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Health and education are included in the production function as the two main
components of human capital. The Multivariate Auto-Regressive Distributed Lag
(ARDL) Bounds Test was conducted for empirical analysis. As a result, a signif-
icant long-term cointegration relationship was found between the variables. The
results also indicate that a 1% increase in life expectancy at birth leads to a
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vocational and technical secondary education leads to a 0.21% decrease in
GDP, and a 1% increase in the number of students per teacher in tertiary edu-
cation leads to a 0.21% increase in GDP.
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Most economic theorists have embraced the role of non-economic dimensions of eco-
nomic growth (such as education and health). As stated by Robert E. Lucas (1988),
economic growth is a summary measure of all activities of a society and therefore
depends on everything that goes on within that society. Any improvement in societal
conditions, which thereby increase the level of health and education, improves a coun-
try’s individual welfare and economy. Therefore, a large number of recently published
studies have focused on analyzing the interesting link between human capital and eco-
nomic growth to verify the hypothesis of a causal relationship.

Health is a crucial aspect of human capital, and thus a critical ingredient of eco-
nomic growth. This study aims to make a unique contribution to the investigation of
the impact of health on economic growth in Turkey using a production function ap-
proach which includes health and education variables simultaneously and using a mul-
tivariate ARDL Bounds Test approach.

This paper is organized as follows. First, the link between human capital and
economic growth is explained, followed by a brief literature review. Then, the produc-
tion function is defined and the data set is introduced. Subsequent to that, a step-by-
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step explanation of the econometric method used is provided and the paper concludes
with a summary of the estimation results.

1. Human Capital and Economic Growth

Human capital has been defined by the Organisation for Economic Co-operation and
Development (OECD) as the knowledge, skills, competencies, and attributes embod-
ied in individuals that facilitate the creation of personal, social, and economic well-
being (Brian Keeley 2007). Human capital and economic growth are two things that
are always interrelated and inseparable as a higher stock of human capital tends to
affect economic growth positively. Therefore, there is a need to look at economic
growth from a wider perspective. One of the main indicators of economic welfare is
income per capita. The positive correlation between health and income per capita
makes it one of the best-known relations between human capital and economic level.
This correlation has commonly been thought to reflect a causal link running from in-
come to health; however, this link has recently been thought to run in reverse, from
health to income. It has been observed that average real income is higher in countries
with higher living standards and welfare. Disparities in real income between countries
are typically associated with large differences in nutrition, education, health, and other
welfare variables (David Romer 1996). The seminal study extending this Neo-Classi-
cal growth theory to human capital was published by N. Gregory Mankiw, Romer, and
David N. Weil (1992).

The five main elements of human capital have been defined by the Nobel Prize-
winning economist Theodore W. Schultz, who played a major role in human capital
studies, as health, on-the-job training, schooling, adult education, and migration (Pedro
Teixeira 2014). Although these five elements have been partially or fully adopted in
the literature, empirical studies generally tend to use education and health in terms of
ease of measurement and access to data, completely ignoring migration. Accordingly,
like other similar studies, this study uses education and health as components of human
capital.

Great importance has recently been placed on education within human capital
literature as a result of the widespread consensus on the impact of education on produc-
tivity, economic growth, and development. Education has many positive effects on the
individual and is considered beneficial to society and the economy as a whole. Through
education, individuals can improve their communication and coordination skills as
well as their productivity. In addition, education contributes to an individual’s ability
to assess and adapt to changing conditions. As the educated individual is not bound to
the status quo, it is much easier for them to adapt to technological innovations and new
applications. In addition, a high level of education aids in bringing about innovation in
production technology (Lawrence J. Lau, Dean T. Jamison, and Frederic F. Louat
1991). A more educated and qualified workforce not only increases its productivity
but also contributes to the productivity of individuals within the same working envi-
ronment and increases total productivity (Basak Karsiyakali 2008). All these consid-
erations can be summarized by saying that higher rates of education in an economy
increase labor productivity and total output through the human capital channel (Eric
A. Hanushek and Ludger Wossmann 2007).
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Another critical aspect of human capital is health, thereby making it a critical
component of economic growth as well. Countries with higher levels of health tend to
be wealthier than countries with lower health conditions. Unhealthy workers cannot
effectively contribute to the economy and also become a burden on their families and
the social welfare infrastructure. Healthy workers are more energetic and robust both
physically and mentally and tend to be more productive as they are less likely to be
absent from work due to health-related conditions (David E. Bloom, David Canning,
and Jaypee Sevilla 2004; Teixeira 2007). According to Michael Grossman (1999),
health determines the total amount of time that a laborer can spend to produce money
earnings and commodities. One unhealthy laborer decreases that particular laborer’s
productivity, whereas an unhealthy society in general reduces both the individual and
total labor productivity of that society. In a society struggling with epidemics or mal-
nutrition, even if the individual is healthy, there will be little opportunity to work pro-
ductively. From this perspective, health becomes one of the prerequisites of economic
growth through efficiency (Ibrahim Hakan Yetkiner 2006). In addition to productivity,
societal health levels also have indirect effects on economic growth. A healthy society
has a larger total workforce as life expectancy and incidents of disability within the
workforce decrease. A society with longer life expectancy prevents the early loss of
scientists, politicians, artists, and inventors who can benefit that society in the future
(Selma J. Mushkin 1962). A further indirect benefit of health on economic growth in
an increase in the savings and investments made by individuals who are able to post-
pone retirement to later ages (Dilek Temiz and Suna Korkmaz 2007). Bloom and Can-
ning (2003) also indicated that improvements in public health can lead to lower fertility
rates and smaller families, thereby increasing the participation of women in the labor
force.

In light of this information and the fact that the OECD defines human capital as
the knowledge, skills, competencies, and attributes embodied in individuals that facil-
itate the creation of personal, social, and economic well-being, it is clear that health is
a key element of human capital. Nevertheless, there are three unclear issues: (i) the
nature of the relationship between health and economic growth is unclear, both because
of bidirectional causality between these two variables and confounding factors; (ii) the
relationship between health and economic growth varies depending on the dimension
of health examined (e.g., morbidity vs. mortality) in addition to age, gender, and soci-
oeconomic status; and (iii) a crucial difference exists between the economic effects of
health interventions in less developed versus developed countries (Bloom, Michael
Kuhn, and Klaus Prettner 2018).

2. Literature Review

It has been established above that health as an aspect related to human capital is critical
to economic growth. The aim of this section is to introduce economic growth literature
that includes the health factor, with a specific focus on recent studies related to the
Turkish economy. The studies discussed in this section that include health as a deter-
minant of economic growth, along with their results and methods used, are sequentially
present in further detail in Appendix Table Al.
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Most research into the relationship between health and economic growth has
been carried out using cross-sectional and panel data. Jeffrey D. Sachs and Andrew M.
Warner (1997), Bloom et al. (1998), Bloom and Pia N. Manaley (1998), Bloom and
Jeffrey G. Williamson (1998) and John L. Gallup and Sachs (2000) utilized cross-
sectional data to investigate the effect of life expectancy at birth on GDP per capita
using the Ordinary Least Squares (OLS) method. Their results show that an increase
in life expectancy at birth increases the economic growth rate. Amar A. Hamoudi and
Sachs (1999) found a remarkably robust correlation between economic and health in-
dicators by using the same type of data and the same method.

Robert J. Barro (1996), Bloom, Canning, and Sevilla (2004), Daron Acemoglu
and Simon Johnson (2006), Murat Cetin and Eyyup Ecevit (2010) and Ramazan Kili¢
and Rabia I. Ozbek (2018) conducted panel data analysis by using variants of OLS.
Barro (1996) found that a 1% increase in life expectancy at birth increased the growth
rate by 0.0423 points, while a 1% increase in the fertility rate decreased the growth
rate by 0.0161 points. Bloom, Canning, and Sevilla (2004) estimate that a 1-year in-
crease in life expectancy would increase GDP by 1.3%. Acemoglu and Johnson (2006)
suggest that the initial impact of an increase in life expectancy on GDP is positive but
small and added that it has not yet been determined whether an increase in life expec-
tancy at birth results in faster per capita growth. Cetin and Ecevit (2010) and Kili¢ and
Ozbek (2018) used health expenditures in their analyses. While Cetin and Ecevit
(2010) did not find a statistically significant relationship between health expenditures
and economic growth, Kilig¢ and Ozbek (2018) determined that an increase in health
expenditures increases GDP.

Francesco Caselli, Gerardo Esquiandl, and Fernando Lefort (1996) and Barisg
Yildiz and Gizem Yildiz (2018) used the Generalized Method of Moments in their
analyses. While Yildiz and Yildiz (2018) estimated that a 1% increase in per capita
health expenditures increases per capita GDP by 0.29%, Caselli, Esquiandl, and Lefort
(1996) found the coefficient of life expectancy at birth insignificant.

Erkan Erdil and Yetkiner (2004) investigated Granger Causality in their panel
data analysis for 75 countries. Bi-directional causality was determined in 46 countries;
in cases where causality was unidirectional, the direction of causality flowed from
health to GDP in high-income countries, and from GDP to health in other country
groups. Nazife O. Kilic and Murat Beser (2018) determined bi-directional causality
between health expenditures and GDP in their study by using the Toda-Yamamoto
Causality method for 8 countries.

Alok Bhargava et al. (2001) conducted a panel data analysis with the help of the
Dynamic Random Effects method and found that an increase in adult survival rate
increases economic growth while an increase in fertility rate decreases economic
growth. Also, Sibel Selim, Dogan Uysal, and Pinar Eryigit (2014) estimated that a 1%
increase in per capita health expenditures increases GDP by 0.9% in their Panel Error
Correction Model.

So’nia Maria Aniceto Morgado (2014) investigated the causality between
growth and some health indicators such as life expectancy at birth and infant mortality
rate for Portugal and found that growth is the cause of health. Alper Aslan, Angeliki
N. Menegaki, and Can T. Tugcu (2016) used the ARDL Bounds Test approach in their
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time series analysis for 7 countries and determined that a 1% increase in health ex-
penditures increases GDP by approximately 0.40% only in France. Other countries had
insignificant positive parameters.

As indicated in the research listed above, the relationship between health and
economic growth has mostly been studied using cross-sectional and panel data. Very
rarely is the production function approach used. In fact, the only studies to include
production functions in the above literature reviews were only Bloom, Canning, and
Sevilla (2004), Morgado (2014) and Aslan, Menegaki, and Tugcu (2016).

On the other hand, studies related to Turkey have generally focused on analyz-
ing the causality between GDP and several health or education indicators. Research
conducted by Sami Taban (2006), Temiz and Korkmaz (2007), Sadan Caligkan, Mus-
tafa Karabacak, and Oytun Megik (2013), Cahit Aydemir and Seniha Baylan (2015),
Adil Akinci and Giiner Tuncer (2016), Ibrahim Dogan (2016) and Ali Sen and Nergis
Bingdl (2018) can be referenced as examples. Some studies have created coefficient
estimations with methods such as the ARDL Bounds Test or the Generalized Moments
method without considering production factors. Seyfettin Erdogan and Hilal Bozkurt
(2008) found that Gross National Product (GNP) and life expectancy at birth are coin-
tegrated, but the coefficients are insignificant. Sibel Bali Eryigit, Kadir Y. Eryigit, and
Ufuk Selen (2012) estimated that a 1% increase in GNP increases health expenditures
by 0.52%, and a 1% increase in health expenditures increases GNP by 0.91%. Ahmet
Ay, Oktay Kizilkaya, and Emrah Kogak (2013) used a different proxy for health vari-
able and suggested that a 1% increase in the number of inpatient health institutions
increases the GDP by 13.21%, a 1% increase in the number of outpatient health insti-
tutions increases the GDP by 0.79%, and a 1% increase in the number of people per
medical officer increases the GDP by 5.60%. Selim Basar, Serkan Kiinii, and Giirkan
Bozma (2016), Emre Atilgan, Dilek Kilig, and Hasan M. Ertugrul (2017), Blinyamin
Demirgil, Fatih Santas, and Giilcan Santag (2017) and Ciineyt Y. Kesbi¢ and Gokhan
Salman (2018) focused on the effect of health expenditures on GDP. While Basar,
Kiinii, and Bozma (2016) found a 1% increase in health expenditures increases GDP
by 1.13%, Atilgan, Kili¢, and Ertugrul (2017) and Demirgil, Santas, and Santag (2017)
estimated increase of GDP as 0.43% and 0.55%, respectively. Kesbi¢ and Salman
(2018) suggested that the effect of public health expenditures on economic growth is
positive but the effect of private health expenditures on economic growth is negative.

The research conducted in this present study differs from previous contributions
in the field. The first element that distinguishes this paper from most of the reviewed
literature is that it adopts the production function approach. As mentioned above, very
few papers have adopted this approach in the past. Nevertheless, none have used a
production function that includes health and education together in studies on Turkey.
Secondly, the present research used the relatively new multivariate ARDL Bounds
Test. Several studies have used the ARDL Bounds Test such as Erdogan and Bozkurt
(2008), Aslan, Menegaki, and Tugcu (2016), Basar, Kiinii, and Bozma (2016), Atilgan,
Kilig, and Ertugrul (2017), and Demirgil, Santas, and Santas (2017); however, only
Aslan, Menegaki, and Tugcu (2016) conducted a multivariate analysis focusing on the
effect of health expenditures rather than life expectancy at birth on growth. Addition-
ally, their study excluded Turkey. Thirdly, this study offers contributions in terms of

PANOECONOMICUS, 2024, Vol. 71, Issue 3, pp. 373-393

377



378

Halim Can Avci and Zafer Galigkan

the data set. For total factor productivity (TFP), the use of proxies as frequently seen
in the literature was avoided and the TFP series published by Penn World Table (PWT)
was used directly. For the education series, this study also followed a different ap-
proach and used the number of students per teacher at different levels because of some
content and measurement problems which will be discussed in the following sections.
Through these differences, this study aims to provide a unique contribution to
the investigation of the impact of health on economic growth in Turkey through the
use of the production function approach including health and education variables sim-
ultaneously, and the use of the multivariate ARDL Bounds Test approach.

3. Model and Data
This study used the Cobb-Douglas production function as indicated below:

Y = CA°K*LPE/E H, (1)

where Y is output, C is constant, 4 represents TFP, K is capital stock, and L is labor
force. The human capital components are education (£) and health (H).

For the ease of estimation and interpretation, the production function (1) will be
used in the natural logarithmic form as follows:

InY = InC + 6InA + alnK + BInL + yInE; + ¢pInE, + AlnH. (2)

Output, TFP, capital stock, and labor force data were obtained from PWT 9.0.
For output data, expenditure-side real GDP at current purchasing power parities (PPP)
in million 2011 United States dollars (USD) was used. The TFP series consists of real
TFP at constant national prices. This series is an index that accepts the 2011 TFP level
1 for all countries and is ideal for observing a country’s TFP change according to PWT
9.0. For capital stock, the series real capital stock at current PPPs (in million 2011
USD) was selected. The workforce series is expressed as the number of employees in
millions.

The majority of studies involving the education variable use enrollment rates at
different levels of education as a proxy. However, this study, contrary to the general
literature, uses the number of students per teacher at different levels as a proxy for the
education variable. Previous studies on Turkey have also used enrollment rates by fol-
lowing international literature. However, at least for Turkey, there are issues in using
enrollment rate as there is controversy as to whether these rates in fact reflect the qual-
ity of education or not. Enrollment rates are simply a percentage or ratio and do not
measure what quality of education is being received.

In Education at a Glance 2017, the OECD focuses on all levels of education,
including tertiary, and states that the number of students per teacher affects the work-
ing conditions of the teacher and that the working conditions in turn affect the teacher’s
ability and willingness to build relationships and interact attentively with the student
(Organisation for Economic Co-operation and Development - OECD 2017). In the
same publication, it was stated that a low number of students per teacher allows the
teacher to focus on the individual needs of the students and facilitates the provision of
classroom order (OECD 2017). The QS Intelligence Unit, one of the institutions that
publishes global university rankings, defines the student faculty ratio as the only
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available and comparable data in evaluating the quality of education. The organization
further states that while this series does not fully demonstrate the quality of education,
it is a strong candidate for the measurement of quality of education (QS World Uni-
versity Rankings 2018)'. The University and College Union of the United Kingdom
states that the number of students per faculty member is one of the key indicators of
the learning experience (Stephen Court 2012). In publication No. 2014/2, the Council
of Higher Education of Turkey states that increasing the number of students per faculty
member will decrease the time allocated to research by increasing the workload of the
faculty members and will adversely affect the quality of education and research capac-
ity (Gokhan Cetinsaya 2014). Due to these reasons, school enrollment rates were not
used in the present study as the number of students per teacher rates better measure
quality of education.

Since the focus of our study is on economic growth, education that increases the
quality and productivity of labor gains importance. Therefore, the education compo-
nent of human capital is represented in this study by the number of students per teacher
in both secondary and tertiary education. Based on the literature, not all secondary
education institutions are included, only vocational and technical secondary education
institutions were included in the secondary education series of this study (Theodore
W. Schultz 1961; Edward F. Denison 1974; OECD 2008). Data for the years 1960
through to 2011 were obtained from the Statistical Indicators 1923-2011 of the Turkish
Statistical Institute (TurkStat 2018). Vocational and technical secondary education
data for the years 2012 to 2014 were retrieved from the Republic of Turkey’s Ministry
of National Education National Education Statistics Formal Education publication of
the related years (T.C. Milli Egitim Bakanlig1 2013, 2014, 2015). The number of stu-
dents per teacher in tertiary education for the same period was compiled from the Re-
public of Turkey’s Ministry of National Education National Education Statistics For-
mal Education 2016/°17 (T.C. Milli Egitim Bakanlig1 2017).

Similar to other related research, life expectancy at birth was used to represent
the health component of human capital as it is one of the most important indicators of
the general health status of the population and welfare of the society. The World Health
Organization (WHO) defines life expectancy at birth as the average number of years
that a newborn is expected to live if current mortality rates continue to apply (World
Health Organization 2006). Simply, life expectancy at birth indicates how many years
the person born in a given year will live on average. In the literature, there are studies
using infant mortality rates, various disease indices, fertility rates, number of health
workers, number of health institutions, and health expenditures to represent the health
variable as an alternative to the life expectancy at birth. However, life expectancy at
birth reflects infant mortality, morbidity rates, and quality of health institutions (Sachs
and Warner 1997), making it a preferred option. It would not be appropriate to interpret
fertility rates as indicators of public health alone. As well, there is controversy as to
whether health expenditures, which are preferred due to the ease of accessing data, are
in fact a measure of good public health. Thus, life expectancy at birth was the preferred

' QS World University Rankings. 2018. QS Intelligence Unit. http://www.iu.qs.com/university-rank-
ings/indicator-faculty-student/ (accessed June 12, 2018).
2 TurkStat. 2018. https://www.tuik.gov.tr/Home/Index (accessed June 10, 2018).
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series in this study and the data were obtained from the OECD Statistical Database
(OECD 2018)*.

4. Methodology

Empirical analysis within this study was conducted using the ARDL Bounds Test,
which was developed by M. Hashem Pesaran, Yongcheol Shin, and Richard J. Smith
(2001). This test is a relatively new method of testing the relationship between varia-
bles in levels (Pesaran, Shin, and Smith 2001). The ARDL Bounds Test has several
advantages over conventional cointegration methods. The most important of these is
that there is no prerequisite for the stationarity of the variables. In addition, the ARDL
Bounds Test has the following advantages. It is relatively more efficient in finite or
small samples and that is not a complex method meaning that after determining the
optimal number of lags, the cointegration relationship can be estimated with OLS (Jo-
seph M. Frimpong and Eric F. Oteng-Abayie 2006). In addition, this test is dynamic
in that it includes the past values of the variables and allows for the selection of differ-
ent optimal lag lengths for variables (Do Thi Thao and Zhang Jian Hua 2016). Unbi-
ased estimates of the long-run model can be obtained (Mounir Belloumi 2014).

The most important advantage of the ARDL Bounds Test is that it can be ap-
plied irrespective of whether the variables are integrated of order zero 1(0), order one
I(1), or mutually cointegrated (Pesaran, Shin, and Smith 2001). Unlike other conven-
tional time series and cointegration analyses, the ARDL Bounds Test does not require
prerequisites for the variables to be I(0) or I(1) or to be integrated of the same order.
However, the use of the procedure becomes problematic if the series are integrated of
order two or higher (Bazoumana Ouattara 2004). Therefore, the preliminary step of
the ARDL Bounds Test should be to apply a stationary test to the data under analysis.

After determining stationarity of the data, the ARDL Bounds Test can be used
to test whether there is a long-term cointegration relationship between the variables.
For testing, the unrestricted error correction model (UECM) of the production function
(2) under analysis should be defined. The UECM specification of the ARDL model for
Equation (2) is presented in Equation (3):

AlnY, = ag + YF_, ajAlnY,_; + 3P ayAlnA,_; + ¥P_  azAlnK,_; +
Zf:o a4iAlnLt_i + Zf:o a5l-AlnE1t_i + Zf:o aﬁiAlnEZt_i + Zf:o a7l-AlnHt_i +
0,InY,_1 + 0,InA,_1 + 03InK,_1 + 04InL,_ | + O5InE1,_4 + OgInE2, 4 +
0,InH,_, + u,.

(©)

In UECM (3), a represents the short-term coefficients, € is the long-term coef-
ficient, p is the number of lags, ¢ is the period, and u represents the error term. An OLS
regression is estimated for the first differences part of the model (3). Then, the joint
significance of the parameters of the lagged level variables is tested after adding them
to the first regression (Frimpong and Oteng-Abayie 2006). This test is carried out by
the bound F-test. If the calculated F-statistic is above the upper bound, the hypothesis
Ho, which states that there is no long-term cointegration relationship, is rejected. If the

3 Organisation for Economic Co-operation and Development. 2018. OECD Statistical Database.
https://stats.oecd.org/ (accessed June 08, 2018).
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F-statistic is below the lower bound, the Ho hypothesis cannot be rejected, indicating
that there is no cointegration relationship. If the F-statistic is between two bound val-
ues, no inference can be made.

If a long-term cointegration relationship is detected, the analysis continues.
Long-term coefficients are obtained by estimating Equation (3), after selecting the op-
timal lag length for each variable. The final step of the ARDL Bounds Test is to esti-
mate the error correction model (ECM) to obtain short-term dynamic coefficients and
error correction term. ECM specification is presented in Equation (4):

AlnYt =Qqy + Z?:l aliAlnYt_i + Zipzo aziAlnAt_i + Zipz(] a3iAant_i +
Z?:o a4iAlnLt__l- + Z?:o aSiAlnElt_l- + Z?:o a6iAlnE2t_l- + Z?:o a7iAlnHt_l- + 4)
l/)ECMt_l + Ug.

In Equation (4), v denotes the speed of the adjustment parameter or error cor-
rection term (ECT). ECT expresses how much of the short-run disequilibrium is being
corrected in the long-run (Atilgan, Kilig, and Ertugrul 2017). A positive ECT indicates
divergence, while a negative ECT refers to convergence. An ECT of 1 indicates that
the adjustment will take place within the period and a 0 indicates that it will not (Emeka
Nkoro and Aham K. Uko 2016).

5. Results

Since the estimated production function (2) is in the natural logarithmic form, the
seven time series subject to the analysis were measured in natural logarithms. First, the
augmented Dickey-Fuller (ADF), the Kwiatkowski-Phillips-Schmidt-Shin (KPSS),
and the Phillips-Perron (PP) unit root tests were performed on the series. Table 1 sum-
marizes the stationary test results of the series and indicates that none of the series
were found to be integrated of order two or higher. Therefore, there are no issues ap-
plying the ARDL Bounds Test.

Table 1 Conventional Unit Root Test Results

ADF PP KPSS
Variables (In) Intercept Inte:::ﬁ; and Intercept Inte;t::s(tj and Intercept Inte;ﬁ:s(tj and
Y I(1) I(1) I(1) I(1) I(1) 1(0)
A 1(0) I(1) 1(0) 1(1) I(1) 1(1)
K I(1) I(1) I(1) 1(1) I(1) 1(0)
L 1(1) I(1) I(1) (1) I(1) 10)
E1 1(0) 1(0) I(1) I(1) 1(0) 1(0)
E2 I(1) I(1) I(1) I(1) I(1) I(1)
H I(1)* I(1) I(1) I(1) I(1) I(1)

Source: Authors’ calculations.

Although all of the series subject to analysis were determined to be 1(0) or I(1),
conventional unit root tests do not take into account the effect of a possible structural
break. Pierre Perron (1989) stated that structural changes in time series may affect the
results of conventional unit root tests and suggested a unit root test that takes structural
changes into consideration. Perron’s (1989) approach, however, is based on the
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determination of break time exogenously and assumes it is known ex ante (Joseph P.
Byrne and Roger Perman 2006). Eric Zivot and Donald W. K. Andrews (1992) criti-
cized the exogenous determination of the break time in the Perron (1989) test and de-
veloped a unit root test in which the break time was determined endogenously (Veli
Yilanc1 2009). In light of these criticisms, Perron and Timothy J. Vogelsang (1992)
and Perron (1997) further developed the Zivot-Andrews test to address two different
types of structural breaks: additive outlier and innovational outlier. In the additive out-
lier, the effect of a structural break occurs at once and in total, whereas in the innova-
tional outlier, the structural break occurs gradually in different periods (Veysel Kara-
g6l and Meltem Erdogan 2016). Following Perron and Vogelsang (1992) and Perron
(1997), breakpoint unit root tests were also performed on the time series in the present
study. As recommended by Perron (1997), the break time with the minimum Dickey-
Fuller t-statistic was selected among all possible break times, and the lag length was
determined by the F-test. As seen in Table 2, breakpoint unit root tests determined that
all of the time series were 1(0) or I(1) parallel to the conventional unit root tests, indi-
cating once again that the ARDL Bounds Test could be applied without issue.

Table 2 Unit Root Tests with Structural Breaks

Variable (In) Innovational outlier Additive outlier
Y I(1

A I(1

K I(1

L I(1

E1 (0
I(1

I(1

E2
H

Notes: Tests were performed at a 5% significance level.
Source: Authors’ calculations.

After the stationary tests, the presence of a long-term cointegration relationship
was tested with the bound F-test for the UECM (3). As presented in Table 3, the cal-
culated F-statistic is above the limit values at the 5% significance level. Therefore,
hypothesis Ho, which states that there is no long-term cointegration relationship, is
rejected and analysis proceeds to the next step.

Table 3 Bound F-test Results

F-bounds test Null hypothesis: No levels relationship
Test statistics Value Signif. 1(0) 1(1)
Asymptotic: n = 1000
F-statistic 16.51527 10% 212 323
k 6 5% 245 3.61
2.5% 275 3.99
1% 3.15 443
Actual sample size 51 Finite sample: n = 55
10% 221 3.486
5% 2.676 3.999
1% 3.636 5.169
Finite sample: n =50
10% 2.309 3.507
5% 2.726 4.057
1% 3.656 5.331

Source: Authors’ calculations.
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For the estimation of model (3), the optimal lag length for each variable should
be determined. The optimal lag length was determined according to AIC by following
Pesaran, Shin, and Smith (2001). Although low maximum lag lengths were selected
for determining optimal lag length for studies using annual data in autoregressive mod-
els (Jeffrey M. Wooldridge 2013), a maximum lag number of 5 was used for this study.
Among the 62,500 compared models, the ARDL (4, 3, 0, 0, 4, 2, 2) model with the
smallest AIC was selected. The numbers in brackets refer to the lag length of the var-
iables Y, A, K, L, Ei, E», and H, respectively.

Long-term coefficients were obtained by estimating model (3) with the optimal
lag lengths for each variable. All of the long-term coefficients summarized in Table 4
are statistically significant at the 5% significance level.

Table 4 Long Term Coefficients

Variable (In) Coefficient t-stat p-value
A 0.8902 5.1204 0.0000
K 0.4000 8.0686 0.0000
L 0.5791 2.3719 0.0246
E1 -0.2122 -2.6200 0.0138
E2 0.2094 4.3974 0.0001
H 0.6657 2.7764 0.0095

Source: Authors’ calculations.

According to estimation outputs, a 1% increase in life expectancy at birth leads
to an approximate 0.67% increase in GDP. This result is generally parallel to the liter-
ature and points to the serious contribution of health to economic growth as Sachs and
Warner (1997), Bloom, Canning, and Sevilla (2004), Selim, Uysal, and Eryigit (2014),
Aslan, Menegaki, and Tugcu (2016), Basar, Kiinii, and Bozma (2016), Atilgan, Kilig,
and Ertugrul (2017) and Demirgil, Santas, and Santas (2017) suggest. A 1% increase
in the number of students per teacher in vocational and technical secondary education
leads to an approximate 0.21% decrease in GDP. This result is again parallel to the
expectation. The decrease in the quality of education in vocational and technical sec-
ondary education is expected to reduce the quality and productivity of skilled labor
that come through these educational institutions. However, a 1% increase in the num-
ber of students per teacher in tertiary education leads to an approximate 0.21% increase
in GDP. This finding is contrary to general expectation and can be interpreted to mean
that the increase in the number of students per teacher in tertiary education has a pos-
itive effect on the GDP for Turkey.

A 1% increase in TFP, capital stock, and labor force increases the GDP by
0.89%, 0.40%, and 0.58%, respectively. These results indicate that the impact of TFP
growth is substantial in Turkey. A significant increase in GDP can be achieved by
increasing TFP. In addition, the effect of a 1% increase in the labor force is larger than
the effect of a 1% increase in the capital stock, which can be interpreted to mean that
production is based relatively on the human factor in Turkey.

The final step of the ARDL Bounds Test is to estimate the ECM (4) to obtain
the ECT. As presented in Table 5, the ECT is approximately -0.67 and is statistically
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significant indicating that 67% of disequilibrium from the previous year’s shock is
eliminated in the current year. In other words, the model converges to the equilibrium.

Table 5 Error Correction Term

Error correction term -0.671768
Value Signif. 1(0) (1)
t-statistic -11.81209 10% -2.57 -4.04
5% -2.86 -4.38
2.5% =313 -4.66
1% -3.43 -4.99

Source: Authors’ calculations.

The cornerstone of the ARDL Bounds Test approach is the OLS. Therefore, the
estimated model naturally needs to meet the basic assumptions of the OLS (Aslan,
Menegaki, and Tugcu 2016). The model checked for serial correlation, heteroscedas-
ticity, non-normality, regression specification error, and stability. As summarized in
Table 6, the model has not violated any assumptions of the OLS.

Table 6 Diagnostic and Stability Checks

Breusch-Godfrey serial correlation LM test:

F-statistic 0.686200 p-value 0.5121
Heteroscedasticity test: Breusch-Pagan-Godfrey

F-statistic 0.908353 p-value 0.5841
Normality test: Jarque-Bera

JB-statistic 0.2837 p-value 0.8677
Ramsey RESET test

F-statistic 0.174941 df (2, 27) p-value 0.8405
Cusum test Stable at 5% level

Cusum square test Stable at 5% level

Source: Authors’ calculations.

6. Conclusions

According to economic theory, the stock of human capital in an economy can be seen
as an important potential factor in economic growth. In order to test this hypothesis,
human capital was considered to have an important role in economic growth. The re-
sults obtained within this present study support this argument. A significant long-term
cointegration relationship was found in the analysis, where the dependent variable was
GDP and the independent variables were TFP, capital stock, labor force, the number
of students per teacher in vocational and technical secondary education, the number of
students per teacher in tertiary education, and the expected life expectancy at birth.
Estimation results show that a 1% increase in life expectancy at birth leads to an ap-
proximate 0.67% increase in GDP. This result is generally parallel to the literature and
points to the significant contribution of health to economic growth. At first glance, this
coefficient estimate seems to be quite high. However, as life expectancy at birth is
measured in years, a 1% increase in this rate corresponds to a high increase in years.
Moreover, there are debates, especially in the developed world, about whether life ex-
pectancy at birth has reached a plateau or its increase has slowed down (Denis Camp-
bell 2017; Elisabetta Barbi et al. 2018; Thomas R. Frieden 2018; Independent Staff
2018). The average annual rate of increase in life expectancy at birth in Turkey is
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approximately 0.29% for the last 10 years*. Therefore, the fact that a 1% increase in
life expectancy at birth leads to a 0.67% increase in GDP is a reasonable estimate of
the importance of health.

A 1% increase in the number of students per teacher in vocational and technical
secondary education indicates a decrease of approximately 0.21% in GDP. This result
is parallel to the expectation that the decrease in the quality of education in vocational
and technical secondary education will reduce the quality and productivity of skilled
labor that come through these educational institutions. However, a 1% increase in the
number of students per teacher in tertiary education indicates an increase of approxi-
mately 0.21% in GDP. This finding is contrary to general expectation and can be in-
terpreted to mean that the increase in the number of students per teacher in tertiary
education has a positive effect on GDP for Turkey.

The results of this research emphasize the importance of human capital in the
economic growth process. Policies that increase the health of both society and the in-
dividual can increase the welfare level of the country. Considering that the main labor
source of small and medium enterprises in Turkey is vocational and technical educa-
tion institutions, the importance given to these institutions in educational policies
should be increased. Practices that encourage enrollment in these types of institutions
should be developed. The number of available institutions of these types should also
be increased and special attention should be paid to prevent an increase in the number
of students per teacher. Policies should also be adopted that encourage successful sec-
ondary school graduates to continue on to tertiary education, increase the quality of
secondary school education and enhance the successful transition to tertiary institu-
tions. The results of this research also indicate the substantial impact of an increase in
TFP, pointing to a need to formulate policies for the development of technology and
the efficient use of resources.

Although this study contains similar results with the literature, it has some im-
portant limitations. As mentioned above, life expectancy seems to have plateaued.
Since quality of life is as important as life span in health economics literature, it is
necessary to reflect the change in the quality of life to the models. In particular, the
increasing prevalence and burden of noncommunicable diseases (NCDs) affect both
health expenditures and economic development. Therefore, new models are needed to
link the aspects of NCDs that take into account their impact on quality of life to eco-
nomic growth. The present study can be improved in this aspect. The second important
limitation of this study is the sectoral structure. Turkey’s growth dynamic in recent
years is moving away from productive sectors. This is therefore thought to be one
reason why the impact of change in health and education levels is relatively low. This
study can be developed in such a way that the return on health and education invest-
ments can be better seen and the change in the production structure is taken into ac-
count. The final limitation is that the change in the fertility structure is not considered.
The fact that the fertility rate, which is an important determinant of per capita income,
is not included in the present study, is a limitation, although it has a very long-term
effect.

4 Calculated by the authors from OECD data. 2012 was excluded due to an exceptional increase.
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It is also important to emphasize the limitations arising from the dataset. The
limitation of the data set caused the period under investigation to be relatively short.
Again, because of the data availability, this study portrayed human capital through the
variables of health and education in parallel to literature, although the five main ele-
ments of the concept of human capital are defined as health, on-the-job training,
schooling, adult education, and migration (Teixeira 2014). Nevertheless, this paper
may be a starting point for future studies. The belief is that this study can be repeated
by generating a health index for Turkey and including other health variables. Addi-
tionally, with a more comprehensive framework, the effects of preventive and curative
health can be distinguished and it may be possible to extend human capital to include
on-the-job training, adult education, and migration alongside formal education and
health.
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Appendix

Table A1 Studies That Include Health as a Determinant of Economic Growth

Study Data Method Dependent variable Effect of health measure(s)

Barro (1996) Panel 3 stages least squares Growth rate per capita A 1% increase in life expectancy at birth (LE)
100 countries No production function increases the growth rate per capita by 0.0423 points.
1960-1990 (NPF) A 1% increase in fertility rate decreases the growth

rate per capita by 0.0161 points.

Caselli, Esquiandl, Panel Generalized method of GDP LE: insignificant
and Lefort (1996) 97 countries moments (GMM)
1960-1985 NPF
Sachs and Warner Cross-section Ordinary least squares (OLS)  GDP per capita An increase of one standard deviation in LE increases
(1997) 79 countries NPF per capita economic growth rate by 0.70 points.
1965-1990
Bloom and Manaley Cross-section OLS GDP per capita A5 unitincrease in LE increases the economic growth
(1998) 77 countries NPF rate by 0.21 points.
1965-1991
Bloom et al. Cross-section oLs GDP per capita A5 unit increase in LE increases the economic growth
(1998) 73 countries NPF rate by 0.29 points.
1965-1990
Bloom and Williamson  Cross-section oLs GDP per capita A 5 unit increase in LE increases the economic growth
(1998) 78 countries NPF rate by 0.32 points.
1965-1990
Hamoudi and Sachs Cross-section OLS - There is a remarkably robust correlation between
(1999) 78 countries NPF economic and health indicators (LE, infant mortality
1965-1990 rate, fertility rate, protein consumption, calorie intake,
malaria index, vaccination coverage).
Gallup and Sachs Cross-section oLs GDP per capita Countries with intense malaria impact grow 1.3% less
(2000) 75 countries NPF growth per year. A 1% increase in LE increases economic
1965-1990 growth by 4%.
Bhargava et al. Panel Dynamic random GDP per capita An increase in adult survival rate increases economic
(2001) 92 countries effects growth and an increase in fertility rate decreases
1965-1990 NPF economic growth.
Bloom, Canning, and Panel Non-linear 2 stages least GDP Under the assumption that total factor productivity is
Sevilla (2004) 104 countries squares the same in all countries, a 1-year increase in LE
1960-1990 Production function exists increases GDP by 1.3%. When this assumption is
abandoned, a 1-year increase in LE increases real
GDP by 4%.
Erdil and Yetkiner Panel Granger causality - Bi-directional causality has been determined in 46
(2004) 75 countries NPF countries. In cases where causality is unidirectional;
1990-2000 the direction of causality is from health to GDP in high-
income countries, and from GDP to health in other
country groups.
Acemoglu and Johnson  Panel OLS and 2 stages least GDP and GDP per The initial impact of LE growth on GDP is positive, but
(2006) 120 countries squares capita rather small. The increase in LE decreases per capita
1960-2000 NPF GDP in the first place. This negative effect decreases
in the following 40 years. It has not been determined
that the increase in LE results in faster per capita
growth.
Taban (2006) Time series Johansen cointegration - A bi-directional causality relationship between LE, the
Turkey NPF number of beds in healthcare institutions, and the
1968-2003 number of people per healthcare personnel and
growth has been determined. The causality
relationship between the number of health institutions
and economic growth has not been determined. It
shows that the increase in LE and the increase in the
number of beds in health institutions have a positive
effect on growth, while the increase in the number of
people per healthcare personnel has a growth-
reducing effect. Health indicators are positively
affected by the increase in GDP.
Temiz and Korkmaz Time series Johansen cointegration - The increase in LE has a positive effect on Gross
(2007) Turkey NPF National Product (GNP), while the increase in infant
1965-2005 mortality rates has a negative effect. In the long term;

A bidirectional causality relationship between GNP
and LE, and a unidirectional causality relationship
between GNP and infant mortality rates from infant
mortality rates to GNP has been determined.
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Erdogan and Bozkurt Time series ARDL bounds test - GNP and LE series are cointegrated, but the
(2008) Turkey coefficients are insignificant.
1980-2005
Cetin and Ecevit Panel oLs GDP Public health spending/total health spending:
(2010) 15 countries NPF insignificant
1960-2005
Eryigit, Eryigit, and Selen Time series Johansen cointegration - A 1% increase in GNP increases health expenditures
(2012) Turkey by 0.52%, and a 1% increase in health expenditures
1950-2005 NPF increases GNP by 0.91%.
Ay, Kizilkaya, and Kogak Time series Johansen-Juselius GDP A 1% increase in the number of inpatient health
(2013) Turkey cointegration institutions increases the GDP by 13.21%. A 1%
1968-2006 NPF increase in the number of outpatient health institutions
increases the GDP by 0.79%. A 1% increase in the
number of people per medical officer increases the
GDP by 5.60%.
Galiskan, Karabacak, and Time series Granger causality - A unidirectional causality from health variables (LE,
Megik (2013) Turkey NPF the number of hospitals, the number of people per
1967-2010 healthcare personnel, the number of beds) to GDP
has been determined.
Morgado Time series VAR causality - Growth is the cause of health (LE and infant mortality
(2014) Portugal Production function exists rate)
1960-2005
Selim, Uysal, and Eryigit Panel Panel error correction model GDP A 1% increase in per capita health expenditures
(2014) 28 countries NPF increases GDP by 0.9%.
2001-2011
Aydemir and Baylan Time series Granger causality - Bi-directional causality has been determined between
(2015) Turkey NPF health expenditures and GDP.
1998-2012
Akinci and Tuncer Time series Granger causality - Bi-directional causality has been determined between
(2016) Turkey NPF health expenses in central government budget/GDP
2006-2016 and GDP.
Aslan, Menegaki, and Time series ARDL bounds test GDP A 1% increase in health expenditures increases GDP
Tugeu (2016) 7 countries Production function exists Y
1980-2009 approximately 0.40% (only in France)
Basar, Kinti, and Bozma Time series ARDL bounds test GDP A 1% increase in health expenditures increases GDP
(2016) Turkey NPF by 1.13%.
1998-2016
Dogan (2016) Time series Non-linear Granger causality - Bi-directional causality has been determined between
Turkey NPF health expenditures and GDP.
1960-2013
Atilgan, Kilig, Time series ARDL bounds test GDP A 1% increase in health expenditures increases GDP
and Ertugrul (2017) Turkey NPF by approximately 0.43%.
1975-2013
Demirgil, Santas, and Time series ARDL bounds test Growth A 1% increase in health expenditures increases GDP
Santas (2017) Turkey NPF by 0.55%.
2010-2016
Kesbig and Salman Time series VAR analysis GDP per capita While the effect of public health expenditures on
(2018) Turkey NPF economic growth is positive, the effect of private
1980-2014 health expenditures on economic growth is negative.
Kilig and Beger Panel Toda-Yamamoto causality GDP per capita Bi-directional causality has been determined between
(2018) 8 countries NPF health expenditures/GDP and GDP.
1995-2016
Kilig and Ozbek Panel Fully Modified OLS and - Fully Modified OLS: a 1% increase in health
(2018) 32 countries Dynamic OLS expenditures increases GDP by 0.45%, and a 1%
1995-2013 NPF increase in GDP increases health expenditures by
0.75%.
Dynamic OLS: a 1% increase in health expenditures
increases GDP by 0.38%, and a 1% increase in GDP
increases health expenditures by 0.29%.
$Sen and Bingdl Time series Toda-Yamamoto causality - Bidirectional causality has been determined among all
(2018) Turkey NPF variables (GDP, medicine expenditures, transfers for
2006-2017 health, general health treatment material expenses)
Yildiz and Yildiz Panel 2 stages GMM GDP per capita A 1% increase in per capita health expenditures
(2018) 47 countries NPF increases per capita GDP by 0.29%.
1996-2014

Source: Authors’ compilation.

PANOECONOMICUS, 2024, Vol. 71, Issue 3, pp. 373-393



THIS PAGE INTENTIONALLY LEFT BLANK




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




