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Abstract

In transition countries affected by uncertainty, the educational system usually suffers from
lack of funds from the government and it is affected by various reforms. It is important to see how
education influences economic growth and how this growth can be improved by investing in
education.

In this article, after a literature and econometric models review, the influence of primary,
secondary and tertiary education over the GDP growth will be analyzed for Bulgaria, Czech Republic
and the Netherlands, using regressions models, with the aid of computer software tool EViews. The
models will be tested in order to obtain a good and reliable model.

Keywords: education, economic growth, GDP growth rate.

JEL classification: 125, C5.

1. Introduction

Education must be a priority for a proper development of a country. Education is a form of
human capital, just like labor force, health, experience, training and other factors. The study of
(Schultz, 1961) points out that both skills and knowledge that people gather during schooling years
represent a form of human capital.

Economic growth in transition countries is a must in order to obtain an increase of the living
standards of the people. From the economic growth, a part must always be invested in education, in
order to achieve even higher growth.

Education is different in all the countries in the world and family and colleagues are important
factors that contribute to education. Education also helps understand and process new information and
implement new technologies (Hanushek, 2007).

The main purpose of this study is to analyze the effect of education on economic growth in
Bulgaria and Czech Republic, during the transition period and to compare it to the situation in a
developed country the Netherlands. The data used are: GDP growth rate (%), gross enrolment ratio in
primary education, gross enrolment ratio in secondary education, and gross enrolment ratio in tertiary
education (ISCED 5 and 6). Bulgaria has been affected over time by various reforms in education.
There is a high level of uncertainty, regarding the stability over years of the systems and reforms
adopted by the government. The level of interest for study of the students tends to decrease, fact that
can be easily seen from national tests. On the other side the Nederlands show a stability of the
educational system, that is common for developed countries.
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2. Literature review

One of the main researchers on the role of education on economic output is Robert Barro. In
(Barro, 1991) it is shown that human capital (as school enroliment rates) has a positive association
with real GDP per Capita. In another work of (Barro, 1999), the schooling quality influence (using test
scores) over economic growth is measured. Also, in (Barro, 1997), the contribution of education on
economic growth is estimated, using the average years of attainment for males aged 25 and over in
secondary and higher schools at the start of each period. In another work, (Barro and Sala-i-Martin,
1995) show that the average schooling years has a significant positive over the economic output.

Another interesting study is the one of (Bergerhoff, 2013), in which is raised the question
about whether countries benefit from educating international students. The author proposes a model
and used it for analysis. The model is actually a “Solow style” simplification of the Lucas model
(Lucas, 1988), that investigate the effects of internationalization in higher education on economic
growth.

Khattak (2012), investigates the contribution of education to economic growth in Pakistan. In
this study the Ordinary Least Squares (OLS) and Johansen Cointegration test as analytical technigques
are used. The model is derived from an augmented form of Cobb Douglas Production Function, where
real GDP per capita has been used as a measure for economic growth, physical capital is measured by
gross fixed capital formation, secondary and elementary school enrollments have been used as
measures for education and labor force participation rate for labor. The study shows that elementary as
well secondary education contributes to Real GDP per Capita in Pakistan.

In the study of (Hanushek and Kimko, 2000) it is concluded that the results of mathematics
and science in 31 countries are strong positively related to the growth of macroeconomic indicators.
Education in Romania and Bulgaria is an interesting subject for researchers. For example the evolution
of higher education in Romania during the transition period is analyzed in (Andrei, 2010) and a
comparative study of some features of higher education in Romania and Bulgaria are done in (Andrei
& Lefter, 2010).

3. Main models on the role of education over economic growth

The impact of education on economic growth has always been an interesting subject for
economists and other specialists. There are many models that can be used for analyzing the impact of
education on economic growth.

The starting point for many of these models is the following augmented form of Cobb Douglas
Production Function:

Y =(A,K,L) 1)

If human capital is introduced in equation (1), it becomes
¥V =(AKLH) (2)

where Y shows GDP growth, A is a technological parameter, L shows labor, K is the physical capital,
while H shows human capital. H variable is usually represented by education.
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In the study of (Mankiv, 1992), the MRW model is developed, in which the augmented Solow
growth model solved for the steady-state per capita income level ends up to an equation that includes
physical and human capital as the basic determinants of growth®,

The MRW model has employed a Cobb-Douglas production function of the following form
(in which human capital is considered as an independent factor of production):

Y = K*HF(AL)1—=8 (3)

The empirical form of the model can be written as:

logY = ag+aqlogK + aslogl +aglogH + £ (@)

Linear models, LOG-LIN, LIN-LOG and LOG-LOG, can be used to describe the relationship between
economic growth and education quantity and quality. First, in the LOG-LIN model (the dependent
variable will be the logarithm of GDP growth, in our case), absolute change in the dependent variable
will cause relative (percentage) change in the dependent variables. Second, in the LIN-LOG model,
absolute change in the regressands is caused by relative (percentage) change in the dependent variable.
Third, in the LOG-LOG model, relative change in the dependent variables will entail relative change
in regressands.’

4. Methodology of the study
For the study, the multiple regression model used is:
v=Ft+06x +0x+ 0+ fpx,teE
The estimated multiple regression equation:

j} = b|}+ bixi +ng:+---+ bkxk

where:
by = estimate of 5g;

by = estimate of 54 ;

by = estimate of fy;

v = GDP growth (%);

X3 = gross enrolment ratio (primary, total)

X7 = gross enrolment ratio, secondary (all programs, total)

X3 = gross enrolment ratio, ISCED 5 and 6 (total)

€ = random variable.

In order to obtain good estimates the least squares criterion will be used, choosing bg, by, ..., by S0 as
to min¥;(y; — #:)% (minimize the sum of square errors).

by is the relationship between ¥ and x4, so if it is positive then that means that v and x; are positively
related and if it is negative then that means that they are negatively related.

! Constantinos Tsamadias & Panagiotis Prontzas (2012): The effect of education on economic growth in Greece
over the 1960-2000 period, Education Economics, 20:5, 522-537.

2 Akram Ochilov, Education and economic growth in Uzbekistan, Perspectives of Innovations, Economics &
Business, Volume 12, Issue 3,

ISSN 1804-0519, 2012.
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EER

The multiple coefficient of determination R? =—=1— (E) where SST = SSR + SSE.
EET EET.

The adjusted R?, noted RZ = 1— (1 — R?) (ﬂ?_l:]) :

The linear models, LIN-LIN, LOG-LIN, LIN-LOG and LOG-LOG for the multiple regression model
will be tested, in order to obtain the best model.

5. Basic data interpretation

In this section, the data used in the study will be presented and briefly analyzed.

==+==Gross enrolment ratio. Primary education
—#—Gross enrolment ratio. Secondary education

Gross enrolment ratio. ISCED 5and 6
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Figure 1. The evolution of gross enrolment ratio in Bulgaria
Data source: UNESCO Institute for statistics

The evolution of the gross enrolment ratio in primary and secondary education in Bulgaria
slightly fluctuated between 1990 and 2011 but the gross enrolment ratio in tertiary education recorded
a constant growth during the same period of time.
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Figure 2. The evolution of the GDP growth rate in Bulgaria
Data source: UNESCO Institute for statistics

Bulgaria has known a significant drop of the GDP after the political changes in 1989/1990 but
the growth rate became positive from 1990 until 1996 when another steep decrease was recorded.
After 1996 the GDP followed a similar evolution with other East European countries, being affected
by the economic crisis in 2009.
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Figure 3. Gross enrolment ratio for primary, secondary and tertiary education for Czech
Republic
Data source: UNESCO Institute for statistics
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While the gross enrolment ratio for primary and secondary education has slightly changed
over the analyzed time horizon, the enrolment ratio for tertiary education recorded a constant increase
in Czech Republic.
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Figure 4. GDP growth ratio for Czech Republic
Data source: UNESCO Institute for statistics

The GDP growth ratio for Czech Republic show a negative value in 1991 that was
encountered for most of the ex-communist countries after the political changes in 1989 and then it
starts to increase having positive but fluctuant values until 2009. The economic crisis resulted in a
steep drop of the GDP growth ratio in 2009 followed by a relative recovery.
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Figure 5. Gross enrolment ratio for primary, secondary and tertiary education for Netherlands
Data source: UNESCO Institute for statistics
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In The Nederlands the gross enrolment ratio for primary education has slightly increased over
the analyzed time horizon while the gross enrolment ratio for tertiary education constantly increased.
The gross enrolment ratio for secondary education increased until 1995 when it starts to decrease until
2010.
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Figure 6. GDP growth ratio for Netherlands
Data source: UNESCO Institute for statistics

Figure 6 shows that the GDP growth ratio for Nederlands dropped from 1976 to 1982.
Between 1982 and 2008 the GDP growth ratio has fluctuated. There was an important drop in 2008
due to the economic crisis but the economy recovered and after 2008 the GDP growth ratio was
positive.

6. Results and comments

A good regression model should have the following characteristics: a) a high R square value
and a high adjusted R square value; b) most of the independent variables should be individually
significant to explain dependent variable (can be tested using t-test); ¢) independent variables should
be jointly significant to influence the dependent variable (f-test can be used); d) there should be no
serial correlation in the residuals; e) the model should not have heteroskedasticity; f) residuals should
be normally distributed. All these four features will be tested for our model.

The most important thing to be taken into consideration is that education quantity has an effect
on economic growth after some years. The graduates have to start their career in order to affect the
economy of a country. For this reason a time lag will be introduced in the model. The time lag for
primary education will be set to 10 years and the time lag for secondary education to 5 years.

After testing the regression models for the three countries, the LOG-LIN model will be used.

¢ variable is the constant and primary_lag (primary education enrolment lagged by 10 years),
secondary_lag (secondary education enrolment lagged by 5 years) and ISCED 5 6 (tertiary
education enrolment, not lagged) are the independent variables. For each of the variables, the
coefficient, standard error, t-statistics and p-value is displayed in the output.

o The regression model estimates for Bulgaria is presented below:
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Dependent Variable: LOG(GDP_G)
Method: Least Squares

Date: 03/04/14 Time: 17:39
Sample: 2000 2011

Included observations: 11

Variable Coefficient Std. Error t-Statistic Prob.
C -6.391051 10.30228 -0.620353 0.5547
PRIMARY_LAG 0.202269 0.091535 2.209739 0.0628
SECONDARY_LAG -0.017522 0.087571 -0.200088 0.8471
ISCED_5_6 -0.224691 0.064962 -3.458829 0.0106
R-squared 0.720396 Mean dependent var 1.400947
Adjusted R-squared 0.600566 S.D. dependent var 0.856040
S.E. of regression 0.541024 Akaike info criterion 1.884582
Sum squared resid 2.048950 Schwarz criterion 2.029271
Log likelihood -6.365200 Hannan-Quinn criter. 1.793376
F-statistic 6.011806 Durbin-Watson stat 1.797327
Prob(F-statistic) 0.023794

Figure 7. Regression analysis output with all three independent variables for Bulgaria

The data included in the regression is from the 2000 to 2011 time period, because the main
goal is to observe how education influences economic growth after the transition period started. Also,
the data for primary education and secondary education was lagged by 10 respectively 5 years as
previously stated.

The coefficient of determination is R* = 0,720396, meaning that approximately 72,03% of the

variability of the GDP growth is explained by the three education related variables.

Analyzing the Prob. column, which is actually the p-value, the least significant variable is the
gross enrolment ratio in secondary education variable and the most significant variable is the gross
enrolment ratio for tertiary education.

From the p-value of the F-statistics, it can be noticed that F-statistics is significant. This means
that our three variables jointly influence the GDP growth in Bulgaria.

Students enrolled in tertiary education can be counted as labor force, so the following
regression will be also commented:

Dependent Variable: LOG(GDP_G)
Method: Least Squares

Date: 06/04/14 Time: 09:11
Sample: 2000 2011

Included observations: 11

Variable Coefficient Std. Error t-Statistic Prob.
C 5.883552 1.432713 4.106582 0.0027
ISCED_5_6 -0.094746 0.030022 -3.155882 0.0116
R-squared 0.525306 Mean dependent var 1.400947
Adjusted R-squared 0.472562 S.D. dependent var 0.856040
S.E. of regression 0.621698 Akaike info criterion 2.050242
Sum squared resid 3.478578 Schwarz criterion 2.122586
Log likelihood -9.276329 Hannan-Quinn criter. 2.004639
F-statistic 9.959589 Durbin-Watson stat 1.028341
Prob(F-statistic) 0.011627

Figure 8. Regression output only with ISCED_5_6 as independent variable for Bulgaria
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The coefficient of determination is R? = 0,525306, meaning that approximately 52,53% of the

variability of the GDP growth is explained by ISCED_5 6 (tertiary education) variable. Also, the
variable is individually significant to GDP growth and the model has a good f-statistic value, meaning
that it is significant.

Next, the residuals distribution will be checked for the model in figure 7.

From figure 9, the Breusch-Godfrey serial correlation LM test (looking at the p-value), it can
be noted that the residuals are not serial correlated, meaning that this model has not any serial
correlations.

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.753515 Prob. F(2,5) 0.5176
Obs*R-squared 2.547603 Prob. Chi-Square(2) 0.2798

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 06/04/14 Time: 09:40

Sample: 2000 2011

Included observations: 11

Presample and interior missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 4.501323 11.75510 0.382925 0.7175
PRIMARY_LAG -0.085724 0.110888 -0.773074 0.4744
SECONDARY_LAG 0.019333 0.106634 0.181302 0.8633
ISCED_5 6 0.046379 0.082423 0.562694 0.5979
RESID(-1) -0.392879 0.574216 -0.684201 0.5243
RESID(-2) -1.276338 0.881466 -1.447972 0.2073
R-squared 0.231600 Mean dependent var 2.93E-15
Adjusted R-squared -0.536799 S.D. dependent var 0.452653
S.E. of regression 0.561144 Akaike info criterion 1.984773
Sum squared resid 1.574412 Schwarz criterion 2.201807
Log likelihood -4.916251 Hannan-Quinn criter. 1.847964
F-statistic 0.301406 Durbin-Watson stat 1.375801
Prob(F-statistic) 0.892945

Figure 9. The Breusch-Godfrey Serial Correlation LM test

For the heteroskedasticity test of the variance of the residuals, the Breusch-Pagan-Godfrey test
has been used (figure 10). From the p-value of the test, it can be noticed that the residuals are
homoscedastic.

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 3.926670 Prob. F(3,7) 0.0620
Obs*R-squared 6.899895 Prob. Chi-Square(3) 0.0752
Scaled explained SS 3.230005 Prob. Chi-Square(3) 0.3575

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 06/04/14 Time: 09:44
Sample: 2000 2011

Included observations: 11
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Variable Coefficient Std. Error t-Statistic Prob.

C 2.241608 4.127563 0.543083 0.6039
PRIMARY_LAG -0.051002 0.036673 -1.390724 0.2069
SECONDARY_LAG -0.000852 0.035085 -0.024297 0.9813
ISCED_5 6 0.064987 0.026027 2.496926 0.0412
R-squared 0.627263 Mean dependent var 0.186268
Adjusted R-squared 0.467519 S.D. dependent var 0.297047
S.E. of regression 0.216759 Akaike info criterion 0.055226
Sum squared resid 0.328891 Schwarz criterion 0.199915
Log likelihood 3.696257 Hannan-Quinn criter. -0.035980
F-statistic 3.926670 Durbin-Watson stat 2.278561
Prob(F-statistic) 0.061963

Figure 10. Breusch-Pagan-Godfrey test

Finally, the residuals should be normally distributed. In order to check it, we used Jarque-Bera

test. It can be noticed that the residuals are normally distributed (figure 11).
4

Series: Residuals
Sample 2000 2011
Observations 11

Mean 2.93e-15
Median -0.000710
Maximum 0.577281
24 Minimum -1.010772
Std. Dev. 0.452653
Skewness -0.784086
Kurtosis 3.311958

Jarque-Bera  1.171719
Probability 0.556627

0

-1.25 -1.00 -0.‘75 -0.50 -0.25 0.00 0.25 0.50 0.75
Figure 11. Jarque-Bera test

e The regression model estimations for the Czech Republic are presented below:
Dependent Variable: LOG(GDP_G)
Method: Least Squares
Date: 03/04/14 Time: 17:35
Sample: 2001 2011
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
C -36.34601 12.96671 -2.803024 0.0310
PRIMARY_LAG 0.288664 0.095723 3.015610 0.0235
SECONDARY_LAG 0.107116 0.045237 2.367905 0.0557
ISCED_5_6 -0.041087 0.016956 -2.423174 0.0516
R-squared 0.610740 Mean dependent var 1.301676
Adjusted R-squared 0.416110 S.D. dependent var 0.477468
S.E. of regression 0.364846 Akaike info criterion 1.110493
Sum squared resid 0.798676 Schwarz criterion 1.231527
Log likelihood -1.552463 Hannan-Quinn criter. 0.977719
F-statistic 3.137953 Durbin-Watson stat 3.099636
Prob(F-statistic) 0.108420

Figure 12. Regression analysis output with all three independent variables for Czech Republic

252



The data included in the regression are from the 2001 to 2011 time period, because the main
goal is to observe how education influences economic growth after the transition period started. The
data were lagged by 10 respectively 5 years as for Bulgaria.

The R-squared value is approximately 61,07%. This means that 61% of the variability of the GDP
growth is explained by the three education related variables.

As in the case of Bulgaria, in order to have a good regression model most of the independent variables
should be individually significant to influence the GDP growth. As seen from the Prob. column, the
most significant variable is the gross enrolment ratio for primary education. The other two variables
are at the limit of being significant or not.

The F-statistics value of the model, from which we can determine the jointly significance of
the variables to explain the dependent variable is high meaning that the variables are not so good at
explaining the GDP growth.

Running the Breusch-Godfrey Serial Correlation LM test, it can be observed that the residuals
are not serial correlated, meaning that this model has not any serial correlations.

From the Breusch-Pagan-Godfrey test, it can be stated that the residuals have a constant variance,
meaning that residuals are homoscedastic, which is a good feature for the model.

The last test, the Jarque-Bera test, is used to check if the residuals are normally distributed. The
Jarque-Berra statistics is 0.590287 and the corresponding p value is 0.744425 (74,44%), meaning that
population residual is normally distributed.

o The regression model estimates for the Netherlands are presented below:

Dependent Variable: LOG(GDP_G)
Method: Least Squares

Date: 03/04/14 Time: 18:14
Sample: 1985 2011

Included observations: 26

Variable Coefficient Std. Error t-Statistic Prob.
C -8.370149 4.112822 -2.035135 0.0541
PRIMARY_LAG 0.107832 0.040835 2.640672 0.0149
SECONDARY_LAG 0.010891 0.016541 0.658410 0.5171
ISCED_5 6 -0.063413 0.023484 -2.700287 0.0131
R-squared 0.322412 Mean dependent var 0.756948
Adjusted R-squared 0.230014 S.D. dependent var 0.892414
S.E. of regression 0.783083 Akaike info criterion 2.489482
Sum squared resid 13.49082 Schwarz criterion 2.683036
Log likelihood -28.36327 Hannan-Quinn criter. 2.545219
F-statistic 3.489372 Durbin-Watson stat 1.056606
Prob(F-statistic) 0.032844

Figure 13. Regression analysis output with all three independent variables for the Netherlands

The data included in the regression are from the 1985 to 2011. The data were also lagged by
10 respectively 5 years as previously stated.

The R-squared value is less than in Bulgaria and Czech Republic case, R* = 0.322412,
meaning that only 32,24% of the variability of the GDP growth is explained by the three education
related variables. Instead, the variables are more individually significant in the Netherlands case than
in Bulgaria or Czech Republic’s case. Also, from the f-statistics it can be observed that overall the
independent variables are jointly significant to influence the GDP growth just like in Bulgaria’s case.
Like in Bulgaria’s case, students enrolled in tertiary education can be counted as labor force, so the
following regression will be also commented:
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Dependent Variable: GDP_G
Method: Least Squares
Date: 04/08/14 Time: 15:12
Sample: 1985 2011

Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 5.311499 1.360007 3.905493 0.0006
ISCED_5_6 -0.058862 0.027028 -2.177827 0.0391
R-squared 0.159464 Mean dependent var 2.429666
Adjusted R-squared 0.125843 S.D. dependent var 1.745131
S.E. of regression 1.631634 Akaike info criterion 3.888228
Sum squared resid 66.55573 Schwarz criterion 3.984216
Log likelihood -50.49108 Hannan-Quinn criter. 3.916770
F-statistic 4.742930 Durbin-Watson stat 1.325235
Prob(F-statistic) 0.039062

Figure 14. Regression output only with ISCED_5_6 as independent variable for the Netherlands

In the Netherlands only 15,94% of the variability of the GDP growth is explained by
ISCED 5 6 (tertiary education) variable. The p-value of the variable is good, meaning that it is
significant at a level of 5%. Also, from the f-statistics it can be noted that the model is significant.

Running the Breusch-Godfrey serial correlation LM test for the model in figure 13, we obtain:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.650005 Prob. F(2,20) 0.0445
Obs*R-squared 6.952388 Prob. Chi-Square(2) 0.0309

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 04/08/14 Time: 15:17

Sample: 1985 2011

Included observations: 26

Presample and interior missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 1.750998 3.792150 0.461743 0.6492
PRIMARY_LAG -0.016335 0.038439 -0.424943 0.6754
SECONDARY_LAG -0.004232 0.015519 -0.272677 0.7879
ISCED_5 6 0.008125 0.021351 0.380564 0.7075
RESID(-1) 0.595496 0.227987 2.611975 0.0167
RESID(-2) -0.193144 0.245171 -0.787794 0.4401
R-squared 0.267400 Mean dependent var 7.81E-16
Adjusted R-squared 0.084249 S.D. dependent var 0.734597
S.E. of regression 0.702972 Akaike info criterion 2.332174
Sum squared resid 9.883381 Schwarz criterion 2.622504
Log likelihood -24.31826 Hannan-Quinn criter. 2.415778
F-statistic 1.460002 Durbin-Watson stat 2.079034
Prob(F-statistic) 0.246764

Figure 15. Breusch-Godfrey serial correlation LM test for the Netherlands model
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From the test in figure 15, it can be observed that the residuals of this model are serially
correlated.

Next the Breusch-Pagan-Godfrey test will be run in order to determine if the variance of the
residual is homoscedastic or heteroscedastic.

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.461725 Prob. F(3,22) 0.0894
Obs*R-squared 6.534403 Prob. Chi-Square(3) 0.0883
Scaled explained SS 15.45750 Prob. Chi-Square(3) 0.0015

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 04/08/14 Time: 15:18
Sample: 1985 2011

Included observations: 26

Variable Coefficient Std. Error t-Statistic Prob.
C 13.55259 6.589493 2.056697 0.0518
PRIMARY_LAG -0.163300 0.065425 -2.495977 0.0205
SECONDARY_LAG 0.009475 0.026502 0.357510 0.7241
ISCED_5 6 0.049557 0.037626 1.317100 0.2014
R-squared 0.251323 Mean dependent var 0.518878
Adjusted R-squared 0.149231 S.D. dependent var 1.360235
S.E. of regression 1.254642 Akaike info criterion 3.432216
Sum squared resid 34.63080 Schwarz criterion 3.625770
Log likelihood -40.61881 Hannan-Quinn criter. 3.487953
F-statistic 2.461725 Durbin-Watson stat 2.268809
Prob(F-statistic) 0.089410

Figure 16. Breusch-Pagan-Godfrey test for the Netherlands model

Looking at the output from figure 16, it can be seen that the variance of the residual is
homoscedastic.

Using the Jarque-Berra statistics, it can be determined whether the residuals follow a normal
distribution or not.

12

Series: Residuals
Sample 1985 2011
10 1 Observations 26

8 | Mean 7.81e-16
Median -0.062811
Maximum 1.192710

6 | Minimum -2.624415
Std. Dev. 0.734597

4 Skewness -1.590617

’ Kurtosis 7.607920

2 Jarque-Bera  33.96593
Probability 0.000000

0 T T T T T

-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 05 10 15

Figure 17. Jarque-Berra test for the Netherlands model
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From the output of figure 17 we can conclude that the residuals are not normally distributed.

7. Conclusions

In this article, after searching and testing several models, three LOG-LIN models are
proposed. After testing each of the models it can be observed that all of them have both strengths and
weaknesses.

The main point that is demonstrated is that education has an influence on economic growth in
both transition and developed countries. The level of influence varies and depends on other factors
from country to country.

What is interesting to observe is that a negative relationship exists between GDP growth and
tertiary education in all three countries. A very good explanation about this phenomenon is provided in
(Ochilov, 2012) and just like in Uzbekistan case, in all three countries (Bulgaria, Czech Republic and
the Netherlands) tertiary schools educate and re-educate existing workers, meaning that actually
instead of working and contributing to GDP growth, people are going to tertiary schools. Also, high
educated persons demand higher wages.

Taking a look at all three models it can be observed that the secondary enrolment variable is
the least significant variable of the three independent variables.

The best regression model can be considered the one for Bulgaria, because two out of three
independent variables are significant and the variables jointly influence GDP growth. Also, the model
has not any serial correlation and the residuals are homoscedastic. Another important thing is that from
Jarque-Berra test population residual is normally distributed.

Due to the fact that few data are used, it can be consider that a calibration of each of the
models has been obtained. As further development of the study, a panel data regression model is
suitable.
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