unemployment bene�ts, although

replacement ratios and entitlement periods have changed. ALG II combines unemployment as-

sistance and social assistance. For the present study, only unemployment bene�ts as well as the

former unemployment assistance and the former social assistance are relevant.

Unemployment bene�ts are insurance bene�ts with a limited entitlement period. To become

eligible, the claimant �rst has to be registered as unemployed at his local Employment Agency.

Being registered as unemployed requires that the individual is actively searching for a job of at

least 15 hours a week and is available on short notice for a suitable job or a training measure.

Furthermore, to receive unemployment bene�ts, a claimant has to be employed subject to social

contributions for at least twelve months within the last two years prior to the unemployment

spell. The level of unemployment bene�ts is calculated based on the average gross daily income

over the last twelve months net of income taxes and further contributions. This amount is then

multiplied by the replacement ratio, which is 67% for unemployed with dependent children and

60% without. Finally, the length of the bene�t entitlement is a function that depends positively

on the number of months worked prior to the unemployment spell and on the unemployed's age

at the beginning of the spell.

Individuals receiving unemployment assistance have either exhausted the maximum length of

unemployment bene�ts or they were never eligible for unemployment bene�ts, because they

did not ful�ll the minimum requirement of employment subject to social security contributions.

Unemployment assistance was tax-funded and required the unemployed to pass a means-test. It

was further unlimited in time and the replacement ratios were lower than in the case of unem-

ployment bene�ts (57% with and 53% without children). Individuals receiving unemployment

assistance were mostly long-term unemployed and therefore the suitability criteria what job the

unemployed had to accept, were somewhat stricter than in the case of unemployment bene�ts.
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Unemployment bene�ts and unemployment assistance both allowed the unemployed to work for

up to 15 hours per week. The level of the entitlement was adjusted in these cases, depending on

the income from the additional employment.

In distinction to unemployment bene�ts and unemployment assistance, the social assistance ("So-

zialhilfe") provided a basic income protection for all individuals residing in Germany independent

of their current labor market status. It was also paid as an additional income support, if the

level of unemployment assistance was below some critical value. Hence, one could assume an at

least marginal in�uence of the level of social assistance on labor market outcomes, especially for

transitions from out of the labor force. Nonetheless, the level of social assistance only changed

marginally during the period under consideration, so that the fact that the data does not contain

information on social assistance is not a major problem.

A further institutional feature that a�ects unemployment and employment durations are Active

Labor Market Policies (ALMPs). Such ALMPs usually provide a divesre set of measures with

the goal to bring back unemployed into permanent employment. The set of ALMPs during

the period from 1997 until 2003 comprised job-creation measures ("Arbeitsbescha�ungsmaÿnah-

men") and settling-in allowances ("Eingliederungszuschuss"), which were forms of employment

subsidies. In addition, the unemployed received �nancial support when they tried to become

self-employed ("Existenzgründerzuschuss"). Lastly, a broad set of training measures existed that

ranged from activation measures or German language courses to vocational training. Individuals,

that are registered as unemployed, may receive maintenance allowance ("Unterhaltsgeld") while

participating in a public sponsored training measure.

Finally, protection against dismissal has clear e�ects on the employment duration, but it is also

assumed that it indirectly a�ects unemployment duration by constraining unemployed, especially

older ones, in their return to employment. The Dismissal Protection Law protected employees with

permanent contracts in Germany against unfair dismissal, who had been employed for more than

six months. It was further only related to �rms with more than �ve employees8. Although the law

allowed for dismissals due to personal, behavioral, or operational reasons, it protected employees

against unfair dismissal and acted as a counterbalance to a hire-and-�re policy. However, �rms

had the possibility to employ workers on temporary contracts in order to adjust to short-run

labor demand �uctuations. The maximum duration of temporary employment is two years9 and

8For the period from 1996 to 1998, the minimum size is ten employees.

9There were a number of sectors, where the maximum duration was up to six or more years, e.g. academia
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a subsequent contract at the same �rm has to be permanent. Temporary employment was

introduced to allow �rms to adjust their labor force more �exibly, but also to provide bridges to

permanent employment for the unemployed.

B Covariates

Estimation is conducted using a large set of explanatory variables. These represent personal

characteristics as well as external factors. Most of the covariates are time-varying. The following

sub-section provides a short overview of the covariates used.

Age As only the year of birth is known, age is measured on a yearly basis and changes for every

year on January 1. In order to account for nonlinearities, I additionally use squared age.

Education The level of education is one of the most important variables to include, as it is an

indicator for the level of human capital. However, the education variable is not available for the

LeH and not reliable for the BeH. In order to account for these points, some adjustments have

to be made and the variable has to be imputed for periods with information from the LeH10. The

resulting variable displays whether the individual has no degree, has passed a vocational training,

�nished high school, �nished high school and additionally passed a vocational training, has a

degree from a technical college, or a university degree.

Occupation Controlling for the individual's occupation is important, because labor market

conditions di�er by occupation. I therefore use a categorical variable indicating groups of occu-

pations by a two-digit index11 and construct six dummy-variable using only the �rst digit. The

resulting variable di�erentiates between manufacturing, farming, mining, engineering, service, and

miscellaneous occupations.

10Like most studies dealing with the IEBS or IABS, I follow the approach by Fitzenberger et al. (2005). I thank

Aderonke Osikominu for generously providing their code.

11See Bundesanstalt für Arbeit (1988).
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Nationality I also use a dummy variable that indicates whether or not the individual is a

German.

Labor market conditions In order to control for local labor market conditions, I use a set

of dummy variables, that are generated from a categorical variable, which categorizes regional

labor market conditions into �ve di�erent groups12. The �ve categories are: Regions in Eastern

Germany with an overbearing shortcoming in employment, highly urbanized regions in Western

Germany with a high unemployment rate, more rural regions in Western Germany with an average

unemployment rate, highly dynamical centers with favorable labor market conditions, and highly

dynamical regions in Western Germany with good labor market conditions.

The overall labor market conditions are captured by monthly unemployment rates, which are

made available by the Federal Employment Agency. Moreover, I use quarterly GDP growth rates

published from the Federal Statistical O�ce to account for business cycle e�ects.

12See Blien and Hirschenauer (2005).
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C Tables

Table 1 � Transitions across years

Transition 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Total

E → U 14,232 17,970 15,688 16,574 20,658 21,062 18,864 18,985 19,275 19,631 20,023 20,826 223,788

E → O 7,102 6,643 7,746 7,656 7,054 5,705 5,601 6,571 4,344 5,324 6,507 5,030 75,283

U → E 10,196 15,613 16,939 15,381 17,818 19,978 19,768 19,834 18,939 17,387 16,823 17,645 206,321

U → O 2,135 3,698 4,978 4,499 4,451 4,476 4,568 3,591 3,486 3,530 4,482 4,296 48,190

O → E 16,216 9,922 6,538 8,391 6,123 6,164 8,040 6,362 6,695 4,740 5,034 4,713 88,938

O → U 1,044 2,988 3,422 4,124 4,209 4,120 4,864 4,035 3,712 3,884 4,287 4,095 44,784

Total 50,925 56,834 55,311 56,625 60,313 61,505 61,705 59,378 56,451 54,496 57,156 56,605 687,304
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Table 2 � Data overview

Origin state Total

E U O

Number of histories starting after 01/01/2000

Total 69,820

Time under observation (days)

Average per person 532.88 316.64 119.82 969.34

Per cent 54.97 32.67 12.36 100.00

Maximum history length 1460

Number of spells

Total 91,977 95,733 36,999 224,709

Right-censored 35,788 25,662 8,370 69,820

Uncensored 56,189 70,071 28,629 154,889

Destination state

E 0 58,105 14,991

U 48,472 0 13,638

O 7,717 11,966 0

Incidence rate (exits per year)

Total 0.55 1.16 1.25

Destination state

E 0 0.96 0.65

U 0.48 0 0.60

O 0.07 0.20 0

Duration quantiles (days)

10% 45 27 40

20% 103 53 60

30% 181 79 91

40% 257 108 123

50% 337 152 183

60% 539 223 274

70% 965 347 364

80% 576 470

90% 1198 744

E: Employment, U: Unemployment, O: Out of labor force. Notes: Quantiles are

based on the Kaplan-Meier product limit estimator. The 80th and 90th percentile

are not identi�ed due to right-censoring.
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Table 3 � Explanatory Variables

Date Mean Standard deviation

Explanatory variable

Age January 1, 2000 38.94 5.88

last spell 41.86 5.93

Occupation last spell

Farming 0.041 0.199

Mining 0.003 0.058

Manufacturing 0.477 0.499

Engineering 0.057 0.232

Service 0.413 0.492

Miscellaneous 0.009 0.093

Education last spell

No degree 0.188 0.391

Vocational Training 0.676 0.468

High School 0.008 0.091

High School + Vocational Training 0.039 0.193

Technical College 0.028 0.166

University Degree 0.060 0.238
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Table 4 � Marginal E�ects

Transitions

E → U E → O U → E U → O O → E O → U

State dependence:

Occurrence dependence

Previous spell (base: preceding O spell)

Preceding E spell 0.070*** 0.062*** 0.173*** -0.367***

(0.015) (0.014) (0.019) (0.014)

Preceding U spell 0.164*** -0.045***

(0.019) (0.006)

Cumulative number of previous spells

Previous cum. E spells 0.006** -0.003** 0.017*** -0.011*** 0.027*** 0.008

(0.003) (0.001) (0.003) (0.002) (0.005) (0.005)

Previous cum. U spells 0.020*** -0.003*** 0.008*** 0.005*** -0.018*** 0.030***

(0.003) (0.001) (0.003) (0.002) (0.005) (0.006)

Previous cum. O spells -0.003 0.007*** -0.011** 0.014*** 0.006 -0.040***

(0.004) (0.002) (0.004) (0.003) (0.005) (0.007)

Lagged duration dependence

Duration of preceding spell

Preceding E duration -0.001*** 0.000*** 0.000 -0.003***

(0.000) (0.000) (0.000) (0.001)

Preceding U duration 0.001*** -0.000** -0.005*** 0.001***

(0.000) (0.000) (0.000) (0.000)

Preceding O duration -0.003*** -0.000** 0.001 -0.000*

(0.000) (0.000) (0.000) (0.000)

Cumulative duration of previous spells (measured in months)

Previous cum. E duration -0.000 -0.000 -0.002*** 0.000 -0.004*** 0.002**

(0.000) (0.000) (0.000) (0.000) (0.001) (0.001)

Previous cum. U duration 0.000 -0.000* -0.004*** -0.000 -0.005*** -0.002**

(0.000) (0.000) (0.001) (0.000) (0.001) (0.001)

Previous cum. O duration -0.003*** -0.001*** -0.002*** 0.000 -0.005*** 0.002

(0.001) (0.000) (0.001) (0.000) (0.001) (0.001)

Personal characteristics

Age structure

Age 0.001 -0.002*** -0.002 -0.002* -0.007** 0.011***

(0.002) (0.000) (0.002) (0.001) (0.003) (0.003)

Nationality (base: German)

Foreigner -0.025*** 0.004*** -0.019*** -0.001 0.018*** -0.008

(0.005) (0.002) (0.006) (0.003) (0.006) (0.008)
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Table 4 � (continued)

Transitions

E → U E → O U → E U → O O → E O → U

Occupation (base: manufacturing)

Farming 0.016** -0.006 -0.004 -0.004 -0.044** -0.007

(0.007) (0.004) (0.010) (0.005) (0.017) (0.017)

Mining -0.038 0.004 -0.178*** 0.020 0.046 -0.037

(0.036) (0.013) (0.051) (0.023) (0.050) (0.041)

Engineering -0.095*** -0.001 -0.019 -0.016** -0.006 -0.033*

(0.016) (0.003) (0.013) (0.007) (0.011) (0.019)

Service -0.055*** 0.005* -0.013*** 0.001 0.005 -0.016**

(0.008) (0.003) (0.005) (0.003) (0.006) (0.008)

Miscellaneous 0.000 0.019** -0.044 -0.021* -0.034 -0.047

(0.017) (0.009) (0.029) (0.012) (0.022) (0.032)

Education (base: no degree)

Voc. Train. -0.089*** -0.001 0.051*** -0.006*** -0.001 -0.058***

(0.009) (0.001) (0.005) (0.002) (0.005) (0.007)

HS degree -0.081** 0.012** 0.007 -0.009 -0.017* -0.101***

(0.019) (0.006) (0.025) (0.009) (0.014) (0.020)

HS + VT -0.145*** -0.000 0.060*** -0.001 -0.015 -0.108***

(0.016) (0.003) (0.010) (0.005) (0.010) (0.014)

Tech. College -0.160*** -0.010*** 0.079*** -0.016 -0.017 -0.116***

(0.018) (0.003) (0.012) (0.006) (0.011) (0.017)

Uni. degree -0.176*** -0.008*** 0.060*** -0.012** -0.055*** -0.168***

(0.019) (0.002) (0.010) (0.005) (0.010) (0.014)

Environmental characteristics

Business cycle

Lagged GDP growth -0.002 -0.011*** 0.037*** -0.020*** -0.015*** 0.002

(0.002) (0.002) (0.003) (0.003) (0.005) (0.004)

Labor market situation in Germany (dynamic)

Unemployment rate 0.033*** -0.008*** -0.035*** -0.002 -0.069*** -0.003

(0.003) (0.001) (0.003) (0.002) (0.007) (0.004)

Regional labor market situation in Germany (static, base: West, hi. dyn. regions + good LM-cond.)

East, shortcoming in employment 0.096*** -0.006** -0.060*** -0.025*** -0.044*** 0.070***

(0.012) (0.003) (0.008) (0.006) (0.011) (0.013)

West, hi. urbanized + hi. U-rate 0.038*** 0.005* -0.092*** -0.006 -0.008 0.035***

(0.008) (0.002) (0.009) (0.004) (0.008) (0.013)

West, more rural + avg. U-rate 0.014** -0.004* -0.032*** -0.009** -0.010 0.002

(0.006) (0.002) (0.007) (0.004) (0.008) (0.011)

West, hi. dyn. centers + g. LMC 0.010 0.006 -0.039*** 0.005 0.004 -0.018

(0.009) (0.004) (0.011) (0.005) (0.011) (0.015)

Marginal e�ects are given at the mean of X. Standard errors in parentheses. Signi�cance on 10%, 5% and 1%-level is indicated by

*, ** and ***.
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Table 5 � Model coe�cients

Transitions

E → U E → O U → E U → O O → E O → U

Duration dependence

Elapsed Duration (base: elapsed 0-29 days)

Elapsed 30-91 -0.240*** -0.232*** 0.087*** 0.001 0.699*** 0.233***

(0.013) (0.031) (0.010) (0.027) (0.020) (0.020)

Elapsed 91-182 -0.296*** -0.403*** 0.009 -0.014 0.010 0.198***

(0.017) (0.039) (0.017) (0.032) (0.030) (0.034)

Elapsed 183-364 0.039** -0.399*** -0.410*** -0.236*** 0.184*** -0.093**

(0.020) (0.043) (0.023) (0.035) (0.028) (0.043)

Elapsed 365-546 -0.760*** -0.513*** -0.634*** -0.297*** -0.073 -0.269***

(0.025) (0.053) (0.032) (0.043) (0.047) (0.053)

Elapsed 547-729 -0.635*** -0.588*** -0.753*** -0.383*** -0.210*** -0.151**

(0.027) (0.063) (0.040) (0.053) (0.059) (0.064)

Elapsed 730-1094 -1.226*** -0.796*** -0.963*** -0.523*** 0.942*** 0.795***

(0.031) (0.073) (0.048) (0.062) (0.074) (0.082)

Elapsed 1095-1460 -1.610*** -1.279*** -1.183*** -0.667***

(0.053) (0.119) (0.089) (0.116)

Occurrence dependence

Previous spell (base: other type of spell)

Preceding E spell 0.316*** -0.663*** 0.527*** -1.155***

(0.032) (0.041) (0.055) (0.088)

Preceding U spell 0.921*** -0.738***

(0.032) (0.054)

Cumulative number of previous spells

Previous cum. E spells 0.021* -0.066*** 0.041*** -0.106*** 0.126*** 0.087***

(0.011) (0.025) (0.010) (0.015) (0.020) (0.025)

Previous cum. U spells 0.085*** -0.075*** 0.045*** 0.073*** -0.074*** 0.139***

(0.011) (0.026) (0.011) (0.017) (0.022) (0.024)

Previous cum. O spells -0.002 0.201*** -0.001 0.154*** 0.020 -0.208***

(0.017) (0.031) (0.015) (0.020) (0.023) (0.030)

Lagged duration dependence

Duration of previous spell (measured in months)

Preceding duration -0.013*** -0.007*** 0.002 -0.003 -0.025*** -0.002

(0.002) (0.002) (0.002) (0.002) (0.003) (0.001)

Preceding E duration -0.004** 0.003 0.025*** -0.011***

(0.002) (0.002) (0.003) (0.002)

Preceding U duration 0.008*** -0.001

(0.002) (0.003)

Cumulative duration of previous spells (measured in months)

Previous cum. E duration -0.001 -0.005 -0.009*** -0.001 -0.017*** 0.004

(0.002) (0.004) (0.002) (0.003) (0.004) (0.004)

Previous cum. U duration 0.000 -0.010* -0.018*** -0.012*** -0.023*** -0.019***

(0.002) (0.005) (0.002) (0.004) (0.004) (0.004)

Previous cum. O duration -0.015*** -0.026*** -0.009*** -0.001 -0.207*** 0.001

(0.003) (0.005) (0.002) (0.004) (0.005) (0.005)
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Table 5 � (continued)

Transitions

E → U E → O U → E U → O O → E O → U

Personal characteristics

Age structure

Age -0.008 -0.114*** -0.007 -0.055** -0.043* 0.082***

(0.014) (0.012) (0.013) (0.024) (0.023) (0.030)

Age2 0.000 0.001*** -0.000 0.001** 0.000 -0.001**

(0.000) (0.000) (0.000) (0.002) (0.000) (0.000)

Nationality (base: German)

Foreigner -0.109*** 0.105** -0.081*** -0.059* 0.096*** -0.031

(0.020) (0.047) (0.020) (0.032) (0.031) (0.039)

Occupation (base: manufacturing)

Farming 0.060*** -0.025 -0.032 -0.022 -0.186*** -0.196***

(0.021) (0.078) (0.023) (0.047) (0.067) (0.065)

Mining -0.164 0.066 -0.592*** -0.244 0.301** -0.132

(0.130) (0.294) (0.132) (0.166) (0.138) (0.194)

Engineering -0.525*** -0.147** -0.096*** -0.270*** -0.055 -0.174**

(0.038) (0.069) (0.031) (0.066) (0.041) (0.072)

Service -0.245*** 0.080** -0.060*** -0.032 -0.003 -0.129***

(0.013) (0.032) (0.012) (0.022) (0.021) (0.028)

Miscellaneous 0.021 0.376*** -0.276*** -0.251** -0.118 -0.372***

(0.050) (0.100) (0.074) (0.127) (0.091) (0.126)

Education (base: no degree)

Voc. Train. -0.459*** -0.129*** 0.206*** 0.035 -0.041 -0.315***

(0.016) (0.043) (0.016) (0.025) (0.028) (0.032)

HS degree -0.395*** 0.226* 0.009 -0.127 -0.156** -0.585***

(0.099) (0.130) (0.095) (0.124) (0.077) (0.124)

HS + VT -0.842*** -0.165** 0.242*** 0.029 -0.143*** -0.647***

(0.049) (0.079) (0.040) (0.071) (0.054) (0.084)

Tech. College -0.980*** -0.514*** 0.310*** -0.048 -0.158** -0.688***

(0.059) (0.106) (0.047) (0.092) (0.062) (0.106)

Uni. degree -1.122*** -0.460*** 0.231*** -0.040 -0.431*** -1.123***

(0.046) (0.072) (0.039) (0.070) (0.049) (0.085)

Environmental characteristics

Business cycle

Lagged GDP growth -0.030*** -0.318*** 0.104*** -0.173*** -0.067*** -0.010

(0.010) (0.026) (0.010) (0.022) (0.021) (0.022)

Current labor market situation in Germany

Unemployment rate 0.139*** -0.182*** -0.148*** -0.089*** -0.312*** -0.127***

(0.009) (0.020) (0.009) (0.017) (0.016) (0.018)
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Table 5 � (continued)

Transitions

E → U E → O U → E U → O O → E O → U

Regional labor market segregation in Germany (base: West, hi. dyn. regions + good LM-cond.)

E, shortcoming in employment 0.344*** -0.141*** -0.251*** -0.470*** -0.205*** 0.299***

(0.018) (0.050) (0.017) (0.033) (0.033) (0.041)

W, hi. urbanized + hi. U-rate 0.145*** 0.096** -0.361*** -0.229*** -0.041 0.133***

(0.021) (0.045) (0.019) (0.032) (0.029) (0.040)

W, more rural + avg. U-rate 0.066*** -0.094** -0.146*** -0.197*** -0.051* 0.003

(0.018) (0.044) (0.017) (0.031) (0.027) (0.039)

W, hi. dyn. cent. + good LM 0.046* 0.146*** -0.153*** 0.009 -0.009 -0.030

(0.028) (0.053) (0.026) (0.041) (0.034) (0.050)

Initial conditions

Cumulative number of previous spells at t0

Previous cum. E spells at 0.045*** 0.131*** 0.035*** 0.061*** -0.027 -0.114***

(0.011) (0.026) (0.011) (0.015) (0.022) (0.024)

Previous cum. U spells at -0.045*** 0.012 -0.011 -0.034* 0.045** -0.058**

(0.011) (0.028) (0.011) (0.018) (0.023) (0.023)

Previous cum. O spells at 0.044** 0.014 -0.062*** -0.022 -0.014 0.175***

(0.017) (0.033) (0.015) (0.021) (0.024) (0.030)

Cumulative duration of previous spells at t0 (measured in months)

Previous cum. E duration -0.003** -0.005 0.006*** -0.002 0.011*** -0.001

(0.002) (0.004) (0.001) (0.003) (0.003) (0.004)

Previous cum. U duration 0.007*** 0.011** -0.004** 0.004 0.010** 0.024***

(0.002) (0.005) (0.002) (0.003) (0.004) (0.004)

Previous cum. O duration 0.013*** 0.026*** 0.005** 0.003 0.017*** -0.005

(0.003) (0.005) (0.002) (0.003) (0.004) (0.005)

Unobserved heterogeneity

Type 1 -8.331*** -3.660*** -2.545*** -4.565*** -1.455*** -7.395***

(0.300) (0.108) (0.294) (0.544) (0.491) (0.664)

Type 2 -6.998*** -1.511*** -3.594*** -3.658*** -1.983*** -6.625***

(0.300) (0.000) (0.296) (0.533) (0.497) (0.669)

Type 3 -8.372*** -3.615*** -3.840*** -4.562*** -2.817*** -5.190***

(0.303) (0.264) (0.288) (0.528) (0.501) (0.659)

Probability of type 1 0.422

(-)

Probability of type 2 0.208***

(0.009)

Probability of type 3 0.370***

(0.014)

Standard errors in parentheses. Signi�cance on 10%, 5% and 1%-level is indicated by *, ** and ***.
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Table 6 � Model �t

Origin state Total

E U O

Raw data

Time under observation (days)

Average per person 532.88 316.64 119.82 969.34

Per cent 54.97 32.67 12.36 100.00

Maximum history length 1460

Incidence rate (exits per year)

Total 0.55 1.16 1.25

Destination state

E 0 0.96 0.65

U 0.48 0 0.60

O 0.07 0.20 0

Duration quantiles (days)

25% 143 64 75

50% 337 152 183

75% 440 365

Model �t

Time under observation (days)

Average per person 538.91 312.86 115.91 967.68

Per cent 55.69 32.33 11.98 100.00

Incidence rate (exits per year)

Total 0.54 1.39 1.51

Destination state

E 0 1.18 0.82

U 0.47 0 0.69

O 0.07 0.21 0

Duration quantiles (days)

25% 127 46 52

50% 342 121 133

75% 344 333

E: Employment, U: Unemployment, O: Out of labor force. Notes: Quantiles are

based on the Kaplan-Meier product limit estimator. The 80th and 90th percentile

are not identi�ed due to right-censoring.
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D Figures

Figure 1 � Labor market history of a typical person in the IEBS

1/1/1992 12/31/2003
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Figure 2 � Identi�cation of labor market states for a typical person in the IEBS

1/1/1992 12/31/20031/1/2000
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Figure 3 � Sampling strategy

1/1/1992 12/31/20031/1/2000

Employment OLF Unemployment OLF Unemployment Employment Unemployment OLF Employment

︸ ︷︷ ︸

spells used for estimation

labor market history used for 1st spell

labor market history used for 2nd spell

labor market history used for 3rd spell
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