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Abstract: This paper investigates the effect of educationinglividual income in Turkey. To this end, Mincerian
(1974) earning equation is estimated in which ine@s a function of education, age, square of adseax.  Since
all of the variables are in the form discrete chejcan ordered logit model is employed. This méetslto calculate
probabilities of achieving higher income given eahian levels that are not provided by the eadtedies of Tansel
(1994), Dayioglu and Kasnakoglu (1997) and Ozcan(2003). The empirical findings show that as adioo level
increases, the probability of achieving higher meoraises notably. The finding of highest return daiversity
education for both sexes supports the followingwyie@ducation should be considered as an investrandt

individuals should bear the cost of it to some edte
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1. Introduction

Who should bear cost of education? Governmentyidials or both? Recently, this question -
especially for university education- has become afnie higly debatable issues in Turkey. If edigat
pays off, it could be considered as an investmedtiadividuals should bear the cost of it to somxiet.
Although the positive relation between educatiod @arnings is one of the well-established facts in
economicy it is still an empirical matter for Turkey dueaacommon belief that education does not well
pay off. To make a contribution to this issues thaper investigates the individual returns to atlon in
Turkey. To this end, Mincerian (1974) earning emumis estimated in which income as a function of
education, age, square of age and sex. The datadestimation method is quite different thariear
studies of Tansel (1994), Dayioglu and Kasnako@f97), Ozcan etc. (2003). In this study, all af th
variables are in the form discrete choices thatenading an ordered logit model appropriate. Thithoed
also allows calculating the probabilities of aclgvhigher income for each given level of education
These probabilities are not provided by the eadtadies. These are the contribution of the papdine
literature.

The remainder of this paper is as follows. Therditure review is in section 2. The data and
methodology is presented in section 3. The modeffimaings are reported in section 4. The finalties
draws conclusions.

2. Literature Review

The literature for Turkey is limited but sugget$tat private payoff to education is positive. The
empirical studies for Turkey are reported at TableThe studies of Tansel (1994), Dayioglu and
Kasnakoglu (1997) use TUIK (Turkey Statistics lgion) data for 1987 and 1994 respectively. Using
probit model both studies found that education ci$fancome positively. Tansel (1994) found that
elementary and secondary school appeared to pagwa# for women than men. This result is supported
by the study of Dayioglu and Kasnakoglu (1997). yTHeund that education increases female
participation in labor force and also it pays ofbne for women. In a similar vein, Ozcan etc. (2003
examined the education income relation in termsenegyners and owner of their business for theaity
Istanbul. They found that returns to educationtagler for those who run their own business compare
wage earners. Sarl (2002) estimated the Minceaimings equation using a data set for the citgabh,
in Turkey. He found that returns to education foe gear are 12.1 percent and returns to experigmce
9.3 percent. He also estimated that a returdlticaion of a year in elementary school is highestit is

lowest for high school.

! The most of the empirical studies uses Mincerig@74) earnings equation in which income is a fumctidd education and

experience and square of experience. The studi#990’s indicate that Mincer’s (1974) formulatiohtbe log-linear earnings

education relationship fits the data well. Eachitaltbl year of schooling increases earnings bg 23 percent. It may change
from country to country as well as it changes dirae. The United States appeared to be on thedrighSweden on the low end
of the distribution (Angrist and Kruger 1991, Kgee and Lindahl, 1999; Harmon and Walker, 1995)
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Table 1. Summary of Literature on Education Returnsin Turkey.

Author(s) Data , Methodology and Results

DAYIOGLU | DATA: Income and consumption Survey 1987 conduble@UIK (Statistic Institute of Turkey).

KASNAKOG ["METHOD: OLS with Heckman Correction, Mincerian wagguation.
LU (1997) Depen. Variable: Log of earnings

Independent Variables: Education, Education Dumiixperience, Location Dummy, Professional dummy,
Job performance, Inverse mills ratio

RESULTS: (i) Return for one year education for woriset12.4 for man %9.98 (when sector dummies
added, %8.3 and %7.7 respectively) (ii) For loneleaf education - no diploma, elementary, and séaon
school- return is higher for man than women. FghHhevels of education returns are more for women.
(iii) Return to education changes by region. (mareatoped markets high rate (%14.1) and less degdlop
market low return (%7.1))

TANSEL DATA: 1987 Household Budget Survey Conducted by TUIK.

METHOD: Multinominal Logit Estimates
1999 RESULTS: (i) Positive effect from education to in@® (ii)Highest return to education is women seconda
school (%17.8) (iii) For both sex, highest retusretiucation is university degree (Man: %13, Women:
%215)(iv) For both sex, lowest return to educat®ifor elementary school ( man: %1.9 women: %3.2)

UCDOGRUK | DATA: 1994 Household Income Survey by TUIK

2000 METHOD: OLS and EGLS with Heckman (1979) correctiavith Mincerian Wage Equation

Depen. Variable: Log of earnings

Independent Variables: Education Time, Age, Aged®eg

RESULTS: (i)1.Return to education varies between @8 to women %7-12 (High developed areas
high return) (ii) Education brings higher returm f@omen in less developed provinces compared t@mor
developed ones ( explanation: traditions prohilmimen to work therefore less participation of woriren
labor market gets higher return) (iii) Married eamare income than unmarried

SARI 2002 | DATA: 2000 Survey of Households Income Distributiaf City of Bolu

MODEL: Mincerian Wage Equation

Depen. Variable: Log of earnings

Independent Variables: Education Time, Experiehoeation Dummy, Elementary School Dummy,
Secondary School dummy, High School Dummy, Univg®ummy, Sex Dummy

RESULT: (i) Return to one year education is 12.19R@turn to experience of one year %9.3 and &8.9
support idea of education is the most importanbfaihat explains the income

3. The Data and Methodology

The data for this study is taken from the Worldlué Survey (WVS) The survey conducted in
Turkey is organized by Boushrup University in Istah The variables that are used in this study are
shown in Table Al at the appendix. In many ecoeoapplications, the dependent variable is discrete
and represents an outcome of a choice betweenita &at of alternatives. A number of qualitative
response models deal with this characteristic efd@pendent variable (Amemiya, 1981; Greene, 1997).
Further, in some applications, there are multinbroiice variables that are naturally ordered.his t
application, naturally ordered income variable sedi as the dependent variable. Even though the
underlying dependent variable is continuous, ohly discrete responses are observed. Therefore, it i
appropriate to employ an ordered logit modelingnieavork to examine the effect of education, age and
sex on income. The model employed by Zavoina anBIWyy (1975), as discussed by Greene (1997), is

also used in this study.

2\WVS: World Value Survey. This survey is organizgd Ronald Inglehart. First survey was conductedd@llamong the 24
industrialized countries. Second is repeated 199bySadding 21 new countries. Third one was coredlizt 1995 and 1996
among the 42 countries. The survey of 2000 and 2@fdded many developing countries (Hjerppe, 2003:



The ordered logit model is built around a lategression, wherg” is the unobserved dependent

variable, x a vector of explanatory variabl@®n unknown parameter, vector antthe error term.

yi = B X +¢& 1)

Instead ofy;", the following is observed.

*

y=1 if Ho Sy < u1

y =2 if pL <y < p2

y =3 if Ho2 £y < us3
. *

y =1 if Kj-1%5Y

Where y is the category of income per month raniked 6 categories, u is the vector of unknown

threshold parameters, estimated with heector, € is assumed to have a standard logigistribution.
Consequently;

Prii =j]=Pr[y is in thej th range ]
Hence the probability of observing an outcome mawktten:

Pr[y=11 = Fl - B 1~ F [a- B x] (2)
Where F(.) = exp(.)/[1+exp(.)]. This implies that:

. 1 1
Py, = il= —— 5
l+e 777 14+4e 77 3)

The above equation can be used to derive a likatinminction and, subsequently, maximum
likelihood estimates gi and3. Income equation is estimated in this way.

4. Model and Results

Following to the relevant literature, Mincerian {¥9 earning equation is used in this study. The
model that is to be estimated is as follows.

Income = ¢yEducation + azAge + oc4Age2 + oasSex + ¢ i=1,2,...n 4)

According to this model individual income is exptto be positively affected by individual's
education level. Experience is measured by ageeprdsented by a linear and a quadratic term ttueap
the nonlinearity in the earnings profile. Age isdsas a proxy for experience. Sex variable is tged
determine to gender effect on incomés the random error term. Besides education apéreence, there
may be other factors that could affect individu@tisome such as inheritance, personal abilitiesk &tc.
However, the data set does not include these factdn order to compare the returns for different

education levels education variable is splittedo imlummy variables and the following model is
developed.



Income= agNo-Diploma+ a;Elementary+ a,Secondary+ asHighSchoql+
asUniversity + asAge+ asAge’+ a;Sex+e; (5)

Table 1 displays the results of ordered logit medémation for equation 4 and 5 respectively. In
terms of explanatory power both models are satisfacy” and likelihood diagnostic statistics are
similarly acceptable. A certain amount of carenexessary for the interpretation of coefficients of
ordered logit equations. A positively signed caeéint implies an increase in the log of the odd® rar
higher values of explanatory variables imply greateome level.

The results confirm the basic prediction of Minaeriearning equation. Linear and quadratic
terms in experience have the expected positivenagative signs respectively. All education variable
have positively signed and statistically significamh 1% significance level. As the education leyeés
from elementary school to university education, ¢befficients increases markedly. A rise in edwrati
will increase individual's income and it is lowekir elementary school graduates and highest for
university graduates. This result is consistenhwitinsel (1999:462). A negatively signed sex véemb
indicates that for woman makes more money thanwihanhave same education level and age.

Table 1. Achieved Income: Ordered Logit Analysis

Dependent Variable: Level of Income Achieved(y=3,2,5 6)

Model 1 Model 2
Variables Coeffi, P value  Variables Coeffi. P value

Education 84639  0.000 ElementaryS.  .9405604  0.000

Age 04352  0.000 Secondary S. 1.691313 0.000

Age? -00042  0.003 High School 2.483608 0.000

Sex -.30551  0.000 University 3.557864 0.000

Education Age .0376546 0.002
Agé€ -.0003586  0.013
Sex -.3042002  0.000

Num.of Obser. 4161 4161

Log Likelihood  -4545.44 -4642.21

Pseudo R 0.1000 0.1005

LR chi2 1031.86 1037.91

Note. Due to multicollinearitpo diplomavariable is omitted.

The probability distributions of achieved income foales and females, making use of equation 5
are shown in Table 2. The results show that hadipl and elementary school education have the highes
probability of fit in the very low income categoffhe probability of earning high and very high inm
is less than 1 % for males and females at the 886 that is a quite low probability. On the othemd
University graduates have highest probability afh@eay high and very high income comparing to other
education levels. For university graduates of males females, the probability of earning upper rfedd
high and very high income is becoming higher amghéi as it is compared with lower education levels.
For example, University graduates of females ha:@ percent probability of fit in the middle income
category whereas no diploma females only have [2e88ent probability of having the same income level
All these results are obvious indication of postieffect of education on income. If the results ar

analyzed in terms of gender differences it is cteat educated females have more probability ofieg



middle income and above than the reference malas. ré€sult is supported by the findings of Dayioglu
and Kasnakoglu (1997:347).

Table 2. Predicted Probabilities of Achieved Income

PriY=1]  Pr[y=2]  Pr[Y=3] PI{Y= 4] PrlY=5]  Pr{Y=6
Predicted Probabilities VY |owmne  “dde U gh e, oY
(%) Low Inc. Inc. Midd. In. High In.
Male, Age: 36
If No Diploma 74,3 22,4 2,21 0,46 0,31 0,23
If Elementary 53,0 0,03 5,31 1,16 0,79 0,59
If Secondary 34,8 4,98 10,0 2,35 1,65 1,25
If High School 19,4 51,9 17,6 4,72 3,47 2,72
If University 7,62 38,4 2,75 10,2 8,62 7,58
Female Age 36
If No Diploma 68,1 27,5 2,95 0,62 0,42 0,31
If Elementary 45,4 44,1 6,94 0,15 1,07 0,80
If Secondary 28,2 52,0 1,27 3,10 2,20 1,69
If High School 15,1 49,7 20,8 6,03 4,55 3,65
If University 5,74 32,9 28,6 11,9 10,7 10,0

Note: Probabilities changed into percentages. Epaspability row has to ad up to
100. These probabilities are calculated for peegio are 36 years old since it's the sample mean.

5. Conclusion

This paper investigated the effect of educationiradividual’'s income in Turkey. Income is
defined as a function of education, experience sexl by following the Mincerian (1974) earning
equation. The data set and estimation techniquet ingiis study is quite different than the earfiardies
of Tansel (1994), Dayioglu and Kasngko(1997), Ucdogruk etc (2000) and Sari (2002). éftheless,
ordered logit results supports the findings of tekevant literature. Returns for education appeabé
high in Turkey. This result supports the ideailoédal view on education. That is, individuals slldoear
the cost of education to some extend. It should &le stated that education does not only affect
individual’'s income. Education also provides betterking conditions, educated people’s kids alsseno
likely to have more education, more educated peapale make rational choices related health,
environment, and neighborhood issues. All thes¢ofaccould also be seen non-money benefits of
education that positively affects living standards.

The weaknesses of the study are as follows. Rhst,quality of schools may generate some
differences that couldn’t be measured due to availdata set. Second, working conditions couldcaffe
employment choices. Educated people may acceptingpik public sector because of better working

conditions where earning are lower than privatéosedhese issues are left for further research.
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Appendix A
Table Al. Variables and Descriptive Statistics
VARIABLE MEA
N MIN  MAX
S Measurement N
Categorical: 7251 1
1. Monthly 0-200 NTL * (Very Low) Total 10 3,58
INCOME 2. 201 -500 NTL' (Low) Man
3. '501-750 NTL' (Middle) 3607 1 10 356
4.'751 -1000 NTL' (Upper Middle)
5.'1001-1500 NTL * (High) OMeNn 3644 1 10 3,60
6. '1500and more ' (Very High)
Categorical: Total 7197 1 5 2.59
EDUCATIO | 1. No Di pl oma Man
N 2. Elementary School 3630 1 > 2.80
3. Secondary School
4. High School women  se44 1 5  2.38
5. University
Contininous Varibale 17 to 91 Total 7521 17 91 36.49
Man
AGE 3630 17 88 36.84
women 3769 17 91 36.14
SEX DUMMY 1: Man O: Women 3769 3775

Note: NTL is New Turkish Lira. In Turkish eduaati system, Elementary School is five years and cisapy.
Secondary school is 3 years, High school is 3-4syaad Uniiversity 4-5 years. Since 1997 Turkishoation sytem
mandates 8 years, elementart plus secondary.



