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Support of training has been a very important instrument of active labor market policy
in East Germany. This paper attempts an evaluation of the employment and wage
effects of training supported by public income maintenance outside of a firm. After
describing the labor market developments in East Germany, we illustrate the evaluation
problem. Then, we estimate a simultaneous model for participation in training,
employment, and wages. Taking account of selection effects before participation, our
findings mostly suggest positive though only partially significant long-run effects of
training on employment or wages.

1. Introduction

During the transformation process since unification in October 1990, the East
German labor market has undergone fundamental changes. Support of training
has been a very important instrument of active labor market policy attempting to
increase productivity and to reduce unemployment. This study evaluates the
impact of public-sector sponsored traning programs on individual employment
probabilities and wages in East Germany from 1990-4. Based on a large panel
data set, the ‘Labor Market Monitor East’, we mostly find positive results of
these qualification programs when we account for possible selection effects using
a regression-based difference-in-difference approach. In detail, the results show
that, on the one hand, these programs were successfully targeted at persons with
bad labor market experience but, on the other hand, were not well targeted at
persons without any occupationsl certificate—a group which severely suffers
from structural change and which is especially exposed to unemployment. Before
the start of the program we observe, conditional on our set of regressors, signifi-
cantly worse employment probabilities and wages of future participants than those
of non-participants. After the program the relative position of trainees to non-
trainees has improved—but not always significantly so. The literature often finds
that participants of training programs have had a particularly bad labor market
experience in the period immediately preceding participation. With regard to earn-
ings this finding has been referred to as Ashenfelter’s Dip which is notoriously
difficult to model; see Ashenfelter (1978) and Heckman and Smith (1995a). Trying
to avoid a possible bias emerging from the Dip we ground our interpretation on the
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difference between long-run rather than short-run post- and pretraining effects.
When we compare the results with those based on slightly different sample com-
positions or regression models, we observe some variations in the estimated pro-
gram effects. However, the general positive picture does not vanish.

Our investigation is motivated by the question whether the large labor market
programs the German Federal Bureau of Labor initiated in 1990 can be considered
successful to combat unemployment and to raise wages. Despite the importance of
labor market policies in East Germany and the massive financial transfers involved
so far, only a small number of studies has attempted to evalutate the effects of such
programs. To illustrate the background, the East German labor market has under-
gone fundamental changes since unification in October 1990. Unemployment
occurred for the first time in 40 years and the structure of the active labor
market population has changed considerably. This development induced large
financial transfers from West to East Germany, partly through labor market poli-
cies. But also labor market policies themselves promoted structural changes in the
East German labor market. One of the main instruments of labor market policy in
East Germany was the implementation of qualification (training) programs. In the
first year after unification, these programs were considered necessary to adjust the
qualificational structure of the East Germany labor force to the requirements of a
western style economy. A great variety of different institutions and programs for
publicly supported occupational training were created, partly by means of new
regulations in the work support act (Arbeitsforderungsgesetz) which were specifically
designed for East Germany. In the meanwhile, the objective of labor market policy
has changed and qualification programs in East Germany are apparently considered
to be an important tool in fighting unemployment.

The remainder of the paper is organized as follows: Section 2 describes the extent
of training in East Germany. Section 3 discusses the general evaluation problem
with specific reference to descriptive statistics for East Germany from the Labor
Market Monitor and introduces the econometric evaluation approach taken in this
paper. Section 4 presents the estimation results. Section 5 concludes and the
Appendix contains further estimation results.

2. Training programs in East Germany

The situation in the East German labor market right after the breakdown of the
GDR was very untypical for western style economies. (Open) unemployment did
not exist, jobs were created or maintained by the authorities to meet political goals
rather than for economic considerations, and female labor force participation was
very high. In the first years of transition, a large part of the economy was severely
hit by the loss of its traditional eastern trading partners, and by the sudden ex-
posure to western competition. Female labor market participation dropped con-
siderably, and early retirment became a frequently chosen way of exiting
employment. Despite this decline of the labor force, and despite large flows of
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migrants from East to West Germany, the East German unemployment rate rose
dramatically, from almost zero in 1989 to 16% in 1994.

In response to the East German unemployment problem, the German Federal
Bureau of Labor, the Bundesanstalt fiir Arbeit (BA), implemented all types of active
labor market policies at a huge scale. In the beginning, the BA financed mainly
short-time work which was the quickest instrument to implement. In 1991, around
1.6m workers were working short-time corresponding to almost 20% of the East
German labor force at that time; see German Council of Economic Experts Sach-
verstandigenrat zur Begutachtung der Gesamtwirtschaftlichen Entwicklung (1996, pp.
275 and 347). The instrument short-time work was supposed to act only for the
first months after unification until other, more productivity oriented instruments
could be implemented, namely qualification programs (Fortbildung und Umschu-
lung) and job-creation schemes (Arbeitsbeschaffungsmaofinahmen). The institu-
tional setup of these programs turned out to be rather complicated' but already
in 1990 many persons entered these programs. The number of persons participat-
ing in job-creation-schemes or training programs reached a peack at roughly
880,000 participants in 1992, decreased thereafter to 450,000 persons in 1994,
and is still at around 340,000 in 1997, see BA Bundesanstalt fiir Arbeit, Statistik—
[ITa4-4221. Participation in training programs accounts for more than half of these
numbers, and, in this respect, training programs are the most important instru-
ment of active labor market policy in East Germany.

Public sector sponsored training consists mainly of continuous vocational train-
ing and retraining (Fortbildung und Umschulung, FuU in the remainder).” They
refer to programs that require completed occupational education or some years of
professional experience. Participation in FuU may lead either to an update or
upgrade of existing occupational education or to a new occupational certificate
that should significantly improve the trainee’s labor market prospects. Most often
the qualification program takes place in external institutions but it may also be
located in the firm where a person is employed. The program can be full-time or
part-time, and its duration has to be more than two weeks and is usually restricted
to a maximum duration of two years for full-time programs.

Financial support by the BA is only granted, if the participatation in the quali-
fication is supposed to significantly increase re-employment prospects of an unem-
ployed person or to avoid a layoff which has already been announced to an
employed person. The latter regulation was eased for East Germany until the
end of 1995 assuming a global threat of unemployment. The support may include
covering the costs of the program or even covering living expenses (Unterhaltsfeld)

! Especially the large number of training isntitutions and programs that were supported by the BA in
1990 and 1991 have often been criticized for their lack of concepts and qualified personnel, see also
Brinkman and Vélkel (1992, p. 268f).

2 Other programs are: support of vocational training (Forderung der beruflichen Ausbilding) or institu-
tional support.
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for the participant during the qualification program. The payment of Unterhalts-
geld, which in the remainder we refer to as Public Income Maintenance, PIM,
covers 67%/60% of a participant’s last net monthly earnings with/without children
or spouses in need of care. Expenditures for PIM have made up a considerable
and increasing fraction of the BA’s total budget for occupational training in East
Germany. For instance, in 1992, the BA spent 11.28bn DM for occupational
training in East Germany, cf. Institut der Deutschen Wirtschaft (1995, p. 134),
and more than half of this for PIM (6.0bn DM), cf. Amtliche Nachrichten der
Bundesanstalf fiir Arbeit (1995, p. 315).

The importance and size of transfers that were spent on qualification programs
motivated a number of microecnometric studies to evaluate some of the effects of
these programs, e.g. Hiibler (1994b, 1997), Pannenberg (1995), Fitzenberger and
Prey (1997), Staat (1997), Eichler and Lechner (1996), and Lechner (1998). Though
the empirical evidence presented in the literature is far from conclusive. The
evaluations differ with respect to the data set on which the studies are based, the
method used to account for a possible selection bias due to program participation,
the time period, and the type of training program to be evaluated. Furthermore, the
program effects turn out to be positive, not significant, or even negative. Both the
diversity of the issue and the question of the adequate selection correction method
presumably lead to the contradictory results.

This study presents further evidence on the effects of public sector sponsored
training in East Germany while carefully addressing the selection issue. We inves-
tigate whether participation in a qualification program leads to better individual
(re-)employment prospects and/or to higher wages of participants. Since we are
interested in the effects of public labor market policy, we focus on those programs
where the participants are supported by PIM because this is the main indicator of
public involvement in our data set. To investigate a more homogeneous type of
training program we also exclude those PIM-supported programs that take place in
the firm (which are not many) as they are likely to be targeted at employed persons,
practically oriented, and therefore very different from classroom-education which
is typical for the qualification programs analyzed here.

3. The empirical evaluation of training effects

This section discusses the evaluation of training programs supported by public
income maintenance as the problem to obtain an adequate estimate for the
hypothetical situation of not having participated. Based on the Labor Market
Monitor, the methodological issues involved are illustrated by means of descriptive
evidence. We then develop our econometric estimation approach building on a
simultaneous random effects model for participation, employment, and wages
while accounting for attrition. Using variants of the pre-program test introduced
in Heckman and Hotz (1989), we suggest a regression-based difference-in-differ-
ences estimator of the training effect.
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3.1 Evaluation problem

A comprehensive evaluation of active labor market policy (ALMP) has to solve the
following problems: does participation in training improve the labor market situa-
tion of the participant in a causal way? And does the success of a training program
justify the private and public cost involved? This paper is restricted to the first issue.
However, it has immediate consequences with regard to the last question since
positive effects of training on the individual level (evaluated here) are necessary to
render the last question meaningful.

3.1.1 The data Our empirical analysis uses the Labor Market Monitor (LMM,
Arbeitsmarktmonitor Ost) for East Germany. The LMM is a panel survey starting in
November 1990 and ending in November 1994. It was commissioned by the
research institute of the BA (Federal Bureau of Labor) and covers 14,993 indi-
viduals living in East Germany, a representative sample of the active labor market
population in 1990. The LMM contains a variety of questions about the indi-
vidual’s social and economic background as well as questions on the firm where a
person is employed. Special attention is given to labor market participation, unem-
ployment, and participation in active labor market programs. The first question-
naire also asked retrospectively about labor market status and size and sector of the
firm in November 1989 so that some basic information about this year Zero is
available as well. The time between each wave varies over the period 1990-4.
However, we restrict our investigation to five time-equidistant waves in November
each year. Further details on the dataset and comprehensive summary statistics are
available upon request.

We evaluate the effects of public sector sponsored qualification programs invol-
ving training in an institution, which is not the firm where the participant is
employed (QP-OFF = qualification program off the job), and which are supported
during participation by public income maintenance (PIM) as part of ALMP.
Between 80% and 90% of all participants in QP—OFF receive PIM. It should be
noted that individuals are also asked in the dataset whether they participate in
private training in the firm and that individuals often participate in more than one
type of of qualification program during the time period under investigation. The
following numbers illustrate this point based on the sample used for estimation
purposes from 1990—4. On the one hand, among the 810 participants in QP—OFF-
PIM, 339 individuals (41.9%) also participate in some other type of qualification
program either in a firm where employed or without receiving income mainten-
ance. On the other hand, the data comprise a total of 2,849 individuals participat-
ing in other types of qualification programs and a total of 4,352 individuals not
participating in any qualification program.

3.1.2 Obtaining an adequate control group The main criteria considered to evalu-
ate the success of training on the individual level are future employment and future
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wages after participation. The estimation of the effects of training on these variables
raises difficult methodological questions which are the subject of an intense debate
in the evaluation literature, see among others Bjorklund (1989), LaLonde (1986),
Heckman and Smith (1995b). Typically, a descriptive comparison of employment
rates and earnings between former participants (treatment group) and the group of
non-participants does not allow for causal inference on whether training increased
(or decreased) future employment rates or future wages.

In order to evaluate the effect of training properly, one would have to compare
the situation of the individual after participation with the situation of the same
individual in the hypothetical case of not having participated (potential outcome
approach). The evaluation problem consists of obtaining an adequate estimate for
the hypothetical situation of not having participated. If employment rates of
former participants lie above the estimated employment rates in the hypothetical
situation of not having participated, then one can conclude that participation raises
future employment rates. In fact, the validity of an evaluation hinges on the validity
of the estimate of the success criterion in the hypothetical situation of not having
participated. In particular, one has to recognize that ALMP is often targeted to
specific groups of people, for intance, temporarily or permanently disadvantaged
individuals. At the beginning of the transformation process in East Germany
(1990-1), AMLP was aimed at improving the general skill level of the labor force
then mainly being employed. Later in the transformation process unemployment
increased significantly and then ALMP was mainly aimed at improving labor
market prospects of unemployed individuals.

Therefore, it is unlikely that the labor market prospects of the group of non-
participants are a good estimate for the labor market prospects of participants in
the hypothetical situation of not having participated. Such a comparison is typically
subject to a sample selection bias. An adequate evaluation has to find (or define) a
control (comparison) group providing an adequate estimate of the success criterion
in the hypothetical case of not having participated. Thus, an adequate control
group is a group of individuals corresponding to the treatment group with respect
to all aspects which influence the success criterion. A sample selection bias in the
comparison between treatment and control group can occur with respect to
observable and unobservable characteristics, ¢f. Heckman and Hotz (1989).

3.1.3 Descriptive evidence on preprogram and postprogram comparisons To illus-
trate the evaluation problem, we define various groups of individuals at a certain
point of time relative to training participation, namely, those who

(i) participated in a qualification program at some time in the past (long-Run

postprogram QP-effect: ng;’ggun =1);

(ii) finished a qualification program since the last interview (Short-Run post-

program QP-effect: Dg;;tg;un =1);

(iii) will participate in a qualification program in the future and did not do so in

the past (Long-Run preprogram effect: DILZSEM =1);



BERND FITZENBERGER AND HEDWIG PREY 503

(iv) will participate in a qualification program prior to the next interview and did

not so in the past (Short-Run preprogram effect: Dg,:i?f run = 1)

Accordingly, the dummy variables D, defined implicitly above, indicate whether
and when the person participated in a qualification program in the past (Post QP)
or whether the person will participate in the future (PreQP) and has not done so in
the past.

The acronym PreQP relates to the preprogram-test advocated by Heckman and
Hotz (1989) which involves a comparison of the success criterion for the partici-
pants and the control group under consideration before participation. The idea of
the preprogram-test is that the success criterion for the group of participants and
for the control group should be equal (apart from statistical variation) before
participation. Only in this case, is it plausible that the control group provides an
adequate estimate of the success criterion for participants in the hypothetical
situation of not having participated.

Table 1 provides descriptive evidence on post- and preprogram comparisons
between partcipants and non-participants based on estimating

1994
_ PreQP PreQP
Yit = E ﬁt ! DTt + )‘Pﬂ' : DLong—Run + )\SPVE : DShort-Run
t=1990
PostQP PostQP
+ )‘SPost . DShort-Run + )‘Post : DLong—Run (1)

for employment and wages as left-hand-side variables. DT, denote year dummies
and D. represent pre- and postprogram dummy variables for the groups defined
above.

Starting with the postprogram comparisons (Dgrorer ngsnfgun), both former
male and female participants exhibit significantly lower employment rates in the
long run compared to non-participants. In contrast, wages do not seem to differ

Table 1 Descriptive evidence on pre-/postprogram comparisons between partici-
pants and non-participants by gender*

Employment Wages

coeff. (t-stat) coeff.  (t-stat) coeff. (t-stat)  coeff. (t-stat)

PreQP-Long-Run —0.206 (1.3) —0220 (24)  —0.013 (0.4) —0.033 (1.4)
PreQP-Short-Run —0.745 (2.9) —1.007 (6.0)  —0.015 (0.2) 0.021 (0.3)
PostQP-Short-Run —0.664  (3.1) —0.562 (4.3)  —0220 (3.0) —0.118 (2.1)
PostQP-Long-Run —0.575 (4.5) —0583 (7.2) 0.042 (1.2) 0.003 (0.1)

*Employment and wages (for the employed) are regressed (for employment by means of a probit
regression) on time dummies (omitted here) and dummies for participation in the qualification pro-
gram (QP-dummies) according to specification (3.1.3) in the main text. The sample consists both of
persons not having participated in any qualification program and persons having only participated in
QP-OFF-PIM.
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between the two groups. Turning to the short-run differences after participation,
both employment and wages are significantly lower than in the long run (note that
the two coefficients have to be added since D% = fo;;;‘?ﬁm =1 in the short
run), i.e. labor market prospects improve over time after participation. Even
though the postprogram situation of participants is not better (and typically
worse) than that of non-participants, it is clear that one cannot conclude that
participation exhibits no positive (or even negative) effects because participants
and non-participants can differ in observable and unobservable characteristics
which influence employment and wages.

The preprogram comparisons in table 1 (D520 ng;fgun) indicate that such
differences exist. Employment rates of future participants are considerably below
the employment rates of the group of non-participants and this effect is particularly
strong, when participation starts before the next interview. However, no significant
wage differences can be found before participation. Possible explanations for the
disproportionate deterioration of the labor market situation just before participa-
tion lie in the anticipation of participation via reduced search effort and the
targeting of ALMP. Nevertheless, the long-run preprogram estimates indicate
that participants and non-participants are not directly comparable. An adequate
evaluation has to control both for observable and unobservable differences between
the two groups. With respect to observable differences, further descriptive evidence
not reported here (available upon request) suggests, for instance, that participants
are on average younger than non-participants, are more likely to be females, and
exhibit a higher education level. All these varibles are likely to affect the labor
market situation of a person independently of participation.

3.1.4 Nonexperimental approach to resolve the evalution problem While focusing
on an econometric nonexperimental evaluation approach in this paper, it has to be
mentioned that a significant part of the evaluation literature advocates controlled
social experiments, where participants and control group are drawn randomly from
the same group of individuals in order to provide adequate control groups of non-
participants, see e.g. LalLonde (1986).> However, Heckman and Smith (1995b)
show that experiments can also involve a selection bias in the control group, for
instance, in form of a substitution bias, when members of the control group, who
were randomly rejected from participation, might try to participate in a similar
program at another occasion. Since no experimental data are available for East
Germany, this paper is restricted to a nonexperimental evaluation.

Based on the discussion in the previous subsection, a natural step is to control
for the differences by means of an econometric model. The idea is that an econo-
metric regression function defines an appropriate control group (reference level)

? Following this study, a large body of literature assesses the merits and weaknesses of nonexperimental
evaluation methods by applying them to experimental data and constrasting the results to the estimates
produced by the experiments.



BERND FITZENBERGER AND HEDWIG PREY 505

after participation and postprogram dummies as in eq. (1) pick up the differences
between participants and control group. At the same time, participation in the
qualification program should be modeled itself in order to correct for the sample
selection into the program. Applying the aforementioned preprogram test advo-
cated in Heckman and Hotz (1989) by putting the dummy variables
pial Df‘o’;}?ﬁm into the regression model allows to investigate whether the
econometric model controls for the differences between participants and non-
participants before participation. Our empirical results show that our econometric
strategy is not successful in this respect, since we find significant preprogram
effects. We will come back to this issue after presenting the econometric model
and we will suggest a regression-based difference-in-differences esimator to make
use of this finding.

3.2 Estimation approach

In the following, we develop our nonexperimental estimation approach, which
encompasses the methodological considerations in the previous subsection.

3.2.1 Econometric model Our empirical analysis models the dummy variables
panel attrition, Y; 4 = A;;, participation in qualification, Y}, ; = Q;, and employ-
ment status, Y g = Ej;, and the wage variable Y}, ;, = W;, within a simultaneous
random-effects probit and tobit model. The underlying latent variables depend on
various regressors and on an individual random effect which is invariant over time
and which is supposed to take account of permanent unobserved heterogeneity
across individuals. The relationship between the observable dummy variable
Yi.; (je{A,Q,E}) for an individual i at time t and the underlying latent variable
Y ; is given as follows

1ty >o0
Yij = {O otherwise )
and the wage is only observed when the individual is employed resulting in the
following
_ Yit,w ifEit =1
Wi = { NA ifE, =0 (3)

where NA stands for ‘not available’ and Yj; yy denotes the wage if employed.

The attrition dummy, A;;, indicates whether a complete observation vector of the
qualification, for the employment, and for the wage equation is available for indi-
vidual i at time ¢ (A;; = 1 available), thus, we allow for the case that an observation
is unavailable for one wave but is again available for the next wave. This allows us
to keep a considerable number of observations, which seems important given the
severity of panel mortality, but it restricts the way how to model attrition (attrition
cannot be a function of most lagged variables). The employment dummy, E;,
describes the employment status, where E; =1 indicates employment and
E;, = 0 represents all non-employment states which we simply call unemployment.
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Obviously, it would be of great interest to differentiate between the different types
of employment states. This is, however, beyond the scope of this paper. The wage
variable, W, ;, denotes the logarithm of the net real wage obtained as the ratio of
monthly earnings deflated by the Consumer Price Index and the reported hours
worked.

The dummy variable, Q;,, capturing participation in the qualification program is
modeled as an endogenous variable. The training effect on employment and wages
is formally identified since only lagged but not current participation appears as
regressor and since the time invariant random effect is assumed to take account of
autocorrelation in the selection effects. To preview our results, we acknowledge that
our selection correction approach fails since the preprogram tests show that sig-
nificant differences remain between future participants and non-participants. We
will come back to this issue in the next section.

Since people can participate in more than one type of qualification program, we
base our analysis on different definitions of the treatment and the control group.
Both for the treatment group and the control group, we distinguish whether a
person in the respective group participates in other types of qualification programs
during the period from 1990—4. Since different qualification programs can interact,
thus leading to a contamination bias, and due to the possibility of a substitution
bias in the control group (see Heckman and Smith, 1995b), our baseline estimate
omits participants in other qualification programs both from the treatment group
and the control group. In order to investigate the sensitivity of the results, we also
estimate specifications including these types of persons, see Table 3 in Section 4.

It is not straightforward to determine current participation Q;, in a qualification
program from the data. Q;, = 1 implies that participation has started or is going to
start within the period preceding the next interview, or that the person has par-
ticipated in qualification since the last interview but it is unclear whether qualifica-
tion has ended by the time of the current interview. Unfortunately, we are unable to
use information on the length of a qualification program. To capture the effect of
participation on employment and wages, we introduce the postprogram dummy
variables Dy % and ng;th_gun as defined in the previous subsection) as regres-
sors into the employment and the wage equation. Thus, we decompose the effect of
participation into a temporary and a permanent component.

The model is built up recursively. Given a person has not attrited, A;, = 1, we
model whether the individual participates in the qualification program, and only if
the individual is not participating, Q;; = 0, we consider the employment and wage
information. Thus, we allow for three labor market states, employed, {E; = 1 and
Q. = 0}, unemployed, {E; = 0 and Q;, = 0}, and participating in qualification,
{Q;; = 1}. In the latter case, we discard the information on employment and
wages. However, the information on lagged employment status as a regressor is
used for those individuals who participated in the previous period. Table 2 sum-
marizes the contributions to the likelihood function where NA indicates that the
variable is not considered in the likelihood function.
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Table 2 Structure of contributions
to likelihood function

Ait Qit Eit Wit

0 NA NA NA
1 1 NA NA
1 0 0 NA
1 0 1 1

The latent variables Y}, ; are assumed to depend on the set of regressor variables
Y = X i0 + 0j - €ij (4)
where X;,; represents the vector of regressors, [3; the corresponding coefficient
vector, ¢ ; the standardized error term such that Var(Y;;|X;;) = o-f. We assume
the error vector (€;j),—o__1-(arw) to be independently and identically distrib-
uted over the individuals, i = 1,..., N, but we allow the components of the error
vector for a given individual to be correlated over time and across equations. As
conventional identifying assumption for the probit equations, we set U]g =1 for
j€{A,Q,E}. The variance oy, in the wage equation has to be estimated. The
correlation across j and ¢ is supposed to be captured by an individual specific
random factor «; such that €; ; can be decomposed

1/2
Eirj = Pj/ ca A+ (1= Pj)l/z Ui (5)

where u;,; is an additional unsystematic random component which is indepen-
dently and identically distributed over j and t.* The coefficient pj (factor loading) is
estimated and can be different across j. It measures the impact of the individual
effect in equation j by the proportion of the variance which can be attributed to «;.

We make the following additional assumptions: For all i=1,...,N,t,t' =
(0),1,...,5,t #1t, and j,j' € {A,E,Q, W}, «, Uy iy Uirp> Uirw follow a
multivariate normal distribution and are uncorrelated (i.i.d.) across individuals
with Var(a;) = Var(u;,j) =1 and Cov(u; j, u;y ;) = Cov(u; j, uyy j1) = Cov(uyy,
ugr i) = Cov(ay, uy j) = 0 for j #j'.

For the derivation of the likelihood function, it is useful to define Zit j by

Zinj = X3+ 0; - le/z et (6)

Then, we obtain for the probability that the dummy variable Y ;,j € {A, Q, E},
takes a value of unity

7.
=1|X;, j, ;) = — (7)

P(Y;
( (1 —pj)l/2

t,j

* We were also trying to accommodate heteroscedasticity of the unsystematic part of the error term, u;, "
in the probit equations by allowing for wave specific variances (only for one wave, the variance was set
equal to unity as a necessary normalization). Estimation of such a model proved impossible due to
numerical convergence problems.
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and for the density of the wage tobit equation

Wi — Zit,Wl : (8)
o (1= p)"
where ® and ¢ denote cumulative and density of the standard normal distribution.

The derivation of the likelihood function makes use of the recursive nature of the
model. The employment and qualification probabilities are allowed to depend on
the previous employment status. We restrict the analysis to the employed popula-
tion in November 1989, thus, we can avoid to model the employment status in
period 0, E;,, see Heckman (1981). Since fall 1989 was the ‘hour of zero’ of German
unification, it appears reasonable to assume there is a true initial state. In fact, out
of 8,751 persons in our joint samples (men and women), 8,552 were employed in
fall 1989.

The one-factor formulation of the dependency in the error term of individual i
makes the model tractable, since only a standard one-dimensional integration is
involved to obtain the individual contributions to the likelihood function. To
evaluate the likelihood function, the random effect «; is integrated out by means
of Gauss—Hermitian quadrature techniques, cf. Butler and Moffitt (1982). How-
ever, the one-factor model restricts the dependency structure which is allowed for
the error vector. Simulation methods, ¢f. e.g. Borsch-Supan and Hajivassiliou
(1993), do not seem feasible for our problem at this point due to the complexity
of the estimation and the number of observations.’

By means of conditioning on the random effect and other endogenous (past and
present) dummy variables, the contributions to the likelihood function become
simple cumulative normals or normal densities as described in eqs (7) and (8),
respectively. The model assumes that the random effect accounts for a potential
selectivity bias due to attrition, qualification, and employment in the respective
other equations, and that therefore, conditional on the random effect, «;, we have
an ii.d. error structure, cf. also Lechner (1995, section 3.3). For instance, con-
ditional on the set of regressors, on the individual random effect, and on past
employment status, participation in qualification and employment are independent
of attrition, i.e., for k = 0,1 and j € {Q, E}

P(Yy j = k|Air, Xit j, Eip—1, i) = P(Ye j = k| X j, Eiy—1, i) )

FWielXiowr i) = (0w - (1= p)") g

Due to the recursive structure of the model (see table 2), the contribution of the
qualification probit can only be used when A;; = 1, that of the employment probit
when A;; =1 and Q; = 0 and that of the wage tobit when A; =1, Q;; = 0, and
E;; = 1. Estimation of the asymptotic variance—covariance matrix of the parameters
reported in this paper is based on V = H™'- OPG - H™', where OPG denotes the

* The problem could be mitigated by allowing pj to vary with . Estimating the baseline model presented
in the next section with time varying p; does not change the estimated coefficients in an important way,
however, the estimated Hessian cannot be inverted for numerical reasons even though there are no
apparent convergence problems. Therefore, we report the results for p; being constant.
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outer product matrix of the gradient and H the Hessian of the estimated likelihood
function evaluated at its maximum.®

3.2.2 Preprogram test and difference-in-differences estimator In addition to mod-
eling a separate probit equation for the qualifiction program considered, we test
and control for a potential selection bias by putting the short-run and long-run
preprogram dummy variables D2y and ngsnfgun into the employment and the
wage equation, see Heckman and Hotz (1989). If the model controls properly for
selection bias, the estimated coefficients for these regressors must not be
significantly different from zero. But, if we find significant preprogram effects,
we conclude that, regarding their employment probability or their wage,
participants differ from non-participants in a way which is unobservable for the
econometrician.

Participants of training programs were often found to have had a particularly
bad labor market experience in the period immediately preceding participation. It
is very difficult to model these dynamics and to tell them apart from bad transitory
shocks hitting non-participants. Thus, it is not surprising that we find significantly
negative short-run and long-run preprogram effects implying that econometric
conditioning does not define an appropriate control group after participation.
Rather than stopping here, we reinterpret the coefficient estimate on the long-
run preprogram dummy as a measure of the size of the permanent selection
bias, i.e. the amount by which employment or wages of future participants differ
permanently from non-participants even after controlling for the set of regressors
and an unobserved random effect. Taking the long-run preprogram effect leaves us
with a measure of selection bias which is likely to be exogenous to the short-run
dynamics.

We suggest that the success of training should be evaluated relative to the
coefficient for the long-run preprogram dummy, and not just relative to the
value on the estimated regression function. This procedure represents a regres-
sion-based difference-in-differences’ esimator of the impact of training, cf. Heck-
man et al. (1997) for a similar approach in a matching context. Analogously to the
standard difference-in-differences estimator, where the program effect is evaluated
by contrasting before-after-differences of participants and non-participants, the

6Alternatively, without being reported, inference is also based on Vl =—-H! and Vz = 0PG™!, cf.
White (1982) and Hiibler (1994a). The qualitative nature of the results does not depend on the variance
estimate used.

" The difference-in-differences estimator is a popular stastistical tool in the evaluation literature, see Card
and Sullivan (1988) and Heckman and Hotz (1989). The attractiveness of this estimator derives from
contrasting average within-group-differences such that individual specific and time invariant effects
cancel, ¢f. Heckmann and Hotz (1989). Analogous to the approach suggested in this paper, the standard
difference-in-differences estimator should not use the short-run preprogram situation as the appropriate
reference level.
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regression function captures the before-after-difference both for participants and
non-participants.

Finally, as a caveat on the use of preprogram dummy variables, it can be argued,
that we are limited in using preprogram information since we neglect future par-
iticipation after the end of the observation period, i.e. after November 1994. To
investigate this issue, we also estimate our model restricted to the time period from
1990-3 and we check whether the results on the preprogram dummies are sensitive
to using the preprogram information for 1994.

4. Estimation results

Based on our econometric approach introduced in the last section, we estimate the
employment and wage effects of public-sector sponsored training programs in East
Germany. In the following, we will discuss the results of our estimates after briefly
describing the sample definitions the various models are based upon.

4.1 Sample definitions

The data used for the evaluation stem from the Labor Market Monitor (LMM)
described in Section 3.1.2. The program evaluation requires the choice of a com-
parison group, which we call the ‘naive control group’ as it controls for no other
difference between trainees and non-trainees apart from treatment. This group
consists of those individuals who did not take part in any qualification program
during the time span 1989-94 covered by the LMM. A considerable number of
persons participating in public sponsored training QP-OFF-PIM, had also partici-
pated in another type of training program during 1989 and 1994. To avoid possible
sources of bias due to multiple program participation, the trainee sample of our
baseline model only considers those persons who participated in QP-OFF-PIM but
not in any of the other programs. Table 3 shows the sample composition for the
estimated models. The selection of individuals for the baseline model fulfills two
conditions: (i) either belonging to the naive control group or having participated in

Table 3 Differences in treatment group and control group across estimated models

Persons participating in other qualification programs
besides QP-OFF-PIM* incuded in

treatment group control group
models (participants in QP-OFF-PIM) (non-participants in QP-OFF-PIM)
(DT, (3)-(5) no no
(2) no yes
(6) yes no

*training in an institution, which is not the firm where the participant is employed. The participants
receive Public Income Maintenance during the training program.

+ baseline model displayed in Table 5.
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QP-OFF-PIM but not in any other qualification program; and (ii) being employed
in November 1989, having answered to the most basic questions in the first wave of
the LMM, and not being younger than 18 or older than 55 years. This leaves us with
2,414 men and 2,409 women, among which 146 men and 325 women belong to the
treatment group (see models (1), (3)-(5) in Table 3). To control for a possible
substitution bias, we also estimated one model with the inclusion of those persons
who participated in other qualification programs (but not in QP-OFF-PIM)
into the naive control group (model 2). We estimate another model where we
augmented the QP-OFF-PIM treatment group by those persons who took part
in QP-OFF-PIM and also in other types of qualification programs (model 6) to
check for the effects of multiple program participation on the training impact.

4.2 Results

A serious problem with the Labor Market Monitor is panel mortality. For intance,
among the 10,7541 persons who had answered the questionnaire in November
1990, only 3,354 individuals still responded in November 1994. Also, several ques-
tions were not answered at all or incorrectly by the interviewed individuals. To
account for these effects on the parameter estimates, we model panel and answering
behavior in a very simple way. Table 5 in the Appendix shows the full estimation
results for our baseline sample. It turns out that for both women and men, the
propensity of retention is a concave function of age peaking around 48 for men and
41 for women. Furthermore, the highly significant time dummies pick up increas-
ing attrition over time.

Participation in training measures is modeled by the qualification probit. The
estimates show that previous year’s employment status is a very important deter-
minant for participating in a training program with the trainee receiving public
income maintenance by the BA (Federal Bureau of Labor). This is in contradiction
to the often stated critique that training programs in East Germany were not well
targeted at problem groups. The results indicate a significantly higher propensity to
participate for previously non-employed persons. However, the coefficients of the
human capital variables show that the probability to participate is significantly
higher for individuals with a completed occupational certificate than for indi-
viduals without any certificate (the reference group).

Considering the dynamic probit estimates for employment, we find, not surpris-
ingly, strong state dependence in employment. The probability of being employed
in the next period is considerably higher when employed in this period. We also
find a concave age profile with maxima at 38 years for men and 36 years for
women. The results show significant effects of the occupational certificate, but
there is no simple increasing relationship between occupational education and
employment. Having a master occupational certificate (Meister) turns out to
affect individual employment chances most positively in the male sample. In the
female sample, a university degree is the best basis for individual employment
chances. The overall development over time, captured by the time dummies,
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shows a decrease in individual employment chances until November 1992 and a
marked improvement for men from then onwards but only a small recovery for
women.

The estimated wage equations exhibit a familiar concave age profile peaking at
around age 37 for women and age 38 for men. Also, the human capital variables
show a positive relationship between the occupational education and the individual
wage rate. The results on the time effects showing no distinct increase from 1992
onwards are in sharp contrast to aggregate statistics where wages grow strongly over
time in East Germany. Apparently, the aggregate wage trend corresponds to a
selection of low-wage earners out of employment at the microlevel, i.e. a composi-
tion change among the employees. This effect could reflect the increasing import-
ance of individual characteristics which are used when employers decide whether a
person is (still) employable at the going wage rate. The wage rate itself was
increased more or less exogenously, cf. e.g. Franz (1992).

Turning to the focus of this paper, how does participation in a qualification
program QP-OFF-PIM affect future employment and future wages? The estimated
training coefficients in the employment and the wage equation are shown in Table
4. For comparison, the baseline model is displayed in column (1). It is based on a
sample of the naive control group and those persons who participated in QP-OFF-
PIM but not in any other qualification program. Columns (2) to (6) represent the
results of slightly different variants of our baseline model. In column (2), the naive
control groups is enlarged by persons who participated in other qualification
programs (but not in QP-OFF-PIM). Column (3) represents a model which con-
siders the previous period’s employment status to affect current wages. The under-
lying idea is that previous unemployment leads to lower wages in a new job—other
things being equal—because of the loss of firm-specific human capital. In columns
(4) and (5), we are interested whether the pre-program variables are affected by
neglect of future participation after 1994. Thus, in model (4) we estimated our
baseline model for the period 1990-3 only but were using the information about
program participation in 1994. We compare this with model (5) where we esti-
mated the model for the same period 1990-3 but now ignored the 1994-training
information—just as in our baseline model where we do not know anything about
individual training after 1994. Finally, for a model shown in column (6) we aug-
ment the treatment group by those who also participated in other types of quali-
fication programs aside from QP-OFF-PIM. Here, we want to check whether a
contamination bias in the treatment group is present due to multiple program
participation.

4.2.1 Training effects, baseline model (1) The PreQP-Long-Run Dummy turns out
to be significantly negative both in the employment and in the wage equation and
for both genders. This dummy measures the difference in employment and wages
between trainees and non-trainees even before the start of the program. According
to the original motivation for the pre-program test, this would mean, that our
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Table 4 Estimated QP-dummies across models* (1) to (6)

Employment Men - Models

QP-dummies (1) (2) (3) 4) (5) (6)
PreQP-Long-Run —0.498 —0.576 —0.495 —0.463 —0.454 —0.288
(3.0) (3.5) (3.0) (2.8) (2.7) (2.0)
PreQP-Short-Run —0.648 —0.697 —0.650 —0.670 —0.719 —0.726
(2.1) (2.3) (2.2) (2.2) (2.4) (3.3)
PostQP-Short-Run —0.450 —0.412 —0.449 —0.378 —0.379 —0.476
(2.0) (1.8) (2.0) (1.3) (1.3) (2.8)
PostQP-Long-Run —0.212 —0.294 —0.210 —0.411 —0.395 —0.068
(1.4) (2.0) (1.4) (2.2) (2.2) (0.6)
Net Program Effect 0.286 0.282 0.285 0.052 0.059 0.220
(1.3) (1.3) (1.3) 0.2) (0.3) (1.2)
Wage Men - Models
QP-dummies (1) (2) (3) (4) (5) (6)
PreQP-Long-Run —0.108 —0.115 —0.107 —0.099 —0.098 —0.093
(3.5) (4.0) (3.4) (3.2) (3.2) (3.8)
PreQP-Short-Run —0.017 —0.026 —0.012 —0.022 —0.018 0.006
(0.3) (0.4) (0.2) (0.4) (0.3) (0.2)
PostQP-Short-Run —0.132 —0.124 —0.096 —0.229 —0.229 —0.126
(2.9) (2.7) (2.1 (3.8) (3.8) (3.9)
PostQP-Long-Run —0.064 —0.101 —0.043 0.002 0.002 —0.065
(1.7) (2.8) (1.1) (0.0) (0.0) (2.2)
Net Program Effectf 0.044 0.014 0.064 0.101 0.101 0.028
(1.0) 0.3) (1.4) (1.8) (1.8) (0.5)
Employment Women - Models
QP-dummies (1) (2) (3) (4) (5) (6)
PreQP-Long-Run —0.402 —0.480 —0.399 —0.388 —0.388 —0.373
(3.9) (4.7) (3.9) (3.7) (3.7) (4.1)
PreQP-Short-Run —1.040 —1.086 —1.040 —1.043 —1.132 —0.731
(5.9) (6.1) (5.9) (5.9) (6.3) (5.3)
PostQP-Short-Run —0.320 —0.305 —0.319 —0.197 —0.197 —0.344
(2.1) (2.0) (2.1) (1.0) (1.0) (3.0)
PostQP-Long-Run —0.216 —0.287 —0.214 —0.399 —0.388 —0.151
(2.2) (3.0) (2.2) (3.2) (3.1) (1.9)
Net Program Effect} 0.186 0.193 0.185 —0.011 0.000 0.222
(1.4) (1.5) (1.4) (0.1) (0.1) (1.9)
Wage Women - Models
QP-dummies (1) (2) (3) (4) (5) (6)
PreQP-Long-Run —0.063 —0.110 —0.060 —0.056 —0.056 —0.048
(2.4) (4.4) 2.3) 2.2) 2.1 2.1)
PreQP-Short-Run —0.001 —0.013 0.000 0.000 —0.026 0.054
(0.0) (0.3) (0.0) (0.0) (0.5) (1.4)
PostQP-Short-Run —0.120 —0.117 —0.082 —0.151 —0.151 —0.116
(2.5) (2.4) (1.7) (2.3) (2.3) (3.3)
PostQP-Long-Run —0.040 —0.113 —0.008 —0.022 —0.022 0.008
(1.1) (3.2) 0.2) (0.5) (0.5) (0.3)
Net Program Effectf 0.023 —0.003 0.052 0.034 0.034 0.056
(0.6) (0.1) (1.2) 0.7) 0.7) (1.7)

*For choice of control group and treatment group see Table 3. The specification of models (2) to (6)
corresponds to the baseline model (1) in Table 5 except for the following differences. (3) with lagged
employment status in wage eq. (4) estimation for 1990-3 with preprogram dummy for 1994. (5)
estimation for 1990-3 without preprogram dummy for 1994. t-statistics are in parenthesis.

T The Net Program Effect is defined as the difference between the PostQP-Long-Run and the PreQP-
Long-Run coefficient.
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model does not fully control for selection effects into the program. However, we
use this regressor as an indicator of the selection: here, it is obvious that, other
things being equal, future trainees in QP-OFF-PIM belong to a group which has
significantly lower employment prospects and wages than non-trainees. Since we
control for lagged employment status, age, sectoral affiliation, and occupational
education, the remaining preprogram difference between trainess and non-trainees
must result from other characteristics not observable by us.

Also the PreQP-Short-Run Dummy is negative and significant in the employ-
ment equation (but not in the wage equation). Thus, in addition to the long-run
preprogram selection effect, there exists also a further drop in the future trainee’s
employment propensity in the period preceding the qualification program. Surpris-
ingly the short-run preprogram dummy is not significant in the wage equation.
Evidently Ashenfelter’s Dip is not present with respect to wages regarding QP-OFF-
PIM in East Germany. In the period following the program, the short-run PostQP-
Effects are significantly negative again both in the employment and the wage
equation and for both genders. However, in the long run, the negative employment
effect becomes insignificant for men (but not for women). The long-run PostQP-
Effect in the wage equation is still significantly negative for men at the 10% level,
and for women our results do not show any long-run wage effect.

Central to this study is the re-interpretation of the preprogram variables accord-
ing to a regression-based difference-in-differences approach; see Section 3. This
means that we explicitly use the information of the preprogram dummies as an
information about the permanent selection effects of the treatment group and
relate the postprogram effects to this selectivity information. Accordingly, the net
program effect is given by the difference of the long-run postprogram and the long-
run preprogram dummy

(Net Program Effect) = (PostQP-Long-Run) — (PreQP-Long-Run)

Our estimates indicate a positive net program effect. Both for men and women,
participation in QP-OFF-PIM (qualification programs in external institution while
being supported through the provision of income maintenance by the BA) leads to
more fortunate changes in individual employment and wages than employment
and wage changes of non-participants—although trainees start from a worse posi-
tion. We also formally test the significance of this difference. The t-statistics in the
last rows of Table 4 show that the net program effect on employment and wages is
typically not significant. While the t-statistics for wages are mostly not close to be
significant, the numbers for employment (1.3, 1.4) nevertheless suggest that a
positive long-run effect is likely to be present. Indeed, it should be noted that it
is difficult to disentangle with great precision long-run pre- and postprogram
effects based on only five annual observations.

4.2.2 Sensitivity of the results, models (2) to (6) When augmenting the naive
control group by people who participated in other types of training which are
not publicly supported (model 2), the long-run and pre- and post-program dum-
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mies become larger (in absolute values) and the long-run post-program dummies
(PostQP-Long-Run) become significant. A very intuitive explanation for this is that
participants in other qualification programs, especially in those programs that are
financially supported by the firm, belong to a positive selection. Then, the differ-
ence in employment and wages, even after controlling for observable characteris-
tics, between the negative selection QP-OFF-PIM-treatment group and the
comparison group are likely to be larger. However, this should not affect the
difference-in-differences result. Indeed, this is the case for the employment effect
both for women and men, but the net program effect on wages is smaller than in
model (1). Again, the net program effect is positive but not significant as in the
baseline model (1). The wage effect is consistent with participation in other types of
training inducing higher wages (such a result was part of an earlier version of this
paper).

Column (3) reports the result of a model where we included the lagged employ-
ment status into the wage equation. The motivation behind is that, after a spell of
non-employment, an individual looses her or his firm-specific human capital and
cannot expect to be paid the same wage as without the non-employment spell. The
results confirm this. Although the long-run effects on wages of the qualification
program are still insignificant as well as the net program effect, the difference
between the long-run postprogram and the long-run pre-program effect increases.
Since it is likely that the fraction of previously non-employed persons among the
trainees is very high compared to the naive control group, a negative impact of the
lagged employment status on wages might have been captured by the PreQP-Long-
Run dummy in model (1). Thus, controlling for lagged employment status in the
wage equation renders the net program effect of QP-OFF-PIM on wages larger.

The sensitivity of the results with regard to possible future program participation
after 1994 is investigated in columns (4) and (5). Both estimates cover only the
period 1990-3, thus excluding the year 1994. However, in model (4), the informa-
tion about participation in QP-OFF-PIM in 1994 is still used whereas model (5)
ignores it as it is done in our baseline model for the years after 1994. The results
from Table 4 show that the coefficient estimates for the preprogram variables are
very similar in both models. The omission of 1994 seems to change the estimated
postprogram effects considerably which mostly reflect compensating changes in the
division between short-run and long-run effects. This is neither surprising nor
disconcerting for our interpretation of the results since one year less of data reduces
considerably the information of the postprogram dynamics. Our point here is only
to show that models (4) and (5) do not differ in their preprogram estimates.

The results of our baseline model’s last variation are displayed in column (6).
Here, the treatment group also includes persons who participate not only in QP-
OFF-PIM but also in other training programs. It is striking that this change in
treatment-group composition seems to have a different effect on the results by
gender. Whereas both the net program effects on employment and wages decrease
for men, the opposite is true for women. The difference between the long-run post-
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program and the long-run pre-program effects for women turns out to be signifi-
cantly different from zero. Contrasting this with our baseline model, this points to
the existence of a contamination bias. Those men who participate in QP-OFF-PIM
and in other types of qualification programs seem to belong to a ‘bad selection’
compared to those who only participate in QP-OFF-PIM. And the opposite is the
case for women: those who also participate in other types of qualification programs
seem to belong to a ‘good selection’ with respect to their employment and wage
development. However, the net program effects are quite similar in size to the
baseline model and, for women, they become significant.

5. Conclusions

This paper is concerned with the employment and wage effects of public sector
sponsored training in East Germany during the transformation period 1990—4.
Based on data from the Labor Market Monitor, we illustrate the methodological
issues involved when attempting an evaluation study. The evaluation problem
consists of finding an appropriate estimate for the hypothetical state of non-
participation in training which the effects for participants can be compared with.
Using descriptive evidence, we find considerable selection effects, when comparing
simple descriptive statistics between former participants and non-participants.

We then estimate a simultaneous model of participation, employment, and
wages, but our model is only partly successful in taking account of the selection
effects which are present in the descriptive statistics. Ideally, the estimated equation
should define the control group, i.e. the level which the program effect can be
compared with, given all observable and unobservable characteristics considered.
Significant pre-program effects remain in the estimated equations both for wages
and employment, even after controlling for observable and unobservable charac-
teristics. We interpret these preprogram effects as the reference level, which the
program effect should be compared with.

Our findings indicate that programs involving public income maintenance that
take place in external institutions are targeted at persons with bad labor market
experience. We mostly estimate positive effects on future employment or future
wages but we acknowledge that only few of the estimated net program effects based
on a long run pre- and post-program comparison are significant. Nevertheless,
when doing sensitivity tests, the positive employment effects appear quite stable
across estimated models. Our results differ from findings obtained by Lechner
(1996) using a matching estimator based on a different dataset. A topic for
future research would be to investigate whether the differences are due to different
data sets or different methods.
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Appendix

Table 5 Estimated baseline model (1)* for men and women

men women
variable coeff. (t-stat coeff, (t-stat)
Attrition equation
Intercept —1.375 (5.1) —2.954 (10.8)
Age/10 1.130 (8.0) 2.030 (14.1)
Agez/IOO —0.118 (6.8) —0.246 (13.7)
DU M 199, —1.000 (28.0) —0.878 (28.2)
DU M99, —1.345 (33.6) —1.168 (32.4)
DU M 1993 —1.636 (38.9) —1.375 (36.4)
DU M 1994 —1.751 (40.6) —1.510 (38.7)
o 0.638 (40.0) 0.649 (44.6)
Qualification equation
Intercept —2.184 (2.3) —1.686 (2.6)
Ejpo —1.075 (10.0) —0.982 (13.2)
Age/10 0.211 (0.5) 0.039 (0.1)
Agez/IOO —0.051 (1.0) —0.036 (0.9)
Facharbeiter 0.366 (1.2) 0.490 (3.2)
Meister 0.465 (1.5) 0.796 (3.8)
Fachschule 0.899 (2.9) 0.416 (2.5)
University 0.811 (2.7) 0.316 (1.6)
DU M, 99, 0.679 (4.6) 0.828 (7.0)
DU M, 99, 0.743 (5.0) 0.896 (7.1)
DU M 1005 0.339 2.1) 0.415 (3.1)
DU M 1994 0.237 (1.2) 0.193 (1.2)
PQ 0.051 (1.8) 0.058 (2.1)
Employment equation
Intercept —1.963 (4.5) —2.008 (5.3)
E, 1214 (11.7) 1.393 (16.6)
E; ;1 X Secy T —0.010 (0.1) 0.209 (1.6)
B,y % Secs T 0.068 (1.0) 0.038 (0.3)
E;\_y x Secyt 0.006 (0.1) —0.046 (0.6)
Ej, 1 X Secs i 0.054 (0.8) —0.238 (3.8)
E;,_y % Secet 0211 (2.5) ~0.153 (2.8)
E;,y x Sec; 0.168 (1.7) 0.336 (2.7)
Eiy 1 X Secgot 0.012 (0.1) 0.046 0.7)
E,_; X Publici —0.038 (0.5) 0.085 (1.3)
E; ;1 x Short} —0.415 (4.8) —0.541 (7.0)
Age/10 1.066 (4.8) 1121 (5.6)
Agez/IOO —0.142 (5.2) —0.157 (6.3)
Facharbeiter 0.284 (3.3) 0.144 (2.2)
Meister 0.406 (3.5) 0.500 (3.2)
Fachschule 0.289 (2.6) 0.382 (4.4)
University 0.150 (1.2) 0.568 (4.4)
Married 0.392 (6.0) —0.031 (0.6)
DU M, 99, —0.185 (2.2) —0.348 (5.2)
DU M9, —0.649 (7.8) —0.492 (6.6)
DU M, y93 —0.383 (3.8) —0.452 (5.7)

Continued
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Table 5 continued

men women

variable coeff. (t-stat) coeff. (t-stat)
Employment equation

DU M0, ~0.330 (3.2) ~0.364 (4.1)
PreQP-Long-Run —0.498 (3.1) —0.402 (3.9)
PreQP-Short-Run —0.648 (2.2) —1.040 (5.9)
PostQP-Short-Run —0.451 (2.0) —0.320 (2.1)
PostQP-Long-Run —0.213 (1.4) —0.216 (2.2)
or 0.144 (4.5) 0.096 (4.2)
Wage equation

Intercept 2.907 (27.1) 2.893 (27.9)
Age/100 0.197 (3.7) 0.125 (2.3)
Age?/100 —0.026 (3.8) —0.017 (2.5)
Facharbeiter 0.072 (2.9) 0.004 (0.2)
Meister 0.135 (4.3) 0.085 (1.8)
Fachschule 0.194 (5.5) 0.243 (9.3)
University 0.467 (11.8) 0.501 (13.8)
DU M99, —0.016 (1.3) —0.005 (0.4)
DU M0, 0.123 (7.0) 0.197 (11.6)
DU M5 0.111 (5.7) 0.171 9.3)
DU M0, 0.132 (6.2) 0.193 (10.0)
PreQP-Long-Run —0.108 (3.5) —0.063 (2.4)
PreQP-Short-Run —0.017 (0.3) —0.001 (0.0)
PostQP-Short-Run —0.132 (2.9) —0.120 (2.5)
PostQP-Long-Run —0.065 (1.7) —0.040 (1.1)
ow 0.069 (2.1) 0.027 (1.7)
Ow 0.335 (37.6) 0.335 (35.9)

*See Table 3.

T Reference category: agriculture—Dummies are constructed such that coefficients sum up to zero.

sec2: mining, gas, energy sec3: construction
sec4: metal and electrical manufacturing sec5: other manufacturing
sec6: commerce sec7: traffic, post, railways

sec89: banking, insurance, other services

1 Public: working in the public sector; Short: short-time work
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