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Introduction

After unification, the East German economy changed quite dramatically. On the labour
market under- and unemployment rose. Programmes of active labour market policy (ALMP)
were set up. Quickly a huge number of people participated in these programmes, but at the
same time ALMP absorbed considerable amounts of money. Public employment programmes
(Arbeitsbeschaffungsmassnahmen, PEPs) are an important part of ALMP. PEPs create
additional jobs in the public or private sector through a wage subsidy paid by the labour
office. More than 2 million people participated in some kind of PEPs since 1990. The main
goal of PEPs is the reduction of unemployment, directly as well as through improving
employment chances of PEP participants on the regular labour market by providing work
experience and informal training. In this microeconometric evaluation study we try to answer
the question about the effects of PEPs for participants after they left PEP.
There are only few econometric evaluation studies of PEPs in East Germany.1 Steiner and
Kraus (1995) evaluate PEPs in East Germany with data from 1990 to 1992 using duration
models. They find a higher probability for men after twelve months PEP participation to move
to employment compared to non-participants. In a more recent work (Kraus, Puhani, and
Steiner, 1998), using more data and improved methods, they find a significant negative effect.
Both papers are based on the East German Arbeitsmarktmonitor, a panel study that ceased in
1994. Another feature of both papers is that their approach to handle selection effects (ie.
identify the causal effects of PEPs) is a parametric one. Hence, these studies are subject to the
doubts raised in the econometric evaluation literature whether choosing more or less arbitrary
parametric assumptions is the best way to identify the programme effects.
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Many evaluations of active labour market policies have been conducted in the USA (see for example the
surveys of Heckman, LaLonde, and Smith 1999, Heckman, Lochner, Smith, and Taber 1998, or LaLonde,
1995). However, the results are not comparable to the results of our study because of different institutional
settings in the US labour market as well as different programme designs. Furthermore, in many cases data
from social experiments are used. Such data is not available for Germany.
3

In his research on employment policy in East Germany Hübler (1997) evaluates also the
effects of PEP participation on individual unemployment probabilities. Among the several
approaches used, including a multinominal logit model and a random effects probit model
combined with different methods to control for selective programme participation, the method
closest to our approach is to control for the selectivity by selecting the individuals for the nontreatment sample based on a distance measure in observable variables between treatment and
non-treatment observations. The decision to stop the reduction of the non-treatment sample is
based on a pre-programme-test similar to the one suggested by Heckman and Hotz (1989).
The random effects probit model with the reduced sample is then used to estimate the
programme effects. The results for the effects of PEP participation differ for the various
specifications, but Hübler concludes that overall PEP participation does not create the
expected positive effects.
An example of a study in a European setting that is more in the spirit of nonparametric
identification of treatment (PEP) effects is a paper by Cockx and Ridder (1996). They discuss
the effects of a wage subsidy for social security recipients on employment in Belgium. They
argue that special institutional settings lead to a natural experiment, which is used to control
for selection bias. They find that controlling for selection bias is important and reverses their
results towards a negative, however insignificant, effect, that is a prolonged welfare
participation.
An example for the evaluation of ALMPs in a transition economy is the study by Puhani
(1999). He estimates the effects of several ALMPs in Poland, including training and PEPs,
using among other methods a nonparametric approach based on the conditional independence
assumption (CIA) and a matching estimator. Overall, with respect to individual
unemployment, the effects found for participation in training are positive, while participation
in PEPs and other subsidised job schemes cause an increase of unemployment.
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Although the above mentioned nonparametric approaches cannot be used given the
institutional settings in East Germany and the data at hand, we use other nonparametric
assumptions to identify the causal effects of PEP participation. The key issue to identify the
causal effects of PEPs is to eliminate the effect of selective participation by the individuals.
Since our data is not sufficiently informative to make the assumption that selection is only
driven by observable variables (CIA) plausible, we base our analysis on an identifying
strategy suggested by Heckman, Ichimura, and Todd (1997). They propose to use
comparisons between participants and selected groups of non-participants as well as
differencing over time to eliminate selection bias. Because in our case individuals start PEPs
at different dates, we extend their approach and combine it with a particular matching
approach by Lechner (1999).
The dataset available for this study is the Arbeitsmarktmonitor Sachsen-Anhalt, a panel based
on the population of the state of Sachsen-Anhalt. Although the data has some drawbacks, it is
in our opinion currently the best data available for evaluating PEPs in (a part of) East
Germany. Therefore, we restrict our analysis to that state.
The results show a significant and substantial reduction of unemployment due to participation
in a PEP after the PEP ended. This finding is fairly robust with respect to several
specifications and different subpopulations. Interestingly, for men this is due to an higher
employment probability, while for women the probability to drop out of the labour force
increases.
The following section of the paper consists of a discussion of PEPs in East Germany and in
Sachsen-Anhalt. Section 3 provides information on the institutional regulation of PEPs.
Section 4 provides information on the data used in this study. The discussion of the
econometric methods is contained in Section 5. Section 6 presents the results and Section 7
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concludes. Several appendices contain more information on the data and the estimation
methods as well as some additional results.

2

Stylized Facts

2.1

The Labour Market

In 1990, the economy of East Germany was not prepared for unification and the resulting
changes in institutional settings and relative prices. The sudden switch to a market economy
and increasing wages brought huge changes in the labour market with worker displacement
and rapidly decreasing labour demand. In reaction to these developments the government
together with the labour offices set up large labour market programmes. The major
components are short time working (Kurzarbeit, STW),2 early retirement (ER), continuous
training and retraining (CTRT), and public employment programmes (Arbeitsbeschaffungsmassnahmen, PEPs). According to the number of participants as well as to the amount of
money spent, ER and STW were the most important programmes in 1990 and 1991. From
1992 on, CTRT and PEPs replaced most of STW. ER remained important but the number of
participants decreased slowly because no new participants were accepted. With some ’ups’ and
’downs’, partly due to financial restrictions, CTRT and PEPs are still important programmes of
the active labour market policy in 1998.
The labour force of the German Democratic Republic (GDR) amounted to 9.7 million in
1989. In 1992, only 5.6 million people were regularly employed in East Germany, a drop of
40%.3 After 1992, the number of employed persons increased but remained below 6 million.
In 1991 and 1992, the majority of people leaving regular employment went into some kind of
active labour market policy programme, but unemployment rose sharply as well. In 1992,

2

3

In case of a temporary reduction of output a company can introduce STW. Employees work a reduced number
of hours. The resulting income loss is partially made up by payments from the labour office.
This number does not include participants in the active labour market policy.
6

more than one third (1996: nearly 30%) of the total labour force was financed by the labour
offices either through unemployment benefits or active labour market policy. Focusing on the
active labour market policy alone, the labour offices spent 32 billion DM in 1992 in East
Germany (1996: 16 billion DM).
Some time was needed to set up PEPs, but in 1992 an average of 400.000 people were
employed in PEPs. Due to policy changes and financial restrictions, PEP participation
decreased thereafter – as did participation in active labour market policies in general – to a
level of between 235.000 and 315.000 persons. In total more than 2 million people
participated in PEPs between 1991 and 1997, and more than 40 billion DM were spent.
Although there might be some differences between the states in East Germany, the general
picture drawn in this section is true for Sachsen-Anhalt as well.

2.2

Sachsen-Anhalt

Sachsen-Anhalt is one of the new federal states, located south-west of Berlin, joining borders
with several other new federal states as well as with West Germany, but not with Berlin. A
rough sketch of the economic structure before unification shows an industrialised south with a
focus on chemical industry, coal mining and energy, and an agricultural northern part. Table 1
provides some information about the economy of Sachsen-Anhalt compared to the average of
the economies of the new federal states and the West German average.
Table 1 shows that the economic development in Sachsen-Anhalt from 1991 to 1997 was
somewhat worse than the average development in the new federal states. The share of the
GDP in the new federal states produced in Sachsen-Anhalt decreased slightly over time. This
development is reflected in the unemployment rate as well. Actually the unemployment rate
in Sachsen-Anhalt was the worst in all new federal states in 1997. But the worse economic
situation in Sachsen-Anhalt is not reflected in a corresponding higher share of PEP
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participants in Sachsen-Anhalt. Vice versa, the share of PEPs in Sachsen-Anhalt declines over
time compared to the rest of East Germany.
Table 1: Comparing Sachsen-Anhalt with the New Federal States
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2.3

PEP Participation

The following Tables 2 and 3 provide some data on PEP participation in East Germany and, if
available, for Sachsen-Anhalt separately.4
The use of PEPs reached a peak as early as in 1992. But PEPs kept to be an important part of
ALMPs in the following years as can be seen from the expenditures as well as the
participation. From 1992 to 1996 some tendency to increase the average PEP duration is
found when comparing the inflows and the average stocks. A rising share of women in PEPs
reflects the unfavourable development on the labour market for women in East Germany as

4

Further information and data about the East German labour market in general and PEP in particular can for
example be found in Wolfinger (1994, 1995) or Spitznagel (1993).
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well as an increasing focus of the labour offices towards persons with special labour market
problems. In general the pattern is the same for Sachsen-Anhalt.
Table 2: Expenditures on PEPs by the Labour Offices
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<HDU








D

,QIORZ
LQ3(3V
2ULJLQDO3(3
7RWDO 7KHUHRI
ZRPHQ















,Q(DVW*HUPDQ\
,Q6DFKVHQ$QKDOW
$YHUDJHRISHUVRQV
,QIORZ
$YHUDJHRISHUVRQV
HPSOR\HGLQ3(3V
LQ3(3V
HPSOR\HGLQ3(3V
2ULJLQDO3(3
K
2ULJLQDO3(3
2ULJLQDO3(3
K
7RWDO 7KHUHRI 7RWDO 7KHUHRI 7RWDO 7KHUHRI 7RWDO 7KHUHRI 7RWDO 7KHUHRI
ZRPHQ
ZRPHQ
ZRPHQ
ZRPHQ
ZRPHQ




QD
QD

QD







QD

QD





QD



 QD
QD





QD





  

QD









QD







 QD
QD

QD
QD
QD

6RXUFH $1%$VHYHUDOLVVXHV$UEHLWVPDUNWLQ=DKOHQ$UEHLWVEHVFKDIIXQJVPDQDKPHQ%HULFKWVPRQDW6HSWHPEHU
%XQGHVDQVWDOWIU$UEHLW7DEOH$UEHLWVPDUNWLQ=DKOHQDNWXHOOH=DKOHQ6HSWHPEHU%XQGHVDQVWDOWIU
$UEHLWS,QVWLWXWIU$UEHLWVPDUNWXQG%HUXIVIRUVFKXQJ=DKOHQILHEHO7DEOH6WDWLVWLVFKHU%HULFKW$9,
 L GHV 6WDW /DQGHVDPWV 6DFKVHQ$QKDOW  7DEOH    7DEOH    7DEOH   
7DEOH6WDWLVWLVFKHV-DKUEXFKGHV/DQGHV6DFKVHQ$QKDOWLQIRUPDWLRQIURP,:++DOOH-XOL
1RWHV ,QSHUVRQV
6HH6HFWLRQIRUDGHILQLWLRQRIGLIIHUHQWNLQGVRI3(3VDQGZKDWLVVXPPDUL]HGLQ3(3VZLWKLQWKLVSDSHU
QDQRWDYDLODEOH
D 6LQFH-XO\(DVW*HUPDQ\LQFOXGHV:HVW%HUOLQ

The type of work a person has to perform in a PEP could be expected to influence the
employment chances on the regular labour market. Although there is no direct data available
on the type of work, data on the sector in which the PEP is active shows the following picture.
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More than half of all participants in PEPs are in sectors like agriculture, infrastructure,
building, site development, landscape building and environmental redevelopment. The share
of PEPs in these sectors rises from 53% in 1992 to 62% in 1993 and decreases slowly to 50%
in 1997. PEPs in social services steadily increase their share from 13% in 1992 to about 22%
in 1997. Constant over time about 8% of all PEP are of an administrative kind, and for the
remaining PEPs no information is available.
Although complete statistics appear not to be available there are some hints that PEPs in
Sachsen-Anhalt differ from the average of all new federal states. Emmerich (1993, p. 6) states
that in 1991/1992 11% of PEP participants are employed in so-called Mega-PEP, while this
number is 21% in Sachsen-Anhalt.5 Furthermore, all new federal states spend additional
money on Mega-PEPs, but four fifths of the total amount in 1991/92 came from
Sachsen-Anhalt (Emmerich, 1993, Table 7 and 8). Brinkmann and Wolfinger (1994, p. 17 and
tables) show that in the second quarter of 1994 only 7% of all PEPs according to §249h take
place in Sachsen-Anhalt, but they employ 25% of all participants in such PEPs.6 Furthermore,
there is a sectoral concentration of Mega-PEPs in Sachsen-Anhalt in coal mining, the
chemical industry and steel as well as a corresponding regional concentration.

3

Institutional Arrangements for PEPs in East Germany

In early 1990 the German Democratic Republic (GDR) adopted a labour law by and large
similar to the West German one, the Arbeitsförderungsgesetz (AFG). After unification the
West German AFG came into force in East Germany as well, although many exemptions were
added. The AFG contains several regulations on PEPs.7 Here we will discuss PEPs according
5

6

7

Mega-PEPs get unusual high subsidies from the labour offices. They usually employ a higher number of
persons, and typically the good or service produced is more like investment than consumption compared to
the average PEP, e.g. by providing new infrastructure or by cleaning industrial sites (Emmerich, 1993, p. 6).
PEP according to §249h is a somewhat different kind of PEP in East Germany, introduced in 1993. See
Section 3 for more information on different kinds of PEPs in East Germany.
The information given in this section draws on formal sources like laws as well as on informal sources, which
are important to catch effects of the daily implementation as well as the use of exceptions. The major informal
10

to §§91-96 AFG (Arbeitsbeschaffungsmassnahmen) and PEPs according to §249h AFG
(Produktive Lohnkostenzuschüsse Ost), which were introduced in January 1993.8 In most
aspects relevant for this study both programmes are similar, in formal terms as well as in
informal handling. Furthermore, our data does not allow a separation. Therefore, throughout
this paper, the phrase public employment programme (PEP) includes both types of PEPs if not
stated otherwise.
Participants in a PEP are not directly employed or paid by the labour office. Rather they have
a regular employment contract with a programme supporting employer (PSE, a public
institution, a private nonprofit organisation, or a firm) which automatically ends with the end
of the PEP. The labour offices reimburse the PSE for a part or all of the wage paid.9 The jobs
subsidised in a PEP must not replace existing jobs. The work done in the programme must be
useful to the public and would not be done without the PEP.10
To control for selection bias it is important to know how a PEP is created and why an
individual participates. In practice, there were at least three different possibilities PEPs were
created in East Germany, although a sharp separation is not possible.
First, a company or a part of a company was to be closed. To avoid mass layoffs, the whole
company or a part of it was transferred to a PEP. The decision about individual PEP

8
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source were interviews we conducted in East German labour offices in 1996 and 1997. The interviews were
partly questionnaire-led, partly free conversation held in local labour offices and the Landesarbeitsämter, the
regional head offices. Although there were no interviews in Sachsen-Anhalt, we expect the general results to
be true for Sachsen-Anhalt as well.
For more (formal) information on the regulations see the AFG, the Sozialgesetzbuch III, and corresponding
legislation on lower levels.
For convenience we use 'regular PEPs' and 'original PEPs' for PEPs according to §§91ff AFG and '§249h' as a
name for PEPs according to §249h AFG. PEPs for older unemployed (Arbeitsbeschaffungsmassnahmen für
ältere Arbeitnehmer, §§97-99 AFG) are not discussed because the special target group for this measure,
unemployed older than fifty-five, is excluded in this work.
Regularly between 50% and 75% of the wages are covered and in special cases up to 100%, that appear to be
common practise in East Germany. Furthermore, the labour office could cover the cost to set up a workplace
or provide loans for that. The rules were tightened over time. After 1993 the labour office accepted only
wages below 90% of the wage of a comparable unsubsidized job. For §249h programmes the subsidy is based
on the average unemployment benefits the labour office would have had to pay otherwise.
A delay that would occur without the PEP is sufficient as well. For §249h there is a closed catalogue of types
of work.
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participation was not based on individual considerations but exception regulations were used
to transfer the workers into the PEP. Many programmes in 1991 and 1992 were of this kind.
Second, Arbeitsbeschaffungs- und Beschäftigungsgesellschaften (ABG) were used.11 They are
set up by a regional or local government or a large company as a kind of ’counterpart’ to the
labour offices’ active labour market policies. While the labour office takes care of the
financing and supervision, the ABG creates, organizes, and administers the PEP. Furthermore,
AGBs provide information and help for the participants. It is not clear, how the decisions
about the participants are made and the requirements for individual participation are checked
when an ABG creates a PEP. Some of the ABGs are closed for new participants, others are
not.
Third, a PEP is created in the ’normal’ way. Normal means according to the regulations of the
labour law and the common use in West Germany. A future PSE proposes to create a PEP. If
the labour office approves it, the labour office decides about the participants as well.12 Here,
the individual requirements should usually be met.
It is not clear which of these forms is the most important, and there are - according to our
knowledge - no complete statistics available on ABGs or the use of exceptions in the labour
law. It seems that the third possibility was typical for smaller PEPs with only a few employees
while PEPs created through the other ways typically employ many people. Unfortunately, our
data do not provide any information on the way a PEP is created.
The most important formal requirement for participating in a PEP is that the individual is
unemployed and entitled to some kind of unemployment payments (or social assistance since
1994) right before participating in a PEP. Furthermore, the person must have been

11
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Many different names are used for this kind of companies.
In the interviews, people deciding about PEP participation in the labour offices pointed out that neither the
employer nor the individual participant has any influence on the participation decision.
12

unemployed for at least six months within the last twelve months.13 People with special
difficulties on the labour market are preferred. Those are the disabled, the unemployed older
than fifty, persons below twenty-five without a vocational degree, the long term unemployed
and - a special regulation for East Germany - women. The labour office can depart from all
formal requirements for social or labour market reasons.
Typically a PEP is limited to twelve months although every other - longer or shorter - length
up to twenty-four months, under special conditions even thirty-six months, is possible. During
the PEP people get paid the Tariflohn, which is in almost all cases higher than unemployment
benefits.14 Beginning in 1994, this was subsequently lowered to 90% of the Tariflohn, but
private firms in East Germany often pay less than the Tariflohn as well and this did not
increase the incentive to leave PEP much. Furthermore, during PEP social security
contributions are paid, which could create new rights for unemployment benefits.
An individual leaves a PEP when the PEP ends. It is possible – and hoped for – that the PSE
employs the participant without subsidy after the PEP. Furthermore, an individual must leave
a PEP immediately to take up a job offer on the regular labour market or for a training
programme proposed by the labour office. The labour office as well as the participant are
required to search for such possibilities during PEP.

13
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For §249h regulations are somewhat less tight. Only three months of unemployment within the last six
months are required. Alternatively, being in a regular PEP or in STW (13 or more weeks with 10 or less %
working time) is sufficient as well.
Tariflohn is the wage rate trade unions and employers agreed on in regional and sectoral specific contracts.
Unemployment benefits in Germany range from 53 to 68 % of the former net income, depending on family
status and duration of unemployment. The rates change over time. Therefore, with the exception of a wage
rate for the PEP employment being much lower than the former personal wage, there is a financial incentive
to participate in PEPs.
13

4

Data

4.1

The Arbeitsmarktmonitor Sachsen-Anhalt

The Arbeitsmarktmonitor Sachsen-Anhalt (AMM-SA) was primarily designed to provide
information about the current situation of the labour market in Sachsen-Anhalt. 15 Creating a
(panel) data set for scientific use is only a secondary goal. It contains a wide variety of
questions including the labour market status now and a year ago, information about the job
position and the employer, participation in active labour market policies, earnings, education,
family and living, and personal opinions about political and labour market issues.
The AMM-SA is compiled from questionnaires mailed to individuals of age 15 to 65 living in
the federal state of Sachsen-Anhalt. The first series of interviews took place in March 1992,
and from autumn 1992 on, it has been repeated every year. We use data up to the wave of
autumn 1997. For each interview, between 10,000 and more than 20,000 questionnaires were
mailed out, resulting in 6,000 to 10,000 available observations, equal to 0.3 to 0.5 % of the
population. Of these between 500 and 1,000 of the observations in each wave have experience
with PEPs. The general structure of the data is a mixture of cross-section and panel. Wave one
and two are a panel, but for wave three a new cross-section was drawn. From wave four on, in
every wave previously interviewed as well as newly drawn individuals are included. Panel
mortality in the data is high. For example, of 9,252 persons participating in autumn 1993 only
1,268 persons (14 %) have a valid interview in 1997.16 Difficulties when using the panel
structure apart from the panel mortality arise from different definitions of the variables in the
questionnaire over time and from not including all questions in all questionnaires.
Nevertheless, for our study we consider the AMM-SA the best data currently available on
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More information on the AMM-SA can for example be found in Wiener (1995) or in Zentrum für
Sozialforschung (1998; pages 11-15, 18-20, and in the last appendix).
The dropout of 535 is explained by the age restriction, for the remaining 8,717 dropouts no information is
available. It could be 'correct' dropouts (e.g. the person died), but it has to be assumed that the major reason is
non-respons. No detailed non-response-study is available, but we could not find any substantial (unplanned)
changes in the composition of the samples, neither through the panel mortality nor through our selection rules
(see below).
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PEPs in East Germany. Table 14 in Appendix A provides an overview of the variables used in
this study.

4.2

Selection Rules and Descriptive Statistics

For people starting their working live by participating in a PEP the effects of a PEP might be
quite different than for people in the middle of their working life. Therefore our sample is
restricted to persons who were at least 22 years old in 1993. Furthermore, this restriction
allows us to use schooling as time-constant variable in the estimation. If the first available
observation is at age 55 or older, the person is deleted to avoid catching effects of early
retirement. Participants in PEP of age 52 or older at the start date of PEP are excluded,
because PEPs were used for older unemployed to ’bridge’ the time to early retirement. Our
interviews at the labour offices confirmed that. Under these circumstances the purpose is not
to increase the employment prospects of the participants.
Further exclusions are made because of data limitations. Due to missing answers or
limitations of the questionnaire, for some PEP participants neither the start nor the end date of
the PEP is known. They are excluded. Because of low numbers of cases or inconsistent
information observations with certain characteristics were deleted from the sample. Table 13
in Appendix A presents more details on the selection and the numbers of observations in the
sample before and after selection. In addition we exclude persons with missing information in
relevant questions for every estimation step separately.
In the sample of people not participating in PEPs, no further persons had to be excluded
because they were not eligible for PEP. Due to the exemption rules for PEP participation in
East Germany all persons could have participated in PEP, although the probabilities for
participation differ substantially.
The distribution of start and end dates for PEPs in our sample is not uniform (see Table 4 as
well as Figure 4 in Appendix A). We observe start dates between November 1989 and
15

September 1997 in the original data set, but the selection rules applied restrict the
observations to start a PEP between April 1991 and September 1997. The median of start
dates in the restricted sample is January 1992, and 65% of all PEPs start before September
1992. The median of end dates is June 1993, 60% of PEP participation ended between
September 1991 and August 1993. Partly, this reflects the pattern of PEP participation in East
Germany as described above. But the distribution is also driven by the unbalanced panel
design of the sample with different sample sizes in each year, and the designs of the
questionnaires.17
Table 4: Statistics for the Start and End Dates of PEP and the Duration in the Sample
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A typically PEP duration is twelve months, and the regular maximum is twenty-four months.
Table 4 and Figure 1 confirm this, with 17% of all PEPs ending after twelve months and only
very few lasting longer than twenty-four months.18 The mean of the PEP participation in the
sample is 14.8 months, the median 12 months. Of all PEPs in the sample 10% have a duration
of less than or equal to three months (six months: 25%; twelve months: 65%; twenty-four
months: 89%). For some observations in the sample PEP participation is right censored. Only
a small fraction of these persons is still in PEP in September 1997, while most of the
censoring is due either to panel attrition or to insufficient information in the questionnaires.

17
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No complete information on start and end dates of PEP are available for September 1994 and 1995, while in
September 1993 and 1996 questions about the complete PEP history along with dates were included, although
no more than one spell was allowed.
Actually there are even more shorter PEP spells because ’start date’ is coded as the first known start date and
’end date’ as the last known end date. There are multiple PEP spells, but the data available only allows the
identification of some of them.
16

These observations could not be used for the final evaluation, but provided useful information
for the estimation of the propensity score.
Figure 1: Duration of Individual PEPs

1RWH

;D[LV7LPHPHDVXUHGLQPRQWKV<D[LVQXPEHURIREVHUYDWLRQV/RQJ3(3GXUDWLRQPLJKWUHIOHFWPXOWLSOH3(3
SDUWLFLSDWLRQ LGHQWLILFDWLRQLQWKHGDWDQRWSRVVLEOH 7KHTXHVWLRQQDLUHZDVGHVLJQHGLQDZD\WKDWLWLVSRVVLEOHWR
DQVZHU HLWKHU HOHYHQ RU WZHOYH PRQWKV IRU D IXOO \HDU RI 3(3 SDUWLFLSDWLRQ GHSHQGLQJ RQ WKH LQGLYLGXDO
XQGHUVWDQGLQJ1XPEHURIYDOLGREVHUYDWLRQV

Splitting the sample in two groups, one with PEP participants and one with non-participants,
we find some differences between them. Table 5 shows that people with a higher degree of
formal education are less likely to participate in PEPs. The same pattern appears when
comparing the groups according to the level of formal job education or the last known job
position. Not surprisingly unemployment is higher among PEPs participants.
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Table 5: Descriptive Statistics of Selected Variables for Persons With and Without PEP
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Econometric Methodology and Empirical Implementation

5.1

The Causality Framework and the Targets of the Evaluation

The empirical analysis tries to answer questions like "What is the average gain for PEP
participants compared to the hypothetical state of non-participation?" This is the so-called
treatment effect on the treated. The underlying notion of causality requires the researcher to
determine whether participation or non-participation in PEPs has an effect on the respective
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outcomes, such as earnings or employment status.19 Therefore, the framework that serves as a
guideline for the empirical analysis is the potential-outcome approach to causality suggested
by Roy (1951) and Rubin (1974).
To facilitate the discussion, the following notation is useful. Y p and Y n denote the potential
outcomes (p denotes participation in treatment, i.e. PEP, n no PEP).20 Additionally, denote
variables that are unaffected by treatment - called attributes by Holland (1986) - by X. It
remains to define a PEP participation indicator S, that determines whether person i
participates in a PEP ( si = 1 ) or not ( si = 0 ). The observable outcome is yi = si yip + (1 − si ) yin .
Hence, the causal effect, for example defined as the difference of two potential outcomes, can
never be estimated, because the counterfactual ( yip , si = 0) or ( yin , si = 1) to the observable
outcome yi is unobservable. However, the quantity of interest to answer the question placed
on the beginning of this section is the average causal effect of PEPs for PEP participants θ 0 :21

θ := E (Y p − Y n | S = 1) = E (Y p | S = 1) − E (Y n | S = 1) = g p − E (Y n | S = 1) .
0

(1)

gp can be consistently estimated by the sample mean of yi in the subsample of PEP
participants.22 The problem is the term E (Y n | S = 1) . Much of the literature on causal models
in statistics and selectivity models in econometrics is devoted finding useful identifying
assumptions to predict the unobserved expected nontreatment outcomes of the treated

19

20

21
22

See Holland (1986) and Sobel (1994) for an extensive discussion of concepts of causality in statistics,
econometrics, and other fields.
As a notational convention capital letters indicate quantities of the population or of members of the population
and lower case letters denote the respective quantities in the sample. The units of the sample (i=1,...,N) are
assumed to be the result of N independent draws from this population.
E(⋅|S=1) denotes the mean of the respective random variables in the population of PEP participants.
Note that in the application we will estimate a slightly different parameter because due to some nonrepresentiveness of the sample and due to our selection rules explained in the previous section, the
distribution of participants in the population and in the sample could be somewhat different.
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population by using the observable nontreatment outcomes of the untreated population
( yin , si = 0) in different ways.23

5.2

Identifying Restrictions

5.2.1 Conditional Independence Assumption
The so-called conditional independence assumption (CIA; Rubin, 1977) can be used to
identify E (Y n | S = 1) :

Y n C S | X = x, ∀x ∈ χ .

(2)

CIA means that participation is independent ( C ) of the non-treatment outcome conditional
on the values of covariates or attributes x in the space χ . Thus E (Y n | S = 1, X = x) =
E (Y n | S = 0, X = x) , and θ 0 is identified. Compared to model-based econometric approaches,
CIA allows one to estimate treatment effects directly without imposing functional form or
parametric assumptions that are often imposed when estimating a structural model.
Subsequently, we will denote by θ 0CIA the limit of an estimator that is consistent under the
CIA assumption ( p lim θˆNCIA = θ 0CIA ):
N →∞

θ 0CIA = E (Y p | S = 1) − E X  E (Y n | S = 0, X = x ) | S = 1 = g p − E X  g n ( x ) | S = 1 ;

g p = E (Y p | S = 1) ;

(3)

g n ( x) := E (Y n | X = x, S = 0) .

To justify CIA, the important task is to identify and observe all variables that could be
mutually correlated with assignment and potential nontreatment outcomes. This implies that
there is no important variable left out that influences nontreatment outcomes as well as
23

This may include the outcomes of participants prior to PEP.
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assignment given a value of the relevant attributes. For this study the reasoning in the
previous section suggests that X should include information on schooling, job training and
experience, the complete labour market history of the person and individual socio-economic
characteristics.
It is thus obvious that in our case the validity of CIA requires a very informative data set.
However, for PEPs in East Germany, such data is not (yet?) available. The data used in this
study for Sachsen-Anhalt has several shortcomings. Employment histories are only available
on a yearly basis. Any information on employment before or at unification is missing.
Therefore we might miss employment dynamics in the month just before PEP participation.
Since unemployment is one important selection criterion, this will invalidate CIA with our
data. In addition to this, the considerable amount of panel attrition, the redrawing of the
sample in 1993, and the refreshing of the sample thereafter results in a very unbalanced panel
design. This leads to relatively short observation periods for many people.
A technical problem related to the choice of variables to be included in X is the potential high
dimension of X that complicates the estimation of the conditional expectation. Let P(x) =
P(S=1|X=x) denote the propensity score that is defined as the nontrivial probability (0 < P(x)
< 1) of being assigned to a PEP conditional on X. Furthermore, let b(x) be a function of
attributes such that P[S=1|b(x)] = P(x), i.e. the balancing score b(x) is at least as ’fine’ as the
propensity score.

If CIA

is

valid,

Rosenbaum

and

Rubin

(1983)

show

that

Y n C S | b( X ) = b( x), ∀x ∈ χ holds, hence:

E (Y n | S = 1) = E X {E[Y n | S = 0, b( X ) = b( x)] | S = 1} .

(4)

The major advantage of this property is the reduction of the dimension of the estimation
problem. The disadvantage is that the probability of assignment - and consequently any
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balancing scores that reduce the dimension of the estimation problem - is unknown and has to
be estimated.

5.2.2 The Conditional Bias Stability Assumption
For the further discussion it is useful to introduce the time dimension explicitly as Y =
n
{Y−Τ ,..., Y−2 , Y−1 , Y1 , Y2 ,..., YΤ } , Y p = {Y−Τp ,..., Y−p2 , Y−p1 , Y1 p , Y2p ,..., YΤp } and Y n = {Y−Τ
,..., Y−n2 , Y−n1 ,

Y1n , Y2n ,..., YΤn } . The period between –1 and 1 includes the time in PEP and may be longer than
the other periods, in particular it varies individually. All other periods are equally spaced. T,...,-1 and 1,...,T refer to points in time where interviews take place, the assigned value
depending on the distance to the begin and end of the individual PEP spell, respectively. This
leads to the following re-definition of effect of the treatment on the treated in period t:

θ t ,0 := E (Yt p − Yt n | S = 1) = E (Yt p | S = 1) − E (Yt n | S = 1) = gtp − E (Yt n | S = 1) , t = ... − 1,1, 2,... .(1’)

In that framework treatment is defined as participation in a PEP some time in our observation
period (S has no index referring to time). Therefore, we allow for a treatment effect before
any participation in a treatment.
In a recent paper Heckman et al. (1997) propose a generalisation of CIA. This assumption
could be applied when there is at least one observation of the outcome before a PEP and one
observation after a PEP. The idea is that although CIA may not hold, it may be reasonable to
assume that the bias due to an incorrectness of the CIA is the same for at least one date before
a PEP (τ, τ < 0) and one date after a PEP (t, t > 0). If the true effect of a PEP is indeed zero
for that date before the PEP, than an estimated treatment effect using CIA for period τ gives
an estimate of the bias. This bias estimate could be used to correct the estimate of the
treatment effect for the date after the PEP.
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To see these issues more clearly, let us introduce some additional notation. Equation (5)
defines the average bias that occurs if CIA is not true:24

BtCIA := E X [ BtCIA ( xt ) | S = 1] ; BtCIA ( xt ) := E (Yt n | X = xt , S = 1) − gtn ( xt ) ; t = −T ,K , T .

(5)

However, the validity of CIA implies that gtn ( xt ) = E (Yt n | X = xt , S = 1) . Therefore, the bias
should be zero point-wise in the χ -space ( BtCIA ( xt ) = 0, ∀xt ∈ χ ). If CIA does not hold,
Heckman et al. (1997) suggest an alternative assumption that will be called the bias stability
assumption (BSA) in the remainder of this paper:

BtCIA ( xt ) − BτCIA ( xτ ) = 0 for at least one pair (τ, t), τ < 0; t > 0, ∀x ∈ χ .

(6)

The quantity identified by BSA is defined as:

CIA
CIA
θ tBSA
−τ ,0 = θ t ,0 − θτ ,0 .

(7)

Please note that the notation t-τ must not be interpreted in the way that only the distance
between t and τ matters. Rather, the exact values t and τ take do matter. Using the definitions
CIA
of θ tCIA
,0 and θτ ,0 , we obtain the average bias:

CIA
BtBSA
− BτCIA − θτ ,0 .
−τ = Bt

(8)

Equation (8) shows that the condition stated in Equation (6) is neither necessary nor sufficient
for a zero average bias.25 The necessary and sufficient condition is:

24

For simplicity, in this section it is assumed that an indefinitely large random sample is available for estimation
without sampling error. Furthermore, this and the following arguments use b(X) = X as balancing score.
However, with an appropriate change of notation, the results also hold for balancing scores of lower
dimension as used in the application.
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n
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n
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for at least one pair τ, t, t ≠ τ , ∀x ∈ χ .

(9)

From an economic point of view this condition is most easily interpreted when τ < 0 and

θτ ,0 = 0 holds, i.e. there is no effect of a PEP |τ| periods before a PEP starts. This case implies
together with Equation (9) that the bias due to incorrectly assuming CIA E{[Yt n − g tn ( xt )] | S = 1} - is the same for both periods t and τ.

The use of BSA as an identifying restriction has several advantages. First, it nests the
intuitively appealing CIA assumption when θτ ,0 = 0 holds. In this case, if BSA and CIA are
correct, then the test whether the estimated θτCIA
,0 is zero is a joint test for CIA and BSA. If

θτ ,0 = 0 , that is part of the BSA assumption, does not hold, then it is conceivable that CIA is
still valid for t > 0 , but BSA is violated.26 It is of practical relevance that for BSA less
information is necessary to identify θ t ,0 than for CIA. It is particularly useful that this
generalisation is achieved without the need to use instruments, because instruments that for
example satisfy the strong assumptions of Angrist, Imbens, and Rubin (1996) are hard to find
in general and not available for this particular application. When X contains past values of
variables that vary over time it is another practical advantage that θ tCIA
and θτCIA
,0
,0 need not
necessarily be estimated using the same sample. Although a panel data set is still useful to
keep the two bias-terms BtCIA and BτCIA small, the length any individual is required to be
observed in the panel data set is not prolonged by the need to compute not only θ tCIA
,0 , but also

25

It is not necessary to assume constant bias point-wise. One the other hand, (6) would only be sufficient if
supplemented by the condition θ τ ,0 = 0 .

26

However, in this case CIA must not involve pre-PEP realisations of outcome variables in the conditioning set.
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θτCIA
This is extensively used in the following empirical part. Compared to conventional
,0 .

difference-in-difference estimators,28 BSA has the advantage of being nonparametric so that
successful identification does not depend on specific functional forms for the respective
expectations. The latter is particularly important for models with qualitative or binary
variables as outcomes, because for such models conventional difference-in-difference
estimators are very much dependent on the particular functional forms assumed.
However, there are also some problems with the application of this approach. It is not only
that the computations for an adequate estimator become more burdensome, but the more
serious problem is that there are many ‘parameters’ to choose. In particular there is the issue
of choosing an appropriate (t, τ, X) combination that makes BSA valid. Unfortunately, there is
not much guidance by economic theory or institutional arrangements. But - of course - the
same problem exists for the conventional difference-in-difference estimators that are so
widely used.

5.3

Estimation Procedure

When estimating PEP effects using the nonparametric BSA assumption, it appears to be
sensible to use a nonparametric estimation method. Matching methods have recently proved
to be useful and flexible estimators for evaluations based on the CIA assumption (see
Heckman et al., 1997; Lechner, 1999). Since a 'natural' estimator under the BSA assumption
ˆCIA ˆCIA
θˆtBSA
−τ , N is the difference of two estimates using CIA ( θ t , N − θτ , N ), we discuss matching
estimators in the following. For simplicity we stick to the simple one-to-one matching, i.e. to
each PEP observation we match only one non-participant. Such an estimator is inefficient, but

27

28

If we were to use the same PEP participants, we would require that observations remain in the sample for
another (t – τ) periods (notice that the distance defined by (t – τ) is not necessarily equal to the corresponding
mathematical calculation). As shown in the results section, due to the high attrition rate this would be
disastrous for this application.
See for example the survey by Meyer (1995).
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simplifies computations considerably. In the following we will denote the non-participants
matched to the participants as comparisons.
ˆCIA
ˆCIA
Let us compare θˆtBSA
−τ , N , θ t , N , and θτ , N for two cases. First, assume that X is time-constant, so
ˆCIA
that both estimators θˆtCIA
, N and θτ , N use the same values of the matching variables X. In that
case it appears sensible to use a matching protocol ensuring that the same comparison
observations are used as matches for both estimations. For ease of exposition assume that
observations are ordered such that the N p observations participating in PEPs are followed by
the ( N − N p ) non-participants. Furthermore denote a comparison observation j matched to
29
ˆCIA ˆCIA
PEP participant i as j(i). Then, θˆtBSA
−τ , N (= θ t , N − θτ , N ) has the following simple form:

1
θˆtBSA
−τ , N =
Np

Np

∑ ( yip,t − y nj (i ),t ) −
i =1

1
Np

Np

∑ ( yip,τ − y nj (i ),τ ) =
i =1

1
Np

Np

[( y
∑
=

p
i ,t

− yip,τ ) − ( y nj (i ),t − y nj (i ),τ )] ;

i 1

0 < i ≤ N p; N p < j ≤ N .

(10)

ˆCIA
However, as discussed above, if it is the aim to reduce the bias in both θˆtCIA
, N and θτ , N used to
compute θˆtBSA
−τ , N (as seems sensible, but not necessary), the conditioning set should include
lagged values of the outcome variables as well. If Yτ ∈ X , then the case X t = X τ is no longer
BSA
CIA 30
sensible because it implies by definition that θτCIA
,0 = 0 and hence θ t −τ ,0 = θ t ,0 .

Therefore, it is obvious that there are cases in which the set of conditioning variables depend
on the calendar time a PEP takes place. For example, in the empirical part we consider the
indication of unemployment after a PEP as an outcome variable, and the indication prior to a
PEP as a matching variable (see Section 3 for the importance of unemployment as an
29

30

We could call this a nonparametric difference-in-difference estimator. More estimators including the case
with random attrition and a discussion of variances are contained in Appendix B.2.
will only be exactly zero, if the sample to draw the comparisons from is sufficiently rich to allow for
θˆτCIA
,N
’perfect’ matches.
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eligibility criteria for PEPs). The definition of ’prior to PEP’ has to be appropriately changed
for the estimation of θˆτCIA
, N by taking the duration of the PEP into account.
Figure 2 clarifies this issue for the case of τ = −1 with an example for one PEP participant. In
the evaluation sample we get θˆtCIA
, N . In the bias correction sample we assume an artificial PEP
period to get θˆτCIA
=−1, N , the effect of the artificial PEP. Because of the BSA ( θτ ,0 = 0 ) and that in
fact no PEP participation has taken place jet, this is an estimate for the bias. We use it to
correct θˆtCIA
,N .
Figure 2: Definition of Periods for the Evaluation Sample and the Bias Correction Sample for
One PEP Participant when Time Varying Variables Are Used, τ = −1

„matching“
period

evaluation
period

PEP

evaluation
sample

θˆtCIA
=1, N
„matching“
period

artificial
PEP

θˆtCIA
=2, N

estimate
of bias

bias correction
sample

θˆτCIA
=−1, N

calendar
time

1RWH

I 93

I 94

-2

-1

I 95

I 96

I 97

1

2

relative
time

7KHFDOHQGDUWLPHVKRZVLQWHUYLHZVIURP,WR,7KHUHODWLYHWLPHLVGHILQHGDFFRUGLQJWRWKH3(3SDUWLFLSDWLRQ
RI WKH SHUVRQ LQ WKH H[DPSOH QRWH WKDW LQ WKLV H[DPSOH WKH 3(3 VSHOO LQFOXGHV RQH LQWHUYLHZ ZKLFK LV QRW
QHFHVVDULO\WKHFDVH 7KHSHULRGDUWLILFLDO3(3KDVWKHVDPHGXUDWLRQDVWKH3(3DQGHQGVMXVWEHIRUHWKHODVW
LQWHUYLHZ EHIRUH WKH 3(3 τ = −1  7KH HYDOXDWLRQ VDPSOH LV WKH VDPSOH XVHG WR FRPSXWH θˆtC, NI A  DQG WKH ELDV
FRUUHFWLRQVDPSOHLVWKHVDPSOHXVHGWRFRPSXWH θˆτC, INA  = Bˆ τC, INA = Bˆ tC, NI A LI%6$LVYDOLG 

27

The assumption of random sampling and large N and N p allows for the usual asymptotic
approximation of the variance of matching estimators:31

1
Var (θˆtBSA
[Var ( yip,t − yip,τ ) + Var ( y nj ( i ),t − y nj ’( i ),τ )] .
−τ , N ) =
Np

(11)

Using standard laws of large numbers and central limit theorems, this estimator is consistent
and asymptotically normal. The asymptotic variance can be estimated as follows:

^
1 ˆ ∆i 2
Var (θˆtBSA
[( St −τ , N ) + ( Sˆt∆−jτ , N )2 ] ;
−τ , N ) =
p
N

Np

1
( Sˆt∆−iτ , N )2 = p
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∑= [( y

1
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N

Np

p
i ,t

(12)

1
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N
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Empirical Specification and Results

6.1

General Remarks
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In this section the general considerations applied to choose an outcome variable and to set the
choice parameters (t, τ, X) are explained. The details of the estimation are then discussed in
the following sections. With respect to the outcome variable the labour market states
unemployment and employment at specific periods after a PEP (t) are considered, because
they constitute the official targets of the programme. It would also be very interesting to see
how large the earnings gains - if any - are from PEP participation, but we did not succeed in
31

Note that the following formulas have been obtained using the approximation that the fact that the pairs have
been selected by an estimated score can be ignored.
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constructing an earnings variable based on a definition that is consistent for all yearly
interviews.
First, we assume that the true effect of a PEP before the PEP started is indeed zero, θτ ,0 = 0
for τ < 0 . The specific institutional regulations discussed in Section 3 make it difficult for an
individual to anticipate a PEP participation and change the behaviour because of a potential
PEP participation. Especially, in combination with the high unemployment rate in East
Germany it is unlikely that someone is willing to give up a job to increase the chance to get
into a PEP.
Choosing appropriate values for t and τ is largely driven by sample size considerations. As
can be seen in Table 10 and in Appendix D, choosing t larger than 2 will typically lead to a
very small sample, in particular when time varying variables are included in X. This is due to
the total length (max. 6 years) and the high attrition rates of the panel.
The choice of τ is also influenced by considerations of Ashenfelters dip. It is observed that on
average before participating in any kind of active labour market programme individuals
experience a drop in income. This holds for employment was well. It is not at all clear if this
drop is transitory or permanent, but the choice of τ depends on this knowledge. In a recent
work Heckman and Smith (1999) find for the US that the drop in income is not permanent.
Furthermore, they find that apart from eligibility participation in programmes depends heavily
on changes in labour market status prior to the programme. Using different non-experimental
estimators – including a difference-in-difference approach similar to the one used here – they
show that the resulting bias can be reduced substantially by conditioning on variables
influencing the individual programme participation.
In East Germany and with respect to employment status a permanent dip is more probable due
to the economic conditions, especially rising long term unemployment. Individual decisions
play no role in participation process, and therefore an individual shock in labour market status
29

might be less relevant. Nevertheless, in the matching process we take apart from other
variables explicitly care of the labour market status prior to PEP (employment and
unemployment). Furthermore, in this problematic labour market any ’temporary’ shock
leading to unemployment will be made permanent very soon, due to the lack of job offers.
When there is no transitory dip, it is intuitively most plausible to choose the relevant points in
time (t and τ) as close together as possible because the social and economic environment is
most similar. A possible permanent dip would call for a τ near to the start of PEP as well.
Therefore, and because of sample size considerations, in most cases presented here τ is set to
the last interview before a PEP (τ = −1).
When choosing the variables to be included in X, our main strategy is to minimise the bias in
ˆCIA
θˆτCIA
, N and θ t , N . Although intuitively appealing, this need not necessarily be the best strategy
ˆCIA are equally biased. Therefore, and also
because all that is needed is that θˆτCIA
, N and θ t , N
because there is a trade-off between sample size and the number of components in X (in
particular for time varying variables), we present results for more or less rich specifications of
X. Apart from the propensity score and an indicator for an interview in particular waves the
richest version includes information on the labour market status (unemployed and employed),
variables containing job position, firm size, and dummies for some industrial sectors
(agricultural, chemical, public) for the current or last employer, the highest vocational degree,
and the unemployment rate in the region. Unemployment, and especially long term
unemployment, is an important reason for PEP participation, and we use the labour market
status as one indicator for this. The employer variables are included because of their
relationship with the probability to participate in a PEP, especially in a large employerfounded PEP (see Section 3). The agricultural, chemical, and public sectors were hit harder
than the average by the economic changes and laid off more employees. Furthermore there
was a large number of PEPs in these sectors which again justifies their inclusion in the
30

matching. The level of the regional unemployment rate is included because the amount of
money the labour offices can spend on PEP partly depends on it. Due to sample size
considerations variables measuring the employment history contain only up to two periods.
Since our richer specifications include also time varying variables as components of X, and
because PEPs start at different dates for different individuals, there is the issue of choosing an
appropriate balancing score that allows us to address these issues. Here we rely on a split
balancing score, (V β 0 , M ) , a combination of an index of the participation probability based
on time constant variables ( V β 0 , V denotes the time constant variables in X, β 0 is a fixed
parameter vector) and time varying variables (M, which denotes the time variant variables in
X). As start date necessary to compute the relevant value for M for the non-participants the
PEP start date of the particular treated observation a match is search for is used. The
estimation of V β 0 is discussed below. Some details on the matching process are presented in
Appendix B.1. Lechner (1999) discusses the use of different starting dates for the computation
of θˆtCIA
, N extensively including the approach used here. For more details, especially on the
additionally necessary assumptions and issues of computation, the reader is referred to the this
paper.

6.2

Propensity Score

We specify the propensity score as a probit model and test the specification extensively using
specification tests against heteroscedasticity, omitted variables, nonnormality (score tests) and
general misspecification (information matrix test). The probit specification includes variables
capturing gender, age, schooling, university degree and degree from technical schools as well
as the regional unemployment and PEP rates and disaggregated local information.32
Furthermore we include variables indicating panel participation and interactions of the panel

32

See Table 14 in Appendix A for more information on the definition of the variables.
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participation with gender. The results of the estimation as well as of the tests are presented in
Tables 6 and 7.
Table 6: Propensity Score: Estimated Coefficients and Results for Score Test Against
Heteroscedasticity
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Table 6 continued
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Table 7: Other Specification Tests for the Participation Probit (Partial)
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The estimation results show a lower conditional participation probability for the very young
age group (22 to 25 in 1993, chosen as the reference group) compared to all other age groups
and a low school degree (chosen as the reference group) is related to a higher probability to
participate in PEP. Furthermore, a degree from a technical school or an university is related to
a lower probability, although the coefficient of university is only significant at the 6%-level.
Regional heterogeneity is important and significant as well. The positive sign of the
unemployment rate corresponds to our expectations, while the PEP rate is insignificant.
Furthermore, some dummies for cities and areas show more diversity in the PEP participation
than is explained by the regional unemployment rate (note that cities and areas are
subdivisions of the regions). Cities with their different and much more diversified economic
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structure and in general lower unemployment rates relate to lower participation probabilities.
The positive signs pick out regions with either a high concentration of a specific industry or
with a single but very large PEP. The concentration of PEPs and – especially of large PEPs –
differed across industries and the local concentration of specific industrial sectors was high in
the GDR, which explains at least part of the findings. An example is the area of Bitterfeld
with a high concentration of the chemical industry as well as an above-average PEP
concentration. The results when estimating the propensity score separately for females and
males do not differ substantially.33

6.3

Evaluation Results

Let us start the discussion of the evaluation results for several specifications of X by
considering the least demanding case first. This is the case when only the propensity score
and indicators for a valid interview in a particular wave are used for matching. The results in
Table 8 show how the number of valid observations depends on the length of time the
individual is required to remain in the sample before or after a PEP. The results prior to PEPs
clearly indicate that this specification leads to a biased estimate θˆtCIA
,N .
Table 8: θˆNCIA Computed with Time-Constant Match Variables Only
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JURXSWKDQLQWKHPDWFKHGFRPSDULVRQJURXS

The following tables provide information on the average expected unemployment probability
in the sample of PEP participants (employment and out of labour force probabilities in Table
33

Separate estimates of the propensity score were used for the gender-specific results presented in the following
section. The results are available on request from the authors and are also included in Eichler and Lechner
34

ˆ p | S = 1 ) and the case of not
12), separated for the case of participation in a PEP ( EY
t
ˆ n | S = 1 ).34 The resulting estimate of the causal effect θˆ BSA given
participating in a PEP ( EY
t
t −τ , N

the BSA is presented as well.
When correcting the bias, there are two ways to proceed. First one could only use those
observations observed at least one period before and after a PEP. This reduces the sample size
after a PEP considerable as can be seen from the results in Table 9. The alternative of using
all observations that are available at each time period is presented in Table 9 as well. In both
cases we consider also different choices for τ: Either it is chosen symmetrically to t (τ = –t) or
it is fixed at –1 (τ = –1). For the reason explained above the latter is the preferred version.
Table 9: θˆt −BSA
τ , N Computed with Time-Constant Match Variables Only
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For the case of a symmetric choice of t and τ, no significant effects appear. However for t
larger than 1 and τ fixed at –1 significant positive effects of PEPs appear at least for the
unbalanced design. With respect to problems that might be due to possibly nonignorable panel
(1998), which is downloadable in the Internet (http://www.siaw.unisg.ch/lechner/publica/98e01.html).
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attrition, we note that the results based on the balanced and unbalanced designs are not
contradictory.
and θˆτ CIA
In order to reduce the bias of both θˆt ,CIA
N
, N , labour market states prior to a PEP are
included in X as well. From the discussion in Section 3 it is clear that at least previous
unemployment is an important component of the participation decision. In addition to
unemployment we include now all variables discussed in Section 6.1. Based on the
considerations in Section 6.1 and the potential loss of observations we consider only the case
of τ = −1 and a unbalanced design.
From the second part of Table 10 we see that the bias when assuming CIA appears indeed to
be slightly reduced. Furthermore, the match with respect to unemployment in the estimation
sample as well as in the bias correction sample is good, as the values for τ = −1 and τ = −2 ,
respectively, indicate (matching in the bias correction sample is done at the last interview
prior to the artificial PEP, which in a lot of cases is –2). A more complete analysis of the
quality of the matches can be found in Appendix C. The value for τ = −1 in the bias
correction sample indicates that there is still a substantial bias in the CIA results (given the
bias stability assumption is correct). Figure 3 visualises the results given in Table 10.
Table 10: θˆNCIA Computed with Time-Varying Matching Variables
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The first of these values is the actual average in the sample while the second is estimated.
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Figure 3: θˆNCIA Computed with Time-Varying Matching Variables
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Table 11 shows the basic result of our paper. The value of –17 for t=1 indicates that there
appears to be a substantial individual gain (ie. a reduction in unemployment probabilities)
37

from participating in PEP. The average probability of unemployment for an individual in the
sample of PEP participants - equivalent to the unemployment rate in the sample - is reduced
from 52% to 35% at the time of the first interview after PEP ended. The results for higher
values of t indicate that this is not only a short term effect, although the numbers should be
considered with care. At least for t = 3 the number of observations is too small to draw
conclusions. Note that the bias correction not only changes but reverses the conclusions that
would be drawn if CIA was believed to be valid, even when the richest specification of
matching possible with the available data is used.
Table 11: θˆt −BSA
τ , N Computed with Time-Varying Matching Variables

3HULRG

8QEDODQFHGGHVLJQτ ±
p
n
3YDOXH
ˆ
ˆ
E (Yt | S = 1) E (Yt | S = 1)
θˆt −BSA
τ ,N

























1RWH

6HHQRWHRQ7DEOH


±


±


±

8QEDODQFHGGHVLJQτ ±ZRPHQRQO\

±


±


±

8QEDODQFHGGHVLJQτ ±PHQRQO\

±


±


±


2EVW

2EVτ

























The lower part of Table 11 shows gender-specific results. Some of the tests we performed on
the probit suggested such a split to be necessary (see Appendix C). Furthermore, as described
in Section 2.3, the composition of PEP participants with respect to gender changed
dramatically over time. Although the estimates are less precise because of the reduced sample
sizes, the differences for the two samples are not very large and they confirm the previously
obtained results. Note that the effects of PEP are similar even when the levels of
unemployment differ substantially for the two samples.
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Table 12 provides information on the effects of PEP participation on regular employment and
out of labour force respectively. The reduced unemployment probability at the first interview
after PEP is due to a higher employment probability. For men this result holds more or less
for longer periods after PEP as well, but for women from t=2 on a large share of the reduced
unemployment probability is due to a higher out of labour force probability. This is consistent
with the hypothesis that women drop out of the labour force when their unemployment benefit
period ends.35
Table 12: θˆt −BSA
τ , N for Employment and Out of Labour Force Computed with Time-Varying
Matching Variables
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We also studied the (intermediate) case of using only unemployment and employment as time
varying match variables. Other specifications used information on employment histories for
two periods. Many specifications with different combinations of these and the above
discussed variations (balanced and unbalanced design, choice of t and τ, X variables used in
matching, different outcome variables, separate estimations for men and women) have been
checked. Some of the results are contained in Appendix D, more can be found in Eichler and

35

PEP participation creates a new claim for unemployment benefits.
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Lechner (1998).36 NonE of the results from these specifications differ substantially from the
results presented in this section.
With the limited information available in the data we could not find an indication of
contamination bias with regard to different kinds of training. Nevertheless, contamination
might be a potential problem. Using a preliminary release of the data for 1997 and 1998 with
consistent PEP and training information since 1990 and applying our exclusion rules, we
found 689 persons who participated in PEP, roughly 10% of the sample. Of these, 321 had
some kind of training as well, 115 after the end of their PEP spell. On average persons with
training before the PEP participation are older, and more females are in this group. This is not
observed for the people with training after PEP, but this people have on average less formal
education (school and occupational training). It should be noticed that the numbers above
overstate the problem in this study because it uses a balanced structure from 1990 to
1997/1998, which is not the case in the data used. Apart from the descriptive information
above we used subpopulations of the actually used data with consistent training definitions to
check for any indication of contamination bias. But definitions of and information on training
in the data changes very much between waves and the subpopulations got rather small.

7

Conclusion

Using nonparametric difference-in-difference methods this paper analyses the effects of
public employment programmes (PEPs) in East Germany. Because there does not appear to
be any suitable data accessible to the scientific community for all of East Germany, we
restrict our analysis to the East German state of Sachsen-Anhalt. The available data make the
use of difference-in-difference methods almost imperative to identify the effects of PEPs.

36

The paper is downloadable from the Internet at: http:// www.siaw.unisg.ch/lechner/publica/98e01.html.
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Our main findings suggest that individuals participating in a PEP benefit indeed considerably
from participation, since their unemployment risk is reduced by a substantial amount.
Furthermore, there is some indication that this is not only a short term effect, although
inference gets difficult because of decreasing numbers of observations for longer periods after
PEP. For men the majority of the reduced unemployment risk is due to an increased
employment probability. For women that is only true for the first period after PEP, while for
later periods the effect of non-participation in the labour market dominates. These general
findings are not contradicted when using several different specifications.
However, one should be careful in interpreting these results: Individual gains for the
participants do not necessarily translate into benefits for the economy as a whole, because the
costs of PEPs and market interactions are ignored. The latter occur through possible negative
impacts for competing private firms as well as through a possibly changing labour market
supply structure during and after PEPs. No estimates of this effects of PEPs exist for East
Germany, but Steiner, Wolf, Egeln, Almus, Schrumpf, and Feldotto (1998) find some hints
that earlier found positive effects of public training programs in East Germany do not
correspond to similar effects on the macroeconomic level. 37 Following from the above
discussion, a cost-benefit analysis based on the results of this study and the expenditures on
PEPs would not be valid. Furthermore, such an analysis has to take account of other goals and
effects of PEP, which we have no information on.38
Apart from combining the results of this study with information on costs, other benefits of
PEPs, and market interactions to achieve a cost-benefit-analysis, future research should
concentrate the robustness of the results. Furthermore, for future labour market policy with
37

It has to be noticed that this comparison of micro and macro estimates can provide no more than a hint on
possible crowding out or substitution effects. Furthermore, the discussion about individual effects of training
in East Germany has not jet settled (e.g. see Lechner 1999, Kraus, Puhani, and Steiner 1997). Puhani (1999)
finds for Poland some hints on substitution effect of publicly funded training programs, but the results differ
for different specification and data used.
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regard to PEPs it will be important to check for heterogenity of the effects with respect to
individual characteristics of the participants as well as the PEP itself. For this tasks the
availability of better data would be helpful.

38

A prerequisite for a PEP is that it produces an output that is useful for the public, such as local infrastructure
or social services. Apart from better employment chances participation in a PEP could rise the achievable
wages for a participant.
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Appendix A:

Data

Table 13: Number of Individuals when Selection Rules Were Applied, Unbalanced Panel

5DZGDWD
$JHUHVWULFWLRQ
1RRULQFRQVLVWHQWDJHLQIRUPDWLRQ
1RREVHUYDWLRQZLWKDJHEHORZ
<RXQJHUWKDQLQ
5HPDLQLQJVDPSOH LQRIUDZGDWD
3(3LQIRUPDWLRQ
2OGHUWKDQZKHQVWDUWLQJ3(3
2EVHUYDWLRQVZLWKXQNQRZQVWDUWDQGHQGGDWHRI
3(3 RUZLWKLQFRQVLVWHQW3(3LQIRUPDWLRQ
6WDUWLQJ3(3EHIRUH0DUFK
5HPDLQLQJVDPSOH LQRIUDZGDWD
,QVXIILFLHQWQXPEHURIREVHUYDWLRQVRUQRXVHIXOLQIRUPDWLRQ
FRQWDLQHG
6WXGHQWV
$QVZHUHGTXHVWLRQQDLUHRQO\LQ0DURURQO\LQ
6HS
$QVZHUHGTXHVWLRQQDLUHRQO\LQ6HSRQO\LQ6HS
DQGRURQO\LQ6HS
,QFRQVLVWHQWUHJLRQDOLQIRUPDWLRQ
5HPDLQLQJVDPSOH LQRIUDZGDWD
2EVHUYDWLRQVZLWKPLVVLQJVLQYDULDEOHVXVHGIRUWKHHVWLPDWLRQ
RIWKHSURSHQVLW\VFRUH
6DPSOHIRUHVWLPDWLQJWKHSURSHQVLW\VFRUH LQRIUDZGDWD

2EVHUYDWLRQVZLWKRXW
DQ\3(3SDUWLFLSDWLRQ


2EVHUYDWLRQVZLWK
3(3SDUWLFLSDWLRQ


±
±
±
 

±
±
±
 

±
±

±
±

±
 

±
 

±
±

±
±

±

±

±
 
±

±
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D

D

E

D
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1RWHV

D 7KHVHREVHUYDWLRQVGRQRWSURYLGHDQ\XVHDEOHLQIRUPDWLRQLQWKHFRQWH[WRIWKLVSDSHU
E 7KHUHLVQRWDVXIILFLHQWQXPEHURI3(3SDUWLFLSDQWVLQWKHVHJURXSV

Figure 4 presents an overview on the distribution of start respectively end dates of PEPs in
our sample (see as well Table 4 and Figure 1 in Section 4.2). The sample used here and in the
following descriptive statistics is the sample used for the estimation of the partial propensity
score (12,565 NoPEP observations; 1,123 PEP observations), that is all selection rules were
applied. See Table 13 for details. The number of observations used for the computations
depends on the observability of the information in the sample.
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Figure 4: Start and End Dates of Individual PEPs
Start Dates

End Dates

1RWH

;D[LV7LPHPHDVXUHGLQPRQWKV<D[LVQXPEHURIREVHUYDWLRQV7LPHLVSUHVHQWHGLQ PRQWKVVLQFH-DQXDU\
 IRUH[DPSOH0DUFK 6HSWHPEHU 6HSWHPEHU 6HSWHPEHU 6HSWHPEHU 
6HSWHPEHU 6HSWHPEHU 6WDUWGDWHVDQGWKHUHIRUHHQGGDWHVDVZHOOHDUOLHUWKDQKDYHEHHQ
GHOHWHG VHH6HFWLRQ 1XPEHURIYDOLGREVHUYDWLRQVIRUVWDUWGDWHVQXPEHURIYDOLGREVHUYDWLRQVIRUHQG
GDWHV

Table 14 provides information on the definition of variables used, Table 15 presents some
comparable descriptive statistics for PEP participants and non-participants in the sample.
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Table 14: Definitions of Variables
&DWHJRU\
$JH
*HQGHU
6FKRROLQJ

9RFDWLRQDO
GHJUHH

/DERXUPDUNHW
VWDWXV
&XUUHQWHPSOR\HU

/DERXUPDUNHW
LQGLFDWRUV

/LYLQJLQ

2EVHUYHDELOLW\LQ
SDQHO

9DULDEOH
$JH
)HPDOH
8QLYHUVLW\HQWUDQFH
GHJUHH
0HGLXP
/RZ
1RGHJUHH
9RFDWLRQDOGHJUHH

'HILQLWLRQ
$JHLQ
:RPHQ GXPP\
$ELWXUKLJKHVW*HUPDQVFKRROLQJGHJUHH

0LWWOHUH5HLIHWKFODVV
+DXSWVFKXODEVFKOXVVWKFODVV
1RGHJUHH
/HYHORIKLJKHVWYRFDWLRQDOGHJUHH
3DUWO\YRFDWLRQDOWUDLQLQJ 7HLOIDFKDUEHLWHU
9RFDWLRQDOWUDLQLQJ )DFKDUEHLWHU
$GYDQFHGYRFDWLRQDOWUDLQLQJ 0HLVWHU7HFKQLNHU
7HFKQLFDOVFKRRO )DFKVFKXOH
8QLYHUVLW\GHJUHH
7HFKQLFDOVFKRRO
7HFKQLFDOVFKRRO )DFKVFKXOH
8QLYHUVLW\GHJUHH 8QLYHUVLW\GHJUHH
(PSOR\HG
,QUHJXODURULUUHJXODUHPSOR\PHQW LQFOXGLQJ3(3V
8QHPSOR\HG
5HJLVWHUHGDVXQHPSOR\HG
2XWRIODERXUIRUFH 1RWHPSOR\HGDQGQRWUHJLVWHUHGDVXQHPSOR\HG
3RVLWLRQLQILUP
&XUUHQWRUODVWNQRZQSRVLWLRQLQILUP
,QHGXFDWLRQ /HKUOLQJ
%OXHFRORUZRUNHU $UEHLWHU
:KLWHFRORUZRUNHU $QJHVWHOOWHU
,QSXEOLFVHUYLFHV %HDPWHU
6HOIHPSOR\HG 6HOEVWlQGLJHU
6L]HRIILUP
(PSOR\HHVRIFXUUHQWRUODVWNQRZQILUP
WR
WR
WR
WR
RUPRUH
,QGXVWULDOVHFWRU
,QGXVWULDOVHFWRURIFXUUHQWRUODVWNQRZQHPSOR\HU
GXPPLHVDJULFXOWXUDOFKHPLFDODQGSXEOLFVHFWRU
8QHPSOR\PHQW
6HSDUDWHGIRUHLJKWUHJLRQVDWPRQWKRILQWHUYLHZ
UDWHLQUHJLRQ
XQHPSOR\PHQWGHILQHGDVRIILFLDOO\XQHPSOR\HGRU
SDUWLFLSDWLQJLQDFWLYHODERXUPDUNHWSROLF\
8QHPSOR\PHQW
6HSDUDWHGIRUHLJKWUHJLRQVPHDQ WR 
UDWHLQUHJLRQ
XQHPSOR\PHQWGHILQHGDVRIILFLDOO\XQHPSOR\HGRU
PHDQ
SDUWLFLSDWLQJLQDFWLYHODERXUPDUNHWSROLF\
3(3UDWHLQUHJLRQ 3HUVRQVHPSOR\HGLQ3(3SHUUHJXODUHPSOR\HG
PHDQ
VHSDUDWHGIRUHLJKWUHJLRQVPHDQ WR
5HJLRQ
/LYLQJLQRQHRIHLJKWUHJLRQVLQ6DFKVHQ$QKDOW
GXPPLHV VHSDUDWHGDFFRUGLQJWRWKHUHVSRQVLELOLW\
RIWKHODERXURIILFHV $UEHLWVDPWVEH]LUNH
&LW\DQGDUHD
/LYLQJLQRQHRIORFDOGLYLVLRQV GXPPLHV 
FLWLHV ODUJHUFLWLHVNUHLVIUHLH6WlGWH DQGDUHDV
UXUDODUHDVDQGVPDOOHUFLWLHV/DQGNUHLVH
$QVZHUHGRQO\
7KHGDWH LQPRQWKDQG\HDU RUDOOGDWHVDWZKLFKWKH
LQ
SHUVRQDQVZHUHGDTXHVWLRQQDLUH
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7LPHFRQFHSW
&RQVWDQW
&RQVWDQW
&RQVWDQW
&RQVWDQW
&RQVWDQW
&RQVWDQW
9DULDEOH

&RQVWDQW
&RQVWDQW
9DULDEOH
9DULDEOH
9DULDEOH
9DULDEOH

9DULDEOH

9DULDEOH
9DULDEOH
&RQVWDQW
&RQVWDQW
&RQVWDQW
&RQVWDQW
&RQVWDQW

Table 15: Descriptive Statistics of Selected Variables for Persons With and Without PEP
1R
3(3
$JH 
*HQGHU)HPDOH
6FKRROLQJ+LJKHVWGHJUHH
8QLYHUVLW\HQWUDQFHGHJUHH $ELWXU
0HGLXP .ODVVH
/RZ .ODVVHRUQRGHJUHH
8QLYHUVLW\GHJUHH
7HFKQLFDOVFKRRO )DFKVFKXOH
&XUUHQWHPSOR\HU3RVLWLRQLQILUPLQ DYHUDJHYDOXH
0DUFK6HS
6HS6HS6HS
&XUUHQWHPSOR\HU6L]HRIILUPLQ DYHUDJHYDOXH
0DUFK0DUFK6HS
6HS6HS6HS
&XUUHQWHPSOR\HU,QGXVWULDOVHFWRU$JULFXOWXUDO
0DUFK6HS6HS6HS6HS
&XUUHQWHPSOR\HU,QGXVWULDOVHFWRU&KHPLFDO
0DUFK6HS6HS6HS6HS
&XUUHQWHPSOR\HU,QGXVWULDOVHFWRU3XEOLF
0DUFK6HS6HS6HS6HS
2EVHUYDELOLW\LQSDQHO$QVZHUHGTXHVWLRQQDLUHRQO\LQ
0DU 6HS 
6HS 
6HS 6HS 
6HS 6HS 6HS 
6HS 6HS 6HS 6HS 
6HS 6HS 6HS 6HS 6HS 
6HS 6HS 
6HS 6HS 6HS 
6HS 
6HS 6HS 
7REHFRQWLQXHG
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Table 15 continued
1R3(3
3(3
0HDQLQVXEVDPSOHRU
VKDUHLQVXEVDPSOHLQ

(PSOR\PHQW5HJLVWHUHGDVXQHPSOR\HGLQ
0DUFK6HS6HS
6HS6HS6HS
(PSOR\PHQW(PSOR\HGLQ
0DUFK6HS6HS
6HS6HS6HS
8QHPSOR\PHQWUDWHLQUHJLRQ PHDQRYHUWLPH
3(3UDWHLQUHJLRQ PHDQRYHUWLPH
/LYLQJLQ
5HJLRQRI'HVVDX
5HJLRQRI+DOEHUVWDGW
5HJLRQRI+DOOH
5HJLRQRI0DJGHEXUJ
5HJLRQRI0HUVHEXUJ
5HJLRQRI6DQJHUKDXVHQ
5HJLRQRI6WHQGDO
5HJLRQRI:LWWHQEHUJ
&LW\RI'HVVDX
&LW\RI+DOOH
&LW\RI0DJGHEXUJ
$UHDRI$OWPDUNNUHLV6DO]ZHGHO
$UHDRI$VFKHUVOHEHQ6WUDIXUW
$UHDRI$QKDOW=HUEVW
$UHDRI%HUQEXUJ
$UHDRI%LWWHUIHOG
$UHDRI%|UGHNUHLV
$UHDRI%XUJHQODQGNUHLV
$UHDRI-HULFKRZHU/DQG
$UHDRI+DOEHUVWDGW
$UHDRI.|WKHQ
$UHDRI0DQVIHOGHU/DQG
$UHDRI0HUVHEXUJ4XHUIXUW
$UHDRI2KUH.UHLV
$UHDRI4XHGOLQEXUJ
$UHDRI6DDOHNUHLV
$UHDRI6DQJHUKDXVHQ
$UHDRI6FK|QEHFN
$UHDRI6WHQGDO
$UHDRI:HLHQIHOV
$UHDRI:HUQLJHURGH
$UHDRI:LWWHQEHUJ
0D[QXPEHURIREVHUYDWLRQV
1RWH
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Appendix B:
B.1

Econometrics

Matching Protocol

This section gives the details of the matching protocol used for the evaluations. Here V
contains the time-constant variables used in the estimation of the propensity score, M the time
varying variables to be included in the matching separately.
Step 1:

Split observations in two exclusive pools according to whether they participated
in a PEP (P-pool) or not (C-pool).

Step 2:

Draw randomly an observation in P-pool (denoted by i) and remove from P-pool.

Step 3:

Take the observations in C-pool and compute the time varying variables M in
relation to the start date of observation i.

Step 4:

Denote these and perhaps other variables already included in V as m% j and m% i ,
respectively. Define a distance between each comparison j and i as d ( j , i ) =
(v j βˆ , m% j )′ − (vi βˆ , m% i )′ , where v βˆ denotes the estimated partial propensity score.
Choose comparison j such that it has the smallest Mahalanobis distance
a ( j , i ) = d ( j , i )′Wd ( j , i ) . W denotes the inverse of the estimated variance of

(v βˆ , m% )′ in the C-pool (computed for a given start date).

Step 5:

Remove j from C-pool.

Step 6:

If there are any observations in the P-pool left, start again with step 2.

This matching algorithm is close to the one called partial propensity score suggested by
Lechner (1999). See this paper for more details and a comparison to other ways of handling
time varying variables within a matching framework when the programmes have individually
different start dates. When matching is done for the bias correction samples ( τ -samples,

τ = −1 ), step 3 has to be changed as follows:
Step 3- τ : For all treated observations compute an artificial start date as month of the last
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interview before PEP minus the duration of PEP. Then, take the comparisons and
compute the time varying variables m in relation to the artificial start date of
observation i.

B.2

Variance of θˆtBSA
−τ , N for Unbalanced Panels

In this appendix, θˆtBSA
−τ , N is generalized to the case of random attrition. In that case there are not
only different comparisons in periods t and τ , but also different treated observations. Denote
the number of treated observations observed in period t ( τ ) by N tp ≤ N p ( Nτp ≤ N p ).
Furthermore, denote the set of observations observed in period t ( τ ) by Dt ( Dτ ).

1
θˆtBSA
−τ , N =
N tp

Np

∑= 1(i ∈ D )( y
t

i 1

p
i ,t

−y

n
j ( i ),t

1
)− p
Nτ

Np

∑= 1(i ∈ Dτ )( y τ − y
p
i,

n
j ’( i ),τ

);

N p < j , j ’≤ N . (13)

i 1

1(⋅) denotes an indicator function that is one if its argument is true and zero otherwise. Of
course, in practise no comparison observation is matched to a treated observation that is not
observed in the particular sample. To obtain the variance we may rewrite Equation (B.1) as
follows:

N p 
yn
yn
yp
yp  

BSA
ˆ
θ t −τ , N = ∑  1(i ∈ Dt ) i ,pt − 1(i ∈ Dτ ) i ,τp  − 1(i ∈ Dt ) j (ip),t − 1(i ∈ Dτ ) j ’(ip),τ
Nt
Nτ  
Nt
Nτ
i =1 


 
 .
 

(14)

Since the comparison and the treated observations are independent, we can estimate the
variance of the two expressions in the square brackets separately.

Var (θˆtBSA
−τ , N ) = Var ( Pt −τ ) + Var (Ct −τ ) ;

( θˆtBSA
−τ , N = Pt −τ − Ct −τ );
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(15)


y 
y
Var ( pt −τ ) = N pVar 1(i ∈ Dt ∧ i ∈ Dτ )  i ,pt − i ,τp   +
Nτ  
 Nt


+

Np
Np


1(
)
Var
i
D
i
D
y
Var 1(i ∉ Dt ∧ i ∈ Dτ ) ( yi ,τ ) .
∈
∧
∉
+
(
)
τ
t
i ,t 

N tp
Nτp

(16)

The three variances needed to compute Var ( Pt −τ ) can be estimated by the empirical variances
in the respective three subsamples defined by the observability of the treated. The estimation
of Var (Ct −τ ) follows exactly the same rule.

Appendix C:

Match Quality

A basic requirement for a successful implementation of a matching algorithm is a sufficiently
large overlap between the distributions of the conditioning variables in both sub-samples.
Figure 5 shows that this is the case for the balancing score. The fact that matching is
successful for key time variant variables as seen in Section 6 indicates that this is also the case
for those variables.
Table 16 shows the difference of the treated and comparison observations for the variables
appearing in the propensity score. The final two rows of Table 16 contain two summary
statistics of the match for the variables mentioned in the table and some further variables.
MSB denotes the median of the absolute biases of the means (i.e. the differences in means)
normalised by the average standard deviation (e.g. Rosenbaum and Rubin, 1985). JW denotes
a quadratic distance measure for the mean biases weighted by the inverses of their covariance
matrix (see note on Table 16 for details). The table shows that the respective matched
comparison samples and PEP participants do not differ significantly with respect to the
variables included in the propensity score (here for the case of using time varying variables of
the last interview before a PEP only). However, it could also be seen that the means of the
evaluation sample and the bias correction sample differ in particular with respect to gender.
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This is as expected because for the latter more of the individual labour market ’history’ is
needed than for the former, thus the PEPs tend to take place later in the bias correction sample
than in the evaluation sample. Since the policy of the labour office changed over time, this
results in an increase of women in PEPs as is reflected in the numbers of Table 16. This does
not necessarily imply that the analysis given in the main body of the text is flawed, because
all what is needed is a time-constant bias. However, this assumption appears to be more
reasonable if the distribution of characteristics is also constant over time. The gender-specific
results, presented in Table 12 in the main body of the paper, indicate that this unequal
distribution of gender in the two samples does not have a significant impact on the results.
Figure 5: Support of the Propensity Score for Participants and Non-Participants

participants
non-participants

1RWH

1XPEHURIREVHUYDWLRQVREVHUYDWLRQV SDUWLFLSDQWVQRQSDUWLFLSDQWV 
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Table 16: Descriptive Statistics of Selected Variables of PEP and Matched Comparison
Samples
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Appendix D: Evaluation Results for Different Specifications
To reduce the bias of CIA further, the results presented in the following Tables 17 and 18 are
based on a specification of X that includes the same variables as the version of X used for the
results presented in Tables 10 and 11, but adding the values for another interview prior to a
PEP for the time varying variables. The match quality with respect to unemployment is again
good. The results for the bias correction sample indicate again a positive bias for the CIA
results, although further reduced. However, probably due to the reduced sample size θˆt ,CIA
is
N
not significantly different from zero. Therefore, it is not surprising that θˆt −BSA
τ , N is not
significantly different from zero as well.
Table 17: θˆNCIA Computed with Time-Varying Matching Variables Two Periods Prior to PEP

3HULRG
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±

1RWH

(YDOXDWLRQVDPSOH
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3YDOXH 2EV
ˆ
θt , N
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ˆ
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(YDOXDWLRQVDPSOH
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3YDOXH
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ˆ
θt , N










;XVHGIRUPDWFKLQJSDUWLDOSURSHQVLW\GXPPLHVLQGLFDWLQJ YDOLGLQWHUYLHZVLQSDUWLFXODUZDYHSUH3(3IXOOWLPH
HPSOR\PHQW SUH3(3 XQHPSOR\PHQW SUH3(3 MRE SRVLWLRQ SUH3(3 LQGXVWULDO VHFWRU DJULFXOWXUDO FKHPLFDO
SXEOLF  SUH3(3 YRFDWLRQDO GHJUHH SUH3(3 ILUP VL]H SUH3(3 XQHPSOR\PHQW UDWH LQ UHJLRQ RQO\ ODVW WZR
LQWHUYLHZVEHIRUH3(3DUHXVHG 5HVXOWVDUHLQSRLQWVRIXQHPSOR\PHQW6HHDOVRQRWHRQ7DEOH

Table 18: θˆt −BSA
τ , N Computed with Time-Varying Matching Variables Two Periods Prior to PEP
8QEDODQFHGGHVLJQτ ±
3YDOXH
θˆ BSA

3HULRG

Eˆ (Yt p | S = 1)

Eˆ (Yt n | S = 1)

t −τ , N













±
±
±

1RWH

6HHQRWHRQ7DEOH





2EVW

2EVτ









The following Tables 19 and 20 contain again results similar to Tables 10 and 11 in the main
body of the text. However, the variables related to the (last) employer and to vocational
degrees as well as the regional unemployment rate are not used in the matching.
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Table19: θˆNCIA Computed with a Reduced Set of Time-Varying Matching Variables
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;XVHGIRUPDWFKLQJSDUWLDOSURSHQVLW\GXPPLHVLQGLFDWLQJ YDOLGLQWHUYLHZVLQSDUWLFXODUZDYHSUH3(3IXOOWLPH
HPSOR\PHQWSUH3(3XQHPSOR\PHQW RQO\ODVWLQWHUYLHZEHIRUH3(3XVHG 

Table 20: θˆt −BSA
τ , N Computed with a Reduced Set of Time-Varying Matching Variables
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t −τ , N

t





±
±
±





2EVW
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Other specifications were used as well, e.g. the combination of the above specifications,
splitting for gender, and/or using employment and out of labour force as variables of interest.
The results did not differ substantially from the results presented in the paper.
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