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Abstract

Support of training has been one of the most important instruments of active labor mar-
ket policy in East Germany. This paper attempts an evaluation of the effects of training
on future employment and future wages of trainees. The analysis distinguishes between
measures within and outside of the firm of the employee and whether the trainee receives
public income maintenance. After describing the labor market developments in East Ger-
many, we illustrate the evaluation problem. Then, we estimate a simultaneous model for
participation in training, employment, and'wages. Taking account of selection effects be-
fore participation, our findings mostly suggest positive effects of training on employment
or wages. In this respect, public income support is only successful when training takes
place in external institutions but not in the firm where the person is employed.
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1 Introduction

Since unification in October 1990, the East German labor market has undergone funda-
mental changes. Unemployment occurred for the first time in 40 years and the structure
of the active labor market population has changed considerably. On the one hand, this
development induced large financial transfers from West to East Germany, partly through
labor market policies. On the other hand, 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 German labor force to the requirements of
a western style economy. A great variety of different institutions and programs for pub-
licly 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 measures in East Germany are apparently considered to be an important tool
, in fighting unemployment.

Despite the importance of labor market policies in East Germany and the massive financial
transfers involved, so far only a small number of studies attempts to evaluate the effect..-
of such programs. With the availability of survey-based data sets like the German Socio
Economic Panel (GSOEP) East 'or the Labor Market Monitor (LMM) East (the latter i-
used for this study), a microeconometric evaluation is feasible. A typical evaluation studv
investigates the impact of participation in training (or other programs) on success criteria
at the individual level such as future employment status, future duration of unemployment
spells, or future earnings and wages.

, A basic problem when evaluating social programs lies in how to handle methodologically
the potential selection bias involved, see Bjorklund (1989) for a survey. Usually, partic-
ipants in social programs are not a representive subsample. They typically differ from
non-participants both in observable (e.g. age) and unobservable (e.g. motivation) charac-
teristics, see Heckman and Hotz (1989). Therefore, the success of a program can neither
simply be evaluated by a comparison of the outcome (employment, earnings, etc.) be-
tween participants and non-participants nor by'a simple comparison of the participant's
situation before and after the participation in the program. For a causal evaluation of the
program effects, one has to compare the situation of the individual after participation with
the situation of the same individual in the hypothetical case of not having participated.
The latter is not observable and the basic evaluation problem lies in estimating what
would have been the situation in the hypothetical case of not having participated. Such
an estimation must be based on information for non-participants and sophisticated meth-
ods are needed to find or artificially construct an adequate control (comparison) group.
Neglecting selectivity issues (participants can differ from non-participants in many ways)
may very well result in incorrect judgements about the effects of the program.



Most of the existing evaluation studies for East Germany investigate the effects of training
programs which seems due to the fact, that more data concerning training are available
compared to other types of labor market policies. However, a comparison of these studies
is difficult since they are based on different data, use different econometric or statistical
methods, or study different time periods.

Hiibler (1994a) examines the determinants of training and job-search behavior and their
effects on working time. He uses the first four waves of the LMM covering the time span
from 1990 to 1991. His main findings concerning determinants and effects of training
are the following. A higher level of schooling decreases the probability of participation.
Distinguishing between measures within and outside of the firm, where the trainee is
employed, women compared to men and workers with longer tenure at a firm exhibit a
lower probability of participation in qualification measures in the firm. Furthermore, he
finds that women seem to reduce their search activity after training. Unfortunately, Hiibler
only investigates the period of one year and, thus, he cannot discuss further dynamic
aspects of the problem. This is also true for the otherwise very comprehensive study of
Pannenberg (1995). He uses the GSOEP East from 1990 to 1992 and finds positive effects
of training on reemployment prospects and earnings after completion of the program.

In Fitzenberger and Prey (1995), we are concerned with the effects'of training on the
future employment probability of trainees in East Germany. Based on the first six waves
of the LMM from 1990 to 1992, we analyze the effects of two types of training: training
within a firm and training in an institution outside of the firm, where the worker is
employed. When taking account of selection effects by comparing the labor market history
of participants before the program with that of non-participants (preprogram effects), we
find that training outside of the firm shows a considerable positive effect on the employment
probability during the sample period, whereas training in the firm shows small positive
effects in the short run and no positive effects at all in the long run. The report Prey,
Fitzenberger, and Franz (1996) provides a survey on labor market policies in Germany.
The effects of active labor market policies are illustrated for East Germany and for the
state of Sachsen, separately, building on results in Fitzenberger and Prey (1995).

Whereas the studies described so far use an econometric approach in order to resolve the
evaluation problem, Eichler and Lechner (1996) and Lechner (1995a, 1996a, 1996b) take
a very different route. These studies are based on the GSOEP East for 1990 to 1994 and
evaluate the effects of different types of training in East Germany. Lechner provides an
excellent treatment of the evaluation problem from the perspective of the statistical anal-
ysis of treatment effects and discusses the assumptions involved when attempting causal
inference on program effects. For his analysis, he develops a, statistical matching algorithm
to find the adequate control group for participants in training. He matches participants
with non-participants based on observable (exogenous) variables (among them is employ-
ment status before program participation) and on the estimated propensity to participate.
In Lechner (1995a), he studies the effects of qualification outside of the firm, including
both publicly subsidized and privately financed types of off-the job training, and does not



find positive employment or earnings effects. Regarding on-the-job training only, Lechner
(1996b) finds no employment effects but large and positive earnings effects. If training is
publicly sponsored through the provision of income maintenance during program partici-
pation,-Lechner (1996a) and Eichler and Lechner (1996) do not find any significant effects
in the short run. These results mostly draw a negative picture of the effects of training on
individual employment and earnings, which is in sharp contrast to results in Fitzenberger
and Prey (1995) and others, as well as to the results presented in this study. Although the
GSOEP data contain very detailed information about the labor market history of individ-
uals, the number of trainees is fairly small, especially compared to the numbers available
in the LMM. In fact, Lechner's results typically consist of insignificant effects involving
fairly large standard error estimates.

This study tries to resolve the aforementioned evaluation problems building on econometric
methods. Our analysis is based on the time period between November 1990 to November
1994 using the LMM. The data set contains information on about almost 15,000 individ-
uals who were representative for East Germany's active labor market population in 1990.
We evaluate econometrically the effects of qualification measures on future employment
and future wages while accounting for selection bias and panel mortality by estimating a
dynamic simultaneous random-effects probit and tobit model. Because of the considerable
increase of part-time work, especially among women, we decided to choose hourly wages
instead of earnings as an outcome of our investigation. In the LMM, information about
(regular) working hours is only available on a yearly basis which forced us to restrict the
analysis to five waves of the panel survey. Nevertheless, this approach has the advanr

tage, that now the, points of time under investigation are equidistant. We disaggregate
the qualification measures into measures that take place in the firm where a person in
employed and measures in external institutions. Furthermore, we differentiate whether
the participant received income maintenance support ("Unterhaltsgeld") by the Federal
Labor Office during the program, or not. Our results mostly draw a positive picture of
the effects of training. We can confirm and illustrate the results on employment effects in
Fitzenberger and Prey (1995) where a more restricted approach was taken.

The remainder of the paper is organized as follows: Section 2 describes main features and
developments in the East German labor market since unification with an emphasis on the
development and implementation of qualification measures. Section 3 discusses the general
evaluation problem with specific reference to decriptive statistics for East Germany from
the Labor Market Monitor. Section 4 introduces the econometric approach used for the
empirical analysis and presents the estimated model. The estimation results are further
illustrated by graphical simulations of the effects of participation in qualification. Section
5 summarizes the main findings of this study and concludes.



2 Labor Market Trends in East Germany

This section gives a brief overview about main trends of the East German labor market
which has undergone fundamental changes since the breakdown of the former German
Democratic Republic. It pays special attention to the implementation of active labor
market policies and to the types of training'programs that are supported by the BA.

2.1 Employment, Wages, and the Labor Force

The situation in the East German labor market right after the breakdown of the GDR
was very untypical for western style economies. There did not exist (open) unemploy-
ment, jobs were created or maintained by the authorities to meet political goals and not
economic considerations, and female labor force participation was very high. In the first
year of transition, a large part of the economy was severely hit by the loss of its tra-
ditional eastern trading partners, and by the sudden exposure to western competition.
Thus, unemployment rose. Labor market participation decreased and migration and com-
muting to West Germany as well as early retirement schemes ("Altersiibergang": AUEG,
"Vorruhestand": VRG) reduced the active labor market population. Nevertheless, un-
employment increased further. In many firms, workers could be only kept as short-time
workers ("Kurzarbeiter"), supported by the Federal Bureau of Labor, the "Bundesanstalt
fiir Arbeit" (BA). To reduce the pressure on the labor market, the'BA started large la-
bor market programs and implemented various instruments of active labor market policy
(ALMP). Unemployment reached it's peak of 1.17 million unemployed in 1992. This cor-
responds to an unemployment rate of 14.8 % (base: civil labor force). Since then, the
number of unemployed has decreased moderately whereas the unemployment rates are
increasing further, up to 16.0 % in 1994.

Earnings in East Germany started at a comparatively low level (in absolute terms) in July
1990, with gross monthly earnings in the industrial sector of 35% (69.7 % in October
1994) of their West German counterparts, cf. IW (1995, p. .137). On the one hand,
wages were judged to be well above market clearing levels, see for instance Akerlof et
al. (1991). . On the other hand, there existed strong political pressure to increase East
German earnings in order to reduce the disparity in standards of living between East and
West and to avoid massive outflows of the East German labor market population, thereby
worsening the unemployment problem in West Germany. Reducing the gap between East
and West German wages was one of the main objectives of unions when negotiating East
German wages. Even today, six years after unification, the development of wages in East
Germany is still often tied to West German growth rates. In addition, some prices that
had been regulated, were freed up in the course of the transition process, and led to high
growth rates in consumer prices. For instance, the consumer price index for rents (private
employees' households) in East Germany rose to 404 % in 1994 (with the index in 1990 set
to 100 %), cf. SVR (1995, p. 459). These extraordinary price increases for standard living



expenses put additional pressure on wages. As a result, centrally bargained wages in East
Germany have been increased almost automatically, following rather political objectives
than economic rules.

Labor market participation rates in 1989 were at 64.0% for men and 53.0% for women
compared to West German participation rates of 59.8% and 37.1%, respectively. Four
years later, in 1994, labor market participation rates in East Germany came down to
56.6% for men and 48.3% for women, cf. IW (1995, table 11). What happened was that
already in 1990, many firms collapsed. Plants were closed and workers were laid off, or,
in the luckier cases, workers were forced into short-time work. People started to migrate
to the west or to commute to West German firms located near the old border. The East
German labor force was reduced further by people leaving the active labor population into
early retirement ("Altersiibergangsgeld": AUEG, or "Vorruhestandsgeld": VRG) which
was heavily subsidized by the BA. In addition, the massive unemployment led to the
discouragement of workers, especially women and to their drop out of the active labor
force.

2.2 Active Labor Market Policy and Training

During the first months after unification, the BA financed mainly short-time work which
was the instrument that could be implemented most quickly. During the period from the
third quarter in 1990 to the end of 1991, on average 1.6 million workers per quarter were
working short-time with a peak of 1.96 million workers in the second quarter 1991, cf.
Hagen et al. (1992, p.6). Among these people, a considerable number were in fact work-
ing zero hours. The instrument short-time work was supposed to act only for the first
months after unification until other, more productivity orientated instruments could be
implemented. This refers particularly to qualification measures ("Fortbildung und Um-
schulung") and job-creation schemes ("Arbeitsbeschaffungsmafinahmen"). At the same
time, early retirement schemes were implemented to ease retirement for elderly people who
lost their jobs in the first years of transition. The costs to the BA for the main labor mar-
ket policies (Qualification measures, short-time work, ABM) amounted to a total of 21.7
billion DM in 1992, almost 8 % of East Germany's GDP. Figure 1 shows the development
of non-employment in East Germany. It can be seen that the peak of non-employment
was at 3.2 million persons in 1992, and that the participation in labor market programs
has decreased since then, whereas registered unemployment has remained at a high level.

Most of the instruments implemented in East Germany had been "traditional" instru-
ments of ALMP in West Germany. They are regulated by the Work Support Act ("Ar-
beitsforderungsgesetz") which we refer to as AFG in the remainder. It was adjusted to
the needs of the East German transition in various ways, partly by reducing requirements
for entitlement or financial support, and partly by creating new instruments, for exam-
ple wage subsidies paid for the employment of unemployed people according to §249h.
Support of occupational education in the AFG contains various instruments, especially



Figure 1: Registered Unemployed, Early Retirement, and Person-Equivalent Participants
in Labor Market Programs (in 1000 persons)

3200

2800

2400

2000

1600

1200

800

400

qualification measures

short-time work
(in persons) job-creation schemes (ABM)

arly retirement (VR

early retirement (AUEG)

registered unemployed

1990 1991 -1992 1993 1994

Source: IAB (1995), S. 249, IW (1995), Table 133.
Persons (or person-equivalent participants) are added up, so that the number of people in each
non-employment state is shown by the difference of the lines. Job-creation schemes refer to ''A II-
gemeine Arbeitsbeschaffungsmafinahmen", short-time work is calculated as workers-equivalent
and not as hours worked, others combines instruments such as support for construction workers
laid off during bad weather, special wage subsidies according to §249h AFG-law, or measures
for the disabled qualification measures refers to full-time training programs only, AUEG =
Altersiibergangsgeld, VRG = Vorruhestandsgeld. '

support of vocational training ("Forderung der beruflichen Ausbildung"), institutional
support, or support of qualification measures ("Fortbildung und Umschulung", FuU). The
latter refers to qualification measures that presuppose completed occupational education
or some years of professional experience. Participation in this qualification measure may
lead either to an update or upgrade of existing occupational education or to a new oc-
cupational degree that significantly improves the trainee's labor market prospects. The
qualification measure may take place in the firm as well as in external institutions and can
be full-time or part-time. Its duration has to be more than two weeks and is restricted
to a maximum duration (generally two years for full-time FuU). Financial support is only
granted, if the participation in the qualification was supposed to significantly increase
reemployment prospects of an unemployed person or to avoid the immediate threat ("un-
mittelbare Bedrohung") of unemployment for an employed person. Immediate threat in
the AFG-terminology means that the employer had already given notice to the employee



or that the firm's bankruptcy proceedings had been started. For East Germany this def-
inition was weakened during the transformation process. There, "threat" had not to be
"immediate" which basically implied the interpretation that the threat of unemployment
was globally assumed for East Germany (this interpretation was applied until the end of
1995). Another very important point for East Germany was that the range of institutions
to be accepted for support was widened considerably. This led to a very large number
of training institutions and enterprises in the first year after unification. The BA itself
reported coordination problems between the local labor offices and these educational insti-
tutions combined with problems concerning the quality standards of the training courses.
As a consequence, the BA had to implement further controls on the institutions that
received grants, cf. Brinkmann and Volkel (1992, pp. 268 ff.).

Financial support for qualification measures (FuU) according to AFG may include cover-
ing the costs of the program or even covering.living expenses ("Unterhaltsgeld") for the
participant during the qualification measure. The payment of "Unterhaltsgeld", which
in the remainder we refer to as Income Maintenance, IM, is usually tied to full-time
measures (with some exceptions). Since 1992, IM could also be granted' to participants
in part-time measures when combined with other labor market programs like short-time
work or job-creation programs. The IM amounts to 67 % of the difference between the
participant's last gross monthly earnings minus an average of the usual deductions for par-
ticipants with children or spouses in need of care and 60 % for others. The payments of
IM made up a considerable and increasing fraction of the BA's expenses for occupational
education in East Germany. For instance, in 1992, the BA spent 11.28 billion DM for
occupational education in East Germany, cf. IW (1995, p.134), and more than half of this
for IM (6.0 billion DM, cf. ANBA (1995, p. 315)). In 1994, overall expenses for ALMP
decreased and expenses for occupational education were at 7.03 billion DM. At this time,
more than 65 % of this amount was spent on income maintenance.

The importance and size of transfers that were spent on qualification measures moti-
vate this study. It is the question of this paper whether participation in a qualification
measure can lead to better individual (re-)employment prospects and/or to higher wages
of participants. We are especially interested in comparing those qualification measures
that are publicly supported by the BA with income maintenance and those measures
that are not supported with IM. The latter include both training measures in external
institutions and on-the-jqb training, privately financed by the enterprise. In( some cases
they may be also supported by the BA institutionally or through setting-in allowances
(Einarbeitungszuschusse), but we are not able to distinguish these cases from completely
private-financed training over the time period considered. Thus, we have to concentrate
on the distinction between IM-supported and not-IM-supported qualification measures.
Fortunately, the data set we use for our investigation allows us to further differentiate be-
tween measures that take place in a firm where the participant is employed and measures
in external institutions.



3 Evaluation Problem

Training has been an important part of active labor market policy (ALMP) in East Ger-
many during the transformation process, which suggests that it is considered an effective
means to improve the trainees' labor market prospects - unless one presumes that ALMP
is only hiding unemployment without addressing the problem at its roots. Taking the
former more positive perspective, a comprehensive evaluation has to solve the following
problems. First, what are the objectives of individual trainees and of ALMP? Second,
does participation in training - be it supported by means of income maintenance or not
- improve the labor market situation of the trainee in a causal way (narrow success crite-
rion)? Third, do the actual participants.in a program being part of ALMP belong to the
group of individuals the policy is targeted at? And fourth, does, the success of a training
measure justify the private and public costs involved? This paper concentrates on the first
three issues. However, our analysis has immediate consequences on the last question since
positive effects of training on the individual level (evaluated here) are necessary to render
the last question meaningful. This section discusses the evaluation problem and illustrates

, the methodological issues involved by means of some descriptive evidence regarding the
experience in East Germany. ,

Qualification Measures: Objectives and Success Criteria

The main criteria considered to evaluate the success of training on the individual level
are future employment and future wages (or earnings) after participation. The estimation
of the effects of training on these variables raises difficult methodological questions which
are subject of an intense debate in the evaluation literature, see among others Bjorklund
(1989), LaLonde (1986), and Heckman and Smith (1995). Typically, a descriptive compari-
son of employment rates and earnings between former trainees and the group of individuals
not having participated (naive control group: persons who did not participate in any
kind of training during the time period considered) in some kind of training does not allow
for causal inference on whether training increased (or decreased) future employment rates
or future wages. • ,

/
When ALMP takes the form of supporting training, participants, in training programs
should belong to the specific group of people ALMP is targeted at, for instance temporarily
or permanently disadvantaged parts of the active labor force, cf. Blaschlce and Nagel
(1995). During the transformation process in East Germany, old skills became obsolete
due to the structural change in the economy. At the beginning of the transformation
process in East Germany (1990-1991), 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.



Our empirical analysis in section 4 uses the Labor Market Monitor (LMM) for East Ger-
many. Based on these data, tables' 1 and 2 provide some descriptive evidence for the
naive control group and for four different types of trainees, cf. table 6 in the appendix for
definitions. We consider two basic types of qualification measures:

(i) Qualification in an institution, which is not the firm, where the person is
employed (QS) and

(ii) Qualification in a firm where the person is employed (QB)

and we distinguish further, whether during participation the individual received public
income maintenance (PIM) according to the AFG-Law or not (NIM). For the following
discussion, we denote the groups of individuals participating over the course of the LMM
in each of the four types of qualification measures (QS-PIM, QB-PIM, QS-NIM, and
QB-NIM) by the abbreviation of the type, see the definitions in table 6 in the appendix.
Further, we distinguish whether a person did participate sometime in the past (Long-Run
postprogram effect) or finished a qualification measure since the last interview (Short^Run
postprogram effect).

Descriptive Evidence on Postprogram Comparisons

In November 1991 (wave 4) former participants in qualification measures outside of the
firm receiving income maintenance (QS-PIM-Long-Run) exhibit an employment rate of
42.5%. In November 1992 (wave 6), it was 43.2% and in November 1993 (wave 7) 53.2%.
In comparison, the employment rate of the naive control group was 85.6% in November
1991, 77.9% in November 1992 and 82.4% in November 1993. These numbers imply that
employment rates for former participants in QS-PIM were up to 40 percentage-points
lower.than for individuals who never participated in any qualification measure. One might
notice in table 1 that women are overrepresented among participants in. QS-PIM and thus,
one might want to distinguish the analysis between men and women. Nevertheless, the
result remains the same, cf. table 2. However, these numbers do not allow for the conclusion
that QS-PIM reduces employment rates.

Obtaining an adequate Control Group

In order to evaluate the effect of training properly, one would have to compare the situation
of the individual after participation in QS-PIM with the situation of the same individual
in the hypothetical case of not having participated. It is in the nature of the problem that
the second hypothetical situation cannot be observed. The evaluation problem consists of
obtaining an estimate for the hypothetical situation of not having participated. Only if
employment rates of former participants in QS-PIM lie above the estimated employment
rates in the hypothetical situation of not having participated, then one can conclude that
QS-PIM 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 been subject to the measure whose effects are to be evaluated.

9



Table 1: Descriptive Statistics on Sample Selection for the naive control group and different
groups of participants at qualification measures in waves 4, 6, and 7 (It is possible that
one person appears in different groups of participants)

Groups in Waves 4, 6, 7

Naive Control Group
QS-PIM-HH-Long-Run
QS-PIM-HH-Short-Run
QS-PIM-Long-Run
QB-PIM-HH-Long-Run
QB-PIM-HH-Short-Run
QB-PIM-Long-Run
QS-NIM-HH-Long-Run
QS-NIM-HH-Short-Run
QS-NIM-Long-Run
QB-NIM-HH-Long-Run
QB-NIM-HH-Short-Run
QB-NIM-Long-Run

Groups in Waves 4, 6, 7

Naive Control Group
QS-PIM-HH-Long-Run
QS-PIM-HH-Short-Run
QS-PIM-Long-Run
QB-PIM-HH-Long-Run
QB-PIM-HH-Short-Run
QB-PIM-Long-Run
QS-NIM-HH-Long-Run
QS-NIM-HH-Short-Run
QS-NIM-Long-Run
QB-NIM-HH-Long-Run
QB-NIM-HH-Short-Run
QB-NIM-Long-Run

Number of In-
dividuals

' 4

5248
283

118
281

24

8
64

382

112

1235
416

136

1202

3 a

85.9
76.6
64.0
36.5
82.6
75.0
74.6
95.1
97.2
94.3

93.1
97.0
93.4

Wave
6

5248
92

50
568

5

4

92
152

102

1469
155

84

1521

7

5248
42

42

706

1

1

110
49

49

1606
69

69

1658

Sex

4

47.7
67.5
67.8
60.5
70.8
75.0
39.1
52.4
54.5
48.0
50.5
44.9
46.1

Employed6

4

85.6

67.3
51.7
42.5

72.7
75.0
75.0
96.2

95.5
92.6

94.9
98.5
92.8

Wave
5a 6

82.6 77.9
62.1 43.8
51.0 26.5
34.1 43.2

75.0 75.0
66.7 66.7
63.8 64.7
91.4 92.7
90.2 93.1
92.5 89.8

91.5 95.5
91.7 98.8
91.1 90.8

(Women)6

Wave
6

47.7 47.
65.2 59.

7

7

5

70.0 59.5
63.2 64.8

60.0 100
50.0 100
43.5 44.5
55.9 51.
58.8 5L
47.3 47.
54.2 60.
50.0 60.
47.0 47.

6a 7

77.9 82.4

62.5 35.7
62.5 35.7
35.8 53.2

100 100
100 100

59.5 68.1
93.6 85.4
93.6 85.4
92.7 92.8
94.1 97.0
94.1 97.0
91.6 92.1

0

0
4

8
8
0

Age (Ave in
years)

43

Wave
4 6

3 44.3
37.3 38.0
37.0 39.3
37 0 38.2

37.5 35.0
37.8 33.5
38.4 38.6
38

39
39
39
39

39

9 40.1
5 40.5
3 40.2

1 40.7
6 41.2
4 40.2

7

45.3
37.9
37.9
39.1

42.0
42.0
39.7
39.7
39.7
41.3
41.0
41.0
41.3

Wage Ratec

4

7.25
7.14

7.29
8.39

6.69
6.67
8.00
8.98
8.89
8.92

8.99
9.76
8.85

Wave
6

8.99
8.29
7.75
9.24

8.67
8.50
8.95

10.28
10.64
10.89
10.02
9.95

10.65

7

8.82

8.27
8.27
8.85

9.00
: 9.00

8.69
10.90
10.90
11.09

10.70
10.70
10.81

a: For "waves" 3a , 5a; and 6°, the employment rates correspond to the
groups defined in waves 4, 6, and 7, respectively.

b: in % . . . ••

c: average in DM (constant prices, Second Half 1990/First Half 1991 = 100)
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Table 2: Employment Rates and Earnings by Sex and by former Participation in Qualifi-
cation in waves 4, 6, and 7 , ' .

Groups in Waves 4, 6,

Naive Control Group
QS-PIM-Long-Run
QS-NIM-Long-Run
QB-PIM-Long-Run
QB-NIM-Long-Run

Groups in Waves 4, 6,

Naive Control Group

QS-PIM-Long-Run
QS-NIM-Long-Run
QB-PIM-Long-Run
QB-NIM-Long-Run

7

7

Employment

4

90.4

52.9
94.7
76.9
94.9

4

7.84

9.07
9.45
8.00
9.48

Men
Wave
, 6

82.8
54.6

92.4
74.3
93.0

Men
Wave

6

9.54

9.80
11.20
9.00

11.12

7

90.4
67.7
69.4
95.6
95.5

Wage
_

7

9.30

9.55
11.32
8.78

11.16

Rates (in %

4

80.1
36.3
90.4
72.7
90.4

Women
Wave,

6

72.5
36,5
87.0
54.5
88.4

Rate"

4

6.48
7.77
8.37
8.00
8.09

Women
Wave

6

8.28

8.76

)

7

73.8
45.9
66.7
90.2
88.7

7

8'. 19

8.35
10.54 10.86
8.89 8.59

10.12 10.43

a: average in DM (constant prices, Second
Half 1991 = 100)

Half 1990/First

When evaluating ALMP, it has to be noted that such a policy is typically targeted at
individuals with particularly bad labor market prospects, i.e. it is unlikely that the la-
bor market prospects of the naive control group provide a good estimate for the labor
market prospects of participants in QS-PIM in the hypothetical situation of not having
participated. Comparing the naive control group with the former participants is typically
subject to a sample selection bias. An adequate evaluation for causal inference must 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 group of participants with respect to
all observable and^ unobservable aspects which influence the success criterion. A sample
selection bias in the comparison between participants and the control group, can occur
with respect to observable and unobservable characteristcs, cf. Heckman and Hotz (1989).'

Above, we suggested that the naive control group defined above might not be such a good
control group for the participants in QS-PIM. How can this issue be investigated further?
One possibility is to compare the success criterion for the participants and the control
group under consideration before participation. This idea used in form of a specification
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test by Heckman and Hotz (1989, "HH"). They advocate a preprogram-test,1 which is
described in detail in section 4.1, to evaluate the validity of an econometric estimate of
program effects. The idea of the HH-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 if the control group is equal to the group of par-
ticipants before participation, is it plausible that the control group provides an adequate
estimate of the success criterion in the hypothetical situation of not having participated.
Despite its plausibility, the use of this (specification) test requires, however, some unverifi-
able identification assumptions, which basically amount to the restriction that time should
not affect participants and the control group in a different (unobservable) fashion.

Further Descriptive Evidence on Preprogram and Postprogram Comparisons

To study preprogram effects, we define the group of persons who will participate in a
qualification measure in the future and did not so in the past (HH-Long-Run Preprogram
Effect) and the group of persons who will participate prior to the next interview and
did not so in the past (HH-Short-Run Preprogram Effect). For our problem at hand,
table 1 shows that employment rates of future participants in QS-PIM are considerably
below the employment rates of the naive control group when participation happens at
some time in the future (QS-PIM-HH-Long-Run) and in particular when participation
starts before the next interview (QS-PIM-HH-Short-Run). Employment Rates for QS-
PIM-HH-Long-Run are 67.3% in November 1991, 43.8% in November 1992, and 35.7%
in November 1993, for QS-PIM-HH-Short-Run2 51.7%, 26.5%, and 35.7%, and for the
naive control group 85.6%, 77.9%, and 82.4%, respectively. This comparison shows that
participants in QS-PIM are not a random draw from the naive control group with respect
to their employment rates and therefore the naive control group does not appear to provide
an adequate control group. The fact that participants in QS-PIM have lower employment
rates (and lower wages if employed, cf. also table 1) before participation could be the
result of the orientation of ALMP towards individuals with bad labor market prospects,
especially for the later waves of the LMM. In fact, this could be viewed as a success in

' itself, since it is not a priori clear that ALMP reaches those individuals whom it is designed
for-

Table 1 comprises descriptive statistics on some important variables for the naive control
group and all four types of participants in qualification measures (QS-PIM, QB-PIM,
QS-NIM, QB-NIM). It should be noted in the following that the group QB-PIM consists
only of a very small number of individuals, i.e. public IM focuses on qualification measures
outside of the firm. In contrast, the group QS-NIM is fairly large. Table 1 indicates to
what extent former or future participants do not appear' representative with respect to

lrThis specification test is often used, cf. among others Fitzenberger and Prey (1995), Friedlander and
Robins (1995), and Lechner (1995a).

2For November 1993, wave 7, HH-Long-Run and HH-Short-Run coincide, since wave 8 is the last wave
of the LMM.
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some observable variables. On the one hand, participants in QS or QB receiving IM
(PIM) exhibit considerably lower average employment rates and lower average wages than
the naive control. group both before and after the qualification measure. On the other
hand, participants in QS or QB not receiving IM (NIM) typically exhibit considerably
higher average employment rates and higher average wages than the naive control group
both before and after the qualification measure. It is therefore implausible that the naive
control group represents by itself an adequate control group for any of the four types of
qualification measures. However, the differences might be due to observable characteristics
which are important for employment rates or wages. • For instance, the percentage of
women is higher for those participants receiving IM compared to the naive control group.
Distinguishing between men and women, in table 2 shows that also for the two sexes
separately, former participants, who received IM exhibit lower employment rates and lower
wages than the naive control group and that the opposite is true for former participants not
having received IM. For the first waves, the share of individuals with higher occupational
degrees among participants is higher than for the naive control group. For later waves,
this is only true for participants not receiving IM. Participants are also younger on average
than the naive control group. These findings reinforce the impression that the naive control
group does not provide an adequate control group.

Approaches to Resolve the Evaluation Problem

A natural next step is to control for some of the observable and unobservable differences
by means of an econometric model.. The idea is that an econometric regression function
defines an appropriate control group (reference level) after participation and a participa-
tion dummy picks up the differences between participants and control group. However,
section 4 shows that our econometric strategy is not completely successful in this re-
spect, i.e. for some specifications we find significant preprogram-dummies (coefficients on
HH-Dummies) indicating that, even after controlling econometrically for observable and
unobservable characteristics, differences before participation remain, thus it is unlikely
that in such cases econometric conditioning defines an appropriate control group after
participation. Then, we reinterpret the coefficient estimate on the preprogram dummies
as a measure of the size of the selection bias. The success of training is evaluated relative
to the latter "selection reference level" and not just relative to the conditional value on
the estimated regression function.

While focusing on an econometric nonexperimental evaluation approach in this paper, it
has to be mentioned that the evaluation literature in fact discusses two basic approaches
for obtaining an adequate control group. One school of thought, e.g. LaLonde (1986)
or Ashenfelter and Card (1988), believes that only controlled social experiments, where
participants and control group are drawn randomly from the same group of individuals
provide adequate control groups of non-participants. Another school of thought considers
econometric and statistical methods as a fruitful strategy to make use of nonexperimental
data for an evaluation of participation effects. In order to create or define an adequate
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control group, it is necessary for these methods to account for any kind of selection bias as
part of the estimation approach, cf. Heckman and Hotz (1989). Controlled experiments are
often viewed as the superior solution to the evaluation problem and a considerable amount
of research (see Friedlander and Robins (1995), Heckman and Hotz (1989), and LaLonde
(1986)) assesses the merits and weaknesses of nonexperimental evaluation methods by
applying them to experimental data and contrasting the results to the estimates produced
by the experimental method. However, Heckman and Smith (1995) doubt an a priori
superiority of experimental methods. They show that experiments can also involve a
selection bias in the control group. For instance, a so-called substitution bias occurs when
'members of the control group, who were randomly rejected from participation, might try
to participate in a similar measure at another occasion. Since no experimental data is
available for East Germany, this paper focuses on nonexperimental evaluation methods.
However, the discussion on social experiments has been very fruitful for the development
of nonexperimental methods.

4 Econometric Investigation

This section presents our econometric analysis based on the Labor Market Monitor (LMM)
East. Our estimation framework attempts to encompass the methodological considerations
in section 3. Since our data set is quite large and since we distinguish between four different
types of qualification measures both for men and women, we were, however, not able to
estimate one comprehensive model due to computational restrictions. Estimation is based
on a FORTRAN program written for our purpose since conventional econometric software
packages did not prove powerful enough for the size of the problem at hand. Detailed
descriptions of the data set̂  used and of estimation results can be found in the appendix!
The following discussion refers to more results than reported in the appendix. Without c
explicitly saying this each time, they are available upon request.

4.1 Estimation Approach

We model the indicator (dummy) variables employment status, panel attrition, participa-
tion in qualification (training), and the variable wage within a simultaneous random-effects
probit and tobit model, cf. Lechner (1995b) for a recent comprehensive treatment of such
models and Flaig et al. (1993) for a similar application involving estimation of a simul-
taneous dynamic employment probit. The underlying latent variables themselves 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 individ-
uals. The relationship between the observable dummy variable Ynj for an individual i at
time t and the underlying latent variable Y*tj is given as follows

y.,. = / 1 i f F ^ ° (1)
J I 0 otherwise
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where j G {A,Q,E} and "A": attrition equation (panel mortality), "E": employment
equation and "Q" participation in qualification measure. Our empirical analysis tries to
explain panel attrition, YH.A = Mu participation in qualification, YU,Q = Qu, employment
status, YitjE = Eit and the wage F;t,w = Wit, where the wage is only observed when the
individual is employed resulting in the following generalized tobit structure

W l t ' \ NA if£ i t = 0 \ ( 2 )

where "NA" stands for "not available" and Y*t w denotes the latent wage, i.e. the wage
the individual would earn if employed. The attrition dummy, An, indicates whether a
complete observation vector for the qualification, for the employment, and for the wage
equation is available for individual i at time t {An = 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.3 The employment dummy, Eit, describes the employment status, where En = 1
indicates employment and En = 0 represents all non-employment states which we simply
call "unemployment". Obviously, it would be of great interest to differentiate between
the different types of "unemployment" states. This is, however, beyond the scope of this
paper. The wage variable, W{j, denotes the net real wage obtained as the ratio of monthly
earnings deflated by the CPI and the reported hours worked.

The dummy variable, Qu, capturing participation in a qualification measure is modelled
as an endogenous variable by means of a separate probit equation. We consider the four
possibilities QS-PIM, QB-PIM, QS-NIM, and QB-NIM, referred to in section 3 as the four
types of qualification measures (and also described in detail in table 6 in the.appendix).
It is not feasible to model all types of qualification measures within a comprehensive
simultaneous probit- and tobit model together with attrition, employment, and wages.
Therefore, we choose to evaluate the four types of qualification measures separately in the
following way. Building on the descriptive analysis in section 3, we base our analysis for
each of the four scenarios on a data set which is the union of two types of individuals: The
first type is the naive control group, i.e. the group of individuals never participating in
any of the four qualification measures over the course of the LMM. And the second type
is the group of individuals who did participate in the respective qualification measure at
some instant during the course of the LMM. We build such a data set for each of the four
types of qualification measures and estimate our model for each type separately. In fact,
we also do this separately for men and women. Admittedly, this strategy has two major
disadvantages. First, we neglect interaction effects between the four different types of
qualification measures, since individuals participating in one type of qualification measure

3Lechner (1993) chooses a different way to account for attrition in the LMM. He does not use observa-
tions of people who do reply after not having replied in the past. This leaves him with less observations in
the equation of interest but allows for a more flexible way of modelling attrition also as a function of past
outcomes of the variables in the equation of interest.
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might have participated in another type at some other time. And second, the four different
scenarios result in different estimated models for the naive control group.

Our model is built up recursively. Given a person has not attrited, An — 1, we model
next whether the individual participates in the respective qualification measure, and only
if the individual is not participating, Qu = 0, we consider"the employment and wage
information. Thus, we allow for three labor market states, employed, En = 1 and Qu = 0,
unemployed, En = 0 and Qn = 0, and participating in qualification, Qu = 1. In the latter
case, we discard the information on employment status and wage from the questionnaire.
However, when explaining participation in a qualification measure in the qualification
probit, the information on lagged employment status is also used for those individuals
having participated in qualification in the previous period.

Given the recursive structure described above, the following table summarizes the contri-
butions to the likelihood function where "NA" stands again for "not available", i.e. this
variable is not considered in the likelihood function for such an individual.

Table 3: Structure of Contributions to Likelihood Function

An
0
1 ,
1
1

Qu
NA

1
0
0

Eu
NA
NA

0
1

Wlt

NA
NA
NA

1

Each of the latent variables Y^j, j € {A,Q,E,W}, is assumed to depend on the set of
regressor variables in the following way

Yu,j = Xit,j0j + £it,j (3)

where X^j represents the vector of regressors, 0j the corresponding coefficient vector,
and titj the error term. We assume the error vector {eu,j) t=o,..,T;je{A,Q,E,w} to be inde-
pendently and identically distributed over the individuals, i = 1,...,7V, but we allow the
components of the error vector for a given individual to be correlated over time and across
equations. The correlation is supposed to be captured by an individual specific random
factor such that eu,j can be decomposed in the following way

eitj = Pj,t<Xi + uu,j . > (4)

where OJJ represents the individual random effect (the factor) and uuj an additional unsys-
tematic random component which is independently and identically distributed over t and
j . Without loss of generality, we can assume Var(uuj) = Var(ai) = 1 for j £ {A, Q, E}
and let the coefficient pjj be estimated, pjj measures the strength of the individual effect
in equation j at time t and can be different across j and t. The variance of the random com-
ponent uu,w, denoted by Var(uu,w) = uwv m t n e w a g e equation needs to be estimated

, as well. For the likelihood function, it is useful to define zuj by

zit,j = X'it,jPj + Pj,t<Xi ••
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For instance, we obtain for the probability that the dummy variable Yuj takes a value
equal to unity

P(Ylt,j = l\Xu,j,cq) = $(zitd) • (5)

where 3> denotes the cumulative standard normal distribution function. r

The derivation of the likelihood function makes use of the recursive nature of the model.
The employment and qualification probabilites are allowed to depend on the previous
employment status." This necessitates explaining the employment status in period 0, £^0,
i.e., in fall 1989. There are several approaches suggested in the literature to handle such
an initial condition problem, see Heckman (1981). We choose to model Y^ E as a linear
"static" function of presample information. Since fall 1989 was the "hour zero" of German
unification, it appears reasonable to assume there to be a "true" initial state. In fact, out
of 8751 persons in our joint samples (men and women, all types of qualification measures),
8552 were employed in fall 1989. . ' '

Now, we are at the point to present in detail the four probit equations and the tobit
equation:

Initial Condition Employment Probit

YiQ,E = X'iO,E0O + PEfiOCi + UiOtE = Zi0,E + U{0,E (6)

( \ ) () (7)

Attrition Probit

YU,A = XU,APA + PA,t<*i + 1Mt,A = *it,A + Uit,A (8)

and
( = l\Xit,A,ai).= $(zu,A) (9)

Participation in Qualification Probit

Yii\Q = 7QEi,t-l + Xit,Q@Q + PQ,t<*i+uit,Q'= Zft,Q + Uit,Q (10)

( \ X , Q ) ( , Q ) (11)

Employment Probit
•

, t + X'u!EPE + pE,t0ti+UitiE = Zu,E+Uu,E ' ' (12)

and , • \
P { E \ X ) $ ( ) • , (13)
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Wage Tobit

Yit,W = X'itwPw + PW,tC*i + Uit,W = ZU,W

and
^ } - z i t , w ) ) (15)

where / denotes the density of the wage and ip the density of the standard normal distri-
bution. •

We make the following distributional assumptions: For all i = 1,...,N, t,t' = (0),l,..,5,
t ^ t\ and j £ {A, E, Q, W}, CKJ, UU,A, UU^Q , UU^E , uit,w follow a multivariate normal dis-
tribution and are uncorrelated (i.i.d.) across individuals with Var(a{) — Var(uit>ji) — 1,
for;' G {A, Q, E}, Var{uit,w) = (?w,v Cov(uu7j,uw,j) = Cov(uu,j,uu,j>) = Cov(uu,j,uu>,j>)
= Cov{ai,uitij) = 0 for j ^ j ' . 4

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. However, this restricts the
dependency structure which is allowed for the error vector. Simulation methods5 do not
seem feasible for our problem at this point due to the complexity of the estimation and
the number of observations. The problem is mitigated by allowing pj)t to vary with t.6

By means of conditioning on the random effect and other endogenous (past and present)
dummy variables, we obtain a recursive system and the probabilities become simple cu-
mulative normals as described in equations 7, 9, 11, and 13, and a simple normal density
as in equation 15. 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, a;, we have an i.i.d. error
structure, cf. also Lechner (1995b, section 3.3). For instance, conditional 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,

P(Qit = k\AiuXu,Q,Eitt-i,ai) = P{Qit = k \ Xu,Q,E^t-i,ai)

and .
P{Eit = k | An, 'Xit,E, Eij-ucti) = P{Eit = k | Xit,E, Ei,t-u on) . '

4 At some point of our analysis, we were trying to allow for heteroscedasticity of the unsystematic'part of
the error term, uuj, 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). Even though formally identified, estimation
of these models proved impossible due to numerical convergence problems,

5See e.g: Borsch-Supan and Hajivassiliou (1993) and Lechner (1993).
6For one multinomial simultaneous probit with, for example, T = 3, this allows for a completely

arbitrary correlation structure arid different total error variances.
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Now, the contribution of individual i to the likelihood function is given by7

roo
= / { !

J — o o v

5

v ' t = l v.

Initial condition Attrition equation

Qualification equation

Employment equation

Wage Equation

This formulation assumes that the contribution of the qualification probit can only be
used when An = 1, that of the employment probit when An = 1 and Qu = 0 and
that of the employment tobit when An = 1, Qu = 0, and En = 1- Estimation of the
asymptotic variance-covariance matrix of the parameters reported in this paper is based
on V =• OPG~l where OPG denotes the outer product matrix of the gradient of the
likelihood function evaluated at its maximum.8

Capturing the Effects of Qualification Measures on future Employment and
on future Wages

We decompose the effect of the qualification measure considered into two components,
namely a dummy variable capturing the temporary (QM-Short-Run) effect and another
dummy variable capturing the permanent (QM-Long-Run) effect on the future employ-
ment probability or on future wages. Thus, we set the short-run dummy equal to unity
when participation ended since the last interview considered in the estimation, and we set
the long-run dummy equal to unity when participation occurred at some time in the past.

It is not straightforward to determine current participation in a qualification measure from
the data set. In our definition, Qu indicates whether a qualification measure ends in the
time period preceeding the next interview. Thus, Qu = 1 implies that participation has
started or is going to start within the period preceeding the next interview, or that the
person has participated in qualification since the last interview but it is unclear whether
qualification has ended by the time of the current interview. Unfortunately, we are unable
to use information on the length of the participation in a qualification measure.

7 When evaluating the likelihood function, the random effect «j has to be "integrated, out". The numeri-
cal integration is done by means of Gauss-Hermitian quadrature techniques, cf. Butler and Mofntt (1982).

8For the model with the impact coefficients of the random effect, pjtt, in one equation being the same
for all waves, we were also able to base inference on t>i = -H~^ and V2 = H~l OPG H~\ cf. White (1982)
and Hiibler (1994b), where H denotes the Hessian of the likelihood function evaluated at its maximum.
The qualitative nature of the results did not depend on the variance estimate used. However, for the
estimations discussed in this section, which involve wave specific pj,t's, the estimated Hessian could not be
inverted for numerical reasons even though there were no apparent convergence problems.

19



Heckman—Hotz—Preprogram Test

In addition to modelling a separate probit equation for the qualification measure consid-
ered, we test and control for a potential selection bias by means of two dummy variables
HH-Long-Run and HH-Short-Run. Following the suggestion of Heckman and Hotz (1989)
for their preprogram test (see section 3), we set HH-Long-Run equal to unity if a person
will participate in the qualification measure considered at some time in the future and did
not participate in the past. The short-run preprogram dummy HH-Short-Run is defined
in order to capture preprogram effects at the point of time immediately preceeding the
start of a qualification measure. Participants of training programs were often found to
have had a particularly bad labor market experience in the period immediately preceeding
participation, cf. e.g. Ashenfelter and Card (1985) for earnings. We set HH-Short-Run
equal to unity if a person starts participating in the qualification measure considered before
the next interview and did not participate in the past. It could be argued, that given our
data set, we are limited in controlling for future participation in a qualification measure,
i.e., that we neglect future participation in a qualification measure after November 1994.
However, it is participation in a qualification measure during the time period of our data
set, which we try to model and whose effects we try to study.

With the preprogram variables, we are explicitly controlling for the selection bias before
participation in qualification. If the model has controlled properly for selection bias, the
estimated coefficients of these regressors should not be significantly different from zero.
But, if we find significant coefficients for HH-Long-Run and HH-Short-Run in the employ-
ment probit and the wage tobit, we conclude that trainees are different from non-trainees
regarding their employment probabilities or their (potential) wage, respectively, in a way .
which is unobservable for the econometrician. Rather than stopping here and acknowl-
edging that our econometric model did not quite do the job, we reinterpret the significant
preprogram effect as the average "selection reference level" of the participants, i.e. the
amount by which employment or wages of future participants differed before the start of
the program from non-participants even after controlling.econometrically for the set of
regressors and an unobserved random effect. We suggest that the program effect has to be
evaluated relative to this "selection reference level" measured by the preprogram dummies.
We would like to view this interpretation as a regression based difference-in-differences^
estimator. This is analogous to the standard difference-in-differences estimator, where
the program effect is evaluated by contrasting before-after-differences of participants and
non-participants, since in the econometric model the regression function captures the
before-after-difference both for participants and non-participants. However, such an in-
terpretation raises the issue of econometric endogeneity of the HH-dummy variables due

9The difference-in-differences estimator is a popular statistical tool in the evaluation literature, cf.
among others Card and Sullivan (1986) and Heckman and Hotz (1989). If yf is the average success
criterion for the group of participants (k = p) and non-participants (k = n) at the time before (j — b)
and after completion (j = a) of the program, the difference-in-differences estimator evaluates the program
effect as the difference of the average before-after-difference of participants (y% — y%) and non-participants
{Va —y")- The attractiveness of this estimator derives from contrasting average within-group-differences
such that individual specific and time invariant effects cancel, cf. Heckmann and Hotz (1989).
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to the recursive structure of the model, which we could, in principle, address by means of
an instrumental variable approach. The latter is, however, beyond the scope of this paper.

4.2 Estimation Results

We estimate the simultaneous random-effects probit and tobit model described in section
4.1 separately for each of the four types of qualification measures, QS-PIM, QB-PIM, QS-
NIM, and QB-NIM. The data set used for each model consists of the naive control group,
i.e. the group of individuals never participating in one of the four qualification measures
over the course of the LMM, and the group of individuals participating in the type of
qualification measure considered by the respective model sometime during the course of
the LMM. Table 6 in the appendix contains a detailed description of the variables used in
our analysis.

In our previous paper, Fitzenberger and Prey (1995), we found significant differences in
the employment dynamics between men and women in East Germany corresponding to
the general perception in the literature, cf. Bielenski, Brinkmann, and Kohler (1994).
Our results showed that future employment prospects of employed women were ceteris
paribus not much smaller than for employed men, but for unemployed women and men
the difference proved to be much larger. Thus, we choose here to estimate each of the
four models considered both for men and wpmen separately which results in eight different
models. ,

Our estimation results are based on the five waves of the LMM yielding equidistant time
points, namely, wave 0 (Nov. 1989), wave 1 (Nov. 1990), wave 4 (Nov. 1991), wave 6 (Nov.
1992), wave 7 (Nov. 1993), and wave 8 (Nov. 1994). However, we also use information on
participation in a qualification measure and for other pertinent variables available from
the waves between these annual time points. Since the complete LMM is not available
at equidistant time points, a simultaneous probit and tobit model for all waves allowing
for state dependence in employment cannot be formulated consistently using the frame-
work presented in section 4.1. Also it just happens that the hours information needed to
calculate hourly wages is only available for the November waves.10

In the remainder of this section, we describe briefly the. estimates for the probit and
tobit equations and the test results for our eight models reported in tables 7 to 10 in the
appendix. Section 4.3 provides graphical illustrations of our estimated models in form of
simulations.. Although restricted to a specific scenario, we believe that these simulations
of the effects of participation in qualification on future employment and future wages
provide a clearer picture of the estimated model compared to simply analyzing coefficient
estimates, which live in the space of latent variables.

10Though inconsistent, we believe, however, that if hours information were available for all waves, a
model based on all eight waves (and wave zero) could be a reasonable representation of the data. In fact,
in Fitzenberger and Prey (1995), we estimated a simultaneous probit model based on the first six waves
(and wave zero) of the LMM at non-equidistant time points. <
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Initial Condition and Employment Probits

The initial condition probit for employment status in November 1989 is not very informa-
tive for men. Even though the estimates differ considerably across the four models (ideally,
they should coincide) none of the differences seem significant. Only the fact of being mar-
ried seems to exhibit a positive influence on employment probabilities in November 1989,
whereas age and the individual random effect prove to be insignificant. Also for women,
the initial condition estimates do not appear to differ considerably across the four models
and the random effect proves insignificant, but we find a significant effect both for age and
the married-dummy. The estimated age profile is concave and peaks between age 30 and
34. The fact of being married decreases the employment probability for women. Overall,
the estimates reflect the fact that in November 1989 almost the entire labor force in East
Germany was employed.

Considering the dynamic probit estimates for employment in the later waves, the estimated
four models are quite similar both for men and women. As to be expected, there is strong
state dependence in employment, i.e. the probability of being employed in the next period
is considerably higher when employed in this period. We also find a concave age profile
and significant effects of the occupational degree, of the time dummies, and of the dummy
indicating short-time work in the previous period (negative effect). The estimated time
trends both for men and women prove negative and highly nonlinear, with the strongest
effect occurring in wave 6 (November 92). However, the considerably lower employment
rates in the last two waves, cf. table 4, are accounted for by lagged employment status.
The coefficients on the random effect indicate positive correlation of the error term in the
employment equation with the error term in the attrition and wage equations, since the

. coefficient estimates are significantly positive in all three equations. In the qualification
equation, we either find significantly positive or insignificant coefficients on the random
effect. For men, the impact of the random effect in the employment equation peaks in
wave 6 and it is also significantly higher afterwards compared to wave 1 and 4, cf. table 8,
thus, the unobservable individual characteristics become more important over time. For
women, the impact exhibits a somewhat more irregular behavior with no clear time trend.
In fact, constancy over time cannot be rejected for three out of four models, cf. table 10.

There are further noteworthy differences between men and women. Overall, the sectoral
dummies are not significant for men but for women, even though the sectors "commerce"
(negative effect) and "traffic, post, railways" (positive effect) are significant for both sexes.
A public sector job increases the future employment probability for women but not for men.
Relative to individuals with low skill levels, intermediate occupational degrees ("Fachar-
beiter", "Meister") increase employment prospects significantly for both sexes, whereas
higher degrees (Fachschule, University) prove beneficial only for women.

Turning to the focus of this paper, show does participation in one of the four types of
qualification measures affect future employment? The long-run effects of all measures
(except for QB-PIM-Men) are insignificant, i.e. in the long run former participants do
exhibit the same employment probabilities as their counterparts in the naive control group
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having the same characteristics as considered in our model. For QB-PIM-Men the long-
run effect is in fact significantly negative. . Some measures exhibit significant short-run
effects which translate into dynamic adjustment over time. For QS-NIM (women) and
QB-NIM (men and women), we find significant positive short-run postprogram effects on
employment, and for QS-PIM (men and women) and QB-PIM (women) these short-run
effects turn out to be significantly negative.

However, for QS-PIM (men and women) we find highly significant negative preprogram
effects and for QB-NIM (women) significant positive preprogram effects.11 Thus, we con-
clude that for these three cases there are still significant selection effects operating which
are not captured by our econometric model. To make use of the estimated coefficients on
the preprogram dummies, we interpret them as the selection reference level. Then, success
of participation has to be assessed relative to this level. For QS-PIM, our findings indi-
cate that in the short run the selection effect is worse than in the long run, corresponding
to previous results in the literature that, in the period immediately preceeding training,
trainees had a particularly bad labor market experience, cf. Ashenfelter and Card (1985)
for earnings. Since the short-run effect is more likely to be plagued by endogeneity is-
sues with respect to the decision to participate, we take the long-run preprogram effect
(HH-Long-Run) as the reference level. Relative to this long-run preprogram level, QS-
PIM is highly effective both for men and women. In fact, it allows individuals to catch up
from bad employment prospects to the average employment prospects of the individuals in
the naive control group with the same characteristics, cf.- Zweimiiller and Winter-Ebmer
(1996) for a similar result for Austria. To the contrary, QB-NIM-Women exhibits a posi-*
tive short-run effect but a strongly negative long-run effect on employment relative to the
long-run preprogram situation. However, the former temporary effect mitigates this neg-
ative long-run effect due to lagged employment, status. For QB-NIM-Men, we also find a
positive temporary effect but no significant preprogram effect. This difference illustrates
the result for QB in Fitzenberger and Prey (1995), where we pooled the two sexes.and
participants receiving or not receiving IM. In that study, we found for QB the same result
as here for QB-NIM-Women, i.e. the negative long-run effect of QB on employment is
actually only operating for women not receiving IM.

Qualification Probit

The results for the qualification equation differ by the type of qualification measure con-
sidered. On the one hand, the estimated coefficients on lagged employment status show
that being employed significantly decreases the probability of participating in QS-PIM or
QB-PIM thus indicating that ALMP reaches individuals with bad labor market experi-
ence. On the other hand, with regard to participation in QS-NIM or QB-NIM lagged
employment status proves insignificant for men and significantly positive for women. All
qualification equations exhibit a concave age profile and highly nonlinear time trends with
participation peaking for all types in wave 6.12 Participation is always significantly higher

11 The effects of QB-PIM are of considerable size and qualitatively similar to QS-PIM. Maybe, due to
the small number of individuals in QB-PIM, the effects prove insignificant.

12Due to the small number of participants in QB-PIM, the qualification equations exhibit some numerical
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when individuals hold an occupational degree, and in most cases individuals with the high-
est degrees are the most likely to participate. This result indicates that individuals with a
high skill level also had to adjust their human capital in the course of the transformation
process. . The coefficients on the random effect are mostly positive but quite irregular.
Wave specific coefficients on the random effect are in most cases not supported by the
data, with the exception of QS-PIM-Women. .

Attrition Probit

We chose a very parsimonius static specification for the attrition equation. The results are
quite uniform. The propensity of retention is a concave function of age peaking around
age 40 both for men and women. There is a strong negative time trend reflecting severe
panel mortality over time and the random effect exhibits positive, highly significant co-
efficients, which tend to increase over time. Thus, over time unobservable characteristics
gain importance in explaining attrition. . •

Wage Tobit

The estimated wage equations exhibit a familiar concave age profile peaking around age
35 both for men and women. The results on the time effects are very peculiar at first
glance. In contrast to aggregate figures13, we find that, after controlling for the other
regressor variables, wages of men exhibit a negative time trend and wages of women were
only increasing until wave 6 and declining afterwards. However, these results must be
evaluated in light of the wave specific estimates of the impact of the random effect pw,t
and the variance of the unsystematic component of the error t e r m a ^ . Both for men and
women the importance of the individual specific random effect was increasing significantly
over time, which at the same time is related to better unobservable employment prospects
through the correlation between the error term of the employment and the wage equationN

incorporated by the random effect. Also both for men and women, the unsystematic
variance of wages, o~wt, was decreasing significantly over time.14

Two potential explanations emerge which could reconcile the econometric evidence with
the aggregate experience of real wages rising until wave 6 and remaining fairly constant
afterwards. First, rising wages can be explained by increased employment, shares of people
with characteristics conducive to higher wages. When contrasting the estimated employ-
ment and wage equations, this appears true for some but by no means for all regressor
variables, take the schooling and occupational degrees for men as an example. Also, we find
significant positive time trends similar to the aggregate both for men and women when es-
timating a pooled tobit model neglecting the panel nature of the data or a random-effects

problems. However, these did not appear to affect the validity of the estimates in the other equations. We
checked this by estimating the model with a much more parsimonious qualification equation.

13-Table 4 in the appendix shows that average real wages were increasing over' time. This result is also
still present in the respective simple pooled generalized tobit (employment and wages) estimates obtained
without a random effect structure.

14 This corresponds to the decline of the aggregate wage dispersion in levels which would be reinforced
in logarithms with increasing average wage levels, cf. table 4 in the appendix
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specification not allowing for wave specific pw,t and o~w,t- This leads us directly to the
second potential explanation, namely, the increasing correlation of the error term in the
employment and wage equation over time implying that "high-employment" probability
workers became to a larger extent "high-wage" workers over time. This effect could reflect
the increasing importance of individual characteristics (unobservable in the data) 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. the discussion in
section 2 and Franz (1992).

Turning again to the focus of this paper, what are the effects of participation in qualifica-
tion on wages? There are significantly negative long-run effects of QS-PIM for men and
significantly positive effects of QS-NIM and QB-NIM both for men and women. However,
the estimates on the preprogram dummies indicate that there are still selection effects op-
erating for QS-PIM both for men and women (negative selection reference level) and for
QS-NIM and QB-NIM for women (positive selection reference level). Considering these
preprogram effects, we conclude that QS-PIM, QS-NIM, and QB-NIM increase future
wages in the longrun for women by an amount between 4% and 5% but only QB-NIM
for men by about 7%.15 For QS-PIM, QS-NIM, and QB-NIM, the short-run effects seem
more unreliable going partly into the opposite direction. In the case of QB-PIM, the
picture is different with a decrease for men and an increase (though barely significant) for
women. However, due to the small number of individuals participating in QB-PIM, one
should be extremely cautious about results concerning this measure.

Further Specification Tests

The results of various specification tests are given in tables 8 and 10, some of which were
already discussed above. We performed a test whether a random-effects (RE) specification
is necessary, where we contrast the coefficient estimates of the random-effects specification
with the respective simple pooled probit and generalized tobit (employment and wages)
without the random effect.16 The test is very intuitive, since we test whether allowing
for an individual random effect (unobserved heterogeneity) has a significant effect on
the estimated coefficients of interest. The random-effects specification is confirmed for all
estimated models and, in fact, the qualitative nature of the results change for a considerable
number of regressor variables.

4.3 Simulation Results

To illustrate the effect of a QM on the individual employment chances and real (net)
hourly wages, we simulated the effects for a woman or man with specific characteristics

15In the case of QS-NIM for men, the positive long-run impact is estimated to lie around 1% which
does not, however, prove significant (t-stat=0.4).

16This is implemented as a.Durbin-Wu-Hausman test, cf. Davidson and McKinnon (1993, p. 390). A
simple Wald-test on the coefficients of the random effect is inappropriate, since the estimated model is
not well specified under Ho when all pj,t are zero. One should also note that the likelihood function is
symmetric around the vector p=0.

i
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and displayed the person's employment and hourly wages, see figures 2 to 5 in the ap-
pendix A.3. Our person considered was employed in November 1989, 40 years old in
November 1990, married, skilled (completed apprenticeship), and if employed, we assume
the average sectoral effects on her or his employment history. Furthermore, we assume
that she or he participates in a qualification measure which starts after November 1991
(wave 4) and ends before November 1992 (wave 6). Then the employment and wage dy-
namics between November 1989.and November 1994 are displayed by the broken line in
the figures. Without any selection bias, this could be compared with the development for a
person who did not participate in a qualification measure, the solid line (which we call the
baseline case henceforth). And, finally, the dotted line represents employment and wages
for the same person as the participating one but it follows the path as if the person would
have been selected for the program but finally did/could not participate. Only the latter
line represents the right control for the effects of the qualification measure although it is
artificially constructed and not observable in reality. It shows what would have happened
to the person if she or he would not have participated/in the qualification measure, and
thus, the difference between the actual employment/wage, represented by the broken line,
and the potential employment/wage without the qualification measure, represented by the
dotted line, determines the success or failure of the program. The difference between the
potential employment/wage development and the baseline case defined by the regression
estimates stands for the kind of selectivity of the trainee. If the course of the dotted line
lied beneath the baseline, the trainee belonged to a negative "selection" concerning her
or his labor market chances, and vice versa. In such cases where there is only the solid
line displayed (e.g. QB-PIM, wages), significant effects of the qualification measure do not
exist, neither before nor after the program.

Technically, the broken line is computed with the QM-Effect-Short-Run set to one in
November 92 and the QM-Effect-Long-Run set to unity since then. The HH-Short-Run
Dummy is one in 11/91 and the HH-Long-Run Dummy is unity from 11/90 to 11/91.
This reveals the complete pre- and postprogram effects of the qualification measure. In
contrast, none of these qualification dummies are in action for the baseline case, the solid
line. The selection level of the trainee, represented by the dotted line is computed with
only the pre-training dummy HH-Long-Run set to unity as in the training case17, but no
post-training effects in action.

The simulations for the effects of each of the four types of qualification measures on the
individual employment probability and the real hourly wages are displayed both for this
"typical" man (figures 2 and 3) and woman (figures 4 and 5). A conflict arises when trying
to simulate the effects of qualification measures. It is a question whether all estimated
coefficients should be allowed to influence the outcome or whether insignificant coefficients
should be set to zero. The first method exaggerates some effects but reveals the directions

17 One reason for this is that the short-run effect is more likely to be plagued by endogeneity with
respect to the participation decision. The other reason is our perception that the long-run preprogram
effect captures basic characteristics that determine a future trainee's employment prospects in general, and
may therefore be a better indicator for the employment-relevant selectivity of the group of future trainees.
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which all the simulated effects tend to follow. The second way totally neglects insignificant
pre- or postprogram qualification effects, thus concentrating on the "pure" results. We
decided to display only the effects of significant coefficients. The reason is that the general
picture becomes clearer in light of the number of the different models estimated.

There are some general and obvious points that can be made from the simulations. First,
comparing the employment.probability without considering a qualification measure (solid
line) of the man and the woman it becomes clear that the probability to become employed
is higher for men than for women and the development seems to stabilize for the man in
November 1992 whereas the decrease in the (re-) employment probability continues for
the woman. Second, real net hourly wages are much lower for women than for men.

Simulated Employment Effects

Looking at the simulated preprogram employment probabilities in figures 2 to 5 in ap-
pendix A.3, one striking pattern emerges. Only in the case of QS-PIM, the participating
men and women are a "negative selection" concerning their employment chances (in the
case of women participating in QB-PIM, the selection dummies are negative, too, but
not significant). There is also a strong negative short-run preprogram effect, i.e. the
probability that persons participating in such a qualification measure in an external in-
stitution are not employed before the program is much higher than with other types of
qualification measures. This is not very surprising as support from income maintenance
is supposed to be conditional on unemployment before the program or on a threat of un-
employment. Nevertheless, the result here points to a well targeted policy of the BA. In
the case of women participating in qualification measures in the firm who do not receive
income maintenance, QB-NIM, the women belong to a significantly positive selection con-
cerning their employment probabilities. In all other cases, the participants do not differ
significantly from the baseline case in their unobservable preprogram characteristics.

The postprogram effect of the qualification measures on the employment probabilities
differ as well. In those cases where a significant selection bias is present (QS-PIM-men,
QS-PIM-women, and QB-NIM-women), the-success or failure of the program has to be
judged by the difference between the broken line (measuring the direct qualification effect)
and the dotted line (measuring the selection effect) in figures 2, 4, and 5. This net effect is
negative in the short-run for IM-supported qualification measures in external institutions
but positive in the long run. Although belonging to a negative selection, the participants
of this kind of qualification almost reach the employment probability of non-participants
(baseline case). To the contrary, women participating in qualification measures in the
firm who do not receive IM (QB-NIM-women), belong to a positive selection in the labor
market (positive preprogram HH-effect), and the qualification measure only temporarily
increases their employment probability. In the. long run, the qualification measure even
decreases their employment chances relative to their preprogram level and the probability
of becoming reemployed falls to that of the baseline case. In the cases where no significant
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selection effect is present, the effects of the qualification measures are either positive (QB-
NIM-men, QS-NIM-women), negative (QB-PIM-men, QB-PIM-women) or do not exist
(QS-NIM-men).

Nevertheless, considering all qualification measures, they can be categorized in the fol-
lowing way: public support in form of income maintenance seems to be well targeted
and successful when qualification takes place in external institutions. But it has even
negative employment effects with qualification measures in the firm (QB-PIM). When
the participants are not supported by IM, qualification measures influence positively the
participants employment prospects in the short-run, but in the long run there remains
no effect. Female participants in a qualification measure in the firm cannot improve their
employment prospects. They already belong to a positive selection concerning their em-
ployment chance, and participating even worsens their stand compared to the preprogram
level. But when participating in qualification measures outside the firm, they do not sig-
nificantly differ from the baseline case of no participation, and they can improve their
employment prospects through training in the short run. To the contrary, male partic-
ipants in qualification measures in the firm without support of income maintenance can
increase their employment chances in the short run, whereas measures in external institu-
tions (without IM-support) do not have any significant employment effect for males.

Simulated Wage Effects

It can be argued, that a person's aim of participating in a qualification measure is not
only to improve her or his employment probability but also to increase future wages. Jobs
might even be riskier but more profitable after training. The simulated wage effects of the
qualification measures considered are displayed to the right of the employment effects in
figures 2 and 3 for men and in figures 4 and 5 for women. Again, the cases where selec-
tivity occurs (QS-PIM-men, QS-PIM-women, QB-NIM-women, and QS-NIM-women),
are indicated by the presence of a dotted line. It is the case that,participants are a neg-
ative selection where qualification, measures take place in external institutions and where
participants, receive publicly financed income maintenance (QS-PIM). The participating
men and women would have earned less than the non-participants anyway because their
unobservable characteristics "qualify" them as a bad selection concerning wages. How-
ever, after training only women can increase their wages above their selectivity level and
even reach the course of the wages of a person who does not participate in a qualification
measure, neither in the past nor in the future (the baseline case). Men's wages are even
reduced below the selection level and return only to that level after training without any
gain in wages. . . .

Female participants in training which is not financially supported withTM belong to a high
wage group compared to the'baseline. No matter whether the qualification measure takes
place in the firm or in an external institution, women gain financially from training in the
long run. This result is very similar for men, apart from the fact that there is no selection
effect in action: both qualification measures in the firm and in external institutions,.not
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supported with income maintenance, increase the participant's wage. The only case where
no effect on wages can be found is the case of training in the firm which is supported with
IM.

For all types of not-IM-supported qualification measures, wage effects are significantly
positive and of considerable magnitude. To the contrary, with IM-supported qualification
measures only women gain in wages if the measure takes place in an external institution
- apart from this, no wage effects can be found.

Summarizing the effects of training as they are displayed in the simulations for a 40-year-
old married person yields the result that publicly supported training measures in external
institutions seem to increase the participants probability to become/remain employed but
do not turn into considerable wage increases. Qualification measures in the firm that are
supported by the BA with granting income maintenance to the participants even show a
negative impact on employment and no effect on wages-. The situation is reversed with
qualification measures that are not publicly supported by IM. There, employment effects
are even negative (QB-NIM-women) or not significantly different from the baseline in
the long run, but the participation in qualification results in considerably higher wages
compared to the pre-training level and compared to non-participating individuals.

5 Conclusions

This paper is concerned with labor market trends and labor market policy in East Gn-
many during the transformation period 1990 to 1994. The analysis focuses on the effect >
of training on the future employment probability and future real hourly wages of trainers ,
while distinguishing between measures within and outside of the firm of the employee and
whether public income maintenance is received. 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 hypo-
thetical 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.
The two groups typically differ in various observable characteristics and considerable pre-
program effects seem to operate, namely, future participants in qualification measures
without income maintenance support exhibit on average a more positive employment and
wage record than non-participants. On the contrary, future participants-'in qualification
measures with income maintenance support exhibit a more negative employment and wage
record than non-participants. Thus, on average the group of non-participants does not
provide an appropriate estimate which the effects ..for participants can be compared with.

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
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group", i.e. the level which the program effect can be compared with, given all observable
and unobservable characteristics considered. For some of the qualification measures under
investigation, significant preprogram effects remain in the estimated equations, even after
controlling for observable and unobservable characteristics. We interpret these preprogram
effects as the reference level, which the program effect should be compared with.

Based on these considerations, we mostly estimate positive effects of qualification mea-
sures be it on future employment or future wages. Our findings indicate that measures
involving public income maintenance for programs that take place in external institutions
are targeted at persons with bad labor market experience (confirming the descriptive evi-
dence) and tend to have stronger effects on employment, whereas measures without income
maintenance tend to exhibit a stronger effect on future wages. A qualification measure in
the firm of the employee without income maintenance exhibits no positive long-run effects
on employment for men and even negative long-run effects on employment for women,
but there is a significantly positive impact on wages.

Our results differ from findings obtained by Eichler and Lechner (1996) and Lechner
(1995a, 1996) as discussed in the introduction. A topic for future research could be to
apply the different methodological approaches to the same data set in order to determine
whether the differences depend on data sets or on methods. Another important topic is to
determine whether the positive effects of training found in this paper justify the private
and public costs involved.
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A Appendix

A.I Data Set: Labor Market Monitor

The data used for the evaluation of training programs stem from the "Arbeitsmarktmonitor
Ost" which we call Labor Market Monitor (LMM). The Labor Market Monitor is a panel
survey starting in November 1990 and ending in November 1994. It was commissioned
from the research institute of the federal labor office, the "Institut fiir Arbeitsmarkt- und
Berufsforschung" and covers 14993 individuals living in East Germany, a representative
sample of the active labor market population in 1990. The LMM contains questions about
personal characteristics such as age, marital status, or educational attainment, about
labor market states like employment status, experience with unemployment, etc., about
the firm where a person is employed, and about personal opinions about economic and
social developments. The time between each wave varies over the period 1990 to 1994.
Within the first year, the LMM was taken four'times, in November 1990, March 1991,
July 1991, and November 1992. Then the next two waves came after a time period of
half a year, in May 1992 and in November 1992, and eventually, the seventh and the eigth
wave came in November 1993 and November 1994. The first questionnaire 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. Panel
mortality is a serious problem with the LMM. Only 3,354 individuals of those 10,751 who
had answered in November 1990, still answered in November 1994. Some information
about the panel and some variables that were used in the paper can be found in table 4.

Table 4: Labor Market Monitor: Panel Attrition and Description of Central Variables

Number of persons

(1) .
(2 ) .

(3 ) .

.. in each wave

.. in each wave
and in wave 1

.. balanced
panel

Time of
Wave 1
Nov 90

Interview
Wave 2 Wave 3
Mar 91 Jul 91

who answered correctly:

10751

10751

10751

7929 7300

7929 7300

7929 6734

Wave 4
Nov 91

7956

7787

5985

Wave 5
May 92

10956

6902

5145

Wave 6
Nov 92

9763

6647

4653

Wave 7
Nov 93

8351

5549

. 3919

Wave 8
Nov 94

7549

4939

3354
continued on next page
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| continued from previous page

Time of Interview
Wave 1 Wave 2
Nov 90 Mar 91

Important Variables based on
Deviations

SEX female (in %) 50.7
AGE years MV 39.1
AGE Std. 13.3
self employed or . 73.6
employees (in %)
Registered Unem- 5.4
ployed (in %)

Highest occupational degree (i

partially skilled 3.8
craftsman 48.7
master craftsman 6.0
specialized voc. 17.2
school
university degree 9.4
no degree 6.5

Wave 3
Jul91

(2): Fractions,
(Std!)

50.6
38.3
12.2
77.9

7.9

n % -

3.0
48.8
6.4

18.9

10.6
5.5

51.0
38.7
12.0
76.6

10.2
•

Wave 4
Nov 91

Wave 5
May 92

Wave 6 Wave 7
Nov 92 Nov 93

Mean Values (MV), Standard

51.7
41.4
13.1
67.2

8.6

52.1
42.1
13.1
62.9

10.6

Difference zu 100%: Not

3.0
48.3

6.3
19.4

11.1
5.3

real monthly net income, if employed, in DIV
CPI of East Germany, Source:

MV 1140
Std. 480

3.1
47.2

6.4
19.2

10.8
5.8

3.2
49.4
6.9

18.5

13.8
7.1

51.6
42.9
13.0
61.9

13.0

answered

3.3
49.2

7.1
18.7

13.6
6.8

52.6
43.5
12.4
62.9

10.6

II

Wave 8
Nov 94

53.0
44.1
12.1
65.7

9.8

/ Others)

2.5
46.7
6.8

18.8

15.0
6.3

2.3
44.9

6.7
17.9

16.4
5.6

for 1991, deflated by previous-month's
Deutsche Bundesbanl

1099
646

1180
624

1193
,. 520

c monthly reports

1312
553

1457
627

1508
649

1526
658

Real hourly net wage rate, if employed, in DM for second half 1990/first half of 1991,
hours information only available for

MV . 7.45
Std. 5.14

waves 1, 4, 6, 7,

7.93
4.08

and 8

9.64
4.80

9.68
3.91

9.86
3.95
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Table 5: Number of Observations in the Estimates

Attrition
1

Initial Cond.
1

Qualification
1

Employment
1 0

MEN: Qualification Measure in an External Institution, publicly
financed by the

November
November
November
November
November
November

• 1

1989
1990
1991
1992
1993
1994

VIEN:
financed by the

November
November
November
November
November
November

1989
1990
1991
1992
1993
1994

BA with Provision of Income Maintenance (QS-PIM)
Number

2491
1510
1162

• 862
760

Qualification

of individuals: 3032

3013 -
12
67
71
36
30

_

2285 194
1284 159
890 201
734 92
658 72

Measure in the Firm, publicly
BA with Provision of Income Maintenance (QB-PIM)

Number

2290
1316
994
717
628

MEN: Qualification Measure
financed by the

November
November
November
November
November
November

1989
1990
1991
1992
1993
1994

of individuals: 2809

2791
2

— • 2

5
3
0

in an External Institution,

2120 168
1189 125
817 172
649 65
574 54

NOT publicly
BA with Provision of Income Maintenance (QS-NIM)

Number

3122
1996
1564
1183
1037

of individuals: 3704

3681
140
159
141

- . 72
25

2795 187
1684 153
1207 216
1022^ 89
925 87

MEN: Qualification Measure in the Firm, NOT publicly
financed by the

November
November
November
November

1989
1990
1991
1992

BA with Provision of Income Maintenance (QB-NIM)
Number

3093
1983.
1549

of individuals: 3690

3669 '
120

- 143
127

continued

_ ' _
2790 183
1689 151
1220 202

on next page
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| continued

November
November

from previous page

1993
1994

Attrition
1

1178
1029

WOMEN: Qualification
financed

November
November
November
November
November
November

financed

November
November
November
November
November
November

WOMEN:
financed

November
November
November
November
November
November

by the

1989
1990
1991 ,
1992
1993
1994

BA with

Initial Cond.
1

Qualification
1

68
16

II
Employment
1 0

1032 78
938 75

Vteasure in an External Institution, publicly
Provision of Income Maintenance (QS-PIM)

Number of individuals: 3040

_
2388
1489
1187
974
846

2889
19

113
176
78
43

_ _
2036 "333
1044 332
690 321
607 289
566 237

A'OMEN: Qualification Measure in the Firm, publicly
by the

1989
1990
1991
1992
1993
1994

BA with Provision of Income Maintenance (QB-PIM)
Number of individuals: 2557

1973
1132
855
671
572

2415
- 5

9
4
1

•

_ .

1697 271 •
905 222
614 232
491 176
425 146

Qualification-Measure in an External Institution, NOT publicly
by the

1989
1990
1991
1992
1993
1994

WOMEN:
financed

November
November
November

by the

1989
1990
1991

BA with Provision of Income Maintenance (QS-NIM)
Number of individuals: 3448

2750
1788
1428
1183
1049

3290
154
166
160
105
45

2304 292
1360 262
969 299
849 / 229
805 199

Qualification Measure in the Firm, NOT publicly
BA with Provision of Income Maintenance (QB-NIM)

Number of individuals:- 3373

_
2707
1750

3218
122
152

_ . _
2292 293
1340 258

continued on next page
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|| continued from

November 1992
November 1993
November 1994

previous page

Attrition
1

Initial Cond.
1

1386
1142
997

Qualification
1

112
88
40

II
Employment

1 0
999
835
769

275
219
188

Table 6: Definition of Samples and Variables

Variable Definition

Sample Definitions:

QS-PIM includes all individuals who have either never participated in any
of the qualification measures within the period November 1990 to
November 1994 or have participated in a qualification measure in
an external institution with the provision of income maintenance
from the labor office.

QB-PIM includes all individuals who have either never participated in any
of the qualification measures within the period November 1990 to
November 1994 or have participated in a qualification measure in
the firm with the provision of income maintenance from the labor
office.

QS-NIM includes all individuals who have either never participated in any
of the qualification measures within the period November 1990 to
November 1994 or have participated in a qualification measure in
an external institution without the provision of income mainte-
nance from the labor office.

QB-NIM includes all individuals who have either never participated in any
of the qualification measures within the period November 1990 to
November 1994 or have participated in a qualification measure in
the firm without the provision of income maintenance from the
labor office.

Dependent Variables:

An = Yit,A 1 if the whole set of variables used in the employment and qualifi-
cation, equations is available in each wave

0 otherwise

En = Yit,B 1 if person is employed or self-employed,
0 if person is unemployed (officially registered as well as not-

registered), or participating in a qualification measure or house-
wife or househusband

Wit =Yit,w real hourly net wage: if person is employed or self-employed and
reports positive net monthly earnings and regular working hours
(this variable is deflated by the East Germany's CPI), .

continued on next page
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continued from previous page

Variable Definition

0 if person is unemployed (officially registered as well as not-
registered), or participating in a qualification measure or house-
wife or. househusband or does not report positive net monthly
earnings and regular working hours

Qu = YntQ 1 if person is currently participating in training within the firm
where the person is employed or in a qualification measure in
an external institution.

0 otherwise
Female 1 if female

0 if male

Occupational Qualification: reference category = not having completed a higher
occupational education than a partial apprenticeship

Facharbeiter 1 if person reports that his/her highest professional qualificational
degree is " Facharbeiter", which corresponds to having completed
a full apprenticeship (craftsman)

0 otherwise

Meister 1 if person reports that his/her highest professional degree is " Meis-
ter" which is a master craftsman

0 otherwise ,
Fachschule 1 if person has a degree from a specialized vocational school

0 otherwise
University 1 if person has a university degree

0 otherwise

Marital Status: reference category = unmarried, widbw(er), or divorced
Married 1 if person is married

0 otherwise

Sectoral Employment: reference category = agriculture
Eitt-\ * Seek 1 if person was employed at time of the last interview and working

in sector k, with k equal to:
2 mining, gas, energy
3 construction

' 4 metal and electrics
5 other manufacturing
6 commerce
7 traffic, post, railways
89 banking, insurances, other services

, Dummies are constructed such that coefficients sum up to zero
0 otherwise < <

Eitt-i * Public 1 if person was employed at time of the last interview in a firm
which belonged to the public sector ,

continued on next page
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continued from previous page

Variable Definition

0 otherwise

j-i * Short 1 if person was employed at time of the last interview but working
short-time

0 otherwise

DUMWt wave dummies, with W4 referring to the fourth wave of the LMM
(November 1991), W$ referring to the sixth wave of the LMM
(November 1992), W-j referring to the seventh wave of the LMM
(November 1993), and Wg referring to the eighth wave of the LMM
(November 1994).

Qualification Measures:

HH-Long-Run 1 if person will participate in a qualification measure (QS-PIM, QB-
PIM, QS-NIM, QB-NIM) sometime in the future, has not done
so before, arid is not currently participating

0 otherwise

HH-Short-Run 1 if person will participate in a qualification measure (QS-PIM, QB-
PIM, QS-NIM, QB-NIM) before the next interview, has not done
so before, and is not currently participating

0 otherwise

QM-Effect-Short-Run 1 if, since theiast interview, the person has finished a qualification
measure (QS-PIM, QB-PIM, QS-NIM, QB-NIM)

0 otherwise \ .

QM-Effect-Long-Run 1 if, sometime in the past, the person finished a qualification mea-
sure (QS-PIM, QB-PIM, QS-NIM, QB-NIM)

0 otherwise
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A.2 Estimation Results

Table 7: Estimation Results for Men

Specification
Variable

QS-PIM
Coeff. (

Initial condition:
Intercept
Age/10
Age2/100
Married
PE,0

2.5762
-.1297
.0057
.6043
.1322

Attrition Equation
Intercept
Age/10
Age2/100
Linear Trend

PA,WI

PA,W4

PA,W6

PA,W1

PA,W8

Qualification
Intercept
Ei,t-i •

Age/10
Age2/100
Facharbeiter
Meister
Fachschule
University
DUMW4

DUMwe

DUMW7

DUMWS

PQ,Wl

PQ,W4 -

PQ,W6

PQ,W7

PQ,W8

-2.9287 _
2.6051
-.3263
-•8037
.2337

1.3803
2.3135
2.5403
3.1638

equation
-2.5641
-.9403
.5405

-.1006
.1382
.2950
.6312
.7206
.7873
.9581
.4394
.6955
.2832
.2090
.0972
.2598
.0466

t-stat)

(3.0)
(.3)

(-1)
(3.1)

( 1-1)

( 14.7)
( 26.4)
( 27.2)
( 21.8)
( 39.4)
( 51.2)
( 56.2)
(48.1)
(• 46.0)

:

(4.7)
(9.5)
(1.8)
(2.8)

(-7)
(1.2)
(2.9)
(3.2)
(4.1)
(4.6)

(1-3)
(1.9)
(2.1)
(1.8)

(.6)
(1.0)

(•1)

QB-PIM .
Coeff.

2.3866
'-.0484
-.0029
.5762
.0717

-2.5494
2.4453
-.3060
-.9136
.2489

1.3005
2.3291
2.6623
3.4047

-5.2040
-1.5416
2.1016
-.3046

-
-
-
-

-1.0775
.4546

-.0878
-

.3506

.9276

.0857
. .2405

-4.0484

(t-stat)

(2.7)

(-1)
(.0)

(2.9)
(.5)

( 11.8)
(23.1)
( 23.7)
( 22.2)
( 38.6)
( 49.0)
( 61.7)
( 50.3)
( 48.3)

(•7)
( 2.4)

(•7)
"(.8)

-

-

(•1)
(•I)'
(.0)

-

( • • 1 )

( .3)

(•2)

U)
(.0)

, QS-NIM
Coeff.

1.9443
.1661

-.0203
.3871
.0719

-3.1495
2.7256
-.3430
-.6908
.2595

1.4954
2.5594
2.4091
2.7930

-3.2130
.0987
.4824

-.0830
.6372

1.0172
1.2483
1.3537

.1931

.2005
-.0614
-.2533
.0491
.1629
.2007
.1935

-.0193

(t-stat)

(2.5)
(•4)
(-4)

(2.3)
(•7)

( 16.9)
( 29.1)
( 29.9)
( 50.9)
( 45.3)
( 60.7)
( 80.0)
( 66.3)
( 60.7)

(7.3)
(•8)

(2.7)
( 3.9)
(2.6)
(4.1)
(5.0)
(5.5)
(2.5)
(1.9)

(•3)
(1.1)
(1.0)
(2.6)
(2.1)
(1-2)

(.1)

QB-NIM
Coeff.

1.9667
.1834

-.0282
.5539
.1091

-2.9933
2.6151
-.3285
-.6948
.2450

1.3765
2.3430
2.4281
2.8136

-3.0745
.2434
.4327

-.0672
.2711
.5581
.7540
.9135
.2609
.2894

-.1200
-.8769
.0816
.1006

' .1350
.2923
.3651

(t-stat)

(2.4)
(•4)
(.5)
(3.1)
(1.0)

( 15.9)
( 27.5)
( 27.9)
( 39.4)
( 43.7)
( 48.5)
•(. 61.0)

( 50.0)
( 51.7)

(6.7)
(1.2)
(2.2)
(.2.9)
(1.9)
(3.6)
(5.1)
(6.3)
( 3.1)
(2.7)

(•7)
(2.8)
( 1.4)
( 1.4)
( 1-4)
(2.1)
(1.7)
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Table 7: Estimation Results for Men <cpntinued>

Specification
Variable
Employment equation:
Intercept
Ei,t-i
£M_i x Sec2

 a'b

Eitt-i x Sec3
 a'c

Eitt-i x SecA
 M

E ^ x Sees a 'e

Eiit-i x Sec6
 a>f

Eiit-i x Sec7
 a'9

Eij-i x 5ec8)9 °'h

E^j-i x Public
Eiit-i x STiori
Age/10
Age2/100
Facharbeiter
Meister
Fachschule
University
Married
DUMW4
DUMW6

DUMwi
DUMws '
HH-Long-Run
HH-Short-Run
QM-Effect-Short-R-un
QM-Effect-Long-Run
PE,Wl
PE,W4

PE,W6 '
PE,W7
PE,W8

QS-PIM
Coeff.

-2.4723
1.4252
-.0032
.0862
.0183
.0276

-.2126
.2246

-.0369
-.0272
-.5410
1.3439
-.1846
.2632
.2927
.0900
.0563
.3846

-.1206
-.9338
-.3477
-.3696
-.2717
-.7510
-.5039
.0075

. .2404
.2423
.8589
.4759
.5162

(t-stat)

(6.9)
( 17-0)

(. -0)..
( 1.3)

(.3)
"(•4)
(2.6)
(2.3)

(.5)

.(•4)
(6.3)
(7.9)
( 9.4)
( 3.0)
(2.5)

. ( •8 )
(15)

(6.6)
(1.3)
(6.7)
(1.5)
(1.6)
(1.8)
(3.9)

. ( 3.3)

(•1)
(4.6)
(2.3)
(4.8)
(2.0)
(2.1)

QB-PIM
Coeff.

-2.9917
1.5675
-.0264

- .0941
.0467:
.0613

-.1772
.1175

-.0549
.0079

-.5365
1.5543
-.2113
.2791
.3210
.1826
.2163
.3722

-.1133
-1.0781
-.6168
-.5746
-.0058
-.6461
.8684

-.3849
.3118
.2794
.9623
.6823
.6443

(t-stat)

( 7.6)
( 16-4)

(.3)
(1.3)

(.8)
(.8)

( 2,1)
(1.2)

(-7)

•C.1)
(5.4)
(8.1)
(9.6)
(3.0)
(2.6)
(1.5)
(1.8)
(5.6)
(1.1)
(6.0)
(2.1)
(1.9)

( .0)

(•7)
( 1.1)

(2-1)
(5.4)
(2.2)
(4.3)
(2.2)
(2.1)

QS-NIM
Coeff.

-2.8515
1.6670

.0608

.1123
-.0584
.0524

-.2637
.2346

-.0209
-.0449
-.5116
1.4630
-.1982
.2661
.2591
.1064
.1881
.3504

-.1091
-'.7777
-.3377
-.3757
.1592
.1340
.1900
.0613
.2988
.2476
.6735
.4226
.3870

(t-stat)

(8.0)
( 21.6)

(.6)
(1.7)

( 1-1)
(.8)

(3.7)
(2.6)

(.3)
( - 7 )

(6.3)
(8.6)

( 10.2)
(3.0)
(2.3)
(1.0)
(1.8)
(6.2)
(1.4)
(6.8)
(1.9)
(2.0)
( 1.1)

(•4)
(1.6)

(.8)
(5.7)
(2.5)
(4.2)
(2-0)
(1.8)

QB-NIM
Coeff.

-2.7364
1.5588

.0086

.0990
-.0087
.0517

-.2514
.2525

-.0697
-.0331
-.5392
1.4619
-.2006.
.2962
.2950
.1927
.2326
.3483

-.1041,
-.8200
-.5290
-.3979
.1602

-.2362
.5209
.0.142
.3095
.2311
.8099
.7049
.4634

(t-stat)

(7.7)
( 18-4)
• ( -1).
(1.5)
(.2)
(.8)

(3.4)
( 2.8)
(1.0)
( .5)

(6.5)
(8 .6)

( 10.2)
(3.5)

- ( 2.6)
( 1.7)
( 2.2)

( 6:0)
( 1.31
( u.7l
( 2.',)

( 1.!))
( .»)

( l . o )
(3 .8)

(-2)
(5 .8)
(2.3)
(4.4)
(2.6)
(2.0)

a Reference category: agriculture - Dummies are constructed such that coefficients
sum up to zero.
b sec2: mining, gas, energy
c sec3: construction
d sec4: metal and electrical manufacturing'
e sec5: other manufacturing
* sec6: commerce
9 sec7: traffic, post, railways

sec89: banking, insurance, other services
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Table 7: Estimation Results for Men <continued>

Specification
Variable
Wage equation:
Intercept
Age/10
Age2/100
Facharbeiter
Meister
Fachschule
University
DUMW4

DUMW6 .
DUMW7

DUMW8

HH-Long-Run
HH-Short-Run
QM-Effect-Short-Run
QM-Effect-Long-Run
pw,wi
PW,W4

PW,W6

PW,W7

pw,ws
o~wyv\
0~W,W4 "*

0~W,W6 ,

O~W,W7

o~w,w&

QS-PIM
Coeff.

3.0626
.1480

-.02i2
.0527
.1150
.1646
.3919

-.0377
-.0228
-.0847
-.0917
-.0675
-.0081
-.1108
-.0695
.0394
.1208
.2370
.2627
,2752
.3383
.3398
.2964
.2597
.2611

(t-stat)
QB-PIM

Coeff.

( 60.2)
(5.9)
( 7.2)
(4.0)
(7.4)

( 10.8)
( 26.6)
(2.2)
(1.0)
(3.5)
(3.6)
( 2.4)

(•1)
(1.9)
(4.3)
(-4.4)
(8.0)

( 1.1.1)
(11.3)
( 11.1)
(173.6)
(109.8)
( 71.0)
( 64.5)
( 64.5)

3.0591
.1487

-.0212
.0470
.1014
.1541
.4260

-.0380
-.0321
-.1102
-.1193
-.0202
.1007
.1028

-.0628
.0309
.1190
.2322
.2676
.2874

' .3402
.3408
.2962
.2579
.2666

(t-stat)
QS-NIM

Coeff.

( 56.1)
(5.5)
(6.7)
(3.5)
(6.3)
(9.8)

( 28.0)
(2.0)
(1.3)
(3.8)
(3.9)

(-1)
(.5)
(.8)

(1.5)
(3.3)
(7.1)
(9.7)

( 10.0)
(9.8)

(169.1)
(109.4)
( 67.0)
( 60.3)
( 62.3)

2.9579
.1951

-.0261
.0497
.1085
.2112
.3946

-.0233
.0236

-.0305
-.0140
.0278
.0158

-.0340
.0374
.0398
.1031
,2090
.2373
.2319
.3425
.3485
.3172
.2944
.2891

(t-stat)
QB-NIM

Coeff.

( 61-7)
(8.3)
(9.5)
(3.5)
(6.9)

(13.5)
( 26.1)

( 1-5)
(1.3)
(1.6)
(-7)

(1.4)
(•4)

(2.2)
(4.4)
(4.9)
(7.3)

( 11-4)
( 12-0)
( 10.8)
(185.6)
(126.9)
( 86.3)
(93.8)
( 70.6)

3.0396
.1512

-.0210
.0548
.1335
.2084
.3999

-.0236
.0368

-.0086'
-.0151
-.0208
.0534

-.0120
.0671
.0418
.1041
.1899
.2099
.2242
.3359
.3556
.3106
.2872.
.2778

(t-stat)

( 63.7)
(6.4)
(7.5)
(4.1)
(8.8)

( 13.9)
( 27.8)
(1.5)
(2.0)

(•4)
(•7)

(1.2)
(1.3)

(.8)
(8.0)
(5.2)
(7.1)

( 10.6)
( 10.1)
( 11-3)
(191.8)
(134.6)
( 88.3)
( 76.8).
( 68.8)
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Table 8:.Specification Test Results for Men

Specification QS-PIM QB-PIM QS-NIM QB-NIM
Number of individuals 3032 2809 3704 3690
Test of RE specification
Degrees of freedom

22177.9
61

8715.1
56

40580.3
61

17924.5
61

Test of Linear Time Trend in Qualification Equation

Degrees of freedom
18.3

3
11.4

3
25.9

3
Test of Linear Time Trend in Employment Equation

Degrees of freedom
22.3

3
16.0

3
22.2

3
20.5

3
Test of Linear Time Trend in Wage Equation

2.057 1.76
3 3Degrees of freedom

5.5
3

7.6
3

Test of sector specific effect of Ei t

X2(7) I 15 .1
in Employment Equation

I 9.3 | 25.2 I 22.4
Test of wave specific effect of pA,t in

2(4) I 2878.0
Attrition Equation
I 3121.2 I 6810.5 3381.9

Test of wave specific effect
X2(4) _ _

of pQtt in Qualification Equation
I 1.2 I 0.09 I 3.5 I 3.3

Test of wave specific effect
X2(4)

of pE,t in Employment Equation
I 13.8 I 11.1 I 6.4 I 11.5

Test of wave specific effect
X2(4)

of pw,t in
I 191.6

Wage Equation
159.7 I 209.9 170.0

Test of wave specific effect
X2(4)

of a\v,t' in
821.0

Wage Equation
760.2 394.8 552.0

LOG-Likelihood -11051.1 -11703.9 -17937.7 -17753.7
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Table 9: Estimation Results for Women

Specification
Variable

QS-PIM
Coeff.

Initial condition:
Intercept
Age/10
Age2/100
Married
PEfi

1.5225
.4610

-.0767
-.4282
.0144

Attrition Equation
Intercept
Age/10
Age2/100
Linear Trend

PA,WI

PA,W4

PA,W6
PA,W7

PA,W8
Qualification
Intercept
Ei,t-i
Age/10
Age2/100
Facharbeiter
Meister
Fachschule
University
DUMW4
DUMW6

DUMW7

DUMws
PQ,wi
PQ,W4
PQ,we
PQ,W7 ,
PQ,W8

-4.1140
3.1427
-.4009
-.6616
.2865

1.1315
2.0226
2.5120
2.8078

equatior
-2.1225

-.8439
.3329

-.0793
.3951
.7390
.3929
.5176
.7705

1.0857
.2176
.6233

-.0412
.3380
.1638
.4709

-.1226

(t-stat)

(
(
(
(
(
(
(
(
(

(

(2.7)
(1.6)
(2.2)
( 3.9)

(.3)

21.0)
30.8)
31.1)
26.3)
39.7)
44.3)
56.2)
47.0)
46.1)

(4.8)
10.9)
(1.4)
(2.6)
(.3.1)
(3.6)
(2.9)
(3.2)
(6.3)
(7.6)
(1.1)
(2.7)

(•4)
(3.9)
(1.5)
(3.1)

(.6)

QB-PIM
Coeff.

1.3764
.5546

-.0867
-.5363
-.0475

-3.8883
3.1391
-.3993
-.8845
.3228

1.1874
2.0965
2.7389
3.3526

-8.3856
- -.7010

1.6227
-.2179
3.2471
3.2144
3.2144
3.5552
-.9886
.4574

-.0764
-75.2224

.3344

.9769

.1028

.2781
25.1684

(t-stat)

(
(
(
(
(
(
(
(
(

)

(2.3)
(1.8)
(2.4)
(4.4)
(•9)

17.0)
26.7)
27.1)
22.6)
44.1)
47.3)
56.3)
51.0)
52.1)

(-0)
(1.9)
(1.1)
(1.2)

(.0)
(.0)
(.0)
(-0)
(•7)
(.9)

(-1)
(.0)

(1.3)
(1.4)

(.3)
(.6)
(.0)

(

1

-
-

-4
3
-
-

1
2
2
1

-3

-

1

QS-NIM
Doeff.

.0799

.7458

.1104

.5188

.0267

.6624

.3644

.4284

.4988

.3015

.30.80

.2413

.1612

.9732

.2377

.2556

.6516

.1037

.2921

.4966

.6994

.0760

.2197

.1776

.0135

.0634

.1214

.0777

.2317

.2394

.1053

(t-stat)

(
(
(
(
(
(
(
(
(

(2.0)
(2.7)
(3.3)
(4.6)

(.5)

22.8)
31.5)
31.9)
41.1)
45.3)
43.0)
46.3)
40.6)
48.3)

( 8.6)
( 2.3)
( 3.3)
(4.2)
( 2.5)
( 2.8)
( 5.9)
(8.9)
( 3.0)
(1.9)

(•1)
(•4)

( 2.4)
(1.2)
( 2-6)
( 2.2)
(•7)

QB-NIM
Coeff.

1.2258
.6713

-.1021
-.5080
.0140.

-4.5097
3.3641
-.4280
-.6198
.2969

1.2477
2.0415
2.4656
2.6690

-4.3189
.6681
.7767

-.1080
.6098
.7510
.8864
.9815
.2036
.0931

-.0983
.1095
.0583
.1883
.2266,
.3639

-.1524

(t-stat)

(
(
(
(
(
(
(
(
(

(2.2)
(2.4)
(3-0)
(4.5)

(•3)

23.5)
33.7)
33.9)
32.6)
48.0)
51.4)
61.3)
53.5)
52.9)

(9.8)
(4.1)
(3.8)
(4.2)
(3.9)
(4.0)
(5.6)
(6.0)
( 2.5)

(.8)
(•7)
(.6)

(1.1)
(2.7)
(2.2)
(3.0)

(.8)

42



Table 9: Estimation Results for Women <continued>

Specification
Variable
Employment equation:
Intercept
Ei,t-i
Ei,t-x x Sec2

 a<6

£?i)t_i x Sec3
 a'c

Ei,t-i x Sec4
 a'd .

EZtt-i x Sec5
 a>e

Ei,t-i x Sec6
 aJ

Eitt-i x Sec7
 a'9

Ei,t-i x Sec&,9
 a'h

Eitt-\ x Public
Eitt-i x Short
Age/10,
Age2/100
Facharbeiter
Meister
Fachschule .
University
Married

DUMWA
DUMW6
DUMW7

DUMws
HH-Long-Run
HH-Short-Run
QM-Effect-Short-Run
QM-Effect-Long-Run
PE,W\

PE,W4

PE,W6
PE,W7

PE,W8

QS-PIM
Coeff.

-1.8096
1.6179
• .2113
.0446

-.0230
-.2124
-.1691
.2554
.0645
.1275

-.6207
.9169

-.1330
.1692-
-.5128
.3957
.5542

-.0286
-.2820
-.5254
-.1953
-.2647
-.3654
-.7629
-.2813
-.0354
.3575
.1070
.3095
.0532
.2132

(t-stat)

(5.2)
( 26.6)

( 1-6)
(•4)
( -3)

(3.7)
(3.1)
( 2.1)
( 1-1)
(2.2)
(8.5)
( 5.2).
( 6.2)
(2.7)
(4.1)
(5.3)
(5.1)

(.6)
( 3.8)
(5.1)
(1.4)
(1.7)
(.4.0)
(5.4)
(2.9)

(.5)
(7.0)
(1.4)
(2.7)

(•4)
(1.4)

QB-PIM
Coeff.

-2.1088
1.8213
.1140
.1549

-.1046
-.2048
-.1502
.3279
.0849
.0891

-:5848
1.0307
-.1472
.1569
.3846
.3868

' .4989
-.1502
-.2160
-.5323
-.2331
-.3983
-.2113
-.3246
-.9125
.0198
.3563
.1404
.3218
.1238
.3029

(t-stat)

(5.1)
( 24.9)

(.8)
(1.1)
(1.2)
( 3-.1)
(2.4)
(2.4)
(1.3)

. ( 1-4)
(7.0)
( 5.0)
(5.9)
( 2.3)
( 2.7)
(4.7)
(3.7)
(2.4)
(2.3)
(3.7)
(1-0)
( 1-6)
(.6)
(.5)

(2.7)

(•1)
(6.0)

(.1-4)
' ( 2.0)

(.6)
(1.4)

QS-NIM
Coeff.

-2.3335
1.7951

.1239

.1656
-.0823
-.2036
-.1330
.2519
.1212
.0800

-.6704
1,1378
-.1583
.1819
.4781
.3951
.4626

-.0772
-.2303
-.5150
-.2265
-.3607
.1475
.0401
.4876

-.0317
.3301
.1309
.2755
.0843
.3259

(t-stat)

(6.5)
( 28.3)

(L0)

• ( 1-5)

( 1.1)
(3.6)
(2.4)
(2.2)
(2.1)
(1.4)
(9.4)
(6.2)
(7.2)
(2.8)
(3.8)
(•5.2)

• ( 4 - 6 )

- ( 1-5)
(3.3)
( 5-9)
(1.9)
(3.0)
(.9)
(•2)

( 3.7)
(.5)

(6.0)
(1.7)
(2.4)

(.6)
(2.4)

QB-NIM
Coeff.

-2.1894
1.8052

.1387

.1151
-.1692
-.1720
-.1089
.2287.
.1699
.1126

-.7105
1.0207
-.1444
.1701
.3068
.3784
.3794

-.0534
-.1497
-.4065
-.1572
-.3479
.2912

-.0021
.5535

-.0052
.3109
.0961
.2825
.0660
.3266

(t-stat)

(6.0)
( 28.4)

(1.2)
(1.1)

• ( 2 . 4 )
(3.1)
(2.0)
(2.1)
(2.9)
(2.0)
(9.9)
(5.6)
(6.5)
( 2.6)
(2.6)
(4.9)
(3.6)
(1.0)
(•2.0)

( 4.2)
.( 1-1)
(2.3)
(2.1)

(.0)
( 4.3)

(-1)
(6.1)
(1.2)
(2.3)
(•4)

(1.9)
a Reference category: agriculture - Dummies are constructed such that coefficients
sum up to zero.

sec2: mining, gas, energy
c sec3: construction

sec4: metal and electrical manufacturing
e sec5: other manufacturing
* sec6: commerce
9 sec7: traffic, post, railways
h sec89: banking, insurance, other services
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Table 9: Estimation Results for-Women <continued>

Specification
Variable
Wage equation:
Intercept
Age/10
Age2/100
Facharbeiter
Meister
Fachschule
University
DUMW4

DUMW6

DUMW7

DUMW8

HH-Long-Run
HH-Short-Run
QM-Effect-Short-Run
QM-Effect-Long-Run
Pw,wi
PW,W4

PW,W6

PW,W7

PW,W8

O~W,W1

0~W,W4

0~W,W6

0~W,W7

°W,W8

QS-PIM
Coeff.

2.9285
.1144

-.0156
.0088
.0760
.2453
.4818

-.0279
.1111
.0083
.0083

-.0402
.0478

-.1123
-.0002
.0235
.0776
.1347
.2045
.2111
.3389
.3422
.3099
.3091
.2786

(t-stat)
QB-PIM

Coeff.

( 41.9)
(3.2)
(3.6)

(•7)
(3.4)

( 17.0)
( 29.1)

. ( 1.4)
( 4.6)

(.2)
(.3)

(1.9)
(1.0)
(2.7)

(.0)
(2.1)
(3.7)
(5.5)
(5.6)
(7.5)

(137.0)
( 97.8)
( 64.2)
( 59.8)
( 34.9)

3.0282
.0581

-.0087
.0057
.0646
.2485
.5333

-.0487
.0568

-.0528
-.0639
-.1056
.0755

-.3097
-.0094
.0249
.1033
.1747
.2395
.2560
.3374
.3229
.3017
.2974
.2649

(t-stat)

( 39.7)
(1.5)
(1.8)

(•4)
(2.7)

( 17.2)
( 30.4)

(2.2)
(1.8)
(1.2)
(1!4)
(1.0)

(.5)
(1.7)

(.2)
(2.0)
(4.6)
(5.8)
( 5.6)
(6.0)

(125.8)
( 82.5)
( 52.8)
( 57.2)
( 32.7)

QS-NIM
Coeff.

2.8753
.1417

-.0189
.0129
.0310

. .2286
.4910

-.0265
.0868
.0578
.0778
.0484
.0430
.0055
.0916
.0340
.1084
.1814
.2196
.2011
.3257
.3298
.2878
.2968
.2687

(t-stat)

( 47.2)
(4.6)
(5.0)
(1.1)
(1.6)

( 18.2)
( 36.2)

(1-7)
(5.0)
(2.7)
(4.0)
( 2.4)
( 1.3)
(.3)

( 10.3)
(3.6)
(6.8)

( 10-2)
(8.5)

( 10.0)
(143.6)
(118.5)
( 67.7)
( 89.3)
( 50.0)

QB-NIM
Coeff.

2.9209
.1101

-.0148
.0168
.0645
.2495
.5003

-.0226
.0919
.0285
.0622
.0485
.0016

-.0042
.0970
.0283
.1117
:1757
.2228
.1953
.3263
.3284
.2977'
.2970
.2645

(t-stat)

( 48.8)
(3.6)
( 4.0)

'( 1-4)
(3.3)

( 19.9)
( 36.8)

( 1.4)
(4 .7)
(1 .2)
(2 .6)
(2 .7)

( .0)
( .2)

( 12.0)
(3 .0)
(6 .7 )
( 9.0)
(7 .9)
(8 .2)

(156.7)
(101.6)
( 67.5)
( 72.1)
( 44.9)
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Table 10: Specification Test Results for Women

Specification QS-PIM QB-PIM QS-NIM QB-NIM
Number of individuals 3040 2557 3448 3373
Test of RE specification
Degrees of freedom

6967.8
61

18627.2
60

22322.8
61

18743.3
61

Test of Linear Time Trend in Qualification Equation

Degrees of freedom
56.5

3
1.5
3

11.6
3

7.7
3

Test of Linear Time Trend in Employment Equation
X2 16.6 4.9 -16.6
Degrees of freedom 3 3 3

6.6
3

Test of Linear Time Trend in Wage Equation

Degrees of freedom'
20.1

3
10.1

3
19.1

3
17.4

3
Test of sector specific effect of E^t
X2(7) ' I 28.8

in Employment Equation
I 24.1 I 35.4 I 34.2

Test of wave specific effect
X2(4)

of pA,t in Attrition Equation
I 2504.1 I 2389.1 I 2113.8 3277.6

Test of wave specific effect
X2(4)

of pQtt in Qualification Equation
I 12.0 I 1.1 I 4.8 I 8.9

Test of wave specific effect
X2(4)

of pE,t in Employment Equation
I 11.0 I 4.1 I 6.9 I 7.0

Test of wave specific effect
X2(4)

of pw,t in
I 77.5

Wage Equation
59.1 I 134.6 109.8

Test of wave specific effect
X2(4)

of o"yv,t in
119.1

Wage Equation
147.1 227.1 185.9

LOG-Likelihood -15484.2 -11340.7 -18173.5 -17253.3
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Simulated Employment Probabilities for Men,
Qualification Measures, in an external institution,
financially supported by the Labor Office with IM

Simulated Real Hourly Wages (DM) for Men,
Qualification Measures in an external institution,
financially supported by the Labor Office with 1M
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Simulated Employment Probabilities for Men,
Qualification Measures in an external institution,

NOT financially supported by the Labor Office with IM

Simulated Real Hourly Wages (DM) for Men,
Qualification Measures in an external institution,

NOT financially supported by the Labor Office with IM
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but actually not participating: QHH=1. QSHH = 0, Q=0, QL=O
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Simulated Employment Probabilities for Women,
Qualification Measures in an.external institution,
financially supported by the Labor Office with IM

Simulated Real Hourly Wages (DM) for Women,
Qualification Measures in an external institution,
financially supported by the Labor Office with IM

0.9

0.8

0.7

o.s

0.5

0.4

s^\
!V\

"QS-PI'M": ';

1

• : ; ; . ; . : :

:

11/89 11/90 .11/91 11/92 11/93 11/94 H/90 11/91 11/92 11/93 11/94

Income
IM: Maintenance

BASELINE CASE: no participation in qualification:
QHH = 0, QSHH = 0, Q = 0. QL=O

Participation in Qualification started in 11/91 and ended before 11/92:
QHH=1 until 11/91, QSHH=1 in 11/91, Q=l in 11/92, QL= 1 since 11/92
'Selected' for participation in Qualification between 11/91 and 11/92.
but actually not participating: QHH = 1, QSHH = 0, Q=0, QL=O -

Simulated Employment Probabilities for Women,
Qualification Measures in the firm,

financially supported by the Labor Office with IM

Simulated Real Hourly Wages (DM) for Women,
Qualification Measures in the firm,

financially supported by the Labor Office with IM

0.9

0.8

0.7

0.6 -

0.5 "

0.4

"»» .̂ :

: ''.̂  > .

:

• l i . .

, , ;

Q B - P I M j j ''••;.••••""" i
5.0

11/89 11/90 11/91 ' 11/92 11/93 11/94 ' 11/90 11/91 11/92 11/93

Person is 40 years old. skilled (vocational training), married, if working: average effect of all sectors
11/94

5? 3CD

o2
<
5'oq
I - H

P
nO
3
CD

P.
E3
CD"
P
P
P
nCD

-—.

I - H

o
p'

era
p-
CDQ

u
a!

ific

P
c-t-

o'pM
easi

era
0
i - i
CD

CO

B'
,_f.

CD
a.

3
Ô
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Simulated Employment Probabilities for Women,
Qualification Measures in an external institution,

NOT financially supported by the Labor Office with IM

Simulated Real Hourly Wages (DM)'for Women,
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