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Non technical summary

The high school degree is the most important general educational qualification in
Germany. Since 1960 the number of grammar schools which lead to this degree as
well as the number and share of successful graduates in a cohort distinctly increased.
Even though the influence of schooling on various labour market outcomes is a
central topic of the economics of education, empirical knowledge on long run
impacts of the rising share of workers with a high school degree in Germany is still
rare. Given the debate on the possibly negative effect of the German educational
system of early tracking on equality of educational opportunities, this is surprising.
For educational policy reasons, empirical knowledge on long run impacts of the
educational expansion on socio-economic outcomes such as employment or wages
seems to be essential.

This paper is concerned with the impact of a high school degree on the wage
distribution in the period from 1984 to 2004, which has not been investigated so far.
In this period, the share of male workers with such a degree increased from 16 to 25
percent (in our GSOEP samples). Empirical knowledge of the impact of the high
school degree on the whole wage distribution might be valuable for several reasons.
General competencies learned at grammar school may yield higher returns in
complex tasks and high wage jobs. In particular, grammar schools might be also
helpful for individuals with low productivity. If labour market returns with a high
school degree were higher for students with low productivity (and low wages),
grammar schools could possibly provide a valuable tool for improving individual
education and the productivity of the workforce.

The empirical findings result from comparisons of quantiles of the estimated wage
distributions of individuals with and without the degree. We distinguish the overall
quantile treatment effects (OQTE) from the quantile treatment effects on the treated
(QTET). The latter effect (QTET) assesses the impact of grammar school for those
workers who studied there while the former (OQTE) assesses the impact for the
whole population of workers. The samples consist of twenty-one cross-sections of
German male workers from the GSOEP 1984 to 2004. Our findings suggest that the
OQTEs are positive and significant, while the QTETs are statistically not different
from zero. This suggests that the selection of students into grammer schools might
have been too restrictive. For more workers higher education would have raised
their productivity and wages. Furthermore, there seems to be some evidence that the
impact of the high school degree on the upper part of the wage distribution has
declined slightly. In our application, social status of the family is the driving force of
grammar school attendance, confirming earlier findings from the literature. Children
of better educated parents seem to be endowed with attitudes and skills, which are
valuable for educational and labour market success. Future research to investigate
skill formation in families seems to be fruitful for educational policy reason.
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1 Introduction

The high school degree (“Abitur”) is the highest general educational qualification in
Germany. Since 1960 the number of grammar schools (“Gymnasium”), where
successful students receive a high school degree, increased as well as the number of
graduates and the share of students who succeeded in completing their education in
these schools. In principle, the German educational system offers various pathways
to a high school degree, but grammar schools represent an important and traditional
way to receive such a degree (see www.bildungsserver.de). In 2003 there were 3,139
grammar schools in Germany. In West Germany their number increased from 1,823
in 1960 to 2,311 in 1970 (and to 2,446 in 1991, Statistisches Bundesamt, 2005a). So
the bulk of the expansion already occurred in the 1960s. While in 1960 5% of the
overall population in West Germany held a high school degree (Miiller, 1998), in the
school year 2003/04, 41.5% of all school leavers finished grammar school
(Statistisches Bundesamt, 2005b).

One important aim of the educational expansion was to enhance participation in
higher education and to induce more equality of educational opportunities
(Bildungsbericht, 2003). Economists are interested in the influence of schooling on
various labour market outcomes such as individual human capital or the wage
distribution. Despite of an impressive amount of empirical research on returns to
education (see section 2 below) the impact of the German high school degree on the
wage distribution, which is the focus of this paper, has not been studied so far. This
1s somewhat surprising given the intensive discussion on the negative impact of
early tracking in the German educational system on the distribution of educational
outcomes. Schuetz et al. (2005) provide the reader with an introduction to this issue
and an empirical analysis of the role of the tracking system based on international
student achievement scores; for further evidence see also Dustmann (2004) or Lauer
(2005).

The contribution of this paper to the literature on education and its impact on wages
is twofold. First of all, the paper investigates the impact of successfully completing
grammar school and receiving the corresponding degree on the whole wage
distribution. The high school degree is considered as the treatment variable and the
paper thus assesses its impact on the wage distribution taking into account the
endogeneity of the educational choice. Entering a grammar school in Germany
depends among others on ability, social background, time preferences, wage rates
and credit constraints. At different quantiles of the wage distribution the impact of
the degree is compared to its counterfactual values, i.e. the wage distributions which
would result with and without the degree. The estimation of the counterfactual wage
distribution is based on the conditional independence assumption, which imposes
weaker assumptions on the selection process and individual behaviour than ordinary
quantile regressions.



The analysis of the impact of the high school degree on the wage distribution might
be valuable for several reasons. From an economic point of view, general
competencies acquired at grammar school may on the one hand lead to higher
returns in complex tasks and high wage jobs. This might in turn have an influence
on the decision whether to enter grammar school or not. On the other hand, grammar
schools could be especially helpful for enhancing general competencies for
otherwise low wage workers. For educational policy reasons as well as from a
welfare point of view, distributional effects are highly relevant. Since grammar
schools are publicly financed, empirical knowledge of their impacts on the wage
distribution is a crucial brick to assess their efficiency. Furthermore, if labour market
returns for a high school degree were higher for workers with low ability, grammar
schools could possibly provide a valuable tool for improving the productivity of the
workforce.

Second, the impact on the wage distribution is investigated over the previous two
decades. In the period from 1984 to 2004, those graduates who profited from the
educational expansion of the sixties entered the labour market and raised the
qualification structure of the workforce. In our sample of male workers in West-
Germany, extracted from the German Socio-Economic Panel (GSOEP), the share of
workers with a high school degree increased from 16 to 25 percent. The question is
whether the massive inflow of students with a high school degree had an impact on
the wage distribution and if so, how much. It is well known that on the one hand the
computer revolution and educational upgrading changed the organisation of labour
away from routine manual tasks to non-routine analytical and creative tasks (Autor
et al., 2006, Spitz-Oener, 2006). In this process, skill obsolescence was rising for
vocational competencies, but not for general ones (Ludwig and Pfeiffer, 2006). On
the other hand, due to high unemployment rates wage growth was lower for entrants
to the labour market than for incumbent wage workers. Incumbent workers seem to
have enjoyed at least some protection against wage competition which might be one

reason for the recent rise in wage inequality in Germany (Gernandt and Pfeiffer,
2006, Kohn, 2006, among others).

The impact of the educational expansion and the high school degree on the wage
distribution, which has not been investigated so far in this literature, is thus the topic
of this paper. Figure 1 starts with an illustration. The wage distribution for the
GSOEP samples of workers with and without a high school degree is shown for
three out of the 21 available cross-sections (1984, 1994 and 2004). Obviously,
workers with a degree receive on average higher wages. Furthermore, in all years the
wage distributions for workers with a high school degree show significantly less
compression compared to those for workers without such a degree. However, the log
wage differences declined nearly at all quantiles over the period of investigation (see
Table Al of the appendix). Furthermore, the decline was stronger in the upper part



of the distribution. From a descriptive point of view, these findings seem to hint at
some changes in the wage distribution over time, especially in its upper part.

Figure 1: Kernel density estimates of the wage distribution for 1984, 1994 and 2004

without Abitur with Abitur
0 - 9
1984
o 1994 o
& g 198
38 3
94
2004
04
o - o
(I) é 1|0 1|5 2|0 2|5 3|0 3|5 4|0 (I) é 1IO 1|5 2|0 2|5 3|0 3|5 4IO
hourly wage hourly wage

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; own
calculations, real wages (basis 2000), see text.

In the econometric part, the differences of counterfactual distributions of wages are
studied for the groups of workers with and without a high school degree.
Particularly, two effects are examined: the treatment effect on the treated (persons
with a high school degree) and the treatment effect for the population of all West
German male workers (independent of a high school degree). The latter effect will
be called the overall treatment effect of a high school degree.

According to our empirical results, the overall treatment effects are positive and
significant, while the treatment effects on the treated are statistically not different
from zero. The overall treatment effect differs between quantiles and over time. In
the upper part of the wage distribution, the effects are declining over time for all
quantiles. However, these differences are not always statistically significant. For the
lower part of the wage distribution, the overall treatment effect does not exhibit any
clear trend over time. Compared to these results, ordinary quantile regressions yield
generally higher effects, which is presumably a consequence of ability bias.

Our findings that the treatment effects on the treated do not statistically differ from
zero implies that the counterfactual wage distribution for workers with a high school



degree does not differ from that which would have emerged if those workers had not
obtained a high school degree. From the viewpoint of human capital theory this
result is surprising. However it seems to be in line with the literature that points to
the selectivity effects of the German system of early ability tracking. As grammar
schools select students with high productivity, these students might presumably have
also been in the upper part of the wage distribution if they had not obtained a high
school degree. This seems to be in line with international findings. In the United
States roughly 80 percent of the expected lifetime variation of returns to schooling
seems to be independent of the decision to graduate at age 17, Cunha and Heckman
(2006).

The paper is organized as follows. Section 2 describes the econometric method
applied, while section 3 focuses on the sample and some further descriptive
evidence. Section 4 discusses the econometric results and section 5 concludes.

2 Quantile Treatment Effects

The aim of the paper is to assess the impact of a high school degree (““Abitur”) on
the whole wage distribution in Germany by taking into account the endogeneity of
educational choices and by evaluating the effect for various quantiles of the wage
distribution. In what follows, the overall quantile treatment effect is defined as A°?™"
= (1. — qo Which is the difference between the t—quantiles of the distributions of the
latent (or counterfactual) outcomes Y; and Yo. Y; hereby represents the wage an
individual with a high school degree would receive and Y, the one without such a
degree, respectively. Furthermore, the treatment effect for the subpopulation of
graduates will be examined and denoted as the Quantile Treatment Effect on the
Treated, AY""". This approach will only identify a causal effect of the high school
degree on the wage distribution under the restrictive assumption that the rank of an
individual is the same for both of the latent wage distributions (see Chernozhukov
and Hansen, 2005 or Firpo, forthcoming).

In the case of selection based on heterogeneous individual impacts of a high school
degree, conventional quantile regression methods may lead to biased estimates; for
general methodological reviews see for example Imbens (2004) and Angrist (2004).
For assessing the causal returns to schooling see also Blundell et al. (2005), Card
(2001), Heckman et al. (2006) or Oreopoulos (2006) with numerous applications for
returns to schooling in the United Kingdom and the United States. Estimates for
homogenous or constant returns to education for Germany reveal values between 5
and 10 percent, depending on the instruments used, whereas the average treatment
effect of schooling has been estimated to be of 8.9 percent for West German males,
see Flossmann and Pohlmeier (2006).

In order to identify the impact of a high school degree on different wage quantiles,
the conditional independence assumption is used. For this assumption to hold, the



latent outcomes Y; and Y; have to be independent of the binary treatment variable D
(equal to one if the individual has successfully completed high school) given a
vector of covariates X. The choice of X and the plausibility of the conditional
independence assumption will be discussed in the next section.

One possibility of using the conditional independence assumption for an assessment
of mean treatment effects is the reweighing estimator of Hirano et al. (2003). This
approach reweighs the observed outcomes Y (which are equal to DY; + (1-D) Yy) by
some function of the propensity score (that is, the conditional expectation E[D|X] of
the treatment variable) in order to estimate the average treatment effect E[Y;-Y] and
the average treatment effect on the treated, E[Y;1-Yo|D=1]. The reweighing procedure
is a method of expressing expectations of latent outcomes (i.e., Y; and Yy) by means
of expectations of observable (realized) variables (Y, D, and X). This follows by
conditioning arguments and several applications of the law of iterated expectation;
the derivation is carried out in the proof of Lemma 1 of Firpo (forthcoming).

OQTE AQTET

To estimate A and , we employ the approach of Firpo (forthcoming),
which is based on the mentioned reweighing method of Hirano et al. (2003). The 1—
quantiles of the latent outcomes Yj(for j = 0, 1) are estimated as

N
(1) (Alj,r = arg minq z&j,ipt(Yi -q).
o1

p. 1s the well known quantile regression check function (see Koenker and Basset,
1978) and &,; are the individual weights which are calculated from the estimated

propensity score of the treatment variable (see Firpo, forthcoming). Similar to the
method of Hirano et al. (2003) for the case of mean effects, this procedure enables
us to compute the quantiles of the latent variables Y; and Y, from observed variables.

The propensity score of receiving a high school degree is estimated using the series
logit estimator (see Hirano et al., 2003), which is a series approximation of the log
odds ratio. Firpo (forthcoming) shows consistency, asymptotic normality and
semiparametric efficiency of the estimators for A°?™™ and AY™™" and proposes
consistent variance estimators.

3 Data and Determinants of Receiving a High School Degree

The empirical part uses 21 samples from 1984 to 2004 drawn from the 21 waves of
the West German Socio-Economic Panel (GSOEP), Haisken-DeNew and Frick
(2005). Samples 4 and 7 of the GSOEP have been omitted. Sample 4 concentrates
on immigrants to West Germany between 1984 and 1993. Sample 7, which is
available only for 2002, 2003 and 2004, is an expansion of the GSOEP concentrated
among high wage earners. Sample 4 is excluded, because there might be comparison



problems between educational qualifications obtained abroad and in Germany.
Several tests to check the sensitivity of the selected samples have been performed.
Inclusion of sample 4 or 7 does not alter our basic findings.

The samples are restricted to male workers with a German citizenship aged 16 to 65
years (including dependent and self-employed workers). All observations with
missing information on education, hourly wages and other variables needed were
dropped (i.e., no imputations were used). The outcome variable is the real gross
hourly wage which is obtained by the division of monthly salary by last month’s
hours of work for all workers including the self-employed. Individuals with
vocational baccalaureate diplomas (“Fachabitur”) are part of the control group. This
degree allows for attending technical colleges but not universities. Wages are
trimmed at the two percent highest and lowest observations on hourly wages in
order to exclude somewhat extreme values from the estimation and to enhance
comparability with other studies.

The treatment variable is the completion of high school, the highest German general
educational qualification. The educational system in Germany is characterized by a
beginning of school attendance at the age of six and of tracking at the age of ten.
After four years of primary schooling, students basically have to choose between
three types of secondary education: secondary schools (“Hauptschule” or
“Realschule”) or grammar school (“Gymnasium”), where graduates can obtain a
high school degree. This degree is qualifying for attending technical colleges or
universities. There are alternatives for receiving a high school degree, called second
chance education. In our samples treatment is a binary variable and as such
irrespective of how the degree has been acquired.

Table A2 of the appendix summarizes some descriptive findings from the samples of
West German male workers aged 16 to 65, among those years of completed
schooling. Note that years of education are not restricted to secondary education. It
includes post secondary education at vocational schools or in the university system
as well. The share of workers with a high school degree rose from 16 percent in
1984 to 25 percent in 2004. In the period of observation, the average number of
years of education decreased for high school graduates from 17.2 to 16.7 years and
increased from 11 to 11.5 years for controls. Thus, male workers with a high school
degree invested on average 6.2 additional years of education in 1984 and 5.2 in 2004
which represents a drop of one year. The mean of real wages is increasing
throughout the observation period, while hours worked are continuously declining in
the control group. In 2004, workers belonging to the treatment group worked on
average 1.2 hours longer per week (or 2.4 percent) and earned hourly 3.6 € (or 28
percent) more than members of the comparison group.



For the present analysis the conditional independence assumption should hold. In
Germany the choice of an education path leading to a high school degree depends on
family background variables like parental education or job status of the parents (see
for example Lauer and Steiner, 1999 and Dustmann, 2004). To explain the selection
into grammar schools empirically and to thereby justify the identifying assumption,
we use variables describing the family background. The GSOEP contains detailed
information on the educational and vocational qualification of the parents, as well as
their job position when the respective worker was fifteen years old. Even though the
school choice takes place earlier for a majority of students (normally when they are
ten to twelve years old), this variable is considered as a reasonable proxy of the
social status of the parents. Information on the job position of the mother was not
used due to some numerical problems. Furthermore, cohort effects turned out to be
insignificant. The strong link between parental background and the educational
choice of students in Germany lends some support for the conditional independence
assumption.

Another factor influencing the choice of an education path might be individual
ability at school entry. If ability influences both selection and outcome, omission of
this variable will lead to biased results (see, for example, Griliches, 1977). The most
popular way to solve this problem is by using an instrumental variables approach.
But, for the question at hand and at least when using this dataset, no adequate
instrumental variables are available. For this reason and especially for the prominent
role parental background plays in the selection decision, we choose a conditional
independence approach.

Table A3 in the appendix summarizes the means of the explaining variables for three
exemplary cross-sections, 1984, 1994 and 2004. Parents of workers with a high
school degree are better educated and fathers work in higher job positions. Not
surprisingly, higher education of the parents and a higher job position of the father
increases the probability of completing grammar school (Table A4). This probability
1s significantly negativly influenced if the father is a blue-collar worker, confirming
the findings of the literature. Family background seems to be a strong influence for
the decision to enter grammar school. Whether this is a consequence of economic
wealth, preferences with respect to education or an interaction of these factors is a
question for continuing research.

4 Evolution of Quantile Treatment Effects

This section discusses the econometric findings on the evolution of the distributional
effects of a high school degree in Germany over the period from 1984 to 2004. In
this period students participating from the educational expansion in the sixties
reached the labour market. Furthermore the computer revolution changed the
organisation of workplaces. Two different treatment effects have been estimated: the
Overall Quantile Treatment Effect (OQTE) and the Quantile Treatment Effect on the



Treated (QTET). The former is an estimate of the impact of the high school degree
on the wage distribution of the whole population of West German male workers
aged 16 to 65, whereas the latter describes the impact on the subpopulation of high
school graduates.

Figure 2 shows the evolution of the OQTE for nine percentiles (10", 20™ up to the
90™ quantile) together with 95 percent confidence intervals (based on the asymptotic
results of Firpo, forthcoming). The point estimates of the OQTEs vary between 0.2
and 0.4. Even though they vary over quantiles as well as over time, the differences
may in fact not be that large when taking into account the 95 percent confidence
intervals. Therefore, at first glance the estimated OQTEs can be considered as rather
stable. By and large, the empirical log differences are in the range of the 95 percent
confidence intervals (Table Al appendix). Thus, the (counterfactual) wage
distributions of workers with and without a high school degree seem to have a
similar shape. The positive effect, however, implies that the distribution of graduates
1s shifted to the right.

Furthermore, there is some indication of a diminishing effect of the high school
degree. Figure 3 illustrates the OQTEs for all quantiles of the cross-sections 1984,
1994 and 2004. The comparison of the point estimates suggests a decline of the
effect which is slightly higher for upper quantiles. Figure 4 compares the OQTE for
all years and for the 10" 50™ and 90™ quantiles, which are often used in the
literature on wage inequality. For a complete depiction, see Figure Al in the
appendix. However, since there is considerable variation in the point estimates, the
evidence on a diminishing effect of the high school degree in Germany is not fully
convincing.

Next, the results for the quantile treatment effect on the treated (QTET) are
discussed (see Table A5 in the appendix). The point estimates of the QTET are
lower than the OQTE and usually statistically insignificant. For comparison reasons,
Table A5 contains the coefficients of a high school degree from ordinary quantile
regressions with the QTET. With respect to the point estimates, estimates of
ordinary quantile regressions are higher than the respective treatment effects. Since
conventional quantile regressions do not take into account any self selection of
schooling or optimization behaviour of the individuals in conjunction with
heterogeneous treatment effects, the coefficient of a high school degree might
overestimate the impact on the wage distribution, presumably as a result of the well-
known ability bias.



Figure 2: The Evolution of the OQTE for nine quantiles, 1984-2004
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Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; own
calculations, see text.

When taking into account the endogeneity of a high school degree in the quantile
treatment model, its impact on the wage distribution of high school graduates does
not significantly differ from zero in most years and for most quantiles. This result
seems to be in contrast to the positive overall quantile treatment effects. However, in
our application, social status of the family is the driving force of grammar school
attendance. This can be interpreted in the way that children of better educated
parents are endowed with certain abilities and attitudes, opinions or behaviour that
also drives selection into jobs.

The empirical results therefore shed some new light on the evolution of the impact
of the high school degree in Germany over time, confirming its well known
selectivity. Following this hypothesis, grammar school graduates do not profit from
the degree as such, but mainly from their family background and inherited skills. If
this interpretation is valid, our findings are in line with the literature on the
selectivity effects of the German tracking system (Ammermiiller and Pischke, 2006,
Bildungsbericht, 2003, Dustmann, 2004, Lauer, 2005 and Schuetz et al., 2005,
among others) and international evidence on the selectivity of schooling, Cunha and
Heckman (2006).



Figure 3: OQTE for West German Males over quantiles, 1984 (circles), 1994
(diamonds), 2004 (squares)

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; own
calculations, see text.

Figure 4: The Evolution of OQTE from 1984 to 2004; 10" (triangle), 50"
(diamonds),
90™ percentile (squares)
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Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; own
calculations, see text.
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5 Concluding Remarks

The high school degree is the most important general educational qualification in
Germany. Since 1960 the number of grammar schools which lead to this degree as
well as the number and share of successful graduates in a cohort distinctly increased.
Even though the influence of schooling on various labour market outcomes is a
central topic of the economics of education, empirical knowledge on long run
impacts of the rising share of workers with a high school degree in Germany is still
rare. Given the debate on the possibly negative effect of the German educational
system of early tracking on equality of educational opportunities, this is surprising.
For educational policy reasons, empirical knowledge on long run impacts of the
educational expansion on socio-economic outcomes such as employment or wages
seems to be essential.

This paper is concerned with the impact of a high school degree on the wage
distribution in the period from 1984 to 2004, which has not been investigated so far.
In this period, the share of male workers with such a degree increased from 16 to 25
percent (in our GSOEP samples). Empirical knowledge of the impact of the high
school degree on the whole wage distribution might be valuable for several reasons.
General competencies learned at grammar school may yield higher returns in
complex tasks and high wage jobs. In particular, grammar schools might be also
helpful for individuals with low productivity. If labour market returns with a high
school degree were higher for students with low productivity (and low wages),
grammar schools could possibly provide a valuable tool for improving individual
education and the productivity of the workforce.

The empirical findings result from comparisons of quantiles of the estimated wage
distributions of individuals with and without a degree. Employing the estimator of
Firpo (forthcoming), we distinguish the overall quantile treatment effects (OQTE)
from the quantile treatment effects on the treated (QTET). The latter effect (QTET)
assesses the impact of grammar school for those workers who studied there while
the former (OQTE) assesses the impact for the whole population of workers in the
samples. The samples consist of twenty-one cross-sections of German male workers
from the GSOEP 1984 to 2004. Our findings suggest that the OQTEs are positive
and significant, while the QTETs are statistically not different from zero. In
addition, there seems to be some evidence that the impact of the high school degree
on the upper part of the wage distribution has declined slightly.

In our application, social status of the family is the driving force of grammar school
attendance, confirming earlier findings from the literature. Children of better
educated parents seem to be endowed with attitudes and skills, which are also
valuable in the labour market. Following this hypothesis, grammar school graduates
did not profit from the degree as such, but instead from their family background and

11



the skills acquired there. This furthermore suggests that the selection of students into
grammer schools might have been too restrictive. For more workers higher
education would have raised their productivity and wages.

The findings provide some new and further evidence on long run impacts of the
educational expansion on the wage distribution. However, some caveats are
necessary at this point. First of all, the estimates of the counterfactual wage
distributions might be sensitive with respect to the share of workers with a high
school degree. From a general equilibrium point of view, the results might differ in
the case when the share of graduates continues to rise. It remains a task for future
research to determine the relationship between the OQTE and the share of workers
with a high school degree. Second, the empirical findings are based on
representative data, in which the number of observations of workers with a high
school degree 1s not that high. Some of the effects are therefore measured with a low
degree of precision. Third, the mechanisms behind parental education, student effort
and school choice as well as behind wages are a major topic of ongoing research. In
fact, educational degrees of parents might only be a part of the factors which are
relevant for the choice of schooling. Therefore, it remains a task for future research
to investigate whether the results of this study remain stable with respect to different
or additional influential factors and improved data. Future research to investigate
skill formation in families seems to be fruitful for educational policy reason.
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Appendix

Table Al: Log Wage Differences: Treatment versus Control Group

Quantile 1984 1989 1994 1999 2004

10" 0.1806 0.2070 0.0903 0.1247 0.2232
20™ 0.2942 0.2956 0.0772 0.2012 0.2332
30™ 0.3102 0.3292 0.1100 0.2519 0.2475
40™ 0.3528 0.3408 0.1983 0.2543 0.2666
50™ 0.3607 0.3478 0.2561 0.2658 0.2427
60™ 0.3711 0.3603 0.2738 0.2694 0.2579
70" 0.3506 0.3657 0.2719 0.2513 0.2231
go™" 0,3726 0.3567 0.2693 0.2813 0.2512
90th 0.3772 0.2794 0.2210 0.2022 0.1529
average 0.3090 0.3008 0.1851 0.2202 0.2150

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; see text; own

calculations.
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Table A2: Means of Wages and Hours for the Treatment and Control Group

Treatment group (with Abitur)

Control group (without Abitur)

Obs. Share Weekly Real Yearsof Obs. Share Weekly Real Years of
(%) hours gross education (%) hours gross education
worked hourly worked hourly
wage wage
1984 172 1585 4459 1542 17.24 913 84.15 4490 11.15 11.00
1985 199 17.74 45.02 15.37 17.24 923 82.26 44.61 11.67 11.06
1986 205 17.73 46.20 16.16 17.18 951 8227 4480 11.59 11.07
1987 198 1694 44.84 15.57 17.05 971 83.06 44.13 11.58 11.02
1988 196 17.33 4526 17.20 17.14 935 82.67 43.82 12.28 11.03
1989 185 16.23 4597 16.22 17.10 955 83.77 44.03 11.93 11.03
1990 194 1751 4476  16.69 16.99 914 8249 4332 1231 11.00
1991 178 16.05 43.98 16.56 16.78 931 83.95 43.26 13.12 10.98
1992 187 16.83 43.11  17.27 16.78 924 83.17 43.10 13.36 10.97
1993 204 18.33 43.63 17.09 16.75 909 81.67 43.03 13.63 11.05
1994 225 19.82 4431 16.54 16.65 910 80.18 43.02  13.55 11.09
1995 249 21.65 44.40 17.18 16.78 901 78.35 4347 13.81 11.16
1996 246 2196 45.08 17.11 16.66 874 78.04 4322  14.06 11.16
1997 248 22.02 45.40 16.67 16.73 878 T77.98  43.57 13.67 11.18
1998 290 23.62 4473  16.88 16.66 938 76.38 4371 1391 11.22
1999 300 2336 44.23 17.68 16.73 984 76.64 43.42 14.15 11.23
2000 526 2396 4537  18.15 16.76 1669 76.04 4393  14.56 11.41
2001 524 2394 4454 18.17 16.73 1665 76.06 43.90 14.30 11.44
2002 519 2558 4494 1824 16.69 1510 7442 4373  14.79 11.45
2003 495 2570 44.72 18.98 16.72 1431 7430 43.42 15.15 11.45
2004 482 2540 4444 18.70 16.68 1416 7460 4321  15.10 11.49

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; see text; own

calculations.
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Table A3: Summary of Statistics, West German Males

Treatment group

Control group

(with Abitur) (without Abitur)

1984 1994 2004 1984 1994 2004
Schooling of the father
“Hauptschule” 0.52 0.51 0.44 0.86 0.84 0.81
“Realschule” 0.17 0.20 0.23 0.10 0.11 0.13
“Abitur, Fachhochschulreife” 0.31 0.30 0.33 0.05 0.06 0.06
Schooling of the mother
“Hauptschule” 0.63 0.62 0.51 0.91 0.88 0.85
sz&lls;f}‘:slfhﬁzlt‘fler 037 038 049 009 012 0.5
Job position of the father
“Blue-collar worker” 0.21 0.24 0.18 0.54 0.54 0.54
“Self employed” 0.22 0.17 0.15 0.17 0.13 0.13
“White-collar worker” 0.31 0.31 0.41 0.18 0.22 0.24
“Civil servant” 0.27 0.28 0.26 0.11 0.11 0.09
Vocational training of the
father
"Technical Training" 0.73 0.73 0.70 0.96 0.95 0.94
"Theoretical Training" 0.27 0.27 0.30 0.04 0.05 0.06

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; see text; own

calculations.
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Table A4: The Determinants of “Abitur”: Logit estimation

1984 1994 2004
Constant term -0,7150%** - 0,5098%** 0,0477
Schooling of the father
“Hauptschule” - 0,4000 - 0,5395%* - 0,3985%*
“Realschule” (reference)
“Abitur, Fachhochschulreife” 0,6067* 0,4180 0,3147
Schooling of the mother
“Hauptschule” - 0,7441%* - 0,7457%* - 0,9222%%*
“Realschule, Fachhochschulreife,
Abitur” (reference)
Job position of the father
“Blue-collar worker” - 0,8090** -0,5079%** - 1,1013%*
“White-collar worker” (reference)
“Self employed” - 0,0669 0,1266 -0,1931
“Civil servant* 0,2954 0,5528%** 0,3581**
Vocational training of the father
“Technical Training”
"Theoretical Training" 0,8230%** 0,5851* 0,53069**
Observations 1085 1135 1898
Pseudo R2 0,1544 0,1361 0,1788

Joint Significance of the variables
(p-value) 0,000 0,000 0,000

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; *= significant at
the 10% level, **=significant at the 5% level; see text; own calculations.
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Table A5: Quantile Treatment Effect

obtained from a simple quantile

QTET obtained from the Firpo

Quantile regression estimation
1984 1994 2004 1984 1994 2004

10th 0,3853** 0,1399** 0,2370** 0,1959 0,0987 0,2513
20th 0,3542%%* 0,1945%%* 0,2938%*%* 0,2616 0,0896 0,2719
30th 0,3567** 0,2184** 0,3102** 0,2693 0,1031 0,2404
40th 0,3273%%* 0,1938%*%* 0,2918%*%* 0,2787 0,1893 0,2495%*
50th 0,3483** 0,2266** 0,2834** 0,2664 0,2237 0,2384**
60th 0,3628%*%* 0,2325%%* 0,2708%*%* 0,2313 0,2474 0,2345
70th 0,3449** 0,2560** 0,2635%** 0,2037 0,2213 0,2005
80th 0,3595%%* 0,2653%*%* 0,2729%%* 0,2877 0,2121 0,2058
90th 0,3583** 0,2650%** 0,2127** 0,2733 0,1611 0,1031

Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; **=significant
at the 5% level; see text; own calculations.
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Figure Al: Evolution of OQTE of Abitur over Quantiles, 1984-2004
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Source: GSOEP 1984-2004, sample of West German male workers aged 16 to 65; own
calculations, see text.
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