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ABSTRACT

Educational Mismatch *and
Wages in Germany

This paper contributes to the literature considering the wage effects of educational mismatch
in Germany. It uses a large German panel data set for the period from 1984 to 1997 and
stresses the importance of controlling for unobserved heterogeneity when analyzing the
labor market effects of over- and undereducation. Using pooled OLS, the estimation results
confirm those found in the existing literature. The estimated differences between adequately
and inadequately educated workers become smaller or disappear totally, when controlling
for unobserved heterogeneity. In contrast to the common results using only cross-sectional
data, the human capital model could not be rejected once controlling for unobserved
heterogeneity.
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I. INTRODUCTION

Similar to most other developed countries, Germany has experienced an increased supply
of highly educated workers in the last decade. In the period from 1985 to 1995 the
enrollment of students in universities increased by more than 24%. In the same period,
the share of the labor force with a university degree increased by 3.4 percentage points
from 9.7% to 13.1%. The share of unemployed with an university degree increased by 2.6
percentage points from 3.8% in 1985 to 6.4% in 1995. At the first glance, these numbers
indicate that the increased supply of high skilled workers has been accompanied by an
increased demand. It might be, however, that the increased human capital of German
workers is not utilized to the full due to an increased misallocation. If the growth of the
supply of highly skilled workers outpaces the growth in the demand for these workers,
overeducation of the work force might increase, with highly educated workers
substituting the lower skilled.

The incidence and the labor market effects of educational mismatch have received
increasing attention in recent years. In this literature workers are differentiated into
workers which are adequately educated for the job they perform, overeducated if they
have an educational attainment which is higher than that required for the job and
undereducated if they have less schooling than required. Among the issues discussed in
this literature are the effects of inadequate education on job and career mobility
(Sicherman, 1991; Hersch, 1991; Robst, 1995a; Alba-Ramirez, 1992; Tsang, Rumberger
and Levin, 1991; Sloane, Battu and Seaman, 1999) and on job satistifaction (Hersch,
1991; Tsang, Rumberger and Levin, 1991). Most of the existing studies study the wage
effects of inadequate schooling (Hartog and Oosterbeck, 1988; Groot, 1993, 1996; Kiker,
Santos and Oliveira, 1997; Alba-Ramirez, 1992; Hersch, 1991; Cohn and Kahn, 1995;
Duncan and Hoffman, 1981; Verdugo and Verdugo, 1989; Rumberger, 1987; Sloane,
Battu and Seaman, 1999). In generdl, the latter studies find that the returns to years of
overschooling are positive, but significantly lower than the returns to adequate education

and that the returns to undereducation are negative.*

! See Groot (1993) and Kiker, Santos and Oliveira (1997) for a survey of the wage effects of
inadequate education.



This paper expands the existing literature in two respects. First, using a panel data
set - the German Socioeconomic Panel (GSOEP) - the paper provides the first
investigation of the extent and the wage effects of over- and underschooling in Germany
using two different measures of inadequate education. Second, existing studies of the
labor market effects of educational mismatch are based solely on cross-section data. It
may be the case that the results of these studies are biased due to unobserved
heterogeneity. Controlling for unobserved heterogeneity might for example be important
when individuals with lower innate ability need more education to attain ajob for which
they are formally overeducated. Therefore, this paper utilize the panel structure of the
data set by estimation random and fixed effects panel estimators to analyze whether
previous results concerning the wage effects of inadequate schooling remain when
controlling for unobserved individua effects.

Section |1 gives a brief description of the data set together with a discussion of
possible measures of over- and undereducation. This section further outlines the
incidence and development of educational mismatch in Germany. The econometric
approach used in the andysis is described in Section Ill. The estimation results are
presented in Section 1V. The estimation results for pooled OLS are presented first to in
order to compare the wage effects of educational mismatch to the results of studies for
other countries. Then the results from random and fixed effects models are presented and
compared to the results from the pooled OLS estimations to analyze the importance of

controlling for unobserved heterogeneity. Section V concludes.

I1I. OVER- AND UNDEREDUCATION IN GERMANY

The sample used in this study is drawn from the German Socio-Economic Panel
(GSOEP), a panel data set for the years 1984 to 1997 consisting of about 13,500
individuals and 7,000 households living in Germany. All full-time employed, prime-aged
males and females of German nationality were selected. Foreigners and East Germans
were excluded in order to study just those individuas who received their education in a
similar schooling system. In addition, self-employed and those currently in education or

training were not considered. After eliminating all observations with missing vaues, a



final sample of 18,647 person-year observations consisting of 2,945 individuals remained
for the analysis.

Educational mismatch is usually measured as the difference between the
educational attainment of an individua and the skill requirements of the job the
individual performs, i.e., aworker is considered to be overeducated (undereducated) if he
has more (less) education than is required for his or her job and adequately educated if his
or her education just meets the job requirements. In order to classify a worker to be
inadequately educated one has to estimate the amount of schooling required for a
particular job. Different approaches have been discussed in the literature to determine the
amount of required education. Kiker, Santos and Oliveira (1997) and Sicherman (1991)
give a detailed discussion of the advantages and disadvantages of different measures of
over- and undereducation.

Several studies have used an exogenous definition of schooling requirements for the
particular occupation the individual is working in order to determine required schooling
(Rumberger 1987; Hartog and Oosterbeck, 1988; McGoldrick and Robst, 1996; Kiker,
Santos and Oliveira, 1997; Sloane, Battu and Seaman, 1999). A mgor criticism of this
measure arises through the potential measurement errors resulting from trandating
categorical values of educational requirements into a single continuous variable of years
of schooling (Sicherman, 1991). Furthermore, if such a measure is very rigid,
misclassifications of workers as over- or undereducated might increase over time, if
adjustments of schooling requirements occur due to technological progress or changes in
workplace organization (Kiker, Santos and Oliveira, 1997). In Germany, there is no
equivalent of an exogenous definition of schooling requirements for different occupations
available, such as the Dictionary of Occupational Titles in the US. Hence, this type of
measurement of educational mismatch cannot be used.

A second approach is to ask workers directly whether they are over- or undereducated
for the job they perform (Sicherman, 1991; Hersch, 1991; Robst, 19953, 1995b;
McGoldrick and Robst, 1996). The main advantage of this measure is that it is job-
specific. It has been criticized, however, due to its subjective nature. Furthermore, the
type of question which is used to determine educational mismatch usualy refers to the

education needed to get a job, not to the education necessary to perform a job. Even



though the GSOEP provides a question about the skills required to perform the job an
individual is employed in, this information is not suitable for the empirical analysis of the
wage effects of inadequate education in Germany either. The categorical values provided
within this question cannot be converted into a single measure of years of schooling
which is comparable with the coding of actual years of schooling provided in the data set.

The following empirical analysis makes use of two other possible measures of
required schooling. The first measure, which follows from Verdugo and Verdugo (1989),
defines required schooling as an one-standard-deviation range around the mean level of
schooling within occupations disaggregated at a 3-digit level. Workers are considered to
be adequately educated if their actual education falls within this range, overeducated if
their actual education is greater than one standard deviation above the mean for the
specific occupation, and undereducated if their actual education is more than one
standard deviation below the mean education. The main criticism of this measure has aso
been its subjectivity, since there is no rationale behind the arbitrary choice of one
standard deviation. Furthermore, this type of measure results in estimated levels of
inadeguate schooling, which are far below those of other measures. As Kiker, Santos and
Oliveira (1997) note, this measure is more sensitive to technological changes and changes
in workplace organization than the others, potentially suggesting misleading conclusions
about the development of inadequate schooling over time.

The second measure of required schooling used in this study is suggested by Kiker,
Santos and Oliveira (1997). They suggest using the modal value within a given
occupation to measure required schooling. Hence, workers are considered to be
adequately educated if their actual education equals the mode value of education within
their occupation. Those workers whose actual educationa attainment is above the modal
education of their specific occupation are considered to be overeducated, those whose
actual education falls below the mode are considered to be undereducated. Similar to the
measure of Verdugo and Verdugo (1989) the mode-index is determined within 3-digit
occupations. The main advantages of this measure over the one proposed by Verdugo and
Verdugo (1989) is that it is less sensitive to technological changes and that it provides

estimates of inadequate schooling, which are more in line with the first two approaches.



Table 1 shows the development of educational mismatch in Germany for the tota
sample and the male and femal e sub-samples for the years 1985, 1990 and 1995. Overdl,
actual years and required years of schooling have dlightly increased over time. The
development of educational mismatch in Germany also shows an increasing tendency
between 1985 and 1995. The increase in educational mismatch is particularly strong for
females, where the share of overeducated females increases from 9% in 1985 to 16% in
1995 and the average years of overeducation from 0.09 years in 1985 to 0.26 years in
1995 when using the mean-index. This development might be explained with the
increasing number of femae students and the increase in female labor force
participation.

According to the mean-index, the majority of German employees are adequately
educated; about 13% of the total sample is estimated to be overeducated and 10% to be
undereducated. Note, that these numbers are comparable to those found in the UK (Groot,
1996), lower than those found in The Netherlands (Groot, 1993), and slightly higher than
those found for Portugal (Kiker, Santos and Oliveira, 1997) and the US (Verdugo and
Verdugo, 1989) when using the same definition of required education. The average years
of overeducation varies between 0.12 in 1985 and 0.17 in 1995 and the average years of
undereducation remain constant at around 0.07 years. The mode-index gives a dlightly
different picture of the incidence of educationa mismatch in Germany than the mean-
index. Both the average years of over- and undereducation as well as the share of
employees being over- or undereducated are relatively higher and more volatile for the
mode-index. The difference between the two measures reflects the different computation
of the two indices. Required education for the mean-index is defined as a range around
the mean years of schooling in an occupation and in the mode-index as the most frequent
level of schooling. It could be expected that in the mean-index individuals have a higher
probability of being classified as adequately educated than in the mode-index (Kiker,
Santos and Oliveira, 1997). According to the mode-index, around one quarter of the
workers are estimated to be either over- or undereducated, respectively. The average

years of overeducation is dightly increasing from 0.46 years in 1985 to 0.55 years in

2 In West Germany, the share of enrolled female students to al students increased from 37.9% in
1985 to 40.9% in 1995. The share of females on the |abor force increased from 35.6% in 1985 to



1990 and 1995, with the increase being lower for males than for females. Compared to
the average years of overeducation, the increase in the average years of undereducation is
stronger, rising from 0.47 yearsin 1985 to 0.64 years in 1995. The increase in the average
years of undereducation is mainly driven by the males, who show an increase in both the

share of undereducated males and the average years of undereducation.

III. EMPIRICAL APPROACH
Two basic specifications have been used in the literature to study the wage effects of
inadequate schooling. Following Verdugo and Verdugo (1989), the first model can be

written as:

|n Yit = aO + alElt + aZOVit + a3UN1t + Xity + git 1 (1)

where InY, denotes the log of gross real hourly wages of individual 7 in year ¢, E, isthe
actual years of schooling, OV, and UN, are dummy variables for overeducation and
undereducation, respectively, X, is avector containing other explanatory variables with
the corresponding vector of coefficients y, and &, isan error term.

According to equation (1), educational mismatched workers are compared to similar
workers with the same level of schooling who work in jobs that require the leve of
schooling they actually have. In the case where productivity and wages are determined by
the actual level of education, the coefficients a, and a, are expected to be zero. If wages
are determined by the education level required to perform a job, any number of years of
schooling exceeding the required amount of schooling would be unproductive and the
reward to these additional years would be zero. In this case an overeducated worker
would earn less than a similar worker with the same level of schooling who is adequately

alocated to ajob and a, would be negative. Similarly, an undereducated worker would

38.8% in 1995.



earn more than an adequately allocated worker with the same education and a, would be
positive.
The second model, which is due to Duncan and Hoffman (1981), decomposes actual

years of schooling (£,) into required years of schooling (£":), years of overschooling

(E°#), and years of underschooling ( £“;) using the following definition:
E, :Ei’; +E/(r) _Eil;’ (2)
where

_ DE/: - E,,if En > E/’; _ DE/: _En!if En < E/:

iz: it . , and Ell; . (3)
, otherwise , otherwise
Using this definition the second specification can be written as:
INY, = B+ BE; + BLE; + BE; + X,y +&,, 4)

In this specification S, is the return to years of required schooling; [, isthe return to an
additional year of schooling beyond the schooling requirement compared to workers in

the same occupation who have the required education, and S, is the return to a year of

schooling below the schooling requirement, relative to workers in the same occupation
who have the required education.

As Hartog and Oosterbeck (1988) note, two competing theoretical models, the human
capital theory and the job competition theory as derived by Thurow (1975), are nested in
specification (4). According to the human capital theory, earnings are not affected by the
requirements of a particular job, since job level and related variables are subsumed in the

age-earnings profile of a Mincer-type wage regression (Mincer, 1974). The human capital

3 See Groot (1993) for a survey of the empirical evidence using the Duncan-Hoffman specification.



model emerges from equation (4) if B, = B, = —[,. In this case, equation (4) reduces to
the standard human capita earnings equation:

InY, =y, +E, +¢&,, (5)

In contrast to the human capital theory, the job competition theory is a demand-side
theory, where marginal productivity is taken as a fixed characteristic of a particular job
and is not related to the characteristics of the worker. Therefore, earnings are related to
the job rather than to the worker. The job competition model emerges from equation (4)
when 8, = 5, =0.

Equations (1), (4) and (5) are estimated for the total sample as well as the male and
female sub-samples using the mean- and mode-index which were described in the

previous section. The vector of other control variables, X ,, includes age and age

squared, tenure and tenure squared, a dummy for marital status, three dummies for firm
size, two dummies for region, five dummies for industries and year dummies.*

So far, existing empirical studies on the wage effects of inadequate schooling are
based on cross-section data. However, it might be that the results of these studies are
biased due to unobserved heterogeneity of individuals. Controlling for unobserved
heterogeneity might be important if individuals with lower innate ability need more
education to attain a job for which they are formally overeducated. Robst (1995b) for
example shows for the US, that there is a negative relationship between college quality
and the probability of being overeducated and a positive relationship between college
quality and the probability of leaving the overeducation status. Following this argument,
one would expect that the estimated coefficients on the overeducation dummy in equation
(2) will become more positive when controlling for unobserved heterogeneity, since
unobserved ability and the probability to be overeducated are negatively correlated.
Applying the same argument, the coefficient on the undereducation dummy should
become less positive, since unobserved ability and the probability to be undereducated

are positively correlated. In order to be able to draw comparisons with previous studies,

4 The estimation results for these additional explanatory will not be discussed. A full set of the

estimation results is available on request.



equations (1) and (4) are estimated using pooled OLS. The role of unobserved
heterogeneity will be analyzed by applying random and fixed effects panel estimators.”

Table 2 contains some descriptive statistics for the total sample together with the
respective overal and the between and within group variation. Table 2 shows that the
required schooling and the different variables describing educational mismatch have a
much lower within-group variation for the mean-index when compared to the mode-
index. The low within-group variation for the variables calculated on the basis of the
mean-index cast some doubts on whether the wage effects of educational mismatch could
be identified in the fixed effects model.

IV. THE RETURNS TO OVER- AND UNDEREDUCATION

The estimation results on equation (1) are reported in Table 3. For the mean-index, the
results for the pooled OLS suggest that overeducated workers earn 4.8% less and
undereducated workers 5% more than workers with the same amount of education who
are working in occupations, which fully utilize their educationa level. Overeducated
males do not earn significantly less than mae workers with the same educational |evel
who work in occupations they are adequately educated for. Undereducated male workers
earn 7.2% more than similar workers in occupations where education requirements
correspond to utilized levels. Overeducated females earn 15.4% less than similar females
in occupations for which they are adequately educated for. Being undereducated,
however, does not lead to a significant earnings advantage for females.

Using the mode-index, the coefficient on the overeducation dummy becomes
statistically insignificant for the total sample and for males. The earnings disadvantage
for overeducated females drops to 5.3%. The coefficients on the undereducation dummy
more than double for the full sample, increasesto 0.118 for the male sample and becomes
significant for the female sample. Overall, the estimation results using pooled OLS are in
line with previous studies using the same specification, i.e., overeducated workers earn
less and undereducated workers earn more than equally educated workers who are

employed in occupations which fully utilize their education.

° See Hsiao (1986) and Baltagi (1995) for surveys of panel data estimation techniques.



Accounting for unobserved heterogeneity changes the above picture dramatically.
Lagrange multiplier tests for random effects (Breusch and Pagan, 1980) favors the
random effects model over the pooled OLS and Hausman specifications tests (Hausman,
1978) show that the random effects model could be rgected against the fixed effects
model for all specifications. Note however, that the estimated coefficients for the used
schooling variables should be interpreted with care, since the low within variation of
these variables (see Table 2) cause doubts that the effects of these variables could be
identified.

For all sub-samples, the absolute values of the estimated coefficients on the dummies
indicating educational mismatch are significantly lower in the random effects model
compared to the pooled OLS. The undereducation dummies for the total and the male
sample become even dtatistically insignificant when using the mean-index. Except for
undereducated females, which experience an earnings disadvantage of 2.1% when using
the mode-index, all coefficients on the over- and undereducation dummies become
statistically insignificant in the fixed effects model. In contrast to the results of the pooled
OLS regression, the results for the pand estimates suggest that the returns to schooling
are determined independently from the occupation an individual performs. The results for
the panel estimates further indicate the importance to control for unobserved
heterogeneity when estimating the Verdugo-V erdugo model.

Table 4 reports the estimation results for equation (4) and (5). Concentrating first on
the estimation results obtained by pooled OLS for the total sample it appears that the
returns to actual years of schooling is about 5.8% and that males display higher returns
than females. These results are similar to those obtained in other German studies using
the same data set (Hai sken-DeNew and Schmidt, 1999). The returns to required schooling
are significantly higher than the returns to actual years of schooling, especially when
using the mean-index. The returns to required schooling are 7.9% when using the mean-
index and 6.4% when using the mode index. Males receive lower returns to required
schooling than females when using the mean-index. Based on the mode-index, however,
the returnsto required schooling do not vary with gender.

For the pooled OLS, all coefficients of the years of over- and underschooling are

statistically significant and have the expected sign, with the exception of the coefficent on
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years of overschooling, which is insignificant for females when using the mean-index.
Using the mean-index, the returns to a year of overeducation is 10.5% for males and
significantly larger than the returns to an additional year of required schooling. Note,
however, that the returns to a year of overschooling for males drops to 6.2% and that the
difference between the returns to overschooling and required schooling becomes
insignificant when using the mode-index. For females the returns to a year of
overschooling is insignificant when using the mean-index and 2.4% when using the
mode-index. The latter is significantly lower than the returns to an additional year of
required schooling. Undereducated workers earn significantly less than adequately
educated workers for all sub-samples. Note, that the absolute value of the estimated
coefficient on years of underschooling is significantly lower when using the mode-index.
For males the returns to a year of undereducation are -5.6% when using the mean-index
and -2.3% when using the mode-index; for females the respective returns are -10.7% and
-3.6%. Overall these results imply, that adequately educated and overeducated male
workers receive about the same returns to schooling, while overeducated females receive
lower returns for an additional year of schooling than adequately educated females.
Undereducated workers, in particular undereducated females, earn consistently less than
adequately educated workers.

Table 4 aso provides the values of Ftests for the prediction of the human capital
model that the years of adequate-, over- und undereducation should be rewarded equally,
i.e. B, =p0,=-0;, and for the prediction of the job competition model that only

adequate schooling is rewarded, i.e. B, = 3, =0. The F-test for the pooled OLS results

shows that the human capital hypothesis of equa returns on adequate-, over-, and
underschooling could be rejected at the 1% level for al specifications except for the full
sample when using the mean-index and for females, where the hypothesis could be
rejected only at the 10% level when using the mean-index. The F-tests on the validity of
the job competition model could be strongly rejected at the 1% level for both measures of
educational matching and all sub-samples.

Similar to the results for the Verdugo and Verdugo model, the estimation results
change when accounting for unobserved heterogeneity. For al specifications, Hausman

specification tests and Lagrange multiplier tests indicate that the random effects model is
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rejected against the fixed effects model and that the pooled OLS is rejected against the
random effects model. As already noted, the estimation results for the fixed effects model
when using the mean-index should be interpreted with care because of the small within
group variation of the variables used on required schooling and over- and
undereducation. Apart from the random effects model for both indices, only the results of
the fixed effects model using the mode-index are therefore discussed here.

For both the random and fixed effects model, the difference between the returns to
actual years of schooling and the return to required schooling becomes smaller if
compared to the results of the pooled OLS. The estimated coefficients on years of
overeducation drop in absolute size for the total and the male sample and rise for the
female sample, whereas the absolute value for the rate of return of underschooling
increases in all cases for the random effects model. Furthermore, the differences between
the returns to a year of required schooling and the returns to a year of overschooling
becomes smaller and in most cases even insignificant.® For the random effects model on
the basis of the mean-index and the fixed effects model when using the mode-index the
human capita hypothesis of equal returns to adequate-, over-, and underschooling could
not be rejected at least at a 5% level. In the random effects model using the mode index,
the human capital assumption could be strongly rejected for the males, but not for the
females. Similar to the pooled OLS, the job competition model could be rejected for all
specification and sub-samples for both the random effects and the fixed effects model.

One might argue, that the indexes used for defining educational mismatch, especially
the mode-index, might be biased due to the occurrence of small cell sizes within 3-digit
occupations. Therefore, all estimations were repeated using the two indexes calculated on
a 2-digit occupational level. At this level there are much larger cell sizes within
occupations and results should be less affected by the occupational mobility of
individuals. We further estimated all the specifications on a restricted sample, where

6 F-tests on the hypothesis that 8, — 5, =0, which are not reported here, could not be rejected at
least at a 5%-level for all sub-samples in the random-effects model when using the mean-index
and for the total sample and the female sub-sample in the fixed effects model when using the
mode-index. For the male sub-sample the hypothesis could not be rejected at the 10%-level in the
fixed effects model.
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occupations with less than 70 observations within each occupation were excluded. The

estimation results reported above are very robust to these changes.”

V. CONCLUSION

This paper provides an empirical evaluation of the wage effects of over- und
undereducation using a German panel data set. In particular, the paper investigates the to
control for unobserved heterogeneity when estimating the wage effects of educational
mismatch. The empirical analysis of the paper uses two different measures of educational
mismatch, drawn from previous literature. The first measure defines required education
as a one-standard-deviation range around the mean schooling level in 3-digit occupations.
The second measure defines required schooling as the modal value of years of schooling
in 3-digit occupations. Both measures indicate, that educational mismatch in Germany
increased dlightly between 1985 and 1995, particularly for females. The two measures,
however, give a different picture of the level of educationa mismatch. Whereas the
mean-index implies that the majority of West German workers is adequately educated for
the jobs they perform, the mode-index shows that about 50% of the employees are either
over- or undereducated.

The results of the effects of educational mismatch on wages using pooled OLS
estimation are broadly in line with the existing literature. Overeducated workers earn less
and undereducated workers earn more than workers with the same level of educational
attainment, but who work in occupations which fully utilize their education. Compared to
co-workers in the same occupation who are adequately educated, overeducated workers
earn more and undereducated workers receive less. The rate of return to a year of
schooling required for a job and the rate of return to a year of overeducation are similar
for males, whereas females receive lower returns to a year of overeducation than to ayear
of required schooling. The rates of return to a year of undereducation are consistently
negative for both measures of educational mismatch and for al sub-samples. Findly, the
estimation results for the pooled OLS imply that both, the human capital model, which

The estimation results using the two indexes based on 2-digit occupations and the restricted
sample are avail able on reguest.
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assumes equa rate of returns to adequate-, over-, and underschooling, and the job
competition model, which assumes that there are no returns on over- and underschooling,
could be strongly rejected.

The estimated effects change dramatically when one controls for unobserved
heterogeneity by using panel estimation techniques. The earnings differences between
inadequately educated workers and equally educated workers who work in occupations
for which they are adequately educated become statistically insignificant when
controlling for unobserved heterogeneity. The absolute value of the rates of return to
years of overschooling becomes similar to the rates of return to required schooling, and
the rates of return to a year of underschooling becomes more negative. Similar to the
results for the pooled OLS, the job competition model could be strongly rejected when
using panel estimators. When controlling for unobserved heterogeneity, however, the
assumptions of the human capital model could no longer be rejected. The results of this
paper indicate the need to test whether existing results on the labor market effects of
educational mismatch for various countries change, when the importance of unobserved

individual effectsis taken into account.
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Table 1: The incidence of over-and undereducation by gender*

Total Male Female
1985 1990 1995 1985 1990 1995 1985 1990 1995

Yearsof Schooling  11.96 11.97 1217 | 11.99 1199 1217 | 11.85 1191 12.19
(0.08) (009 (0.12) | (0.09) (0.10) (0.12) | (0.15) (0.19) (0.31)

Mean-Index
Y ears of Required 1194 1188 1212 | 1192 11.88 1216 | 12.01 1187 12.03
Schooling (0.06) (0.07) (0.09) | (0.07) (0.08) (0.10) | (0.12) (0.12) (0.18)
Y ears of 0.12 0.16 0.17 0.13 0.16 0.14 0.09 0.18 0.26
Overeducation (0.01) (0.02) (0.05) | (0.02) (0.02) (0.02) | (0.02) (0.05 (0.17)
Y ears of 0.06 0.07 0.08 0.06 0.07 0.08 0.08 0.08 0.06
Undereducation (0.01) (001 (001) | (0.01) (0.01) (002 | (0.02) (0.02) (0.01)
Overeducated 0.11 0.13 0.13 0.12 0.13 0.12 0.09 0.13 0.16
Undereducated 0.09 0.10 0.10 0.08 0.09 0.09 0.13 0.13 0.12

Mode-Index
Y ears of Required 1197 1198 1227 | 1193 12.07 1231 | 12.09 1172 1215
Schooling (0.08) (0.09) (0.12) | (0.099 (0.10) (0.13) | (0.16) (0.26) (0.28)
Y ears of 0.46 0.55 0.55 0.48 0.49 0.51 0.42 0.74 0.66
Overeducation (0.03) (0.05) (0.07) | (0.049) (0.05) (0.05) | (0.06) (0.13) (0.21)
Y ears of 0.47 0.56 0.64 0.41 0.56 0.65 0.67 0.55 0.62
Undereducation (0.03) (0.04) (0.06) | (0.049) (0.05) (0.07) | (0.08 (0.07) (0.11)
Overeducated 0.25 0.25 0.25 0.26 0.24 0.25 0.23 0.27 0.24
Undereducated 0.23 0.23 0.25 0.19 0.22 0.24 0.35 0.28 0.30
Observations 1,739 138 1,105 | 1,340 1,062 846 399 324 259

*: All numbers are weighted. Standard deviations in parentheses.
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Table 2: Summary Statistics*

Total Male Female
log (wage) 3.095 3.148 3.148
(0.44)[0.38] {0.26}  (0.42) [0.35] {0.27}  (0.42) [0.35] {0.27}
Y ears of Schooling 11.897 11.956 11.703

Mean-Index:
Y ears of Required Schooling

Y ears of Overeducation
Y ears of Undereducation

Overeducated
Undereducated

Mode-Index:
Y ears of Required Schooling

Y ears of Overeducation
Y ears of Undereducation

Overeducated
Undereducated

Number of Individuals
Number of Observations

(2.59) [2.57] {0.23}

11.900
(2.03) [1.96] {0.55}
0.135
(0.54) [0.48] {0.25}
0.074
(0.33) [0.31] {0.15}
0.120
0.103

12.005
(2.62) [2.42] {1.10}
0.467
(1.22) [1.05] {0.63}
0.574
(1.40) [1.21] {0.84}
0.240
0.246

2,945
18,647

(2.62) [2.61] {0.23}

11.906
(2.07) [2.02] {0.56}
0.142
(0.56) [0.49] { 0.26}
0.068
(0.33) [0.32] {0.14}
0.126
0.091

12.028
(2.68) [2.46] { 1.15}
0.471
(1.25) [1.06] { 0.66}
0.542
(1.42) [1.22] {0.88}
0.242
0.217

2,089
14,265

(2.50) [2.48] {0.22}

11.880
(1.89) [1.82] {0.50}
0.115
(0.49) [0.48] {0.18}
0.093
(0.33) [0.30] {0.17}
0.100
0.144

11.930
(2.44) [2.29] {0.91}
0.452
(1.14) [1.02] {0.53}
0.678
(1.34) [1.20] {0.69}
0.236
0.340

856
4,382

* -

(...): overal standard deviation; [...] between standard deviation; {...} within standard deviation.
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Table 3: Estimated earnings functions: Verdugo and Verdugo-model*

Pooled OLS Random Effects Fixed Effects
Mean Mode Mean Mode Mean Mode
Total Sample:
Y ears of Schooling 0.063* 0.064* 0.053"* 0.053"* 0.025* 0.025*
(0.002) (0.002) (0.002) (0.002) (0.005) (0.005)
Overeducated -0.048"t -0.001 -0.017t -0.009" -0.005 -0.008
(0.014) (0.010) (0.007) (0.005) (0.007) (0.006)
Undereducated 0.050"" 0.106" 0.007 0.015% -0.004 -0.005
(0.014) (0.010) (0.006) (0.005) (0.007) (0.005)
R? 0.62 0.63 0.61 0.61 0.08 0.08
Males:
Y ears of Schooling 0.064%* 0.066"" 0.054% 0.054% 0.024%* 0.025t
(0.003) (0.003) (0.002) (0.002) (0.005) (0.005)
Overeducated -0.026 0.010 -0.011 -0.004 -0.005 -0.004
(0.016) (0.011) (0.007) (0.006) (0.008) (0.006)
Undereducated 0.072" 0.118'" 0.010 0.022"* -0.005 0.001
(0.016) (0.012) (0.008) (0.006) (0.008) (0.006)
R? 0.62 0.63 0.60 0.61 0.08 0.08
Females:
Y ears of Schooling 0.060"* 0.059"* 0.055t 0.053"t 0.031* 0.028"t
(0.004) (0.004) (0.004) (0.004) (0.010) (0.010)
Overeducated -0.1541 -0.053"t -0.042tt -0.023t -0.009 -0.017
(0.030) (0.022) (0.015) (0.011) (0.016) (0.012)
Undereducated 0.008 0.060"" 0.003 -0.001 -0.002 -0.021
(0.023) (0.020) (0.012) (0.010) (0.012) (0.010)
R? 0.58 0.58 0.56 0.55 0.04 0.04

could be rejected for al specifications at least at the 1 percent level.
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Standard errorsin parentheses. ™: statistically significant at least at the 10 percent level. TT: statistically
significant at least at the 5 percent level. All regressions include the variables age and age squared,
tenure and tenure squared, a dummy for marital status, three dummies for firm size, two dummies for
region, five dummies for industry and year dummies. Total sample: 18647 observations of 2945
individuals; Male sample: 14265 observations of 2089 individuals, Female sample: 4382 observations
of 856 individuals. Breusch and Pagan (1980) Lagrangian multiplier test statistics for random effects
have been significant at least at the 1 percent level for al specifications. Hausman tests on the
hypothesis that the coefficients in the random effects model and the fixed effects model are the same



Table 4: Estimated earnings functions: Duncan and Hoffman model*

Pooled OLS Random Effects Fixed Effects
Mean Mode Mean Mode Mean Mode
Total Sample:
Years of Schooling 0.058"" 0.052"" 0.025™"
(0.002) (0.002) (0.005)
R? 0.66 0.63 0.08
Y ears of Required 0.079'" 0.064"" 0.045'" 0.055"" 0.006"" 0.027'*
Schooling (0.003) (0.002) (0.002) (0.002) (0.002) (0.005)
Y ears overeducated 0.086"" 0.055t 0.047t 0.049% 0.003 0.023tt
(0.012) (0.004) (0.004) (0.002) (0.005) (0.005)
Y ears undereducated -0.069"* -0.025t -0.059"t -0.047tt -0.015" -0.026"t
(0.013) (0.004) (0.007) (0.002) (0.008) (0.005)
R? 0.64 0.64 0.60 0.61 0.06 0.08
B1=B,=-Bs 0.50 93.27t 4.75" 4937t 1.07 2.20
B,=Bs=0 43.60™" 134111 182.00"" 706.09"" 1.80 1431
Males:
Y ears of Schooling 0.060"* 0.052* 0.024**
(0.002) (0.002) (0.005)
R? 0.66 0.63 0.07
Y ears of Required 0.078'" 0.065"" 0.045'" 0.055"" 0.008"" 0.026""
Schooling (0.003) (0.003) (0.002) (0.002) (0.003) (0.005)
Y ears overeducated 0.105'" 0.062"" 0.050"" 0.050"" 0.003 0.023""
(0.009) (0.003) (0.005) (0.002) (0.005) (0.006)
Y ears undereducated -0.056't -0.023 -0.062"* -0.047t -0.0211 -0.024't
(0.015) (0.004) (0.008) (0.002) (0.010) (0.005)
R? 0.63 0.64 0.60 0.61 0.07 3.19%
B1=B,=-Bs 4.86" 78.65'" 5.47% 49.44%t 1.54 1.26
B,=Bs=0 72.03"* 171.36" 162.79" 569.29"" 2.35" 10.03"*
Females:
Y ears of Schooling 0.051t 0.052t 0.030"t
(0.004) (0.004) (0.010)
R? 0.63 0.60 0.04
Y ears of Required 0.083"t 0.063"* 0.047tt 0.054t -0.001 0.028"t
Schooling (0.005) (0.004) (0.004) (0.004) (0.005) (0.010)
Y ears overeducated 0.007 0.024'* 0.041"" 0.047"" 0.008 0.028""
(0.037) (0.011) (0.011) (0.005) (0.013) (0.011)
Y ears undereducated -0.107t -0.036" -0.050"" -0.0511 0.002 -0.031"
(0.018) (0.007) (0.013) (0.004) (0.014) (0.010)
R? 0.61 0.59 0.56 0.56 0.03 0.04
B1=B,=-Bs 2.74% 18.36'" 0.37 5.04% 0.24 0.62
B,=Bs=0 18.50"" 17.83" 29.46"" 169.32"1 0.19 4,79

Standard errorsin parentheses. ™: statistically significant at least at the 10 percent level. TT: statistically

significant at least at the 5 percent level. All regressions include the variables age and age squared,

tenure and tenure squared, a dummy for marital status, three dummies for firm size, two dummies for
region, five dummies for industry and year dummies. Total sample: 18647 observations of 2945
individuals; Male sample: 14265 observations of 2089 individuals, Female sample: 4382 observations
of 856 individuals. Breusch and Pagan (1980) Lagrangian multiplier test statistics for random effects
have been significant at least at the 1 percent level for al specifications. Hausman tests on the
hypothesis that the coefficients in the random effects model and the fixed effects model are the same

could be rejected for al specifications at least at the 1 percent level.



Appendix Table 1 (NOT intended for publication): Estimation Results based on Total Sample

Mean-Index Mode-Index
Human Capital Duncan and Hoffman Verdugo and Verdugo Duncan and Hoffman Verdugo and Verdugo
Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Y ears of Schooling 0.058"* 0.0527* 0.025™* - - - 0.063"* 0.054%* 0.025"* - - - 0.0647* 0.054"* 0.025"*
(0.002) (0.002) (0.005) (0.002) (0.002) (0.005) (0.002) (0.002) (0.005)
Required Schooling - - - 0.079%* 0.045™* 0.006"* - - - 0.065* 0.055"* 0.0277* - - -
(0.003) (0.002) (0.002) (0.002) (0.002) (0.005)
Overschooling - - - 0.086"* 0.047* 0.003 -0.049%* -0.017* -0.005 0.055"" 0.049"* 0.023* -0.001 -0.009" -0.008
(0.012) (0.004) (0.005) (0.014) (0.007) (0.007) (0.004) (0.002) (0.005) (0.010) (0.005) (0.006)
Underschooling - - - -0.069"* -0.059"* -0.015% 0.050"* 0.007 -0.004 -0.025t* -0.047tt -0.026"* 0.106%* 0.015* -0.005
(0.013) (0.007) (0.008) (0.014) (0.007) (0.007) (0.004) (0.002) (0.005) (0.010) (0.005) (0.005)
Female -0.157tf -0.192%* - -0.161%* -0.206™* - -0.159%* -0.192%* - -0.159%* -0.192t - -0.166"* -0.193t -
(0.012) (0.011) (0.012) (0.011) (0.012) (0.011) (0.012) (0.011) (0.012) (0.011)
Married 0.051°* 0.037* 0.030"" -0.050"* -0.035 0.0317f 0.050* 0.036™" 0.0307* 0.051*" 0.037"* 0.030"" 0.052* 0.037"* 0.030*
(0.010) (0.006) (0.006) (0.010) (0.006) (0.006) (0.0112) (0.006) (0.006) (0.010) (0.006) (0.006) (0.010) (0.006) (0.006)
Age 0.037t* 0.039%* 0.0977* 0.035* 0.038"* 0.097t* 0.037t* 0.039%* 0.037t* 0.035* 0.038"* 0.0977* 0.036"* 0.038"* 0.097t*
(0.004) (0.002) (0.002) (0.003) (0.002) (0.002) (0.004) (0.002) (0.002) (0.003) (0.002) (0.002) (0.004) (0.002) (0.002)
Age?* 1072 -0.040%* -0.040"* -0.039%* -0.037t* -0.040"* -0.040%* -0.040%* -0.040"* -0.039%* -0.038"* -0.039"t -0.039%* -0.040"* -0.039"t -0.039"*
(0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002)
Tenure 0.005™* 0.003"* 0.001 0.005"t 0.003* 0.001 0.005™* 0.003* 0.001 0.006" 0.003"* 0.001 0.005™* 0.003"* 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Tenure® 102 0.000 0.000 -0.001 -0.002 0.001 -0.001 0.000 0.000 -0.001 -0.003 0.001 0.001 -0.002 0.000 -0.001
(0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.000) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002)
Firm <20 -0.199%* -0.1057* -0.0677* -0.184%* -0.108* -0.067%* -0.196"* -0.105™* -0.0677* -0.190"* -0.106"* -0.067%* -0.191%* -0.1057* -0.0677*
(0.015) (0.007) (0.008) (0.015) (0.007) (0.008) (0.015) (0.007) (0.008) (0.015) (0.007) (0.008) (0.015) (0.007) (0.008)
19<Firm<200 -0.095t* -0.042%t -0.022t* -0.096"* -0.045™* -0.021%* -0.096"* -0.0427t -0.022t* -0.093t* -0.043t -0.022t* -0.090"* -0.042tt -0.0227*
(0.011) (0.005) (0.006) (0.011) (0.006) (0.006) (0.0112) (0.005) (0.006) (0.0112) (0.005) (0.006) (0.011) (0.005) (0.006)
199<Firm<2000 -0.045"* -0.0117* -0.001 -0.037%* -0.012* 0.000 -0.042%* -0.0117* -0.0017* -0.038"* -0.012* 0.000"* -0.039%* -0.0117* -0.001
(0.010) (0.005) (0.005) (0.010) (0.005) (0.005) (0.010) (0.005) (0.005) (0.010) (0.005) (0.005) (0.010) (0.005) (0.005)
North -0.023* 0.002 0.124%* -0.027t* -0.003 0.122%* -0.024% 0.001 0.124%f -0.025t* -0.001 0.122%* -0.024%t 0.001 0.124%*
(0.012) (0.011) (0.024) (0.012) (0.011) (0.002) (0.012) (0.011) (0.024) (0.012) (0.011) (0.024) (0.012) (0.011) (0.024)
South -0.003 0.016 0.0977* -0.003 0.012 0.098"* -0.003 0.016 0.097t* 0.002 0.015 0.0977* -0.003 0.015 0.098"*
(0.011) (0.010) (0.026) (0.010) (0.010) (0.026) (0.0112) (0.010) (0.026) (0.010) (0.010) (0.026) (0.010) (0.010) (0.026)
Agriculture/Mining 0.010 0.014 0.010 0.005 0.008 0.008 0.010 0.015 0.010 0.006 0.014 0.009 0.001 0.013 0.009
(0.025) (0.014) (0.016) (0.023) (0.014) (0.016) (0.024) (0.014) (0.016) (0.023) (0.014) (0.016) (0.024) (0.014) (0.016)
Production 0.036"* 0.005 -0.003 -0.032t* 0.004 -0.003 0.035"* 0.005 -0.003 0.030"* 0.005 -0.003 0.034%* 0.005 -0.003
(0.013) (0.006) (0.006) (0.012) (0.006) (0.006) (0.013) (0.006) (0.006) (0.012) (0.006) (0.006) (0.012) (0.006) (0.006)
Trade -0.106"* -0.0517* 0.040t* -0.103t* -0.0517* -0.040"* -0.105%* -0.0517* -0.040%* -0.100%* -0.050"t -0.040%* -0.101%* -0.050"t -0.040"*
(0.016) (0.008) (0.008) (0.015) (0.008) (0.008) (0.016) (0.008) (0.008) (0.015) (0.008) (0.008) (0.015) (0.008) (0.008)
Services 0.001 -0.011 -0.022t*  -0.039"* -0.005 -0.023"* -0.009 -0.012 -0.022 -0.016 -0.012 -0.022t* -0.012 -0.011 -0.022"*
(0.016) (0.008) (0.009) (0.015) (0.008) (0.009) (0.015) (0.008) (0.009) (0.015) (0.008) (0.009) (0.015) (0.008) (0.009)
Privat Households /  -0.055'* -0.033"* -0.036"* -0.083t* -0.036™* -0.037tt -0.057tf -0.033"* -0.036"* -0.056"* -0.033"t -0.036"* -0.062t* -0.034't -0.036™*
Government (0.015) (0.009) (0.010) (0.014) (0.009) (0.010) (0.015) (0.009) (0.010) (0.014) (0.009) (0.010) (0.014) (0.009) (0.010)
Constant 1.317t 1.300"" -0.563"* 1.138't 1.400* 0.347tt 1.274%F 1.290"t -0.562t* 1.266" 1.283"t -0.571%f 1.240t 1.2921t -0.5617*
(0.072) (0.043) (0.068) (0.073) (0.042) (0.050) (0.073) (0.043) (0.068) (0.072) (0.042) (0.068) (0.071) (0.043) (0.068)
R? 0.620 0.606 0.079 0.636 0.602 0.064 0.622 0.607 0.079 0.637 0.613 0.080 0.629 0.609 0.079
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Appendix Table 2 (NOT intended for publication): Estimation Results based on Male Sample

Mean-Index Mode-Index
Human Capital Duncan and Hoffman Verdugo and Verdugo Duncan and Hoffman Verdugo and Verdugo
Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Y ears of Schooling 0.0607* 0.053"* 0.025'* - - 0.065™* 0.054* 0.024* - - 0.066™* 0.054* 0.024*
(0.002) (0.002) (0.005) (0.003) (0.002) (0.005) (0.003) (0.002) (0.005)
Required Schooling - - - 0.079%* 0.045™* 0.008t* - - - 0.066"* 0.055"* 0.026"* - - -
(0.003) (0.002) (0.003) (0.003) (0.002) (0.005)
Overschooling - - - 0.105"* -0.062* 0.003 -0.026 -0.011 -0.005 0.062* 0.050"* 0.023* -0.010 -0.004 -0.005
(0.009) (0.008) (0.006) (0.016) (0.007) (0.008) (0.004) (0.002) (0.006) (0.011) (0.006) (0.006)
Underschooling - - - -0.056"* 0.0527* -0.021%* 0.072t* 0.011 -0.005 0.023t* -0.047tt -0.025tt 0.118%* 0.0227* -0.001
(0.015) (0.007) (0.010) (0.016) (0.008) (0.008) (0.004) (0.002) (0.006) (0.012) (0.006) (0.006)
Married 0.082t* 0.0527* 0.038"* 0.082°* 0.040%* 0.038"* 0.081%* 0.052t* 0.038"* 0.0827* 0.053"* 0.0377* 0.081%* 0.0527* 0.038"*
(0.012) (0.007) (0.007) (0.012) (0.002) (0.007) (0.012) (0.007) (0.007) (0.012) (0.007) (0.007) (0.012) (0.007) (0.007)
Age 0.037"f 0.040"" 0.097* 0.035"t -0.0417* 0.097"* 0.038"* 0.040* 0.097"* 0.035"" 0.040"* 0.097* 0.037"f 0.040"* 0.097"*
(0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002) (0.004) (0.002) (0.002)
Age?* 102 -0.040t* 0.0417* 0.040t* -0.037tt 0.0027* 0.041%* 0.040%* -0.0417* -0.040%* -0.037t* -0.040"t -0.040%* -0.040%* -0.040"t -0.040"*
(0.005) (0.002) (0.003) (0.004) (0.001) (0.003) (0.005) (0.002) (0.003) (0.004) (0.002) (0.003) (0.005) (0.002) (0.003)
Tenure 0.003* 0.0027* 0.005 0.003"* 0.002 0.001 0.003* 0.002t* 0.001 0.0047* 0.002°* 0.001 0.004%* 0.002°* 0.001
(0.002) (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.001) (0.001) (0.002) (0.076) (0.001) (0.002) (0.001) (0.008)
Tenure?* 102 0.003 0.003 0.001 0.001 -0.104* 0.001 0.003 0.003 0.001 0.000 0.003"* 0.001 0.001 0.003 0.001
(0.004) (0.002) (0.003) (0.004) (0.008) (0.003) (0.004) (0.002) (0.003) (0.004) (0.002) (0.003) (0.004) (0.002) (0.003)
Firm<20 0.185"* 0.1017* -0.068"* -0.170%* -0.105™* -0.067tt -0.180%* -0.1017* -0.068"* -0.174%t -0.102tt 0.068"* -0.174%t -0.1011t 0.068"*
(0.017) (0.008) (0.009) (0.017) (0.008) (0.009) (0.017) (0.008) (0.009) (0.017) (0.008) (0.009) (0.017) (0.008) (0.009)
19<Firm<200 0.092t* 0.035* -0.015%* -0.093t* -0.039"* -0.014%* -0.092t* -0.035™* -0.015%* -0.087t* -0.037tt 0.015%* -0.087tt -0.036"t 0.015*
(0.012) (0.006) (0.007) (0.012) (0.006) (0.007) (0.012) (0.006) (0.007) (0.012) (0.006) (0.007) (0.012) (0.006) (0.007)
199<Firm<2000 0.034"* -0.008 0.002 -0.028"* -0.010" 0.002 0.031 -0.008 0.002 0.0297* -0.009 0.002 -0.028"* -0.008 0.002
(0.012) (0.006) (0.006) (0.011) (0.006) (0.006) (0.012) (0.006) (0.006) (0.011) (0.006) (0.006) (0.011) (0.006) (0.006)
North -0.024% 0.002 0.165™ -0.028t* -0.002 0.162t* -0.024% 0.002 0.165'* -0.026% -0.002 0.1617* -0.023* 0.001 0.164%*
(0.014) (0.013) (0.028) (0.014) (0.012) (0.028) (0.014) (0.013) (0.028) (0.013) (0.012) (0.028) (0.014) (0.012) (0.028)
South -0.005 0.013 0.105* -0.004 0.012 0.107t* -0.006 0.013 0.105%* -0.004 0.012 0.105* -0.004 0.012 0.105%*
(0.012) (0.011) (0.030) (0.011) (0.011) (0.030) (0.012) (0.011) (0.030) (0.011) (0.011) (0.030) (0.012) (0.011) (0.030)
Agriculture/Mining 0.004 0.013 0.010 0.003 0.007 0.008 0.003 0.014 0.010 -0.003 0.012 0.009 -0.011 0.011 0.010
(0.026) (0.015) (0.016) (0.025) (0.015) (0.016) (0.026) (0.015) (0.016) (0.024) (0.015) (0.016) (0.026) (0.015) (0.016)
Production 0.040* 0.002 0.012* 0.033"* 0.001 -0.011% 0.039* 0.002 -0.011* 0.032* 0.002 -0.012% 0.037"* 0.002 -0.012%
(0.013) (0.006) (0.007) (0.013) (0.006) (0.007) (0.013) (0.006) (0.007) (0.013) (0.006) (0.007) (0.013) (0.006) (0.007)
Trade 0.111%* 0.0577* 0.048t* -0.107tt -0.056"* -0.047tt 0.109%* -0.0577t 0.048t* -0.105%* 0.056"* 0.047tt -0.106%* 0.0577* 0.048"*
(0.017) (0.008) (0.009) (0.017) (0.008) (0.099) (0.017) (0.008) (0.009) (0.017) (0.008) (0.009) (0.017) (0.008) (0.009)
Services -0.032F 0.026"* -0.026"* -0.076%* -0.019"* -0.026"* 0.042t* -0.028"* 0.026%* -0.050"* 0.0297* 0.026%* -0.046"* 0.028"* 0.026"*
(0.019) (0.010) (0.011) (0.019) (0.010) (0.011) (0.019) (0.010) (0.011) (0.018) (0.009) (0.011) (0.019) (0.010) (0.011)
Privat Households /  -0.069"* 0.049"" 0.043* -0.099"* 0.050"* -0.044%* 0.069* -0.050"* 0.043* -0.070* 0.050"" 0.043* -0.078"* 0.051F 0.043*
Government (0.016) 0.010) (0.012) (0.016) (0.010) (0.012) (0.016) 0.010) (0.012) (0.016 (0.010) (0.012) (0.016) (0.010) (0.012)
Constant 1.268"t 1.245'* 0.547tt 1.107*t 1.346"" -0.360"* 1.214%F 1.235t 0.545tt 1.238'* 1.228t 0.559t* 1.189t 1.233t 0.548"*
(0.084) (0.048) (0.077) (0.084) (0.048) (0.057) (0.084) (0.049) (0.078) (0.081) (0.048) (0.077) (0.082) (0.048) (0.077)
R? 0.619 0.604 0.081 0.635 0.599 0.066 0.621 0.605 0.081 0.639 0.613 0.083 0.630 0.609 0.081
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Appendix Table 3 (NOT intended for publication): Estimation Results based on Female Sample

Mean-Index Mode-Index
Human Capital Duncan and Hoffman Verdugo and Verdugo Duncan and Hoffman Verdugo and Verdugo
Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed Pooled Random Fixed
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Y ears of Schooling 0.051F 0.052* 0.030"* - - - 0.0607* 0.055™* 0.031°f - - - 0.0597* 0.053"* 0.028*
(0.004) (0.004) (0.010) (0.004) (0.004) (0.010) (0.004) (0.004) (0.010)
Required Schooling - - - 0.083"* 0.0477t -0.001 - - - 0.063"* 0.054"* 0.028"* - - -
(0.005) (0.004) (0.005) (0.004) (0.004) (0.010)
Overschooling - - - 0.007 0.041 0.008 -0.154%* -0.042* -0.010 0.0241* 0.0471 0.028" -0.053"* -0.023* -0.017
(0.037) (0.011) (0.013) (0.030) (0.015) (0.016) (0.0112) (0.005) (0.011) (0.022) (0.011) (0.012)
Underschooling - - - 0.107t* -0.050"* 0.002 0.008 0.003 0.002 0.036"* -0.0511t -0.031%* 0.060"* -0.001 0.021%*
(0.018) (0.013) (0.014) (0.023) (0.012) (0.012) (0.007) (0.004) (0.010) (0.020) (0.010) (0.010)
Married -0.021 -0.004 0.006 0.028"* -0.010 0.006 -0.028 -0.005 0.006 -0.025 -0.004 0.006 -0.017 -0.004 0.007
(0.019) (0.010) (0.012) (0.017) (0.010) (0.012) (0.018) (0.010) (0.012) (0.018) (0.010) (0.012) (0.018) (0.010) (0.012)
Age 0.042* 0.036'" 0.097* 0.037"* 0.035'" 0.098"* 0.039* 0.035'* 0.097"* 0.039"" 0.035"t 0.097* 0.040* 0.036"" 0.097"*
(0.008) (0.004) (0.004) (0.007) (0.004) (0.004) (0.008) (0.004) (0.004) (0.008) (0.004) (0.004) (0.008) (0.004) (0.004)
Age?* 102 -0.049%* -0.040"* -0.036"* -0.043t* -0.040"* -0.036"* -0.046"t -0.040"* -0.035"* -0.046"* -0.039%t -0.036"* -0.047tt -0.040"t -0.036™*
(0.010) (0.005) (0.005) (0.009) (0.005) (0.005) (0.010) (0.005) (0.005) (0.010) (0.005) (0.005) (0.010) (0.005) (0.005)
Tenure 0.012t* 0.0077* 0.003 0.010%* 0.0077* 0.003 0.011%* 0.007t* 0.003 0.0117* 0.007** 0.003 0.012t* 0.007** 0.002
(0.003) (0.002) (0.002) (0.003) (0.002) (0.002) (0.003) (0.002) (0.002) (0.003) (0.002) (0.002) (0.003) (0.002) (0.002)
Tenure?* 102 -0.015 -0.013* -0.014%* -0.016 -0.013* -0.014%* -0.015 -0.013* -0.014%* -0.015 -0.013* -0.013"* -0.016 -0.013* -0.013*
(0.011) (0.005) (0.006) (0.010) (0.050) (0.006) (0.010) (0.005) (0.006) (0.010) (0.005) (0.006) (0.011) (0.005) (0.006)
Firm<20 -0.248t* -0.118"* -0.058t* 0.230"* -0.1217* -0.058"* -0.240%t -0.1177* -0.058t* 0.249%* -0.120"t -0.058t* -0.247tt -0.118"t -0.0577*
(0.030) (0.019) (0.016) (0.028) (0.019) (0.016) (0.029) (0.014) (0.016) (0.029) (0.014) (0.016) (0.029) (0.014) (0.016)
19<Firm<200 -0.103t* -0.069"* 0.0517* 0.100t* -0.0677* -0.050"* -0.102t* -0.0697* -0.051%* 0.109%* -0.069"t -0.050"* -0.102t* -0.069"t -0.050"*
(0.024) (0.012) (0.013) (0.022) (0.012) (0.013) (0.024) (0.012) (0.013) (0.023) (0.012) (0.013) (0.024) (0.012) (0.013)
199<Firm<2000 -0.087%* -0.028" -0.013 0.068* -0.024* -0.012 -0.079* -0.027* -0.013 0.076™" -0.027* -0.013 -0.079%* -0.028"* -0.013
(0.019) (0.010) (0.011) (0.018) (0.011) (0.011) (0.019) (0.010) (0.011) (0.019) (0.011) (0.011) (0.019) (0.010) (0.011)
North -0.006 0.001 0.014 -0.003 -0.002 0.015 -0.005 0.002 0.015 -0.005 0.001 0.015 -0.008 0.003 0.019
(0.024) (0.022) (0.047) (0.023) (0.021) (0.047) (0.024) (0.022) (0.047) (0.023) (0.021) (0.047) (0.024) (0.022) (0.047)
South 0.009 0.026 0.1417* 0.006 0.015 0.139%* 0.008 0.025 0.141%* 0.008 0.025 0.140%* 0.008 0.027 0.141%*
(0.021) (0.020) (0.055) (0.020) (0.019) (0.055) (0.021) (0.020) (0.055) (0.021) (0.020) (0.055) (0.021) (0.020) (0.055)
Agriculture/Mining 0.052 0.000 -0.005 0.021 0.005 -0.013 0.037 0.002 -0.005 0.051 0.005 -0.007 0.044 0.003 -0.005
(0.062) (0.051) (0.058) (0.056) (0.051) (0.058) (0.063) (0.051) (0.058) (0.059) (0.051) (0.058) (0.056) (0.051) (0.058)
Production 0.025 0.038'" 0.051" 0.043 0.037 0.050"* 0.021 0.038"* 0.051°* 0.031 0.039"* 0.051*" 0.029 0.039"* 0.052*
(0.041) (0.016) (0.017) (0.039) (0.016) (0.017) (0.040) (0.016) (0.017) (0.040) (0.016) (0.017) (0.040) (0.016) (0.017)
Trade -0.059 -0.017 0.009 -0.044 -0.027 -0.008 -0.064 -0.017 0.009 -0.050 -0.016 0.008 -0.051 -0.016 0.009
(0.042) (0.018) (0.021) (0.041) (0.019) (0.021) (0.042) (0.018) (0.021) (0.041) (0.018) (0.021) (0.041) (0.018) (0.021)
Services 0.082t* 0.0317* 0.000 0.058 0.0317* 0.000 0.068" 0.030"* -0.001 0.073"* 0.032°* 0.000 0.078%* 0.0317* -0.000
(0.038) (0.015) (0.017) (0.036) (0.015) (0.017) (0.037) (0.015) (0.017) (0.037) (0.015) (0.017) (0.037) (0.015) (0.017)
Privat Households / 0.026 0.023 -0.002 0.015 0.012 -0.003 0.024 0.022 -0.002 0.033 0.023 -0.002 0.029 0.023 -0.002
Government (0.039) (0.018) (0.020) (0.037) (0.018) (0.020) (0.038) (0.018) (0.020) (0.038) (0.018) (0.020) (0.038) (0.018) (0.020)
Constant 1.141%t 1.170t* 0.689"* 0.870"* 1.268"" -0.356"" 1.118f 1.152t -0.695"* 1.0621* 1157t 0.672t* 1.080* 1171t -0.6697*
(0.148) (0.087) (0.143) (0.247) (0.086) (0.207) (0.149) (0.087) (0.144) (0.148) (0.087) (0.144) (0.148) (0.087) (0.144)
R? 0.575 0.551 0.039 0.606 0.563 0.026 0.584 0.557 0.039 0.606 0.558 0.038 0.583 0.554 0.038
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