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Abstract: This study uses quantile regression technique to show how impact of education on earnings varies
across conditional earning distribution. The main objective of this study is to estimate effect of the education
on different parts of earning distribution. Secondly, the study used educational dummies in earning function
to compute effect of primary, secondary and tertiary levels of education on earning distribution. We found that
education has a different effect on earnings at different parts of the earnings distribution; effect of education
on earning increases as we move from lower to upper quantiles of the distribution. Moreover, returns to
education are convex i.e. the returns tend to increase as the level of education increases at each quantile. Rate
of returns are higher for tertiary education as compared to primary and secondary levels across all quantiles
of earnings distribution. The results also show that OLS coefficients conceal variation in the returns to
education across the earning distribution.
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INTRODUCTION distribution  or  there  is  difference  in  returns to

It is an empirically established fact that earning is distribution. Investment in education is generally justified
positively related to education. Numerous studies have on the ground that it leads to less earnings inequality. As
calculated returns to education in developed as well as in the results of the empirical studies reveal, goal of fair
developing countries. Most of these studies have income distribution through education is conflicting.
revealed that individuals with higher levels of education There is rare research of this nature is available from
earn more in the labor market. The most of the studies in developing countries in general and from Pakistan in
Pakistan which were devoted to estimation of earning specific.
functions include [1-6] among others. These studies have The main objective of this study is to estimate effect
exclusively estimated the effect of education on earning of the education on different parts of earning distribution.
at the conditional mean of the earning distribution but Secondly, the present study used educational dummies in
these studies ignore the distributional implications of earning function to compute effect of primary, secondary
earnings across the whole earning distribution. We raise and tertiary levels of education on earning distribution.
an important question here that if education has different By doing so, the present study endeavors to contribute
effect on earnings of the individuals with same level of in literature by employing quantile regression approach
education then there is no unique causal effect of for estimation. This distributional approach has some
education on earnings. In other words, education has a evident advantages over the ordinary least square
different effect on earnings across the earnings method.
distribution.

In developed countries, empirical studies on Literature Review: [9] analyzed the returns to education
education  and  earnings  nexus (e.g. [7] for  USA  and  [8] across the conditional wage distribution of male and
for Portugal) concentrate on the whole earning female using quantile regression method in Brazil. It was
distribution. The results reveal that the impact of found that the returns to education were significantly
education is not same across the conditional earnings different across the distribution of earnings.

education for workers at different points of the earning
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For a survey of QR models and applications, see [13] and [15].1
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Chunbing, [10] estimated of wage equations of Following the [13], the quantile regression earnings
different ownerships in China by using quantile
regression technique. The returns to schooling were
greater at lower quantiles of wage distribution in 1991 and
1993 but not in 1997 for state-owned enterprises. For the
private sector, returns were larger at higher quantiles of
wage distribution in 1993 and 1997.

Bargain, et al. [11] compared returns to education and
earnings differences of Chinese and Indian wage earners.
They found that females in both countries earned lesser
than their male counterparts. The increase in returns with
the education level was evident for both countries at all
quantiles of earning distribution. With a few exceptions,
impact of all education levels on earnings was higher at
lower earnings quantiles for both the genders.

Budría, [12] used data from Finland, France, Germany,
Italy, Norway, Portugal, Sweden and UK to explain the
impact of education on the shape of the conditional wage
distribution in private and public sector by using quantile
regression. The results of the study indicated that the
impact of education on different parts of wage distribution
was significantly different in each sector.

MATERIALS AND METHODS

The OLS regression relies on the mean of the
conditional distribution of the dependent variable. The
problem with this kind of single equation method is that
it does not allow studying the effect of education on other
parts of the earning distribution. To better represent the
issue being addressed in the study, we have utilized
quantile regression. Since the 1990s, economists have
utilized quantile regression technique to account for
earning heterogeneity at different parts of the distribution.
They showed that returns to education are quite different
at different parts of the earning distribution e.g. [13] and
[8].

The quantile regression method was introduced by
[14]. Quantile regression (QR) specifies the relationship
between explanatory variables and a particular quantiles
(or percentiles) of the dependent variable. A complete
picture of the effect of the explanatory variable on all parts
of the dependent variable can be obtained by using this
method. Estimates of QR are similarly interpreted as OLS
regression estimates; they indicate the influence of
explanatory variables on the th quantile of the
dependent variable.  It permits comparison how some1

quantile of the dependent variable may be more affected
by an explanatory variable than other quantiles.

function can be written as follows:

Where x is the vector of explanatory variables and  is the
vector of parameters and u is random error term.
Quant (Lnw |x ) denotes the th conditional quantile ofi i

lnw, given x . Unlike in OLS, quantile regressioni

parameters minimize the absolute sum of the errors from a
particular quantile of the log earnings. The th quantile
regression, 0 <  < 1, is defined as a solution to the
problem:

By variation of , any quantile of the conditional
distribution can be obtained. We use  instead of  to
make clear that different values of give different values
of . For the minimization of problem, linear programming
techniques are utilized to solve the problem by using
complete sample. Robust standard errors for vector of
coefficients are obtained by using bootstrapping
procedure. The description of the explanatory variables is
given in appendix I.

The earning functions have been estimated using the
quantile regression estimator at nine deciles. The standard
errors of estimates are obtained by bootstrapping with 100
repetitions. In addition to quantile estimations, we also
perform OLS regression. The study estimates earnings
functions at nine deciles simultaneously. This allows
hypothesis testing of equality of coefficient across
quantiles of earnings distribution. Specifically, we test the
hypothesis that the coefficients on education variable are
same at nine deciles in above specification of earning
function.

Data: Data from the Pakistan Social and Living Standards
Measurement (PSLM) Survey for period 2007-08 has been
used for the analysis. The Federal Bureau of Statistics
(FBS) conducts this survey in Pakistan. These data
supply comprehensive information on individuals’
characteristics. Keeping in the view the standard
definition of labor force, only individuals ranging from age
15 to 65 are kept in the sample. The monthly earnings
have been adjusted for inflation using the Consumer Price
Index with 2000 as the base year.
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Detailed results are available upon request.2

No education or illiterate is bench mark category here.3
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RESULTS AND DISCUSSION

The present study estimates regression of logarithm
of monthly earnings on covariates like education,
experience, gender, marital status, region, province and
occupational dummies. The earning function has been
estimated at nine deciles, which are denoted by

=0.1,_ =0.2, =0.3, =0.4, =0.5, =0.6, =0.7, =0.8,
=0.9 along with the OLS estimate. We have discussed

only results of impact of education on the distribution of
the log of the monthly earnings as it is focus of the study.

Only coefficients of education in the earning
equations and their respective t-statistics are presented in
Table 1.  These coefficients show percentage increase in2

monthly earnings resulted from an extra year of schooling
at different quantiles and are interpreted as returns to
education. In the quantile regression framework, the
coefficients at different quantiles show effect of education
on earnings for individuals having the same observable
characteristics but are located at different parts of the
earnings distribution due to earning ability. 

The result of the Wald F-test reveals that quantile
rates of return to education at different point of earning
distribution are significantly different from one another.
This suggests that OLS coefficient conceals the
significant variation in the returns to education across the
earning distribution.

As expected, investment in education gives a
substantial reward in the labor market. The effect of
education on earnings is positive and statistically =0.5 0.209* 0.471* 0.924*

significant at each of the quantiles analyzed. Table 4.1
shows that education has a different effect on earnings at
different parts of the earnings distribution. These
coefficients show percentage increase in earnings
resulted from an extra year of schooling is not same for
the individuals. It is also evident that education has a
higher effect at higher quantiles. This can be interpreted
as complementarity between ability and education [16].
We can say that there is heterogeneity in the returns
which is larger for individuals at upper quantiles of the
earnings distribution, implying that education is to some
extent a complement for unobserved ability. The results of
OLS show that returns to education is 6%, these are in
line with previous studies in Pakistan on subject matter.

Effect  of  Education  on  Earnings  by  Education  Levels:
It has often been examined that the returns to an extra
year of education are not equal across levels of education.

Table 1: Estimated Coefficients of Education of QR and OLS

Quantiles Coefficient t-value

0.1 0.058* (22.10)

0.2 0.055* (22.85)

0.3 0.056* (37.87)

0.4 0.054* (41.90)

0.5 0.055* (54.79)

0.6 0.059* (66.68)

0.7 0.059* (47.52)

0.8 0.060* (41.34)

0.9 0.068* (32.87)

OLS 0.060* (44.66)

F-test 10.97

p-value 0.000

Note: t-statistics are in parentheses; * significant at 1%

Table 2: Estimated Coefficients of Primary,Secondary and Tertiary

Education of QR and OLS

Quantiles Primary Secondary Tertiary

=0.1 0.147* 0.379* 0.802*

(5.46) (18.75) (23.46)

=0.2 0.172* 0.423* 0.855*

(9.74) (28.78) (34.16)

=0.3 0.188* 0.442* 0.858*

(12.7) (35.95) (46.12)

=0.4 0.191* 0.452* 0.875*

(12.05) (41.12) (41.7)

(16.33) (46.56) (49.57)

=0.6 0.222* 0.492* 0.978*

(13.85) (40.71) (50.18)

=0.7 0.221* 0.507* 1.014*

(16.08) (47.61) (36.21)

=0.8 0.235* 0.542* 1.073*

(14.12) (35.52) (41.04)

=0.9 0.257* 0.564* 1.142*

(12.47) (25.37) (29.76)

OLS 0.220* 0.519* 1.014*

(16.74) (42.36) (49.53)

Note: t-statistics are in parentheses; * significant at 1%

Therefore, this part changes the earnings function
through the inclusion of education dummies variables of
three categories of education system; primary, secondary
and tertiary . These variables are defined as followed3
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This evidence supports the proposition that

a positive  effect on earning dispersion. This is known as

apparent implication for the labor market in Pakistan. An

Where, x is completed years of schooling of the inequality due to education. This is deferred to future
individuals. Only coefficients of primary, secondary and research.
tertiary education in the modified earning equation and
their respective t-statistics are presented in Table 2. These CONCLUSION
coefficients are interpreted as returns to each level of
education. As it is anticipated, returns to education are The study exploit two alternatives specifications of
not equal across three levels of education at each earning functions and employ two estimation methods
quantile. Moreover, each level of education has a different namely OLS and QR in order to show how impact of
effect on earnings across the distribution. It demonstrates education varies across conditional earning distribution.
that effect of each level of education on earning increases The findings of the study show that education has a
as we move from lower to upper quantiles of  the  earnings positive and significant effect on earnings of the
distribution. It implies that there is heterogeneity in individuals in Pakistan. However, education has a
returns  for  each level of education. Returns to primary different effect on earnings at different parts of the
and secondary education tend to increasing over the earnings distribution. There is heterogeneity in the
earning distribution. However, these returns are less returns which is larger for individuals with tertiary
heterogonous as compared to tertiary education. education. Returns to education differ across different

Additionally, Returns to education are convex i.e. level of education. These returns have a propensity to be
returns tend to increase as the level of education higher at higher level of education. This implies that
increases at each quantile. Rate of returns are higher for investment in education is not taking place in more
tertiary education as compared to primary and secondary socially efficient manner.
levels across all quantiles of earnings distribution. The The  potential  directions  of  policies  that  aim to
pattern of superior returns as level of education becomes slow down the differences in returns to education are:
higher is also confirmed by the OLS results. attempts  to  invest  more   in   those   with   fewer  skills

One possible explanation for the difference in returns and  lower  ability  can  reduce  heterogeneity  in  returns
among the individuals is related to skills. An individual to education. Policies for improving the integration
who is located at upper quantiles of earning distribution between education system and changing demand for
has more skills. These skills consist of ability, better different types of skills should be in order. Moreover,
academic qualifications and other unobservable considering that earning dispersion is concentrated
characteristics which affect productivity. When these among  worker  with  higher levels of education we
favorable skills interact with education they earn more propose  to  improve  the  quality  of  education  which
than those who have less skill with same level of help the workers to better match their skills with new
education. technology.

Field of study may be another driving force for
dispersion in earning distribution. It is possible that REFERENCES
individuals who are at bottom of the distribution are those
who were engaged in field of study that attract less 1. Abbas,  Q. and  J.F.  Peck,  2008.  The  Mincer
interest in labor market. This is likely to be more prevalent Human Capital Model in Pakistan: Implications for
at tertiary level of education because there is more variety Education  Policy.  South   Asia   Economic  Journal,
in education paths. 9: 435-462.

education   has   a   positive   effect   on  earnings
inequality  [17-19]. The findings reveal that education has

the ‘inequality increasing effect’ of education. The
existence of such earning dispersion due to education has

extended analysis of education and earning inequality
would prove fruitful to evaluate the size of earning
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Appendix I Description of Variables 
Variables Description
Exp = age-years of schooling-5
Expsq = square of Exp
Gender = 1 for male and 0 otherwise
Marital status = 1 for currently married respondents and 0 otherwise
Education completed years of schooling
Locational Dummies
Region =1 if respondent live in urban area and 0 otherwise
province*
Sind = 1 if respondent live in Sind province and 0 otherwise
KPK = 1 if respondent live in KPK province and 0 otherwise
Baluchistan = 1 if respondent live in Baluchistan province and 0 otherwise
Occupational Dummies**
Manager =1 if Legislators and Senior Officers and Managers and 0 otherwise
Professional =1 if Professionals and 0 otherwise
Technician =1 if Technician and Associate Professionals and 0 otherwise
Clerk =1 if Clerks and 0 otherwise
Service =1 if Service Workers and Shop Market Sale Workers and 0 otherwise
Agriculture =1 if Skilled Agriculture and Fishery Workers and 0 otherwise
Craft =1 if Craft and Related Trade workers and 0 otherwise
Operator =1 if Plant and Machine Operators and 0 otherwise
Elementary =1 if Elementary (Unskilled) Occupations and 0 otherwise
*Punjab province is reference category.
** Armed force employees are reference category.


