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1 Introduction

The use of administrative data sets in economics and especially labour economics
has become more and more important for policy evaluation and empirical research.
Apart from their large sample size, such data sets have the advantage of cover-
ing long time periods and offering precise longitudinal information on key variables
such as earnings and labour market states. A further strength of most administra-
tive data sets is that they mitigate problems of panel attrition that typically arise
with survey data. In this study, we focus on the BASiD (2007) data set, which com-
bines information from the German Pension Register and the Federal Employment
Agency. The data provide longitudinal information on individuals’ pension-relevant
biographies up to the year 2007. Compared to other administrative data such as the
Integrated Employment Biographies (IEB) from the German Federal Employment
Agency, BASiD encompasses entire individual employment biographies (in general
starting with the age of 14).

An important feature of the BASiD data is that it is particularly attractive for
studying the Eastern German labour market. While recent studies based on admin-
istrative data have been restricted to the period after unification (see e.g. Kohn
and Antonczyk, 2013), much of the literature dealing with the labour market in
the German Democratic Republic (GDR) has relied on the German Socioeconomic
Panel (GSOEP) (see e.g. Bird et al., 1994). These survey data provide retrospective
GDR information for the years 1988 and 1989. A great advantage of BASiD over the
GSOEP is that it contains full employment biographies of former GDR citizens prior
to German unification. However, a shortcoming of BASiD is that it fails to provide
information on individual covariates before 1992 (exceptions are gender and age), in-
cluding the entire time period prior to unification. Given that especially information
on educational attainment is of major relevance to many labour market applications,

this study proposes different procedures for imputing the pre-unification education
variable in the BASiD data.

While the precision of key variables such as earnings is generally considered to
be high, educational information from administrative records is often subject to
measurement error. In proposing an imputation procedure for the BASiD data, our
paper is therefore related to the literature dealing with measurement error and miss-
ing values (Little and Rubin, 2014, Schafer, 2010, Manzari, 2004). While much of
the literature on German administrative data has proposed procedures to eliminate
inconsistencies and to impute missing values of earnings (Biittner and Réssler, 2008)
or education (Fitzenberger et al., 2006, Wichert and Wilke, 2012), our approach has



to deal with a complete lack of educational information prior to unification. Instead
of eliminating inconsistencies of an existing variable, we therefore have to provide a
rule that indirectly infers educational information from other variables in the data
set. We do so by exploiting information on education related periods that are cred-
itable for the pension insurance. Combining these periods with information on the
educational system in the former GDR, we propose three different imputation proce-
dures. The first one, IMP1, attempts to match the six education categories provided
by the IEB imposing detailed age constraints from the institutional information on
the GDR educational system. The second one, IMP2, gives up the age constraints
and aims to match somewhat broader education categories, into which the six cat-
egories in the IEB have been typically summarised in many empirical applications.
Finally, the third one, IMP3, defines the education level based on potential years of

education.

We validate our procedures by using external GDR census data documented by
Steiner (1986) and Maaz (2002). These data allow us to compare the fraction of
individuals in specific education-age group cells resulting from our imputations with
the corresponding fractions from the census data for comparable cohorts in 1984.
The general picture that emerges is that IMP2 and IMPS3 tend to overpredict the
share of medium-skilled workers and underpredict the share of high-skilled for all
age groups, whereas they underpredict (overpredict) the share of low-skilled for the
younger (older) age groups. The underprediction (overprediction) of the share of
low-skilled for younger (older) age groups is also true for IMP1. Compared with
IMP2 and IMP3, IMP1 gives rise to smaller deviations for the share of medium-
skilled, whereas it overpredicts the share of high-skilled especially for the younger
age groups. Overall, in terms of the trade-off between goodness of fit and data
coverage, the more narrowly defined procedure IMP1 performs best. However, once
one re-classifies those with a GDR Fachschule degree as medium skilled workers,
IMPZ2 is to be preferred over IMP1 and IMPS3. After discussing potential sources of
misclassification, we proceed by comparing our education variable prior to unifica-
tion with educational information from the IEB right after unification. To do so, we
first improve the IEB education information according to the algorithm proposed
by Fitzenberger et al. (2006). For comparison purposes, we then follow Wichert and
Wilke (2012) by performing a regression analysis in order to identify the importance
of observables for a deviation of our imputed educational information from that in
the IEB. Although regressions show that misclassification with respect to IEB in-
formation is clearly related to observables, we do not find any systematic pattern

across skill groups.



The remainder of the paper is structured as follows. Section 2 describes the
BASiD data. Section 3 describes the educational system of the GDR and discusses
the three imputation rules. Section 4 validates the imputation results using external
census data. Section 5 compares the results from our imputations with educational

information from the IEB right after unification. The final Section 6 concludes.

2 BAS:D Data

The BASiD data combine information from the German Pension Register with
various data sources from the German Federal Employment Agency. In this contri-
bution we use the scientific use file (BASiD-SUF) provided by the German Pension
Insurance, which is a stratified random 0.25% sample.! This sample comprises all
birth cohorts from 1940 to 19772, who have at least one entry in their social security
records, leading to an overall sample of about 60,000 individuals. The sample has
been drawn in a disproportionate manner and can be made representative using a
weighting factor that is part of the data set (for a detailed description see Bonke,
2009, Himmelreicher and Stegemann, 2008). To identify former GDR citizens, we
first select all individuals who prior to monetary union (i.e., the 30th of June 1990)
had exhibited pension-relevant activities in the GDR, i.e. those individuals who had
gained East German credit points prior to unification. This gives rise to a sample
of 11,331 individuals with a total of 2,790,600 monthly spells.

The data provide longitudinal information on individuals’ entire pension-relevant
biographies up to the year 2007. Individual work histories cover the period from the
year individuals were aged 14 until the age of 67. In Germany, statutory pension
insurance is mandatory for all employees in the private and public sector, thus only
excluding civil servants and self-employed individuals. In addition, contributions
to the pension insurance are paid by the unemployment or health insurance during

periods of unemployment and prolonged illness.

LA larger 1%-sample of the pension part of the data is available via on-site access at the
Research Data Centre of the German Pension Insurance. An alternative version of the full BASiD
1%-sample (including also the data from the Federal Employment Agency) is also available at
the Research Data Centre of the Institute for Employment Research (IAB). While the Pension
Insurance version provides monthly spell information, the IAB version provides daily information
for all pension relevant episodes (see Hochfellner et al., 2012).

2The cohort structure of our data implies that the earliest period in which we observe insured
individuals is the year 1954, when those born in 1940 were 14 years old. During the subsequent
years younger cohorts successively enter the data set, which gives rise to an increasingly mixed age
structure. To ensure representativeness of the sample for the working-age population’s age struc-
ture, we have constructed weights based upon administrative population data from the German
Federal Statistical Office.



As stressed at the outset, the BASiD data provide an ideal basis for analysing
labour market related questions of former GDR citizens for several reasons: First,
it is the only German administrative data source that encompasses full employment
biographies. In particular, the Pension Register contains information on all periods
for which contributions were paid (employment, apprenticeship training, long-term
illness, unemployment) as well as periods without contributions, but which were
still creditable for the pension insurance. The latter refers to activities for which an
individual receives pension credits, such as periods of school or university attendance

after the age of 16 and periods of child rearing and caring.

Second, the BASiD data is the only individual level data set that contains em-
ployment biographies of former GDR citizens before German unification. After
unification, former GDR citizens became entitled to transfer their pension-relevant
activities to the FRG pension insurance system. For this purpose, the FRG Pen-
sion Insurance recorded all periods prior to unification which were creditable for the
pension insurance (see above) as well as earnings up to the GDR social security cap.
The pension data therefore allow researchers to track former GDR workers’ entire
pre- and post-unification employment histories up to the year 2007. Apart from the
individual information on pension-relevant activities, the Pension Register provides

information on age and gender.

Starting from 1975 in Western and from 1992 in Eastern Germany, employment
spells subject to social security contributions from the Pension Register can be
merged with data from the German Federal Employment Agency, the Integrated
Employment Biographies (IEB) and the FEstablishment History Panel. The Fs-
tablishment History Panel contains information on the establishment’s workforce
composition, establishment size as well as sector affiliation (see Table A.1 in the
Appendix). Finally, the IEB provide further time-varying individual information
on blue- or white-collar status, occupational status, educational status (see Table
A.2 in the Appendix) and an establishment identifier. A shortcoming of the BASiD
data is therefore that apart from age and gender most covariates are available after

unification only, starting with the year 1992.

3 Education System and Imputation Procedures

3.1 The Education System in the GDR

Before we turn to our imputation procedures, we provide some institutional back-

ground information on the educational system in the former GDR. Due to their



common roots the educational systems in the former GDR and Western Germany
(FRG) exhibit some similarities. However, in the course of the GDR’s history, the
systems considerably diverged with a strong effect on educational outcomes. While
in Western Germany a first selection generally took (and still takes) place during
primary school after four years of schooling, GDR pupils used to spend their first
eight years together. Thus, completion of 8th grade in Eastern Germany may be
considered the first official school degree as compared with 9th grade in Western Ger-
many. The completion of 10th grade (referred to as ”Polytechnische Oberschule”
(POS)) was the second highest school-leaving degree in the former GDR. As will
be discussed below, in the 1950s and 1960s only a minority obtained a POS degree,
whereas in later years the majority of pupils was expected to attend school for ten
years (Fuchs-Schiindeln and Masella, 2016). After completion of POS, attending
high school two more years (referred to as ”Erweiterte Oberschule” (EOS)) gave
rise to a degree equivalent to the Western German ” Abitur”. However, as a result
of an increasing influence of the “state-governed labour force allocation”, access to
high school became highly limited since the late 1960s and was not only determined
by pupils’ performance but also by their own as well as their parents’ political ori-
entation (Hegelheimer, 1973; Huinink and Solga, 1994).

Regarding the quantitative relevance, the POS degree was of minor importance
in early GDR years. In the 1960s, the fraction of pupils leaving school with 8th grade
or less was about 50%. This share decreased gradually, until eventually completion
of POS became the most common qualification. At the end of the socialist regime
about 80% finished 10th grade (Maaz, 2002). Restrictive access to high school re-
sulted in a stable low fraction of pupils completing high school of slightly above
10% (Solga, 2002). This development diverged considerably from that in West-
ern Germany, where in 1989 a much higher share had attained lower educational
qualification (30%) and a high school degree (25%) (Maaz, 2002).

As to vocational training, the length of an apprenticeship period was strongly
determined by prior educational attainment from schooling. In general, vocational
training after completing 8th grade took about 3 to 3.5 years, whereas an appren-
ticeship period following POS lasted only two years (Hegelheimer, 1973). Moreover,
there was also the possibility to combine a three year apprenticeship training with
the completion of a high school degree, which enabled individuals to enter a univer-
sity afterwards. Given the low share of pupils with a highest degree of 8th grade or
less, in 1987 about 78% of apprenticeship periods exhibited a duration of two years,
11% of 2.5 years and 11% of three years (Fuchs—Schiindeln and Masella, 2016).



As a further possibility of post-secondary education, individuals could enter a so
called Fachschule. Admission to a Fachschule was either possible after completion
of POS or, alternatively, after completion of an apprenticeship training. The second
type gave rise to a kind of technical university degree (equivalent to that in Western
Germany), whereas the first type was closer to a vocational degree (Biermann, 2013).
The average length of Fachschule period took about three years, whereas the length

of university periods was about four years, on average (Krueger and Pischke, 1995).

3.2 Imputation Procedures

In what follows, we derive imputation rules that infer educational information from
education related periods that are creditable for the pension insurance. As spelled
out earlier, the Pension Register records periods for which contributions were paid
(employment, long-term illness, unemployment) as well periods without contribu-
tions, but which are still creditable for the pension insurance, e.g. in terms of waiting
times. While vocational training periods generally include periods with paid con-
tributions, school and university episodes belong to the second type. By law, these
latter periods are creditable for the pension insurance for individuals in full time

education after the age of 16 for up to 8 years.

Combining the length of these periods with information on the educational sys-
tem in the former GDR, we propose three different imputation procedures. The
first one, IMP1, attempts to match the six education categories provided by the
IEB imposing detailed age constraints from the institutional information on the
GDR educational system. The six categories include (ND) no degree, (HS) a high
school degree, (VT) a completed vocational training, (VTHS) a completed voca-
tional training plus high school degree, (TUD) a technical university degree and fi-
nally, (UD) a university degree. The second one, IMP2, gives up the age constraints
and aims to match the broader education categories, into which the six categories
in the IEB are typically being summarised in many empirical applications: Accord-
ing to these, (1) low-skilled workers are those without any postsecondary degree,
(2) medium-skilled workers have a completed apprenticeship training and (3) high-
skilled workers obtained a degree from university or a technical university. Our last
procedure, IMPS3, simply defines these three categories based on potential years of

education.

In general, the three different procedures involve a trade-off between precision
and data coverage. IMP1 bears the potential of losing information on individuals

who exhibit school or vocational training spells, but not at the required age. By



giving up or loosening the age constraints, IMP2 and IMP3 may overcome this loss
of observations at the expense of less precision. Table 1 summarises the constraints
that IMP1 imposes (for a graphical summary of the procedures see also Figure
A.1. in the Appendix). For this procedure, we need to know at what ages the
different degrees were typically completed in the socialist system. As documented
by Krueger and Pischke (1995), 8th grade and 10th grade were passed at age 14 and
16, respectively. High school was generally completed at age 18.

According to IMP1, individuals are assigned ”No degree” if they (1) exhibit a first
employment spell and are younger than 17 years and/or (2) if they never experienced
a school or apprenticeship spell throughout their observed history. Note that in
case (1) the skill status may change once individuals have experienced a school or
apprenticeship spell according to the rules spelled out below. Individuals having
experienced a school episode between 1 and 1.5 years at the age of 17 or 18 are
assigned a high school degree (category (HS) from the IEB). To match categories
(VT) and (VTHS) from the IEB, we distinguish between those with a completed
vocational training after 8th or 10th grade and those combining high school with
apprenticeship training. Individuals are assigned to category (VT) (8th grade or
10th grade with apprenticeship) if they have experienced a vocational training spell
at the age of 18 or younger with the length of the training lasting between 1.5
and 3.5 years.® As already mentioned, a further possibility was to combine a three
year apprenticeship training with the completion of a high school degree. Thus,
individuals having experienced an apprenticeship spell lasting between 2.5 to 3.5
years at the age of 19 or 20 are assigned an apprenticeship plus high school degree
(VTHS).

In the [EB data, the high-skilled comprise those with a technical university
degree and a university degree. In what follows, we will simply match the IEB
technical university degree with a GDR technical school (Fachschule) degree.* Our
assignment rule relies on the fact that completion of a Fachschule took three years,
whereas the completion of a university degree took four years on average. To capture
the completion of a Fachschule degree after POS, individuals having experienced a
schooling episode of at least 2 up to 3.5 years at the age of 19 to 20 are assigned
(TUD). The same assignment is made for individuals having experienced a schooling

episode of at least 1.5 up to 3.5 years at the age of 20 or older.> As we observe a

3Note that we also assign individuals younger than 17 to category (VT) if they have expe-
rienced apprenticeship spells of less than three years to account for the possibility of potential
underreporting of vocational training spells in the data set.

4We will discuss the limitations of such an approach below.

5Note that for this group we also count schooling spells of less than two years. The reason is



Table 1: Imputation Procedure (1)

Category Characteristics Criteria # Individuals
No Degree Age <17 1,336
First socio-economic spell employed
or
School/Apprenticeship spell none
High School (Abitur) Age 17-18 274
&
School spell 1.0 - 1.5 years
Vocational Training Age <18 3,763
&
Apprenticeship spell 1.5-3.5 years
Vocational Training Age 19-20 644
and High School &
Apprenticeship spell 2.5 - 3.5 years
Technical University Age 19-20 1,421
Degree &
School spell 2 - 3.5 years
Age > 20
&
School spell 1.5 - 3.5 years
Age > 20
&
Apprenticeship spell > 2.5 years
University Degree Age > 22 940
&
School spell > 3.5 years

Source: BASiD 2007.

Notes: The total number of individuals under consideration (before 1992) is 11,331. The coverage rate (covered
individuals = 7,543/total individuals = 11,331) of Imputation Procedure (1) is 67%. Note that the number of
covered individuals is less than the sum over all categories because of transitions to a higher educational level.
We allow for interruptions of the school and apprenticeship spells and for continuing the spell’s duration after the
interruption. There are 2,191 (19%) individuals in the sample with interruptions in school or apprenticeship spells
with a average length of 11 months. About 50% of all interruptions occur within the first 3 months. In 50% of all
cases an interruption occurs because of sickness, 26% of regular employment and 15% of child care. See also for a
graphical illustration of the procedures and a detailed description of interruptions Appendix A, Figure A.1. After
applying the criteria we extrapolate the educational degree to future spells until we observe a change in individuals’
educational status.

considerable fraction of individuals having experienced an apprenticeship period of at
least 2.5 years after the age of 20, those individuals are assigned a Fachschule degree
as well. This is to account for the possibility that a Fachschule degree, which was

frequently associated with the completion of a vocational training, might have been

that - given the predetermined educational biographies - any experience of a schooling spell at the
age of 20 or older is likely to reflect a higher educational degree.



misreported as a vocational training period in the Pension data. Finally, individuals
are assigned a university degree (UD) if they have experienced a schooling spell of

at least 3.5 years at the age of 22 years or older.

Procedure (2) is summarised in Table 2. Low skilled workers are those assigned
”No degree” (see IMP1). Medium skilled-workers need to have at least 1.5 years of
formal apprenticeship training, whereas high skilled workers are those with school

spells of at least three years.

Table 2: Imputation Procedure (2)

Category Characteristics Criteria # Individuals
Low-skilled Age < 17 1,336
First socio-economic spell employed
school/ apprefticeship spell none
Medium-skilled Apprenticeship (cumulative) > 1.5 years 7,889
High-skilled School (cumulative) > 3 years 1,367

Source: BASiD 2007.

Notes: The total number of individuals under consideration (before 1992) is 11,331. The coverage rate
(covered individuals = 10,082/total individuals = 11,331) of Imputation Procedure (2) is 91%. Note
that the number of covered individuals is less than the sum over all categories because of transitions to a
higher educational level. Cumulative spells allow for interruptions and for continuing the spell’s duration
after the interruption. After applying the criteria we extrapolate the educational degree to future spells
until we observe a change in individuals’ educational status.

The third approach relies on potential years of education (IMP3). Given that
formal unemployment was officially barely present in the GDR?, the idea of this rule
is that the first employment spell should have immediately followed the completion
of an educational degree. We define individuals as low-skilled if they are less than
17 years old and are labeled as employed (employment subject to social security
contributions excluding apprenticeship periods). Individuals starting employment
between age 17 and 20 are defined as medium-skilled, whereas high-skilled individ-
uals are those with a first employment spell at the age of 21 to 28.7 Note that
this approach does not account for potential changes in educational attainment over

individuals’ life courses.

6See a discussion by Giirtler et al. (1990) on hidden unemployment.
"In total the procedure generates 1,535 low-skilled individuals, 9,006 medium-skilled and 586
high-skilled. The IMP& approach has a coverage rate of 99%.



4 Qualification Structure

In what follows, we attempt to externally validate our proposed imputation proce-
dures. To do so, we compare the qualification structures by age groups obtained
from our procedures with those from census data from 1981 for the whole residen-
tial population (Steiner, 1986 and Maaz, 2002). The first three panels in Table 3
show the imputed qualification structures distinguished by five age groups, whereas
the last panel displays the figures from the census data. Note that our imputed
figures refer to the same age groups three years later in 1984 as the cohort structure
of our data set only allows us to provide figures for the oldest age group (40-44)
from 1984 onwards. The census figures shown in the bottom panel indicate that
the share of low-skilled workers is U-shaped, whereas the share of medium-skilled
workers is decreasing with age. For high-skilled individuals, we observe a kind of
inverse U-shaped picture with the largest share of high-skilled individuals in the sec-
ond oldest age group. For the younger age groups, IMP1 assigns substantially more
individuals to the high-skilled group compared to the census figures and less to the
medium and low-skilled category. For the older age groups, it assigns substantially
more individuals to the low-skilled and less to the medium and high-skilled category.
IMP2 generates high and low-skilled (medium-skilled) shares that are substantially
lower (higher) for most of the age groups than those from the census data. IMP3
leads to an even more pronounced underprediction of the share of high-skilled in all
age groups. This reflects that IMP3 does not account for completed school episodes
at the age of 21 or younger that might have led to a Fachschule (technical school
degree) after completion of POS. Looking at the low-skilled share obtained from
IMPS3 suggests that the average age of the first labor market spell increased over
time. This is due to the fact that the dominant school degree moved from 8th grade
or less (about 30% of school-leavers had less than 8th grade in the 50s and up to 60%
had 8th grade) to the 10th grade over that time period (for a detailed description
see Solga, 2002).

Overall, the discrepancies are non-negligible for each of our proposed procedures.
To rank the procedures in terms of the implied deviations from the census data, we
calculate the sum of squared differences between the imputed and the census figures
over the different age-skill cells. Table 4 presents the results. IMPI results in a
sum of squared differences equal to 1105, whereas IMP2 involves a sum of squared
differences equal to 2189. Using IMPS& we obtain a number of 3791. Based on
these numbers, we would prefer the first procedure over the second and the last

one. However, the different procedures capture different numbers of observations.
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Table 3: Qualification structure by age groups - 1984, part 1

Age group Low-skilled Medium-skilled High-skilled

IMP1 20-24 13.9 62.0 24.1
25-29 10.5 55.8 33.7
30-34 14.6 60.1 25.3
35-39 25.3 52.5 22.3
40-44 31.2 52.3 16.5
IMP2 20-24 5.6 89.5 4.9
25-29 5.9 78.7 154
30-34 9.9 75.7 14.4
35-39 16.9 73.9 9.1
40-44 29.4 63.5 7.1
IMPS3 20-24 7.0 91.5 1.5
25-29 7.1 86.5 6.4
30-34 12.1 81.2 6.7
35-39 16.8 78.7 4.6
40-44 34.2 62.8 3.0
Census Data 20-24 18.0 71.0 11.0
25-29 12.0 65.0 23.0
30-34 11.0 63.0 26.0
35-39 11.0 60.0 29.0
40-44 17.0 60.0 23.0

Source: BASiD 2007, weighted statistics.

Notes: Census data cover the residential population in 1981 and are documented by Steiner (1986)
and Maaz (2002). Low-skilled individuals in the census data are individuals without any degree
or with a partial completion of a vocational training. Medium-skilled workers include those with a
completed vocational training and so-called ”Meister”, whereas high-skilled workers consist of those
with a technical school degree and a university degree. It is assumed that the working population
does not substantially differ from the residential population because of zero unemployment. We
perform statistical significance test (t-test) between the generated variables for each age group and
the census data. According to IMP1, only the share of high-skilled among those 30-34 years old does
not significantly differ from the census data. For IMP2 the share of low-skilled in the age group 30-34
years and the share of medium-skilled in the age group 40-44 years do not significantly differ from
the census data. IMP3 shows that only the share of low-skilled in the age group 30-34 years does
not significantly differ from the census data.

Table 4: Squared Differences among Imputation Procedures - 1984, part 1

Sum of squared Individuals N Coverage C Q/N Q/C
Differences Q

IMP1 1105 6,398 0.60 0.173 1842
IMP2 2189 8,323 0.78 0.263 2806
IMPS 3791 9,386 0.88 0.404 4308

Source: BASiD 2007, weighted statistics.
Notes: Total number of individuals in 1984: 10,702. The coverage rate of IMP3 is rather low
because for some individuals the requirements were not met at that point in time.

11



Dividing the sum of squared differences by the number of individuals (or equivalently
by the coverage rate), IMP1 is still preferred over IMP2 and IMP3.8

What still remains to be resolved is the question as to why we observe these
differences, especially for the share of high-skilled. One possible explanation for the
strong deviations produced by IMP2 and IMP3 could be that the census data are
biased towards an over-reporting of high-skilled individuals. An alternative expla-
nation could be that there is a reporting error for school and apprenticeship spells
in the administrative data set. Regarding the second explanation (reporting error)
we do not think that this is a major concern as especially IMP2 and IMP3 should
also capture those, whose pension accounts in terms of schooling and apprenticeship

episodes might have been incomplete.

Moreover, note that even procedure IMP1, which explicitly attempts to distin-
guish those with a Fachschule from those with a university degree, substantially un-
derpredicts (overpredicts) the share of high-skilled especially for the older (younger)
age groups. To obtain a more precise picture of potential misclassification sources,
we break down the results from IMP1 by female and male workers as well as by those
with a technical school and university degree (see Table 5). The resulting figures
show that the way we assigned the education variable performs relatively well for
university graduates (for both male and female workers) and medium-skilled male
workers as compared to the technical school degree, where large discrepancies can
be observed for all age groups. To account for a potential misclassification of a
technical school as a vocational degree, one approach to handle this difficulty could
be to re-classify the medium-skilled by assigning all technical school graduates to
the medium-skilled. After this re-classification, the high-skilled group would only
include university graduates. In terms of the Western German skill categories, such
a re-classification could e.g. be justified by the fact that in the GDR individuals
could enter a technical school after completion of POS (Krueger and Pischke, 1995),
which would be rather equivalent to a Western German vocational training degree.
The results from this re-classification are shown in Table 6. The upper part of Table
6 shows that the share of high-skilled workers decreases and becomes closer to the
official data particularly for the older age groups. Thus, treating former Technical
School graduates as medium-skilled may help to draw a somewhat clearer picture
for the high-skilled group. After the re-classification, the sum of squared differences
becomes smaller for all three imputation procedures with IMP2 and IMPS3 showing

8Instead of using the sum of all squared differences, we perform the same exercise using the
absolute difference. The ranking remains unchanged.
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Table 5: Qualification structure by age groups and gender - 1984

Age  Medium-skilled Technical School University
group male female male  female male female
IMP1 20-24  72.0 54.9 15.6 29.4 0.0 1.6
25-29  62.5 52.0 17.1 18.7 6.6 10.0
30-34  65.1 55.3 12.1 10.8 10.3 8.0
35-39  58.7 47.9 11.7 14.6 10.0 3.5
40-44  63.9 46.7 9.0 9.6 9.3 2.9
Census data 20-24 78.0 64.0 1.0 16.0 1.0 3.0
25-29  72.0 59.0 6.0 19.0 10.0  10.0
30-34  67.0 58.0 11.0 20.0 13.0 9.0
35-39  63.0 56.0 16.0 22.0 13.0 6.0
40-44  62.0 57.0 15.0 16.0 12.0 5.0

Source: BAStD 2007, weighted statistics.

Notes: The census data cover the residential population in 1981 and are documented by Steiner (1986) and Maaz
(2002). It is assumed that the working population does not substantially differ from the residential population
because of zero unemployment. The share ”Technical School” always statistically differs from that in the census
data. The fraction ”University degree” statistically differs from that in the census data only for males in the age
categories 20-24 and 25-29 and for females in the age categories 20-24 and 35-39.

Table 6: Qualification structure by age groups - 1984, part 2

Age group Low-skilled Medium-skilled High-skilled

IMP1 20-24 13.9 84.7 1.4
25-29 10.5 75.5 14.0
30-34 14.6 71.8 13.6
35-39 25.3 66.0 8.7
40-44 31.2 62.9 5.9
Census Data 20-24 18.0 80.0 2.0
25-29 12.0 78.0 10.0
30-34 11.0 79.0 10.0
35-39 11.0 79.0 10.0
40-44 17.0 75.0 8.0

Source: BAStD 2007, weighted statistics.
Notes: Census data cover the residential population in 1981 and are documented by Steiner (1986)
and Maaz (2002). It is assumed that the working population does not substantially differ from
the residential population because of zero unemployment. The medium-skilled group now includes
former technical school graduates. A t-test for statistical differences with respect to the census data
shows that the low- and medium-skilled shares in the second oldest age group as well as the share of

high-skilled in the two oldest age groups are not statistically different from zero.

stronger improvements.’ The ranking of the procedures change as well. Based on

9Note that for IMP2 and IMP3 the improvement only results from re-classifying the census

data.
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Table 7: Squared Differences among Imputation Procedures - 1984, part 2

Sum of squared Individuals N Coverage C Q/N Q/C
Differences Q

IMP1 869 7,297 0.64 0.119 1358
IMP?2 699 9,681 0.85 0.072 822
IMP3 912 10,823 0.96 0.084 950

Source: BAStD 2007, weighted statistics.
Notes: Total number of individuals in 1989: 11331.

the sum of squared differences and the number of individuals (coverage rate), IMP2
is now preferred over IMP3 and IMP1.

Given the substantial deviations for the older age groups that result from all three
procedures, we next check whether our procedures are at least able to reproduce the
documented decline in the fraction of those leaving school at 8th grade or less. We
do this by estimating our skill shares at a later point in time (five years later in
1989). Individuals from the oldest age group (those aged 44) in 1989 were born in
1945 and were potentially available for the labour market in 1960/1961. Given that
the share of those leaving school at 8th grade or less was twice as high in the 1950s
as compared to the 1960s (Solga, 2002), we expect a sharp decline in the predicted
low-skilled share especially for older age groups. Table 8 presents the results for

IMP1. As can be seen, our expectations are borne out by the figures, which are also

Table 8: Qualification structure by age groups - 1989

Age group Low-skilled Medium-skilled High-skilled

IMP1 20-24 9.1 88.6 2.3
25-29 9.9 77.3 12.7
30-34 10.7 76.3 13.1
35-39 15.3 72.7 11.9
40-44 25.8 65.9 8.3
Census Data 20-24 18.0 80.0 2.0
25-29 12.0 78.0 10.0
30-34 11.0 79.0 10.0
35-39 11.0 79.0 10.0
40-44 17.0 75.0 8.0

Source: BAStD 2007, weighted statistics.

Notes: Census data cover the residential population in 1981 and are documented by Steiner (1986)
and Maaz (2002). It is assumed that the working population does not substantially differ from the
residential population because of zero unemployment. The medium-skilled group now includes former
technical school graduates. Statistical significance test are available upon request.
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in line with the descriptive statistics shown in Solga (2002). (Unreported) results
reveal that the share of low-skilled obtained from the other two procedures drop
by a similar magnitude. Thus, our procedures at least appear to provide consistent

results in terms of the decline of those leaving school at 8th grade or less.

Taken together, our comparison with the census data suggests that all three
procedures exhibit non-negligible deviations from our external data source. In or-
der to finalise our decision about which procedure to use, we further compare our

imputation results to information provided by the IEB subpart of the data set.

5 Comparison with educational information from
the IEB

We next compare the results from our imputation procedures with educational in-
formation from the IEB, which can be merged to the BASiD data. We use January
1992 as a reference point as IEB information is available from 1992 onwards for
Eastern Germany. With this comparison we have to keep in mind that the IEB
education information may be subject to measurement error as well. To mitigate
this issue, we correct the IEB education information using the imputation algorithm
IP1 proposed by Fitzenberger et al. (2006). The authors suggest three different im-
putation rules without a strict order. The idea behind their rules is based on the
assumption that individuals cannot lose their educational degrees. In what follows
we use [P1, since according to Wichert and Wilke (2012) imputation procedure 1

(IP1) leads to a stronger reduction in measurement error.

We perform this exercise for all of our imputation procedures. Table 9 first
cross tabulates the results from procedure IMP1 using the categories described in
Table 1 with education information from the IEB. Table 9 shows that the best
match is obtained for the vocational training (VT') category with a fraction of 56%
receiving this category from both our imputation procedure IMPI and the IEB.
In contrast, among those assigned a vocational training plus high school degree
(VTHS) in the Pension data, over 50% exhibit only a vocational training degree
(VT) in the IEB. Note that this may either reflect that our imputation procedure
wrongly assigns a vocational training plus high schood degree or, alternatively, that
the GDR high school degree has either not been reported or recognised by Western

German employers.

15



Table 9: Cross tabulation of IMP1 vs. IEB, part 1

Degree IMP1
IEB (IP1) Missingg ND VT VTHS TUD UD

Missing 37.3 450 380 373 336 276
ND 5.5 12.8 4.2 3.4 1.8 0.4
VT 53.4 39.8 55.6 534 409 18.0
VTHS 1.1 1.0 0.8 2.7 6.0 5.9
TUD 1.8 0.9 1.3 1.8 13.7 9.3
UD 0.7 0.5 0.2 3 3.6 38.4

. 1.
Observations 3788 1179 3575 560 1148 938
Source: BASiD 2007, weighted statistics.
Notes: The category High School plays with 1.2% a minor role and is not presented
in the table. Total number of observations is 11,331. The reference point in time
for the comparison is January 1992. Abbreviations: ND: no degree, VT: completed
vocational training, VTHS: high school with vocational training. TUD: technical
university degree, UD: university degree. In the Pension data T'UD corresponds to a
technical school (Fachschule) degree.

Moreover, the IEB comparison also produces large deviations for those assigned
no degree in the Pension data (ND), who mostly exhibit a vocational training (V7))
in the IEB. A potential explanation would be that our defined rules from procedure
IMP1 might have changed over time, such that older workers could have completed
an apprenticeship within a shorter duration. If this was the case, the deviation of
IMP1 from IEB information should be mitigated using IMP2, as this procedure
requires only a cumulative apprenticeship spell of at least 1.5 years. The second
panel of Table 10 shows that this only accounts for a small part of the observed
deviation in Table 9. In Table 10 the share of those assigned no degree (ND)
in the Pension data, who exhibit a vocational training (VT) in the IEB, slightly
decreases from 42% to 40% under IMP2. Note that the share of low-skilled decreased
substantially for all age groups between 1984 and 1989, such that over-reporting a
low-skilled status is unlikely to explain the deviation for the low-skilled in Table 9.
An alternative explanation would be vocational on-the-job training, which generally
cannot be ruled out as a source of any deviation between the (imputed) pension

data and /EB information.

Given the problem with correctly assigning the technical school (or technical
university degree (T'UD)), over 45% of those assigned TUD in the Pension data
exhibit only a vocational training degree (VT or VTHS) in the IEB. This high-
lights again the difficulty in distinguishing between a GDR technical school and a
vocational degree. Note that this misclassification might also reflect the fact that

educational degrees obtained during GDR times might have not been recognised by
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Western German employers after unification. The overlap of TUD with a university
degree (UD) is only moderate with about 4%.'° From the 938 individuals who were
assigned UD in the Pension data, about 38% exhibit also a UD in the IEB. 28%

have missing values in the IEB and about 18% intersect with vocational training

(VT).

The cross tabulation of the results from IMP2 and IMP3 with education infor-
mation from the [EB is shown in the next table. As these procedures target three
education categories - low-skilled, medium-skilled and high-skilled, we also provide
the shares for the first imputation procedure IMP1 using the three categories in the

upper panel. The picture that emerges from Table 10 is that all three procedures

Table 10: Cross tabulation of IMP1, IMP2 and IMPS3 vs. IEB, part 2

IMP1
IEB Missing Low-skilled Medium-skilled High-skilled
Missing 37.3 43.6 37.9 30.9
Low-skilled 5.6 11.9 4.1 1.5
Medium-skilled ~ 54.5 42.4 56.3 36.6
High-skilled 2.6 2.2 1.7 30.9
Observations 3788 1322 4135 2086

IMP2
IEB Missing Low-skilled Medium-skilled High-skilled
Missing 37.6 45.3 37.3 28.5
Low-skilled 11.6 12.9 3.5 0.9
Medium-skilled ~ 44.8 40.3 57.0 28.6
High-skilled 6.0 1.5 2.3 42.1
Observations 1249 1181 7539 1362

IMPS3
IEB Missing Low-skilled Medium-skilled High-skilled
Missing 23.5 42,7 36.8 29.5
Low-skilled 54.4 9.5 3.8 0.9
Medium-skilled — 22.1 43.3 53.3 31.6
High-skilled 0.0 4.4 6.1 38.1
Observations 136 1535 9074 286

Source: BASiD 2007.

Notes: Total number of observations 11,331. The reference point in time for the comparison is
January 1992. Abbreviations (IEB): Low-skilled include ND and HS, Medium-skilled include VT and
VTHS, High-skilled include TUD and UD.

show again very similar patterns. The best match is obtained for the medium-
skilled, whereas the worst match results for the low-skilled.'* Overall, for the 11,331

10This again suggests that re-classifying a Fachschule degree as medium-skilled would poten-
tially reduce measurement error issues and misclassification.
"Note that misclassification also occurs when comparing different sources from the IEB.
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individuals in the BASiD data set we obtain the highest number of missing val-
ues (3,788) for procedure IMP1. The number of missing values in the IEB (4,204)
variable is, however, 15% larger compared to IMP1 and twice as large compared to
IMP2, indicating a substantial gain in information resulting from our imputation
procedures. As mentioned earlier, there exists generally a trade-off between preci-
sion and coverage in terms of missing values. Given that the main diagonal values
are largest for IMP2, which simultaneously reduces the number of missing values
by almost 75%, procedure IMP2 seems to provide a quite reasonable compromise

between matching IEB information and data coverage.

To analyse whether any deviation from IEB information is systematically related
to observables, we next perform a logit analysis using the results from procedure
(IMP2) for the year 1992. The dependent variable is one if the educational de-
gree assigned in the Pension data deviates from the educational information in the
IEB and is zero otherwise. Table 11 presents the estimated marginal effects for the
probability of misclassification in the sample separately by skill group. While the
results suggest that misclassification is related to some observables, there appears
to be no systematic pattern across skill groups. In particular, the marginal effects
of the covariates vary considerably across skill groups. Being female increases the
probability of being misclassified by about 18 p.p. for the high-skilled. Younger
individuals have a higher probability of being misclassified if they are assigned low-
skilled in the Pension data (Column (2)), whereas there is no significant relation for
the other groups. Individuals employed by smaller establishments are more likely
to be misclassified in all skill groups than in the reference group of medium-sized
establishments. Individuals employed by large establishments exhibit a higher prob-
ability of misclassification only if they are assigned medium-skilled (Column (3)),
whereas the marginal effects for low and high-skilled in the Pension data (Column
(2) and (4)) are not significant. The signs of the marginal effects of different industry
affiliations do not reveal any systematic pattern either and also vary greatly across

skill groups.

6 Conclusions

The BASiD data set provides the only available data source that contains full em-

ployment biographies of former GDR citizens prior to German unification. How-

Wichert und Wilke (2012) compare job seekers’ histories (BewA) with data from the Employment
Register (BeH) and obtain high misclassified results (Wichert and Wilke, 2012). For example, the
match between BewA and BeH data for the technical school degree variable is about 36% after
correcting the variable by using the imputation algorithm.
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Table 11: Marginal effects of a logit regression

Dependent variable:

Deviation from IEB information of ...

(1)
Missing

(2)
Low-skilled

3)

Medium-skilled

(4)
High-skilled

female

Age group

< 25 (ref.)

25 - 30

30 - 35

35 - 40

40 - 45

45 - 50

Firm size
Medium size (ref.)
below 20

20 - 49

200 - 999

1000 and above
Economic sector
Construction (ref.)
Agrar
Energy/Mining
Manufacturing
Wholesale
Traffic/communic.
Banking/insurance
Other services
Non-profit

Public sector

-0.032 (0.020)

-0.017 (0.042)
0.005 (0.037)
-0.032 (0.041)
-0.089 (0.052)
-0.038 (0.045)

-0.035 (0.053)
-0.020 (0.062)
-0.002 (0.041)
-0.110 (0.051)

0.022 (0.006)
-0.166 (0.072)
0.067 (0.021)
-0.051 (0.077)
-0.049 (0.077)
-0.109 (0.134)
-0.026 (0.043)
-0.067 (0.117)
-0.018 (0.059)

0.032 (0.039)

0.115 (0.050)
-0.045 (0.096)
0.015 (0.052)
-0.054 (0.084)
-0.058 (0.041)

0.128 (0.035)
-0.042 (0.064)
-0.047 (0.044)
0.059 (0.041)

-0.001 (0.009)
0.072 (0.046)
-0.042 (0.049)
0.123 (0.039)
0.095 (0.041)

-0.002 (0.057)

0.022 (0.065)

0.022 (0.014)

-0.033 (0.022)
0.020 (0.024)
0.016 (0.024)
-0.002 (0.023)
-0.005 (0.024)

0.146 (0.032)
0.033 (0.036)
0.006 (0.027)
0.287 (0.026)

-0.011 (0.005)
0.258 (0.030)
-0.089 (0.018)
-0.071 (0.026)
-0.105 (0.026)
-0.008 (0.072)
0.086 (0.033)
-0.109 (0.038)
-0.016 (0.037)

0.177 (0.035)

0.028 (0.075)
0.077 (0.071)
-0.036 (0.072)
0.012 (0.074)
0.024 (0.079)

-0.086 (0.070
0.000 (0.055)
0.099 (0.056)

0.279 (0.062)
(0.070)

0.003 (0.012)
0.203 (0.086)
-0.234 (0.063)
0.087 (0.106)
0.050 (0.129)
-0.068 (0.126)
-0.133 (0.062)
-0.021 (0.114)
0.070 (0.075)

Predicted prob.
Log. likelihood
Observations

0.917
-260.0
734

0.843
-384.6
587

0.239
-2109.9
4394

0.465
-567.8
910

Source: BASiD 2007.

Notes: Robust standard errors are in parentheses.

Bold numbers represent significance level of 5%.

ever, a shortcoming of BASiD is that it fails to provide information on individual

covariates prior to unification (exceptions are gender and age). Given that espe-

cially information on educational attainment is of major relevance to many labour

market applications, this study proposes different procedures for imputing the pre-

unification education variable in the BASiD data.

Our proposed procedures exploit information on education related periods that
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are creditable for the pension insurance. Combining these periods with informa-
tion on the educational system in the former GDR, we investigate three different
imputation procedures. The first one, IMP1, attempts to match the six education
categories provided by the IEB imposing detailed age constraints from the institu-
tional information on the GDR educational system. The second one, IMP2, gives
up the age constraints and aims to match somewhat broader education categories,
into which the six categories in the IEB have been typically summarised in many
empirical applications. Finally, the third one, IMP3, defines the education level

based on potential years of education.

We validate our procedures by using external GDR census data documented by
Steiner (1986) and Maaz (2002). These data allow us to compare the fraction of
individuals in specific education-age group cells resulting from our imputations with
those from the census data for comparable cohorts in 1984. The general picture that
emerges is that IMP2 and IMP3 tend to overpredict the share of medium-skilled
workers and underpredict the share of high-skilled for all age groups, whereas they
underpredict (overpredict) the share of low-skilled for the younger (older) age groups.
The latter is also true for IMP1. Compared with IMP2 and IMP3, IMP1 gives rise
to smaller deviations for the share of medium-skilled, whereas it overpredicts the
share of high-skilled especially for the younger age groups. Overall, when balancing
out the trade-off between goodness of fit and data coverage, the more narrowly

defined procedure IMP1 performs best.

Finally, a comparison of our (imputed) education information prior to unification
with educational information from the IEB right after unification suggests that the
best fit is obtained for those assigned a vocational training degree in the Pension
data. The largest discrepancy is observed for those assigned a technical university
degree in the Pension data of whom a large fraction (over 50%) exhibits only a
vocational training degree in the IFB. This highlights again the difficulty in distin-
guishing between a GDR Fachschule and a vocational training degree. A simple
approach to handle this difficulty could be to redefine the medium-skill category
by assigning all technical (school) university graduates to the medium-skilled, such
that the high-skilled group would only include university graduates. After doing
so, IMP2 would be preferred over IMP1 and IMP3. Such a re-classification could
reduce measurement error issues and misclassification, as long as it would be per-

formed consistently over the whole sample period.
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Appendix: Data Description

Variable

Definition /Categories:

Establishment size

Workforce composition

Sector affiliation

Size < 20

20 < Size < 50

50 < Size < 200
200 < Size < 1000
Size > 1000

Share of employees younger than 30 years

Share of employees older than 50 years
Share of low-skilled employees

Share of female employees

Agriculture/Forestry

Mining and manufacturing
Energy/Water supplies
Construction

Wholesale and retail trade
Transport and communication
Financial intermediation
Other service activities

Public administration

Table A.1: Definition of establishment characteristics
gained from the Employment Statistics Register
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Variable/Categories

Definition

GDR-Spell

Educational Status 6 Categories
NO DEGREE (ND)

HIGH SCHOOL

VOC. TRAINING (VT)

VOC. TRAINING + HIGH SCHOOL (VTHS)

TECH. UNIVERSITY (TUD)

UNIVERSITY (UD)

Educational Status 3 Categories
LOW-SKILLED
MEDIUM-SKILLED
HIGH-SKILLED

GDR spells are identified based on the
regional origin (Beitrittsgebiet) of the

pension contributions

No secondary level degree

High school degree (Abitur)
Completed vocational training
Completed vocational training plus
high school

Fachschule or Technical University
Degree

University Degree

No degree or high school degree
Completed vocational training

Technical college degree or university degree

Table A.2: Definition of individuals characteristics
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First observed spell is employed at age before 17 years

No Degree |

T Age
17
School spell between 1,0-1,5 years ended
between theageof 17-18 |
High School ‘ 1
% ' hee
17 18
Apprenticeship spell between 1,5-3,5 years
ended before the age of 19
Vocational 1
Training % hee
19
Apprenticeship spell between 2,5 —3,5 years ended between the
Vocational age of 19-20 ‘
.. . 1
Training and High | 1 ng
e
! |
School
19 20
School spell between 2 —3,5 years ended between the
ageof19-20 |
. 1
Technical
. i School spell between 1,5 —3,5 years ended after the age of 20 |
University Degree !
Apprenticeship spell >3,5 years ended after the age of 20 |
1
| |
T T Age
19 20
. . School spell between > 3,5 years ended afterthe age of 22
University Degree |
| hge

22

Notes: We allow for interruptions of the school and apprenticeship spells and for continuing the
spell’s duration after the interruption. The distribution of interruptions differ by school or appren-
ticeship episodes. Regarding apprenticeships episodes, there are 1,252 individuals in the sample
with interruptions in apprenticeship spells with a average length of 4 months. About 75% of all
interruptions occur within the first 3 months. In 77% of all cases an interruption occurs because
of sickness, 10% of regular employment and 11% of child care. The average age at the start of the
interruption is 17.6 years. Regarding school episodes, there are 954 individuals in the sample with
interruptions in school spells with a average length of 19 months. About 50% of all interruptions
occur within the first 12 months. In 13% of all cases an interruption occurs because of sickness,
50% of regular employment and 20% of child care. The average age at the start of the interruption
is 20 years. Given the longer durations of school spell interruptions and the average age at the start
of the interruptions of 20 years, it is most relevant for the technical university degree and university
degree as the end of a school episode is defined to be after 20 years and 22 years, respectively.

Figure A.1: Graphical Illustration of IMP1
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