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ABSTRAKT
Tato diplomová práce poskytuje aktualizované odhady soukromých výnosů ze vzdělání
v České republice, za použití údajů o zaměstnancích získaných domácím výzkumem
EU-SILC 2007. Dva úzce spojené problémy jsou také zahrnuty. Zaprvé je zde testována
hypotéza signalizačního chování, za účelem rozlišení mezi standardní teorií lidského
kapitálu a modelem signalizačního chování, vzhledem ke vlivu vzdělání na budoucí
výdělek. Zadruhé si práce klade za úkol přispět do probíhající diskuze, která se týká
mzdového rozdílu mezi absolventy středních škol/univerzit. Metodologický základ
využívá regresní analýzy Mincerovských mzdových rovnic. Výnos z jednoho roku
vzdělání je 8,5 procent, což mírně překračuje průměr OECD. Zdá se, že tento model
soukromých výnosů ze vzdělání byl stabilní v době pozdní ekonomické transformace.
Dále nebyla potvrzena hypotéza, že vzdělání má signalizační hodnotu. Z pomaturitního
vzdělání vyplývají relativně vysoké mzdové prémie v porovnání s pouze maturitním
vzděláním; toto je možný důvod pro velký zájem studium na českých státních
univerzitách.

ABSTRACT
This thesis provides updated estimates of Czech private returns to education using data
on employees from a household survey EU-SILC 2007. Two closely related issues are
addressed. Firstly, the signaling hypothesis is tested to distinguish between standard
human capital theory and signaling model regarding the effect of education on future
earnings. Secondly, the thesis aspires to engage in the ongoing discussion concerning
high school/university wage gap. Methodological basis utilizes regression analysis of
Mincerian log-wage equations. Return to a year of schooling is 8.5 percent, which
somewhat exceeds the OECD average. It seems that the pattern of private returns to
education was stable in late transition. No evidence was found supporting the
hypothesis that education contains signaling value. Degrees from post-secondary
schools offer relatively high wage premia compared to high school diplomas, which
may be the motivation behind oversubscription to Czech public universities.
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Objectives, methodology, hypotheses:
The fundamental question of this thesis is whether education pays off in the
Czech labor market. The intuitive answer is yes, but the problem cannot be solved
simply by showing that more educated people are more likely to have a higher salary.
To get a proper picture, we need to look into the Czech labor market and identify its
responses to the individual’s decision of how far they take their studies and which field
they decide for.
On the theoretical level, two major approaches exist: 1) the standard human
capital theory and 2) the signaling theory, both addressing the role of education very
differently. In relation to the first theory mentioned it is reasonable to estimate the
returns to a year of education, the latter would then shed light on any observed “jumps”
in wages of the graduates. From this perspective it is of interest to examine the returns
of complete versus incomplete schooling.
The history of the Czech Republic presents a unique opportunity to observe the
development of the rates of return on education within the country over time as well as
draw a comparison to the recent patterns inside the European Union. The thesis will
summarize relevant changes during the last two decades. Furthermore, a competitive
analysis will be made with the Czech Republic and neighboring countries to discern any
relationships between educational returns and schooling systems.
Czech academic literature concerning the topic can be broadly divided into two
streams. There is number of studies which emerged after 1989. The bulk of them
examine the returns to education under communism and compares to those in the
transition period. The study of Münich et al. (2005) was the most advanced one in terms
of methodology and the scope of its analysis. They run regression on self-reported data
on potential experience and actual years of schooling vs. highest level of educational
attainment to measure the “sheepskin effects”; control for industry and agglomeration
effects; estimate coefficients for all workers as well as for subgroups of state, privatized
and de novo firms employees; examine returns from each educational level within
various specializations; estimate a time-varying-coefficient model for 1991-1996; test
for differences between communist and post-communist education and experience.
The more recent post-transitional literature pursues different objectives. Jurajda
(2005) focuses on the college/high school wage gap in the Czech Republic. He
compares corresponding estimates in countries with similar schooling systems, to
investigate the short supply of college education and oversubscription to universities.
Generally, all the studies primarily use standard Mincerian log-wage equations and they
control for various dummy variables. This will be the methodological basis for this

thesis as well. However, the focus of said thesis will be on the current structure itself
and on our standing among other European countries and will put less emphasis on the
transitional phase. Drawing from Jurajda (2005) it will attempt to evaluate the
college/high school wage gap and its sources. Moreover, returns to college education in
different industries and sectors will be tested, with the aim of answering whether the
differences can be explained by the profitability of the industries or the scarcity of labor
force with tertiary education in certain fields.
The focus of the main hypotheses is the following:
 Education is used as a screening device in the Czech labor market, i.e.
employers expect higher productivity from the workers who attained a higher
level of education.
 The labor market is not competitive for people with the same level of education,
i.e. there exist significant intra-educational differentials. Furthermore, the higher
the level of education, the bigger the relative wage disparities between the
professions.
 In developed countries with a widespread supply of highly educated workers,
the returns to schooling have a non-growing trend over time. Is this the case of
the Czech Republic? If not, what would explain the situation?
The data for the empirical analysis come from the household survey called
EU-SILC 2007. The variables that will be of interest for the thesis include various
demographic characteristics, gross (hourly) wage, quality and quantity of education,
field of occupation, ownership type of the employer, region etc. The Czech Statistical
Office will provide the data sample.
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INTRODUCTION
In the 1960’s, human capital economists set theoretical foundations which made
a connection between earnings, education and experience. The methodological
framework, consequently developed in 1974 by Mincer, has been widely used for
research purposes until present. Human capital theory captures investment in education
similar to investment in capital. Thereby, terms such as direct and opportunity costs,
benefits or returns to education have become a common part of the human capital
terminology. The question which remains is then how should a return to investment be
envisioned in the context of schooling.
Ideally it is a return which arises from completing an additional year (degree, as
the case may be) of education after including all costs and benefits, which have both a
pecuniary and a non-pecuniary character. Such return thus combines not only financial
rewards, but also the societal status, the opportunity of a more fulfilling job etc.
Furthermore, the theory distinguishes between private and social returns that occur due
to spillover effects and externalities of schooling.
This thesis limits the conception of returns to education solely to financial
rewards observed on the individual level, by which means it ranks among empirical
studies that ask whether one’s education pays off in the labor market. Similar studies
focused on the Czech environment abundantly appeared shortly after 1989. Their
general goal was to document changes in the rewards to human capital that came along
with the transition to market economy. Late transition is however somewhat poorer in
the amount of descriptive literature in this field.
Therefore, the thesis sets as its aim to broaden the empirical evidence on returns
to education by analyzing recent data. The methodological basis utilizes standard
Mincerian log-wage equations, estimated through an Ordinary Least Squares regression
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analysis. Special attention is given to the discussion concerning the high
school/university wage gap, initiated by Jurajda (2005).
The heart of the matter is the oversubscription to Czech public universities,
which persists throughout late transition despite a substantial increase of university
graduates in the labor market. Two distinct explanations of high demand for university
admission are offered: either it is due to generous rewards to university degrees, or it
exists because the universities are tuition free. Hence, examining relative market value
of degrees from university compared to high school diplomas would provide pertinent
basis for the evaluation of the abovementioned proposals.
Yet another important question is addressed in the thesis, that is: Why does
education have positive effect on future earnings? The answer is supplied by two
concurrent theories. Standard human capital theory stresses the productivity-enhancing
effect of education. Signaling theory suggests that schooling serves merely to signal a
pre-existing ability. The implications of the signaling theory are particularly relevant for
the social returns to education, because the society can only take advantage of
externalities arising from productive individuals if the signaling mechanism is efficient.
This thesis tests the validity of the signaling hypothesis being the first study to do so in
the Czech Republic.
The empirical analysis relies on data from a household survey called EU-SILC
2007, which is annually executed by the Czech Statistical Office since 2005. Some
impreciseness resulting e.g. from non-response was tackled by the data provider.
Moreover, re-weighting coefficients are used to convert the data from the sample to the
whole population. However, inaccuracies may arise, as years of schooling had to be
imputed from the highest completed degree and hourly wages calculated from monthly
income.
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The thesis is organized as follows. Chapter 1 provides theoretical and
methodological background for the private returns to education. Chapter 2 reviews
some of the previous studies concerned with the financial rewards to skills in the Czech
environment. The goals of the actual empirical analysis as well as the hypotheses are
stated in Chapter 3. The same section also focuses in detail on the empirical strategy. In
Chapter 4, the dataset is described, and the last chapter presents the results.
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1. THEORETICAL BACKGROUND
Since the second half of the 20th century, economists have been concerned about
the returns to education in the labor market. The methodological basis was set by
Becker and Chiswick (1966) and was advanced by Mincer (1974), who derived a
relatively simple model from Becker’s human capital theory. A more detailed
description of this model will be presented in subsection 1.2. In a nutshell, it aspires to
explain the variation in logarithm of earnings not only by the variation in years of
education (as was done previously by Becker and Chiswick), but also in labor market
experience and experience squared, to capture the diminishing influence of this variable
on one’s wage over time.
The estimator of interest to this thesis is the education coefficient. But what does
this coefficient actually imply? Since the baseline model builds on the human capital
theory where the education decision has an investment character, the coefficient should
reflect the private economic returns of an investment of current resources in one
additional year of schooling. Knowing the private returns to education (re thereafter),
one is allowed to evaluate whether it pays off to exert the opportunity and direct costs of
schooling, compared to other investment possibilities.
The interpretation of the education coefficient is not straightforward and is often
subject to confusion. Sometimes the costs of education are neglected, which practically
effaces the difference between the benefits of and the rate of returns to an investment in
education. Therefore the education coefficient is often viewed as a measure of benefits
instead of returns.
The costs of schooling cause a more serious ambiguity in interpretation of the
education coefficient in the Becker and Chiswick human capital earnings function.
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Based on Chiswick (1997) we can specify the model as follows:
log(Es )i = log(E0 )i + (rK )" Si + ! i

(1)

where: ES = annual earnings after attaining S years of schooling,
E0 = annual earnings with no schooling,
r = constant rate of return to a year of schooling,
K = constant ratio of the costs of investment in a year of schooling and potential
annual income if no investment in schooling was made, and
S = number of years of schooling completed.
In this specification the schooling coefficient shows the percentage change in
one’s earnings associated with an additional year of education. For the sake of
simplicity of exposition it is assumed that K = 1. Chiswick (1997) points out that this
assumption is satisfied only under certain circumstances and shows how the estimated
coefficient changes dramatically with K. A similar assumption is made by Mincer
(1974). It is however a consensus in pertaining literature to explain the educational
coefficient as re.
While this thesis is mostly concerned with the private re, a point should be made
here about the social returns to education. It is a very interesting measure that includes
both social benefits in form of any positive externalities and social costs of education. It
would be useful to know its value for two reasons: 1) typically it is the taxpayer who
pays for the schooling system in the Czech Republic, and 2) on the basis of this measure
we can calculate to what extent the schooling system should be funded by public
resources.
Social returns are not measurable by traditional methods. Woessmann (2003)
suggests either macroeconomic cross-country analysis of the impact of average
education to average product per worker, or the instrumental variables method to
estimate individual and average regional education. He stresses however that these
methods have very challenging data requirements.
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To summarize, although it is relatively easily possible to estimate the education
coefficient, it requires a careful interpretation. Due to the absence of reasonable
methods it is very difficult to measure the social returns to education, although it would
be a pertinent base for public policy implications.

1.1 Economic theory of returns to education
This subsection presents the main arguments and implications for the empirics
of two principal models about how education is reflected in earnings: the standard
human capital theory and the screening & signaling theory.

1.1.1 Standard human capital theory
According to the standard human capital theory (SHCT thereafter), study
increases one’s labor productivity and hence the future income, since the equilibrium
wage equals the marginal product. The decision concerning the level of schooling is
envisaged as an investment problem, in which we want to maximize the expected
present value (PV) of the stream of future earnings given the direct costs of education,
foregone earnings and future pecuniary benefits.
The assumptions of the model are as follows: educational process as such brings
no direct benefits; we are able to compare future income streams; we have perfect
information about the future and there is a perfect capital market. At the individual
optimum, the PV of the benefits of the last year of schooling is just equal to its costs.
Individuals decide according to their internal rate of return (IRR) in the sense that those
who put more emphasis on the current income will have higher IRR and will be less
likely to study and vice versa.
Within the SHCT we can assume different abilities for different people. The
level of ability would translate into the costs (monetary and psychical) of education for
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each individual. For the sake of simplicity, let’s assume that there are only two groups
of people and that the number of years of education (S) can be either 0 or equal to S*. S
costs c1S for group 1 and c2S for group 2, where c2 < c1. The productivity f of each
person depends only on S.
Let’s define S* as a number that satisfies the following inequality:
f2 ! f1
f !f
< S* < 2 1
c1
c2

(2)

where f1 is the productivity when S = 0, and where f2 is the productivity when S = S*.
The wage offer is f1 for S < S* and f2 for S ≥ S*. Group 1 observes this and rationally
decides not to invest in education, group 2 chooses S equal to S*. Investment in
education varies between the two groups because of the different costs of education and
these are determined by the individual ability to study and to raise productivity (Spence,
1981).
The implications for the empirics are that the ability may cause an upward bias
of the education coefficient. This is due to the fact that in the SHCT model the more
able people tend to study for a longer time, be more productive and get higher wages. In
other words, the optimal schooling choice is endogenous, i.e. correlated with the
disturbance term. This is however not captured in the baseline regression equation,
where education is taken as exogenous and the measure of ability is missing.
Another bias may result from the differences in personal discount rates (IRR).
The IRR is one of the main factors, which determines people’s choice about investing in
education. To illustrate the bias of the estimator, let’s suppose that people with
unusually high (or low) IRR are also similar in some other unobservable characteristics,
which are correlated with wages.
For example Woessmann (2003) suggested that the IRR of “more ambitious”
people may be relatively higher than the IRR of “less ambitious” ones. Under this
7

reasoning, the “more ambitious” people are impatient (due to their high IRR) and prefer
current earnings. Contrarily, the “less ambitious” invest in education, to increase their
future earnings. The problem with the omitted variable is that the labor productivity
(hence also wages) of the “more ambitious” will always be higher compared to the “less
ambitious” with the same level of education. If ambition is not included in the model,
smaller wage dispersion is observed and education coefficient is underestimated.

1.1.2 Screening and signaling theory
Under the signaling hypothesis, employees use education to signal their abilities.
Education itself doesn’t increase productivity, because productivity is innate to an
individual. Employers use this signal to screen job applicants for their productivity and
offer wage equal to expected marginal product.
What follows is the pure signaling model based on Spence (1981). Let’s set
similar assumptions as in the SHCT model with ability. Costs of education are c1S for
group 1 and c2S for group 2; c2 < c1; individuals chose optimally either 0 or S* years of
study based on their costs; S* is defined by the same inequality as previously. The labor
productivities now don’t depend on S but are always f1 for group 1 and f2 for group 2,
while f1 < f2. The salary offer in equilibrium is f1 if S < S* and f2 if S ≥ S*.
In this setting it is rational to chose S = 0 for group 1 and S = S* for group 2. If
the group 2 didn’t invest in education (as their productivity is f2 and studying doesn’t
have any impact on that), the employers would not distinguish them and set a common
wage w = a1f1 + a2f2, where a1 and a2 are proportions of people in groups 1 and 2,
respectively. That would be counterproductive for group 2; therefore they invest in S*
to signal their productivity and get the wage equal to f2. So, under pure signaling theory,
education serves only to redistribute income according to different labor productivities
of workers, but it does not raise the overall productivity.
8

The implications for empirical research based on the Mincer equations are again
that the education coefficient will be biased upwards, since it is only the highly
productive people who chose to study. Also, the coefficient loses its importance because
employers can look through other sources to learn the true productivity. In practice,
reputation, i.e. work history can be used instead.
Testing the signaling hypothesis is a problematic matter. A method by Altonji
and Pierret (2001) is based on the idea that employers mostly rely on the education
information when hiring young people whose ability is unknown. However, over time
they learn their true productivity. Therefore it is supposed that education should become
less significant over time in the explanation of wages, while a measure of ability should
gain in importance. Implementation of such a test would nevertheless require data on
ability which is not immediately observable by the employer.
Another method of testing the signaling hypothesis assumes that self-employed
people get their pay exactly according to their productivity and therefore their rate of re
is free from signaling value. The hypothesis is that if re of employees is higher, it is
because the employers place expectations on productivity based on their educational
attainment, which is used as a signaling device. For this test to be valid we have to
suppose that self-employed people are statistically similar to employees. The problem
though, is that one’s choice between entering the self-employed- or employee sector is
endogenous to one’s education and expected earnings. Therefore, test results are subject
to selectivity bias. Moreover, our data set on the self-employed may prove to be very
small compared to available data on employees. This would make it hard to draw any
strong conclusions.
Tsakloglou and Cholezas (2000) tested the signaling hypothesis using the latter
method. They restricted their comparison of re to private sector employees only “since
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it is in the private sector that wages are more likely to be more closely related to
productivity” (Tsakloglou and Cholezas, 2000, p. 15), and concluded that education
served as a screening device for male employees in the Greek labor market. Also
several studies in other countries presented by Harmon et al. (2001) use the same test,
but the interpretation of results is cautious on account of the abovementioned
limitations.
A study for the Czech Republic by Münich et al. (2004, 2005)1 tests the
“sheepskin” (diploma) effects, which suggest that diplomas are used as a signal of
higher productivity. They analyzed data on years of schooling versus highest attained
degree and found that, in the Czech labor market, men and women across all ownership
types are highly rewarded for having a degree. However, sheepskin effects can validate
neither signaling theory nor human capital theory, because ultimately the presence of a
high productivity does not indicate whether one’s productivity is innate or gained at
school.

1.1.3 Summary
Hence, under the SHCT, education is an investment decision, dependent on
various factors. Among them are unobservable characteristics like ability, IRR and
ambition, which correlate with education and wages. This is problematic for Mincerian
methodology, because the omitted variables bias our estimate of the education
coefficient. Some possible solutions are presented in the following subchapter.
The pure signaling theory provides an alternative view on labor productivity.
The main difference is that according to pure signaling theory, studying serves merely
for distinguishing more productive people. Tests of the signaling hypothesis are either
1

Münich, Švejnar and Terrell conducted two separate studies on the same topic, one for each
gender – see Münich, Švejnar and Terrell (2004, 2005).
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too demanding on the dataset or lose confidence due to the self-selection bias. Although
signaling theory supports the existence of positive returns to finished levels of
education, presence of sheepskin effects cannot serve as evidence for it.
This thesis will test the signaling hypothesis by evaluating the statistical
significance of difference in education coefficients for self-employed and employees in
the Czech Republic. The reason for this choice is as follows: this method has been
widely used in academic studies,2 which tested the validity of the signaling hypothesis
using microdata. It must obviously be taken into account that the quality and extent of
the disposable data limit the possibilities of this test.

1.2 Estimation approaches and interpretation problems
This subsection starts with a brief outline of the Mincer equations derivation
based on Mincer (1974) and the interpretation of it in Harmon et al. (2001). It continues
with the description of endogeneity and self-selection biases of the OLS estimators,
followed by some alternative estimation approaches to deal with these problems.
As noted previously, an individual optimizes the choice under the SHCT if the
present value of the last year of schooling (S) is equal to its costs. The condition implied
by the human capital earnings function can be written as:
n!S

YS ! YS !1

" (1 + r )
t =1

t

(3)

= YS !1 + C S

S

where: n = the length of working life plus the length of schooling,
S = the number of years of schooling completed,
YS = annual earnings after attaining S years of schooling,
CS = the costs of schooling,
rS = the internal rate of return, and
t ∈ 1, 2,…, n is time in years.

2

See Chapter 3 for more details.
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When n is large, we can write:
Y S ! Y S !1
= Y S !1 + C S
rS

(4)

Additionally, for sufficiently small CS we can approximate the rS by:
rS "

YS ! YS !1
YS

(5)

" log YS ! log YS !1

This is how Harmon et al. (2001) devised the log wage variation to estimate the re.
To derive the functional form of the earnings equation, let’s define Et as the
potential earnings at time t, Ct as investment costs for a year of schooling and Kt as a
ratio of Ct and Et or as the proportion of period t spent acquiring human capital. Mincer
(1974) assumed that rt = r, which gives us the following equation:
r=

!Et
Kt Et

(6)

He also supposed that Kt=1 during full time education and that it declines
linearly with experience during the post-school years. These two assumptions are
captured in the following two formulas:
E S = E 0 e rS = X!e rS

Kt = K0 "

(7)

K0
!t
n

(8)

In the first formula E0 is approximated as a linear function of X, which is a vector of
characteristics assumed to affect earnings.
Potential earnings after S years of education and x years of post-school
experience are expressed by:

& x
#
E x = E S ' exp$$ r ( K t dt !!
% 0
"

(9)
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The last term can be integrated in the following way:
x

! K dt = K
t

0

0

x"

1 K0 2
x
2 n

(10)

After inserting the integrated term, we get:

K
&
#
Ex = E0e rS ( exp r $ K 0 x ' 0 x 2 !
2n "
%

(11)

Taking logarithms of both sides of the equation, we can write:
& rK #
log E x = log E 0 + rS + rK 0 x ' $ 0 ! x 2
% 2n "

(12)

Since actual earnings are given by Yx = (1 ! K x )E x , we arrive to:
' rK
log Yx = X( + rS + rK 0 x ! % 0
& 2n

$ 2
" x + log(1 ! K x )
#

(13)

Finally, by simplifying the notation of the previous formula we come to a
convenient empirical approximation of earnings in the SHTC:
log Yi = X i # + rS i + "xi + !xi2 + u i

(14)

In this functional form, each of the variables refers to an individual i and the
disturbance term is assumed to be independent of Si and Xi. The schooling coefficient r
is interpreted as the private return to education.
As discussed earlier in this chapter, education is an endogenous variable under
the SHCT, but it is treated as exogenous by the Mincer empirical approximation. This
may cause a problem to our OLS estimator, since the empirical form does not take into
account those endogenous factors which are correlated with schooling. These
immeasurable factors i.e. individual ability and personal discount rates are contained in
the disturbance term instead. The correlation of the disturbance term with schooling will
consequently bias our OLS estimator of r, because the education coefficient would
include some of the effects that should be attributed to the omitted variables.
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There are basically three possible solutions to the ability bias problem:
1. To include the ability or a measure for it in equation (14). This would
reduce the variation in education caused by ability and our education
coefficient would refer to the effect of studying on wages. Example of
such a control is IQ testing.
2. To compare the effects of either schooling or work on a group of
individuals who do not differ in any other characteristics. We can do this
by using twins and assuming they have similar if not the same innate
ability, since they have the same socioeconomic background, geographic
influences and heredity. We can then estimate a model for earnings
differences:
# log Yi = " 0 + "1#Si + #ai (= 0 )+ #! i

(15)

and get a consistent estimate for β1, as the ability bias is eliminated. This
method is a special case of more general fixed effects estimation.
3. To overcome the problem of Si being correlated with the error term, we
can use instrumental variables (IV) method. The idea behind the IV
method is that instruments work as natural experiments that assign
individuals randomly to different educational levels. The instruments
must be correlated with Si but uncorrelated with ai. Practically, the two
stage least squares regression would first yield estimates of schooling
and then we would use these estimates, that are uncorrelated with the
error term, for our wage regression.
This estimation approach can be mathematically described in the following way:
log Yi = X i ! + rSi + ui

(16)
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where we estimate schooling by
Si = Z i" + ! i

(17)

assuming that
E [X iui ]= E [Z i! i ]= 0.

(18)

Finding the variables for the vector Zi is the most difficult part of this method.
IV method was used in a number of the so called LATE studies (Local Average
Treatment Effects), for example by Angrist and Krueger (1991), the instrument of
which was date of birth, and by Card (1995) who estimated schooling by the proximity
of place of residence to a college. In these studies the IV method gives us usually higher
estimates than the OLS. This happens because the IV method yields estimates for the
less educated group which has a relatively high rate of return for an additional year of
education (Harmon et al. 2001).
Another problem in Mincer’s wage equations is the selection bias of the OLS
estimator. As described in Puhani (2000), this bias occurs when our sample consists of
working people only. Let’s assume that education has a positive effect on wages.
Therefore, the less educated people are more likely to be offered lower wages than their
reservation wage and, hence, they may be prone to non-participation in the labor
market. In other words, only people with relatively high wage offers will be employed.
For this reason, our sample consisting of working people will be biased.
Alternatively, we can consider the fact that women frequently decide voluntarily
not to participate or only work part-time. Consequently, the OLS estimate of wage
benefits attributed to an extra year of study will be biased downwards, as the marginal
return to schooling is supposed to be a decreasing function of schooling.
A way out of this problem proposed by Heckman (1979) is a limitedinformation maximum likelihood method which estimates wages in two steps. In the
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first step, an “inverse Mills ratio” (denoted by λ) is estimated in a Probit model, with
the use of explanatory variables that are likely to affect one’s labor force participation,
but not his or her wage (i.e., the presence of children in the family). This estimate of λ
is then added as an omitted variable to the classical earnings model in the second step.
Heckman’s estimator is consistent only under a number of distributional
assumptions of the error terms. However, this is inefficient, since the disturbances in the
second-step model are heteroskedastic. In addition, we might face colinearity problems
between the explanatory variables of the two models.
It follows that the OLS method is more robust than Heckman’s maximum
likelihood estimator when the above-discussed problems are present.
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2. THEORY APPLICATION FOR THE CZECH REPUBLIC
This chapter gives an overview of the main hypotheses, data, estimation strategy
and results for some of the previous studies concerned with the re in the Czech
Republic. A broad division is made according to the matter of their analysis, which
serves as an organizational guideline throughout the text. The studies are classified as
follows:
1. The “post-revolutionary” studies by Chase (1998), Münich et al. (2004,
2005) and Večerník (2001). These studies analyzed the returns to skills
during communism and the economic transition. Also they compared
these periods.
2. The “post-transition” paper by Jurajda (2005) who evaluated the
college/high school wage gap in the Czech Republic in 2002.

2.1 Hypotheses
Chase (1998) assumed that returns to education would rise and returns to
experience would diminish after the regime change, the latter resulting from emerging
job opportunities for young people. The types of education which provide flexible
skills, i.e. academic high schools, were expected to be relatively more rewarded.
Münich et al. (2004, 2005) compared the rewards to skills gained in the
communist vs. post-communist periods. The re was estimated under two specifications:
“number of years of education”, which yields a constant marginal rate of return for each
additional year of education; and “highest level of educational attainment”, which
assesses relative returns to various educational levels. The purpose was to assess the
sheepskin hypothesis, which presumes that “wages rise faster with extra years of
education, when the extra year also conveys a certificate” (Münich et al., 2004, p. 5).
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The main focus in Večerník (2001) was the analysis of the earnings disparities
and the changes in their determinants during 1989-1999. A cross-national comparison
was conducted to illustrate how the Czech wage structure gradually approached
Western Europe‘s tendencies, including the increase of the returns to education.
Jurajda (2003) tested whether the increase in relative supply of university
graduates in late transition lowered the value of such education on the labor market,
relative to the high school diplomas. The results were supposed to explain why
universities continued to be highly oversubscribed to. While the rejection of this
hypothesis would serve as evidence that the oversubscription to public universities was
due to generous rewards for university degrees, the contrary would imply that high
demand existed because the universities were tuition free.

2.2 Data
Generally, when comparing two or more moments in time, as was done in all of
the “post-revolutionary” studies, two possible types of data can be applied:
1.

Cross-sectional datasets collected in different years (surveys). Within this
possibility, Chase (1998) utilized the 1984 Social Stratification Survey and
microdata from the 1993 Social Stratification Research Project in Eastern
Europe for the communist and the transition period, respectively.
Similarly, Večerník (2001) used Microcensuses (household income
surveys) from the years 1988, 1992 and 1996.

2.

Panel data, coming either from repeated surveys on the same individuals,
or from the retrospective questionnaires. Such dataset was gathered by
Münich et al. (2004, 2005) from the 1996 retrospective survey, which
asked the respondents to report their earnings in the years 1989, 19911996 and at the beginning of their employment.
18

Both types have possible weaknesses. Various cross-sectional datasets not only
comprise different individuals, but might also come from variously designed surveys.
These deficiencies are reflected in lower comparability of the estimation results.
The main shortcoming of the retrospective data used by Münich et al. (2004,
2005) is in the recall error stemming from the fact that people might not remember the
past very precisely. Generally, this type of data may give rise to a duration bias of the
estimated parameters as well. Clearly, people with relatively long job tenure started
their jobs in earlier years than others. Duration bias would occur, if these people also
differed in some unobserved characteristics correlated with explanatory variables from
the regression. To account for this bias, Münich et al. (2005) altered the starting point of
the data. Finally, it was found that parameter estimates were not affected by duration
bias even when the starting point was as early as in the 1950’s.
From another point of view, the data can be divided according to whether they
were drawn from wage databases in companies or collected in household surveys. The
latter source may contain various personal characteristics useful for wage regressions
and was included in all the “post-revolutionary” studies.3 The former one however gives
more accurate information on the hourly wage and was used by Jurajda (2003).4

2.3 Estimation strategy
The core methodology common to all studies is the standard Mincerian logwage equations, which derive estimates for the rates of return to a year of education and
experience. Applying this method repeatedly on different datasets allows testing of
hypotheses for inter-temporal changes or differences between various subgroups of
workers.
3

Večerník (2001) also used wage statistics based on company surveys to illustrate changes in
earnings disparities over time.
4
Jurajda (2003) used cross-sectional data, collected in the 1st quarter of 2002, compiled from an
employer survey called Information System on Average Earnings.
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Both Chase (1998) and Münich et al. (2004, 2005) added dummies for Prague
and industry to their baseline regression model, in order to examine their influence on
regression coefficients and variation in wages. Moreover, returns to different
types/levels of education were estimated in order to evaluate (a) whether the academic
high schools that provide more flexible skills were more rewarded in the labor market
after 1989 (Chase, 1988), and (b) the validity of the sheepskin hypothesis (Münich et al,
2004, 2005).
Both studies dealt with the selection bias in the sample of women by conducting
the limited maximum likelihood estimation, since the labor force participation of
women had a downward tendency in the early transition years. Housing assets, marital
status, per capita household income (minus the income of the respondent) or presence of
children under 15 were used as exclusion restrictions for the Heckman model.
The comparison of results in both studies disclosed the ambiguity of this
method. While the corrected estimates of education and experience coefficients were
significantly different from the uncorrected ones in Chase (1998), they stayed the same
in Münich et al. (2004). Jurajda (2003) also carried out separate estimates for men and
women, but did not consider selection bias in the female sample, nor did he control for
selection of both men and women into private vs. public sector employment or selfemployment.
In testing of the hypothesis concerned with rewards to college education, Jurajda
(2003) used two methods. The first one was based on a comparison of the Czech
college/high school unconditional mean wage gap to other European countries. Within
the second one, Mincerian estimates were conducted with controls for employment
patterns, to discern whether the estimates of the education coefficient increased or
decreased with years, specifically: 1998, 2000 and 2002.
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2.4 Results
A. Returns to education in the post-revolutionary studies
Table 1 summarizes the estimated Mincerian returns to education in three “postrevolutionary” studies. Results of two models are considered: (1) model that yields
estimates to a year of education, and (2) model that assesses returns to vocational,
academic high school and university education, relative to basic school education. Each
study examined one year in the late communism and at least one year in the transition.

Table 1: Estimated Returns to Education
(Absolute values of t-statistics in parentheses, standard errors in brackets)
Communism
Men
Women
Chase (1998)
Reference years:
1984, 1993
(1)
Years of school
Experience
Experience2·100
(2)
Vocational
Secondary
University
Experience
Experience2·100

**0.024
(14.40)
**0.037
(31.92)
**-0.076
(33.53)
**0.084
(6.81)
**0.12
(4.45)
**0.26
(14.55)
**0.036
(32.49)
**-0.073
(33.59)

**0.042
(22.60)
**0.030
(25.66)
**-0.054
(22.00)
**0.057
(4.98)
**0.16
(7.75)
**0.42
(20.85)
**0.030
(26.05)
**-0.054
(22.64)

Men

**0.052
(16.26)
**0.014
(4.77)
**-0.032
(5.42)
**0.10
(2.86)
**0.20
(2.95)
**0.48
(11.26)
**0.16
(5.53)
**-0.035
(5.99)
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Transition
Women
Men

**0.058
(17.34)
**0.009
(3.40)
*-0.012
(2.19)
**0.056
(2.16)
**0.28
(6.33)
**0.46
(12.19)
**0.011
(4.07)
**-0.016
(2.99)

Women

Table 1 - continued
Communism
Men
Women
Münich et al.
(2004, 2005)
Reference years:
1989, 1996, 2002
(1)
Years of school
Experience
Experience2·100
(2)
Vocational
Secondary
University
Experience
Experience2·100
Večerník (2001)
Reference years:
1988, 1992, 1996
(1)
Years of school
Experience
Experience2·100
(2)
Vocational
Secondary
University
Experience
Experience2·100

Men

***0.039
[0.004]

Transition
Women
Men

Women

***0.071
[0.0045]

0.057
[0.004]

***0.068
[0.00488]

0.1374
[.040]
0.1525
[.080]
0.2793
[.044]
0.0220
[.003]
-0.05
[.0001]

***0.197
[0.029]
**0.103
[0.042]
***0.365
[0.04]

0.3228
[.050]
0.3822
[.102]
0.5515
[.058]
0.0240
[.005]
-0.05
[.0001]

***0.384
[0.028]
***0.368
[0.04]
***0.645
[0.04]

0.335
[0.039]
0.307
[0.065]
0.579
[0.046]

***0.315
[0.03]
***0.359
[0.037]
***0.61
[0.0395]

***0.040

***0.051

***0.061

***0.080

***0.083

***0.094

***0.034
***-0.07

***0.022
***-0.04

***0.044
***-0.09

***0.017
***-0.02

***0.037
***-0.08

***0.027
***-0.054

***0.043

***0.055

***0.098

***0.096

***0.166

***0.107

***0.124
***0.339
***0.038
*** -0.08

***0.182
***0.453
***0.022
***-0.04

***0.260
***0.525
***0.044
***-0.09

***0.370
***0.642
***0.017
***-0.02

***0.391
***0.731
***0.037
***-0.08

***0.421
***0.757
***0.027
***-0.054

*Statistically significant at the .10 level; ** at the .05 level; *** at the .01 level.
Figures where the significance level was not mentioned are presented in italics.

B. Returns to education in the post-transition period
Jurajda (2003) documented that the average wages of workers, conditioned by
gender and age, were nearly two times higher for university graduates than for
employees with high school education in 2002. The pay gap was the highest for men
between 31 and 44 years of age and for women aged 31-37.
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An alternative comparison of the median wages relative to high school
education showed smaller but still substantial wage differences. The wage gap between
a median college-educated worker (both genders) aged 31-37 and a median worker with
high school of the same age was about 70 %.
Comparison of the unconditional mean wage gap5 with the results in Brunello et
al. (2000) revealed much higher wage differences in the Czech Republic than in most
EU countries. In particular, the gap was equal to 0.60, therefore about 50 % more than
in the case of West Germany or Austria, with the estimated gap of 0.41 and 0.37,
respectively. This concludes that the returns to university education were extremely
high in regards to western European countries with similar educational structure.
The Mincerian returns to education6 conducted on the 2002 data by Jurajda
(2003) pointed to a reward of 48.2 % for a university degree, relative to high school
education. The 1998 and 2000 figures, resulting from similar specifications, were 40.9
% and 48.1 %, respectively. The 1998-2002 comparison suggests that the
university/high school wage gap increased despite the growing supply of college
graduates on the labor market. Unfortunately, the comparability of the results above
stated is limited due to changes in the surveys over time (namely, the 1998 data
contained only about 50 % of the 2002 companies).
Hence, the college/high school wage gap was substantially higher in the Czech
Republic than in comparable European countries. The inter-temporal comparison
pointed out to the widening of this gap during 1998-2002. With reference to the
previously stated hypothesis, this evidence suggests that the oversubscription to public
universities was due to generous rewards as well as the unavailability of such education.
5

The unconditional mean wage gap was defined as a log of the ratio of average hourly wage.
Estimates from the log-wage regressions with controls for experience and its square, total
employment and its square, industry, ownership, regional dummies and female dummy.
6
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Overall, the results of the previously cited literature can be generalized in following
points:
•

The re increased and the returns to experience decreased for both genders in the
early transition.

•

Academic high schools provided higher returns than the technical secondary
education in the “post-revolutionary” period, which most likely reflected the
flexibility and foreign language premia.

•

Education obtained during communism initially provided higher returns than
post-communist education, mostly due to the decrease of rewards to the newly
minted apprenticeship and vocational high school education. This has changed
in the late transition, when the re for young workers were at least as high as the
returns to skills learned during communism.

•

Sheepskin effects were found for higher levels of education both in 1989 and
1996. Privatized and new firms placed more importance on diplomas during
transition compared to the state sector.

•

Demographic features of individuals such as age and gender dominated the
determination of wages before 1989, but the weight of their influence dropped
somewhat during the transition period. The opposite applies to the explanatory
power of educational degrees.

2.5 Summary
The focus of the “post-revolutionary” studies is on the returns to human capital
under communism and during transition. Their hypotheses concentrate on the changes
of the returns to education that are associated with the switch to market economy. The
major changes have been accomplished in the late transition, when the re reached levels
common to developed countries. However, new questions arise within the topic of the
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returns to education. One of them is the high school/university wage gap, which seems
to be large in comparison with the other EU member states. A possible explanation is a
lack of capacity within universities.
This thesis follows previous studies in both the central subject of analysis - i.e.,
the returns to education - and the Mincerian methodology. The most recent of the
previous studies refer to year 2002. The analysis in this thesis is conducted with data for
year 2006, which not only allows inter-temporal comparisons, but also contributes to a
more comprehensive picture of the post-transitional returns to human capital. This
thesis also continues in the analysis of the high school/university wage gap by
estimating its extent in 2006. Additional analysis is conducted of the validity of the
signaling hypothesis, 7 which remains unaddressed by previous studies for the Czech
Republic.

7

See the subsection 1.1.
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3. ESTIMATION STRATEGY
This chapter addresses the goals of the empirical analysis pursued in the thesis, as
well as all the model specifications. The last two subchapters describe the hypotheses
and methods for their evaluation.

3.1 Traditional returns to education
The primary objective of the empirical analysis is to estimate returns to skills in
the Czech Republic on the basis of the data from EU-SILC 2007.8 The basic regression
equation based on Mincer (1974) is:
log(hW ) = " 0 + "1 # school + " 2 # ex + " 3 # ex 2 + !

(19)

where: hW = the gross hourly wage,
school = the imputed years of education, and
ex = the number of years of labor market experience.
The beta coefficients refer to a year of education or experience. Therefore we
interpret the estimate of β1 as a „constant marginal rate of return on an additional year
of schooling“ (Münich et al., 2004, p. 106). This specification is necessary to maintain a
universal comparability with previous and international studies. In reality, it is expected
that the rates of return to skills would vary for different educational degrees.
The skills however do not explain all variations in wages. The augmented
specification comprises a more extensive set of independent variables, which should
capture the wage effect of various demographic and firm characteristics. The adjusted
R-squared of this model is assumed to be higher, although some of the estimators might
not be statistically significant.

8

EU-SILC (European Union – Statistics on Income and Living Conditions) is a national
modification of an all-European sample survey on the social standing of households. The Czech
Statistical Office is obliged to conduct this survey annually since the Czech admission to the EU in 2004.
The data are described in detail in the following chapter.
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The expanded model is defined as follows:
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% FS k + " 4 % PT + !

where: REG = the region of residence,
CONTR = the type of job contract,
POS = job position (CZ-ISCO),
IND = the industry (CZ-NACE),
FS = the firm size, and
PT = a set of dummies for part-time.
From the above defined variables, the following factors are expected to have a
significant positive influence on wages: capital city, labor contract of indeterminate
duration, prominent job position, financial and the energy sectors and firms with a large
number of employees.
There are several technicalities typical for wage regressions. Usually, separate
estimates are done for men and women, because each group differs in their earning
determinants and therefore also in their respective estimates. In this thesis, the
estimations are either carried out separately for individual groups of men, women and
both sexes, or a female dummy is added to the model.
If not available straight from the data, the years of schooling need to be
manually imputed from the highest degree obtained, according to the standard length of
study at each level.9 The imputation is however subject to error, as people may repeat or
skip years at school or change study programs.

9

The standard length of study in the Czech Republic is currently 9 years at basic schools, 3 years
at high schools without GCE (apprenticeship), 4 years at high schools with GCE and 3-5 years at
universities (3 years for Bachelor’s degree, 5 years for the Master’s degree). The length of study at basic
schools was extended by one year in 1994, so that people born before 1980 were subject to only eight
years of compulsory school attendance. About 90 % of the respondents in EU-SILC 2007 were born
before 1980. Therefore it is more appropriate for the calculations in this thesis to use 8 years as a
benchmark for the basic schools.
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Potential experience has to be calculated when the data do not supply directly
reported figures. The generally accepted formula is one’s age minus years of schooling
minus six years for pre-school. Obviously, this method is prone to substantial
measurement error10 and, moreover, it overestimates the labor market experience of
women with children. This is not the case of the empirical analysis in this thesis,
because the EU–SILC provides the actual labor experience for all respondents.
Finally, heteroskedasticity might be present in these OLS regressions. The
White method of estimating heteroskedasticity-robust standard errors is used to control
for this problem (White, 1980).
The model specification based on the highest educational attainment yields a
variable rate of return, conditional on the type of degree obtained. Such specification
not only describes reality better than the previous one, but it also allows the evaluation
of earnings differentials between different types of schooling.
Technically, we have to exclude one educational degree from the model, in
order to overcome the problem of the linear dependency of vectors. In general, this
holds for all the dummy variables. The excluded category – in this case basic school
education (eventually incomplete primary education) – serves as a benchmark to which
the other educational coefficients refer.
The educational levels that enter the model are: A - apprenticeship without
GCE,11 HS - high school with GCE, UG - undergraduate (bachelor, college diploma)
and UNI - university (Master’s degree or postgraduate).

10

The impreciseness, resulting from the measurement error related to potential experience, was
quantified in Münich et al. (2004). It was reported that in 1996 the education coefficient based on
potential experience was higher by a 0.8 percentage point than the one based on actual self-reported data.
11

General Certificate of Education; „maturita“ in Czech. An examination taken usually at
academic or technical high schools in four or five subjects at age 18-19.
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The model is specified in the following way:
log(hW ) = " 0 + "1 # A + " 2 # HS + " 3 # UG + " 4 # UNI + " 5 # ex + " 6 # ex 2 + !

(21)

Alternatively, we will consider an augmented specification:
log(hW ) = " 0 + "1 % A + " 2 % HS + " 3 % UG + " 4 % UNI + " 5 % ex + " 6 % ex 2 +
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3.2 Testing the signaling hypothesis
The signaling hypothesis is based on the notions of the screening & signaling
theory presented in the first chapter.
Hypothesis 1: Education is used as a screening device in the Czech labor
market, i.e. the employers expect higher productivity from workers who had attained a
higher level of education. Since the employers do not know the true productivity of their
employees, they give financial rewards to those with higher educational degrees.
In the strong version of the signaling hypothesis, the education is merely a signal
of one’s labor productivity for the future employers. The weak version allows a certain
role of schooling in the creation of human capital.
To evaluate the signaling hypothesis in the Czech Republic, a method derived
by Wolpin (1977) is used. The returns to education are estimated separately for the selfemployed and salaried workers. A test is then conducted to see whether the education
coefficient of the self-employed is significantly smaller than the coefficient of
employees. In the opposite case, the signaling hypothesis can be rejected.
The rationale behind this test is that the self-employed do not have to signal their
innate ability to the future employer. As an unscreened group, they have the re equal to
the returns to human capital. By contrast, the re for the employees contains a signaling
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value. The goal of this test is to show that the signaling value is significantly large and
positive.
The strong version of the hypothesis would be validated if the re were
insignificant for the self-employed, but significant and positive for the salaried workers.
The weak version implies that both the self-employed and employees have a significant
and positive re, which is however significantly higher for the latter group.
The model is estimated for two groups of data, filtered according to the
employment characteristics (self-employed, employee). It is specified as follows:

(
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Consequently, we test whether !1SE < !1E using the F-test.
The shortcoming of this test is the possible selection bias of the data, since the
people might choose a particular employment status in accordance with their
unobserved characteristics. The self-selection is not controlled for in this thesis.
Also, self-employment is much less represented in the data compared to wage
and salary employment. Despite these drawbacks, the test has been used in a number of
academic studies.12 The signaling hypothesis has not been tested in the Czech Republic.

3.3 Estimation of the high school/university wage gap
Hypothesis 2: A significant wage gap exists between the secondary and the postsecondary graduates due to their educational levels. It is supposed that returns to the
degrees are significantly higher for the latter group.

12

See for example Brown and Sessions (1999), Castagnetti et al. (2005), Lofstrom (2000) or
Tsakloglou and Cholezas (2000).

30

The high school/university wage gap is evident from the model:
log(hW ) = " 0 + "1 % BS + " 2 % A + " 3 % UNI + " 4 % ex + " 5 % ex 2 +
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% FS k + " 6 % female + !

k = 22

where the coefficient β3 shows the percentage difference between rewards for high
school (excluded dummy) and the university graduates. The hypothesis cannot be
rejected, if β3 is significantly higher than zero.
A comparison of the β3 estimates in the earlier years (1998, 2000 and 2002 in
Jurajda, 2005) should discern all trends, although this comparison is limited by the
differences in the data sources. A suggested explanation for a non-decreasing trend is
the short supply of university graduates on the labor market.
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4. D ATA
The data used in this thesis are derived from the sample survey called EU-SILC
2007 (European Union – Statistics on Income and Living Conditions). The national
modification of this survey has been conducted yearly since 2005 by the Czech
Statistical Office pursuant to the regulation of the European Parliament and the Council
of the European Union.
The purpose of the EU-SILC is to gather data concerning the social conditions
of households on a long-term basis. Comparisons across the EU are feasible due to the
methodology being common in all member states. The main investigated categories
comprise labor activity of the household members and their labor income, housing
standard, social security income/benefits, and transfers between households, overall
financial situation and household equipment. Additional questionnaires address the
spheres of health and education.
The data collection takes place in randomly selected households across Czech
regions, where the number of questioned households is directly proportional to the sizes
of individual regions. Once selected, the household is annually surveyed in a four-year
cycle. The questionnaires are designed to gather information from both the individual
and the household as a whole.
The EU-SILC 2007 was carried out in March 2007. The questions covered the
period from January 2006 until the present. It involved over 10 thousand households
and was completed in 83 % cases.
For the purposes of this thesis, the original sample is reduced to all respondents
aged 16-65, who were employed or self-employed in 2006 and 2007 and who were not
students or retired at the same time. Therefore, the analysis of the EU-SILC data is
limited to the working individuals only. For the sake of gathering the information on the
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type of employment and other work characteristics, it was necessary to discard any
informants who changed their labor activity during the investigated period.13 The
resulting sample consists of 8763 individuals, of which 4912 are male and 3851 female.
The self-employed form 11 % of the sample.

Table 2: Weighted Data Means
Variable

Men

Women

Both sexes

Hourly wage

130.34

100.66

117.53

Age

40.46

41.04

40.71

Hours worked per week

45.02

40.65

43.13

Number of workers

4912

3851

8763

(2 335 428)

(1 773 713)

(4 109 141)

(using the rates for conversion)

Source: Own calculations based on EU-SILC 2007 data

The data on individuals include age, gender, location and educational attainment
as well as detailed occupational information. In the original data set, jobs are sorted by
branch (CZ-NACE) and position (CZ-ISCO) to constitute 2 digit subgroups, which can
be compiled into larger categories. When applied, the regression equations use 15
branch sections and 9 position categories. The occupational data also include the type of
job contract and firm size. Last but not least, each respondent explicitly stated how
many years of labor experience they had.
Gross hourly wage – the explained variable in all the models – is computed on
the basis of the gross income in 2006.

13

Workers’ characteristics, such as job position, type of contract and industry, refer to the “present
moment” (i.e. March 2007), whilst information concerning economic activity and salary is based on
labor activity during 2006.
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The data allow the use of the formula:

hW =

GrossIncome2006
Months ! (HoursPerWeek ! 4 )

(25)

as we have cognizance of the number of months worked in the main occupation as well
as the average number of hours per week for each individual.
The error associated with the hourly wage measurement is probably the biggest
disadvantage of this dataset compared to employer surveys. The latter includes
information on wages, drawn directly from the firm’s databases. In contrast, our source
is subject to reporting errors stemming from the fact that people tend to underestimate,
hide or partly omit their incomes, or to report their net income, even though they are
asked for the gross income. These misreports are treated by the Czech Statistical Office,
which verifies the admissibility of the numeric entries.
To convert the data from the sample to the whole population, a set of
coefficients (rates of conversion) is used. These coefficients reflect the ratio between
the true population and the surveyed fraction in each region, including the effect of the
non-response factor.
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5. RESULTS
This chapter presents the results of the empirical analysis conducted with the
EU-SILC data described previously. More specifically, the following subsections
concern the Mincerian returns to education, the evaluation of the signaling hypothesis in
the Czech Republic and the analysis of the high school/university wage gap.

5.1 Mincerian returns to education
The empirical analysis of the returns to education is divided into two parts: the
sub-section 5.1.1 presents returns to a year of education and the sub-section 5.1.2
describes returns to the highest completed level of education. The results follow from
the ordinary least squares estimation of the models (19) to (22) developed in Chapter 3.

5.1.1 Returns to a year of education
As seen in Table 3, the adjusted R-squared14 for both genders is approximately
17 %. Thus, the skills (understood as a year of education, experience and its square) can
explain only 17 % of the variation in hourly wages. The relatively low value of adjusted
R-squared from the regression based on model specification (19) can be attributed to the
relatively small number of explanatory variables.
The adjusted R-squared for women is higher than for men. This pattern persists
even in complex regressions with a wide range of additional explanatory variables.15 It
would appear that there are some unobserved characteristics, possibly related to gender
discrimination, which determine men’s wages. However, said hypothesis is not
examined in this paper.
14

The adjusted R-squared describes the explanatory power of regression coefficients in a more
convenient way, when there is a high number of regressive elements in the model, because it takes into
account the loss of degrees of freedom arising from the addition of new explanatory variables. This is
important for the models (20) and (22) – (24) especially. However, for the sake of consistency, the
adjusted R-squared is reported in all regressions results.
15
See Tables 4 and 6.
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Table 3: Estimated Returns to a Year of Education
(Standard errors in parentheses)
Gender

Year of education
Experience
Experience squared
Constant
Adjusted R-squared
(unweighted)

Men

Women

Both sexes

0.078894***

0.099376***

0.084641***

(0.004905)

(0.005228)

(0.003673)

0.017502***

0.006177

0.011801***

(0.004551)

(0.004455)

(0.003463)

-0.000397***

-0.000156

-0.000272***

(0.000114)

(0.000103)

(8.69E-05)

3.583181

3.279485

3.498549

(0.070003)

(0.043488)

(0.051873)

0.144283

0.242172

0.167703

***Statistically significant at the .01 level.
Source: Own calculations based on EU-SILC 2007 data

The coefficient estimates imply that one additional year of education increases
wages by 7.9 % for men, by 9.9 % for women and by 8.5 % for both genders. Returns to
a year of education are higher for women than for men, which is not a surprising result
since many previous studies arrived at the same conclusion.16 Note that the magnitude
of re does not say anything about the absolute values of wages. It does however suggest
that the wage-education profile is steeper for women than for men. The estimates of re
are statistically highly significant for all groups.
The “experience” coefficients in Table 3 illustrate how much the employers
award additional years of work experience. According to human capital theory, returns
to experience accrue from productivity-enhancing on-the-job training. The negative
signs, preceding the “experience-squared” coefficient estimates, point to the concave
16

Psacharopoulos and Patrinos (2002) listed 95 estimates of schooling returns for men and women
based on the studies from all over the world, including the Czech Republic. About 2/3 of these
coefficients are higher for women than for men.
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pattern of wage-education profile, which indicates diminishing marginal returns to
experience over time. This would suggest the perceived skill obsolescence of
communist-type education which appears to be decreasingly rewarded by the market.
The simple specification (equation 19) is advantageous for comparison with
other studies as it limits the data differences caused by the collection method. Yet the
problem is not completely eliminated, since a number of studies, including this thesis,
impute the years of education from the highest degree obtained. The imputation method
obviously contains errors to the extent that people diverge from the standard length of
study by skipping or repeating years at school.
How do the results presented in Table 3 compare to the latest studies about the
returns to education in the Czech Republic? Coefficient estimates for years of schooling
reported by Jurajda (2005), who relied on data from 2002, are 11.1 % for men and
8.9 % for women. Münich et al. (2005) observed somewhat lower returns based on data
from the same year: 5.7 % for men and 6.8 % for women.
Their model included dummies for region and industry, which undoubtedly had
a lowering impact on the estimates. Our results correspond more with the first source,
although the role of the gender is reversed. Overall, returns to a year of education in the
Czech Republic seem to be slightly above average compared to other developed
countries. As ensues from Psacharopoulos and Patrinos (2002), the regional average re
for the OECD countries is 7.5 % for both genders.
Table 4 presents estimation results of the model (20), which includes dummies
for region, type of contract, job position, occupation, firm size and part-time. The
additional explanatory variables raised the adjusted R-squared from 16.8 % to 24.6 %
for both genders.
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Table 4: Estimated Returns to a Year of Education with Additional Controls
(Standard errors in parentheses)

School
Experience
Experience squared
REG_SOUTH BOHEMIAN
REG_SOUTH MORAVIAN
REG_KARLOVY VARY
REG_LIBEREC
REG_OLOMOUC
REG_PARDUBICE
REG_PLZEN
REG_PRAGUE
REG_CENTRAL BOHEMIAN
REG_USTI NAD LABEM
REG_VYSOCINA
REG_ZLIN
CONTR_1
CONTR_2
CONTR_3
POS_1
POS_2
POS_3

Men
0.065221***
(0.005922)
0.016807***
(0.003732)
-0.000388***
(8.87E-05)
0.034889
(0.034801)
-0.008286
(0.026982)
0.033796
(0.046225)
-0.081209
(0.062198)
-0.002467
(0.033895)
-0.058493
(0.037671)
0.110212***
(0.042725)
0.286344***
(0.038365)
0.094628**
(0.037291)
0.033269
(0.031176)
-0.035052
(0.039625)
0.040588
(0.036642)
0.063800*
(0.038789)
-0.047341
(0.033678)
0.218849
(0.533024)
0.310982***
(0.084114)
0.030347
(0.043529)
0.100494
(0.073692)
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Gender
Women
0.085110***
(0.006784)
0.005775
(0.003923)
-0.000153*
(9.18E-05)
-0.045121
(0.043895)
-0.087509**
(0.037163)
0.006616
(0.044772)
-0.055841
(0.040424)
0.011802
(0.039114)
-0.081161*
(0.046281)
-0.021456
(0.036196)
0.119344**
(0.049192)
0.055486
(0.038499)
-0.060250*
(0.033738)
-0.033168
(0.041129)
-0.018716
(0.039019)
0.036987
(0.026173)
-0.000798
(0.033370)
-0.194918
(0.205566)
0.178265*
(0.109182)
0.159774***
(0.056213)
0.154853***
(0.043488)

Both sexes
0.074588***
(0.004953)
0.009613***
(0.003214)
-0.000232***
(7.87E-05)
-0.000772
(0.025958)
-0.044158
(0.027074)
0.023491
(0.033416)
-0.075530*
(0.041844)
0.004393
(0.025847)
-0.074937**
(0.032082)
0.041169
(0.025706)
0.214196***
(0.034650)
0.074936***
(0.026842)
-0.008371
(0.023248)
-0.038510
(0.029019)
0.011731
(0.027140)
0.026992
(0.046284)
-0.062040
(0.050863)
-0.153160
(0.193172)
0.303303***
(0.067618)
0.111827**
(0.055667)
0.125368**
(0.051707)

Table 4 – Continued (1)

POS_4
POS_5
POS_6
POS_7
POS_8
IND_C
IND_D
IND_E
IND_F
IND_G
IND_H
IND_I
IND_J
IND_K
IND_L
IND_M
IND_N
IND_O
FS_10
FS_49
PART_TIME

Men
-0.008508
(0.049752)
0.070047
(0.044147)
0.079084
(0.063170)
0.024950
(0.035721)
-0.001533
(0.038384)
0.250242***
(0.065704)
0.121901***
(0.041806)
0.233879***
(0.067307)
0.064285
(0.045236)
0.067987
(0.046758)
-0.198365**
(0.085615)
0.185207***
(0.049112)
0.313599**
(0.136787)
0.093147
(0.066516)
0.070725
(0.051809)
0.023980
(0.062893)
0.135669**
(0.063427)
-0.009112
(0.053586)
-0.136623***
(0.033633)
-0.064208***
(0.019363)
-0.147883*
(0.089095)
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Gender
Women
0.128855***
(0.041049)
0.062462
(0.040791)
-0.136931
(0.090592)
-0.006957
(0.041314)
0.076288*
(0.043406)
0.138687
(0.149241)
-0.001344
(0.065331)
0.190116
(0.141551)
-0.009992
(0.076937)
-0.021396
(0.065707)
-0.079084
(0.071184)
0.077933
(0.069732)
0.195776**
(0.091894)
-0.113659
(0.138342)
0.063834
(0.067555)
-0.082640
(0.066189)
-0.005914
(0.065167)
-0.108668
(0.068139)
-0.115413**
(0.048994)
-0.045440**
(0.021507)
-0.049597
(0.035329)

Both sexes
0.048118
(0.049681)
0.034467
(0.026436)
0.064122
(0.050264)
0.089952**
(0.045859)
0.066078
(0.043768)
0.249003***
(0.057857)
0.075361**
(0.035873)
0.244108***
(0.060043)
0.063206
(0.043247)
0.049465
(0.037720)
-0.092516*
(0.054599)
0.177096***
(0.043148)
0.265711***
(0.067431)
0.004819
(0.039171)
0.087305**
(0.043877)
-0.042794
(0.040761)
0.025910
(0.039819)
-0.056369
(0.041047)
-0.135877***
(0.036063)
-0.053630***
(0.014522)
-0.107243**
(0.051658)

Table 4 – Continued (2)

Constant
Adjusted Rsquared

Men
3.562105
(0.100583)

Gender
Women
3.396377
(0.138233)

Both sexes
3.503226
(0.081124)

0.215495

0.299893

0.246137

*Statistically significant at the .10 level; ** at the .05 level; *** at the .01 level.
CONTR_1 = Open-ended contract, CONTR_2 = Fixed-term contract, CONTR_3 = Contract of services,
CONTR_4 = No contract, POS_1 = Senior officials, managers, POS_2 = Professionals, POS_3 =
Technicians and associate professionals, POS_4 = Clerks, POS_5 = Service workers, POS_6 =
Agricultural and fishery workers, POS_7 = Craft and related trade workers, POS_8 = Plant and machine
operators, POS_9 = Elementary occupations, IND_A,B = Agriculture, Hunting and Forestry, Fishing,
IND_C = Mining and Quarrying, IND_D = Manufacturing, IND_E = Electricity, Gas and Water Supply,
IND_F = Construction, IND_G = Wholesale and Retail Trade, Repairs of Goods, IND_H = Hotels and
Restaurants, IND_I = Transport, Storage and Communications, IND_J = Financial Intermediation,
IND_K = Real Estate, Renting and Business Activities, IND_L = Public Administration, IND_M =
Education, IND_N = Health and Social Work, IND_O = Other community, social and personal service
activities, FS_10 = firm with less than 10 employees, FS_49 = firm with 11-49 employees, FS_50 = firm
with more than 50 employees.
Source: Own calculations based on EU-SILC 2007 data

The estimated returns to a year of education dropped to 6.5 % for men, 8.5 % for
women and 7.5 % for both genders. The drop in the values of re compared to the
estimates of model (19) can be attributed to the effect of additional control variables.17
The coefficient estimates of re remained highly significant for all groups. Overall, re is
not very sensitive to these dummies.
The results from Table 4 are closer to estimations of Münich et al. (2005).
According to Jurajda (2005), the estimated educational benefits from a model with
additional firm controls were 10 % for men and 7.7 % for women. However, taking into
account the differences in model specifications and data sources, it is reasonable to say
that our findings are in line with both sources with which our results were compared.
This suggests that the patterns of returns to education found less recently remain the
same when new data are included into the analysis.

17

Psacharopoulos and Patrinos (2002) warn that adding occupational dummies into the model
“leads to stealing part of the effect of education on earnings that comes from occupational mobility”
(Psacharopoulos and Patrinos, 2002, p. 3).
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Now let’s look briefly at the estimates of the additional explanatory variables. In
accordance with expectations, the estimate for Prague is highly significant and positive.
Working in the capital raises the hourly wage by 33 % for men (coefficient of
0.286344)18 and 12,7 % for women, compared to the Moravian-Silesian region. The
regional wage premium is also significant for men in Central Bohemia and in Plzen
region; its values are 10 % and 11.7 %, respectively.
Job positions at the top of the hierarchy obviously entail significant wage
premia. The results suggest that these premia are significant to senior officials and
managers, professionals and technicians, which is in line with a number of labor market
theories. Among others, the New Keynesian theory of efficiency wages interprets the
relatively high and inflexible wages of qualified workers to be the result of an
asymmetric information connected with difficult supervision of these workers. Next to
that, the implicit contract theory explains that each firm tries to motivate its workers to
exert effort in order to reach a managerial position with all its financial benefits.

5.1.2 Returns to the level of educational attainment
Table 5 shows estimates based on the model (21) with different levels of
schooling. The rates of return to the apprenticeship, high school with GCE,
undergraduate and graduate levels at universities and colleges refer to mandatory
primary education. An example follows: a man with a high school degree (GCE) earns
about 30.7 % (the percentage effect of the high school dummy is calculated as
[exp(0.267882)-1]x100) more than an otherwise identical man with basic school
education.

18

The percentage effect of a dummy variable in a semi-logarithmic equation of the Mincerian type
is calculated as [exp(coefficient) – 1] x 100 (Halvorsen and Palmquist, 1980).
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Table 5: Estimated Returns by Level of Educational Attainment
(Standard errors in parentheses)
Gender

Apprenticeship
High school with GCE
Undergraduate
Graduate
Experience
Experience squared
Constant
Adjusted R-squared

Male

Female

Both sexes

0.093733**

-0.002301

0.088283**

(0.042413)

(0.050993)

(0.034816)

0.267882***

0.268239***

0.268389***

(0.044298)

(0.044620)

(0.033442)

0.398387***

0.476769***

0.441352***

(0.124562)

(0.076868)

(0.073743)

0.469055***

0.559269***

0.521274***

(0.047959)

(0.055876)

(0.037921)

0.014448***

0.010612**

0.011500***

(0.004831)

(0.004321)

(0.003628)

-0.000350***

-0.000265***

-0.000280***

(0.004831)

(0.000102)

(9.19E-05)

4.359567

4.275695

4.31985

(0.050537)

(0.055828)

(0.039464)

0.096179

0.159875

0.109938

**Statistically significant at the .05 level; *** at the .01 level.
Source: Own calculations based on EU-SILC 2007 data

The adjusted R-squared from this regression is quite low – its value for both
genders does not exceed 11 %, which is even less than the R-squared obtained from
model (19). The expanded model involving additional variables as defined in the
previous sub-section again slightly improves the explained part of variation in hourly
wages (see Table 6).
With the exception of apprenticeship education for women, all the coefficient
estimates are statistically significant. As Table 5 shows, returns to apprenticeship for
men are 9.8 %. Return to high school education with GCE is the same for men and
women: both groups gain approximately 30 % over their counterparts with primary
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education. Concerning the higher levels of schooling (undergraduate, graduate), the
educational returns for women exceed those for men by 8-9 percentage points.
Returns to the level of educational attainment in this thesis correspond more or
less with the previous studies. Münich et al. (2004) reported that the coefficient
estimates for men (women) were: 0.195 (0.124) for apprenticeship, 0.335 (0.315) for
vocational high school, 0.307 (0.359) for academic high school and 0.579 (0.610) for
university.
As Table 6 demonstrates, adding the explanatory variables to the regression has
a largely negative impact on the educational coefficients' estimates, especially for
women. Meanwhile, the overall accrual of the adjusted R-squared is only about 8
percentage points, which means that the explained part of the variation in wages has not
changed substantially. Some of the additional controls have probably influenced part of
the effect of education on wages. In the case of women, we can infer that it is mostly the
job-position dummy variable, since the estimates of five highest positions are highly
significant and relatively large. Indeed, it means that more educated female workers are
concentrated on job positions and also in the regions and industries which offer
generally high wage premia.
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Table 6: Estimated Returns by Level of Educational Attainment
with Additional Controls
(Standard errors in parentheses)

Apprenticeship
High school with GCE
Undergraduate
Graduate
Experience
Experience squared
REG_SOUTH BOHEMIAN
REG_SOUTH MORAVIAN
REG_KARLOVY VARY
REG_LIBEREC
REG_OLOMOUC
REG_PARDUBICE
REG_PLZEN
REG_PRAGUE
REG_CENTRAL BOHEMIAN
REG_USTI NAD LABEM
REG_VYSOCINA
REG_ZLIN
CONTR_1
CONTR_2
CONTR_3

Men
0.122909**
(0.049703)
0.204739***
(0.054497)
0.265598**
(0.110055)
0.303164***
(0.065974)
0.014406***
(0.003899)
-0.000359***
(9.18E-05)
0.031878
(0.035573)
-0.005103
(0.027591)
0.024900
(0.047274)
-0.078633
(0.064825)
-0.002790
(0.034683)
-0.069476
(0.043728)
0.110391**
(0.044085)
0.306986***
(0.039443)
0.089114**
(0.026855)
0.027148
(0.031892)
-0.028544
(0.040540)
0.038218
(0.037459)
0.054552
(0.038924)
-0.062972
(0.069481)
0.195978
(0.545365)
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Gender
Women
-0.017480
(0.046942)
0.085929
(0.059841)
0.232464**
(0.095311)
0.289529***
(0.077848)
0.006889*
(0.003930)
-0.000208**
(9.44E-05)
-0.047369
(0.039670)
-0.096644**
(0.039706)
-0.021158
(0.049264)
-0.057499
(0.042661)
0.018101
(0.041262)
-0.077915
(0.052201)
-0.034135
(0.038222)
0.109326**
(0.053371)
0.039479
(0.029443)
-0.083335
(0.055855)
-0.059424
(0.043357)
-0.025460
(0.041188)
0.001934
(0.027744)
-0.044149
(0.035247)
-0.127719
(0.216870)

Both sexes
0.071887**
(0.035239)
0.160881***
(0.035239)
0.281091***
(0.073484)
0.327500***
(0.052406)
0.008456**
(0.003318)
-0.000230**
(8.23E-05)
-0.001061
(0.026801)
-0.045018
(0.028069)
0.006620
(0.034514)
-0.073397*
(0.043872)
0.006749
(0.026706)
-0.080400**
(0.034002)
0.036736
(0.026560)
0.223924***
(0.036519)
0.067834**
(0.027663)
-0.019131
(0.024005)
-0.040772
(0.029969)
0.011305
(0.028019)
0.012705
(0.017165)
-0.086253*
(0.051213)
-0.130959
(0.209014)

Table 6 – Continued (1)

POS_1
POS_2
POS_3
POS_4
POS_5
POS_6
POS_7
POS_8
IND_C
IND_D
IND_E
IND_F
IND_G
IND_H
IND_I
IND_J
IND_K
IND_L
IND_M
IND_N
IND_O
FS_10

Men
0.334751***
(0.094001)
0.124880
(0.091203)
0.112440
(0.083281)
-0.019486
(0.051654)
0.059231
(0.046026)
0.067502
(0.064888)
0.016301
(0.036843)
-0.008740
(0.039535)
0.239258***
(0.068855)
0.117879***
(0.043796)
0.215824***
(0.064619)
0.055130
(0.046249)
0.055416
(0.047861)
-0.195944**
(0.087782)
0.170347***
(0.050080)
0.294367**
(0.142633)
0.093652
(0.067279)
0.070500
(0.053030)
0.076032
(0.064250)
0.135101**
(0.067876)
0.022960
(0.054775)
-0.138859***
(0.034570)
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Gender
Women
0.238887*
(0.123523)
0.338592***
(0.072684)
0.241275***
(0.068449)
0.190108***
(0.053880)
0.100946**
(0.044395)
-0.088529
(0.095573)
0.053427
(0.043825)
0.09285**
(0.045074)
0.068779
(0.157451)
-0.031635
(0.068892)
0.154024
(0.109272)
-0.023190
(0.081152)
-0.042173
(0.069287)
-0.108155
(0.075112)
0.053419
(0.073582)
0.163777
(0.105869)
-0.125212
(0.144381)
0.054184
(0.071259)
-0.080662
(0.069966)
0.006364
(0.068741)
-0.137786*
(0.071862)
-0.129635***
(0.049348)

Both sexes
0.332229***
(0.077047)
0.224419***
(0.064443)
0.164273**
(0.065870)
0.070995
(0.059762)
0.044159
(0.027717)
0. 073585
(0.052045)
0.100294*
(0.052206)
0.072485
(0.049597)
0.224798***
(0.060754)
0.065273*
(0.038317)
0.216308***
(0.063071)
0.049124
(0.039387)
0.040281
(0.038945)
-0.097296*
(0.058800)
0.163640***
(0.045484)
0.250243***
(0.071618)
0.001678
(0.040455)
0.087505*
(0.046808)
-0.013622
(0.042086)
0.054611
(0.041099)
-0.047678
(0.042372)
-0.141939***
(0.036615)

Table 6 – Continued (2)

FS_49
Part time
Constant
Adjusted R-squared

Men
-0.061960***
(0.020259)
-0.124274
(0.089706)
4.204617
(0.091340)
0.169933

Gender
Women
-0.059030**
(0.023369)
-0.038976
(0.037301)
4.381245
(0.145400)
0.212414

Both sexes
-0.057996***
(0.015283)
-0.089863*
(0.053269)
4.283316
(0.086933)
0.187097

*Statistically significant at the .10 level; ** at the .05 level; *** at the .01 level.
See Table 4 for more details.
Source: Own calculations based on EU-SILC 2007 data

The annual returns within attainment levels presented in Table 7 can be
calculated using the formula {exp(βS) – 1} / n, where βS is the rate of return from Table
5 corresponding with the level of education S, and n stands for the typical length of
study in years as defined in subsection 3.1. The annual returns show how much a single
year within a certain educational program adds to one’s wage, under the assumption that
each year within this program has the same value added to the human capital. Overall,
undergraduates receive the highest annual returns but the estimates differ for each
gender.

Table 7: Calculated Annual Returns by Level of Educational Attainment (in %)
Gender
Men

Women

Both sexes

Apprenticeship

3.28

-0.08

3.08

High school with GCE

7.68

7.69

7.7

Undergraduate

6.99

8.73

7.93

Graduate

6.65

8.33

7.6

Source: Own calculations based on EU-SILC 2007 data
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5.2 Signaling hypothesis
In this subsection, we test the signaling hypothesis (Hypothesis 1) formulated as
follows: Education is used as a screening device in the Czech labor market, i.e, the
employers expect a higher productivity from workers who had attained a higher level of
education. Since the employers do not know the true productivity of their employees,
they give financial rewards to those with higher educational degrees.
The argument of the signaling theory is that education serves merely as a signal
of high productivity. This signal is credible, because it is less costly (in terms of effort)
to study for the people with a high innate productivity. As a result, the “more
productive” people are best off when they study and the “less productive” ones are best
off if they do not study. The employers observe the level of education and assign higher
wages to the more educated people, because these are supposed to be more productive
at work (Spence, 1981).
This thesis tested the signaling hypothesis using the Wolpin method, which is
based on the assumption that the signaling value of education is only relevant to
employed workers (Wolpin, 1977). According to this method, returns to a year of
education are estimated for the employees and for the self-employed separately. The
signaling hypothesis holds if the re for the employees is higher, i.e. if the signaling
value of education is positive.
Table 8 presents results of the returns to skills for both groups of workers based
on the model (23). Based on the table, both employees and self-employed have highly
significant and positive returns to a year of education. One additional year at school
increases the hourly wage by 7,7 % for the employees and 6 % for the self-employed.
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Table 8: Estimated Returns by Work Activity
(Standard errors in parentheses)
Work Activity

Year of education (β 1)
Experience
Experience squared
Constant

Employee

Self-Employed

0.076946***

0.059925***

(0.003355)

(0.016346)

0.008504***

0.021665**

(0.002553)

(0.010312)

-0.000154**

-0.000669***

(6.61E-05)

(0.000224)

3.731320

3.540641

(0.066876)

(0.370106)

Adjusted R-squared

0.264589

**Statistically significant at the .05 level; *** at the .01 level.
Source: Own calculations based on EU-SILC 2007 data

The significance of the re for the self-employed itself allows the rejection of
what is called the strong version of the signaling hypothesis, which claims that the selfemployed do not receive any significant returns to education. At first sight, the results
suggest the validity of the weak version of the signaling hypothesis, which states that
the re for the employees is higher than for the self-employed (thus it admits that
education has a certain role in the creation of human capital). However, the F-test
rejected that the difference in the re for the employees and for the self-employed was
statistically significant.19 Hence, even the weak version of the signaling hypothesis is
not valid in The Czech Republic.
Subsequently, two alternatives of the original test based on model (23) are
examined. The first one reflects the presence of considerable differences between the re
19

To verify the weak version of the signaling hypothesis, the null hypothesis that β1SE = β1E was
tested against its alternative using the F-test. Based on the test results (the F-statistic, F(1,8675), is equal
to 1.040481 and the associated p-value reaches 0.3077.), the null hypothesis could not be rejected at any
acceptable level of significance. Since β1SE is not significantly different from β1E, also the re for
employees is not significantly different from the re for self-employed.
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for men and for women. The second one deals with the assumption that the signaling
premium might be more relevant among the workers with post-secondary education.
The estimation results of the model (23) according to gender and (self-)
employment are provided in Table 9. The estimated education coefficients are
significant for all four subgroups. The re for the employees remained higher than for the
self-employed, regardless of gender. Once again, the F-test did not allow the rejection
of the null hypothesis, which states that educational coefficients are the same for
employees as for the self-employed. Therefore, the signaling hypothesis is also rejected
for men and women separately.

Table 9: Estimated Returns by Work Activity and Gender
(Standard errors in parentheses)
Work Activity
Employee
Year of education
(β 1)
Experience
Experience squared
Constant
Adjusted R-squared

Self-employed

Men

Women

Men

Women

0.078566***

0.074053***

0.059832***

0.044377*

(0.004843)

(0.004551)

(0.020294)

(0.024977)

0.008617**

0.009248***

0.026998**

0.021039

(0.003500)

(0.002743)

(0.013817)

(0.016352)

-0.000151*

-0.000186***

-0.000874***

-0.000560

(9.13E-05)

(6.34E-05)

(0.000305)

(0.000353)

3.595608

3.490783

3.444807

4.123948

(0.097742)

(0.089134)

(0.374481)

(0.765864)

0.264677

0.266895

0.264677

0.266895

*Statistically significant at the .10 level; ** at the .05 level; *** at the .01 level.
Source: Own calculations based on EU-SILC 2007 data

To evaluate the suggestion that a degree from university serves as a signaling
device, returns to educational degrees were computed similarly to 5.1.2. However, the
possibilities of this test are limited by the dataset, namely by low representation of the
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self-employed in the sample. The division of education according to individual
attainment levels led to insignificant estimation results for the self-employed.
Nonetheless, the F-test again foreclosed the validity of the signaling hypothesis in the
Czech Republic.
Overall, the abovementioned test results reaffirm the role of the human capital
theory in the interpretation of the Czech benefits of education. Accordingly, the
education is deemed to directly increase one’s productivity, which is consequently
financially rewarded in the labor market.
None of the previous studies concerned with returns to education in the Czech
Republic actually tested the signaling hypothesis, but a comparison to other countries is
possible. The empirical results of Castagnetti et al. (2005) imply that education serves
merely as a signaling device in Italy. Also, Tsakloglou and Cholezas (2000) offer some
support for the signaling hypothesis on the Greek labor market. Why are these results
opposite to those in the Czech environment?
A certain role can be attributed to the fact that both Italy and Greece have a
much larger self-employment sector (according to Eurostat, the share of the selfemployed in the total employment is greater than 1/3 in Greece and than 1/4 in Italy).
This improves the quality of the test, as self-employment presents a real alternative to
salaried employment. Also, self-employed workers are better represented in the data.
From the economic point of view, the Southern European results suggest that education
affects the wages of the employees more importantly, while it has no significant role in
determining the earnings of the self-employed.
This corresponds to the fact that in these countries the employment sector
displays high levels of worker and income security. Also, a considerable part of the self-
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employment sector is constituted by farmers and small family-run enterprises, whose
profits depend rather on seasonal factors.

5.3 High school/university wage gap
In this subsection, the model (24) is estimated to determine the Czech high
school/university wage gap,20 by which we understand a pay differential that exists
across otherwise identical people who differ solely in the level of their educational
attainment. This wage gap for men, women and both genders is shown by the
“university education” coefficients in Table 10.21
More specifically, results from Table 10 imply that workers with a university
education earn 28.7 % (men), 44.2 % (women) and 36.8 % (both genders) more than
otherwise similar workers who have only acquired a high school diploma. Accordingly,
the disadvantage of not having a university degree is relatively higher for women than
for men with GCE.22
Results from Table 10 also serve to confirm Hypothesis 2: A significant wage
gap exists between secondary and post-secondary graduates due to their educational
levels. It is presumed that the returns to the degrees are significantly higher for the
latter group.

20

This model includes educational degrees and dummies for respective regions, industries, job
positions, contracts, firm size and the part-time. The regression results for men, women and both genders
are reported in Table 10. The adjusted R-squared associated with these regressions varies from 22 % to
30 % and it is higher for women than for men. All coefficient estimates of the educational levels are
highly statistically significant.
21
Note that the effects of educational dummies have to be interpreted with regard to the semilogarithmic nature of the estimated equation.
22
Overall, the benefits of specific degrees compared to a high school diploma with GCE differ
across genders, with the exception of primary education. Women are relatively less rewarded for
apprenticeship education than men, but they gain more from the university degree. Note that these
findings are in line with the previous notion that women’s wage-education profile is steeper than men’s.
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Table 10: High school/University Wage Gap
(Standard errors in parentheses)
Coefficient estimates
Men

Women

Both sexes

Returns relative to high
School with GCE
Basic school
Apprenticeship
University education
Experience
Experience squared
Constant
Adjusted R-squared

-0.321069*** -0.305332*** -0.308372***
(0.039650)

(0.050635)

(0.033773)

-0.148789*** -0.204741*** -0.167473***
(0.026247)

(0.046234)

(0.029078)

0.252155***

0.366055***

0.313312***

(0.038538)

(0.039162)

(0.029029)

0.018137***

0.009359**

0.011389***

(0.003777)

(0.003706)

(0.003235)

-0.000409***
(9.00E-05)

-0.000226** -0.000262***
(8.95E-05)

(8.12E-05)

4.393319

4.439845

4.428664

(0.088402)

(0.142476)

(0.088808)

0.216594

0.298748

0.244908

***Statistically significant at the .01 level; ** at the .05 level.
Source: Own calculations based on EU-SILC 2007 data

This hypothesis has been formulated accordingly to predictions of both human
capital and signaling models of earnings. Both these economic theories recognize,
although through different channels, the connection between schooling and
productivity. Whether education increases productivity directly or whether it serves to
sort the “more able” people, it still implies that one’s earnings should grow with
educational degrees. The empirical results of the Hypothesis 2 testing are consistent not
only with the above-cited theories,23 but also with the previous study of Jurajda (2005),
23

To evaluate the first part of Hypothesis 2, we state the null hypothesis that high school and
university coefficients are equal. The results of the F-test allow the rejection of the null hypothesis on the
1 % significance level across all the gender groups. The F-statistics for male, female and both sexes are:
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who found a significant high school/university wage gap using the 2002 data. The point
of Jurajda’s wage gap analysis was to discern between two possible explanations of the
oversubscription for Czech public universities, i.e. whether it exists due to generous
rewards for university degrees, or because the universities are tuition free.
If the respective wage gap remained high over time during late transition, the
oversubscription to universities would be motivated by relatively high rewards for postsecondary education. Inter-temporal comparison of the gap across 1998, 2000 and 2002
gave some support to this supposition.
To upgrade this discussion, we include our estimated returns in the original
inter-temporal comparison. The results from four late-transitional years are summarized
in Table 11. The focus on the high school/university wage gap (shown in Table 11 as
the “university education” coefficient) shows that between 2002 and 2006 the gap
dropped by about one third.
In other words, the market value of university education deteriorated compared
to high school education with GCE. The relative loss in benefits to university education
was possibly caused by an increase in the supply of highly educated workers after 2002.
Based on the EU-SILC data it was possible to calculate the percentage shares of young
workers aged 24-30 with a university degree. It follows that their share rose from 9 % in
2002 to 17 % in 2006 for men and from 10 % to 25 % for women.24 This would suggest
that university education was less valued because there was an inflow of university
graduates to the labor market prior to 2006.

F(1,4867) = 42.81; F(1,3807) = 87.37 and F(1,8718) = 116.49, respectively. The validity of the second
part of Hypothesis 2 follows directly from Table 10, because the university coefficient estimates are
positive and highly significant, i.e. different from zero on the 1 % significance level for all gender groups.
24
The figures for 2002 are taken from Table 2 in Jurajda (2005); the figures for 2006 are
calculated on the basis of the EU-SILC 2007 data, using rates for conversion, which serve to convert the
data from the sample to the whole population.
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Table 11: Estimated returns to education over time
(Standard errors in parentheses)

Primary education
Apprenticeship
University education

1998

2000

2002

2006

–0.427

–0.370

-0.360

-0.308372

(0.015)

(0.009)

(0.010)

(0.033773)

–0.271

–0.279

–0.272

-0.167473

(0.013)

(0.008)

(0.006)

(0.029078)

0.409

0.481

0.482

0.313312

(0.030)

(0.020)

(0.014)

(0.029029)

Note: All OLS coefficient estimates for 1998-2002 are based on all workers and condition on total
employment and its square, industry, ownership and regional dummies and the female dummy. By
contrast, the estimates for 2006 condition on the dummies for regions, job contract, job position, industry,
firm size and on the female dummy.
Source: Jurajda (2005); own calculations based on EU-SILC 2007 data (in italics).

Several major drawbacks exist concerning this inter-temporal comparison. As
for the ISAE data used by Jurajda (2005), only the samples from 2000 and 2002 are
similar in size and structure. The ISAE data from 1998 are less representative, as they
contain only about 50 % of firms compared to the later sample. The EU-SILC data used
for said computations come from a completely different survey.25 Lastly, due to
differences in the variables captured in the data, it was not possible to reproduce the
model from the compared study of Jurajda (2005). Therefore, the thesis refrains from
drawing strong conclusions based on this inter-temporal comparison.

5.4 Summary
Chapter 5 is concerned with empirical results ensuing from the econometric
analysis conducted of the EU-SILC data from the 2007. The point of this analysis is to
estimate the returns to a year and to each specific level of education, the evaluation of
the signaling hypothesis, and to estimate the high school/university wage gap in the
Czech Republic.
25

For more details, see the sub-section 2.2 and Chapter 4.
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Returns to a year of education and returns to specific degrees were estimated on
the basis of both parsimonious specification (where the wages are a function of
education and experience) and an expanded model, which includes a number of
additional earnings-related explanatory variables.
The reason for using these models is to obtain results comparable with studies
from different years/countries, and to get less biased estimates by including other
pertinent explanatory variables besides education and experience. As for the results, the
estimated return to a year of education for men, women and both genders is 7.9 %,
9.9 % and 8.5 %, respectively. These findings match the previous estimates made by
Münich et al. (2004, 2005) and Jurajda (2005) using the data for 2002.
Compared to developed countries in general, the rates of re in the Czech
Republic are somewhat higher than average, which suggests that Czech people may be
under-investing in education. The results for specific degrees (reported in Table 5) also
correspond with previous estimates, although the estimates based on the expanded
model are more sensitive to other explanatory characteristics than elsewhere.
Generally, we can draw two conclusions from the estimation of the re: Firstly,
that gender matters. The results imply that the wage-education profile of women is
steeper, although the analysis of the returns to educational degrees (including the
additionally calculated annual returns within certain attainment levels) suggests that this
holds mainly for higher educational levels.
The additional explanatory variables have a lowering effect on the estimates of
the educational coefficients - returns to a year of education decreased by more than one
percentage point for all gender groups. A more significant drop is noticed in the model
that includes dummies for educational degrees, which implies that more educated
workers concentrate in positions, industries and regions that pay higher wages.
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The strong and weak versions of the signaling hypothesis were tested with the
method that compares the re of employees and the self-employed, whose remuneration
theoretically does not contain any signaling value. The strong version was rejected
simply on the basis of the significant re for the self-employed. Although the estimated
re for employees is higher by about 1.7 percentage points than for the self-employed,
the F-test denies the existence of a statistically significant difference between these two
coefficients.
In conclusion, the signaling hypothesis was rejected for both men and women,
which reaffirms the role of the human capital theory in the explanation of the returns to
education in the Czech Republic.
Last but not least, a significant high school/university wage gap was found using
the EU-SILC data: the premium for having university education (compared to high
school with GCE) is 28.7 % for men, 44.2 % for women and 36.8 % for both genders.
The inter-temporal comparison with the previous results of Jurajda (2005) across
four late-transitional years should add to the discussion about the current
oversubscription to the Czech public universities. It is likely that the excessive demand
for university admission is motivated by relatively high returns to post-secondary
education. The results of the inter-temporal comparison are however rather inconclusive
due to substantial differences in the data.
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CONCLUSION
The thesis utilizes the EU-SILC 2007 database to provide updated empirical
evidence on private returns to education in the Czech Republic. Two related topics are
given special attention: evaluation of the signaling hypothesis and quantification of the
high school/university wage gap.
The estimated return to a year of education is 8.5 %, which slightly exceeds the
OECD average. Furthermore, returns to education are higher for women than for men,
especially in post-secondary degrees. The results fit together with previous studies of
Munich et al. (2004, 2005). A stylized fact therefore can be drawn, that while a major
increase in the rate of return to education took place in the first phase of transition, the
late/post-transitional pattern of educational rewards stays more or less stable. Overall,
the thesis suggests that the education pays off in the Czech labor market.
In the human capital theory, the optimal level of schooling is determined by
equating the marginal return to the marginal cost of education. Czech students face
relatively low marginal costs, because schooling, including public universities, is tuition
free. On the other hand, the analysis of EU-SILC data concludes that marginal return to
university education is relatively high compared to high school diplomas. There is some
evidence resulting from EU-SILC data that the share of young workers with postsecondary education increased in the late transition. Although the high school/university
wage gap somewhat narrowed compared to 2002, the reward of nearly 40 %, which a
degree from university offers, still constitutes a sound investment incentive. This
supports the interpretation that oversubscription is caused by insufficient capacity of
public universities.
Signaling value of education measured as a difference between returns to
education for employees and self-employed proved insignificant. This leads to presume

57

that the human capital theory is more relevant for the explanation of wage-education
profiles in the Czech environment than the signaling hypothesis. Hence, the positive
effect of education on future earnings occurs because studying directly increases one’s
productivity.
Other crucial aspects of private returns to education are left for future research.
Methodological issues such as endogeneity of schooling choice or selectivity bias for
women in the sample of employees were not examined in this study. Also, differences
in returns between public and private sector remain unaddressed, because EU-SILC
database offers no possibilities to investigate this topic.
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