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RETURNS TO HUMAN CAPITAL IN PAKISTAN:
A QUANTILE REGRESSION ANALYSIS

The quantile regression technique has been utilized to examine how the effect of education and
experience varies across the earning distribution in Pakistan. The findings of the study are based
on Pakistani social and living standards measurement survey (2007-2008). The effect of education
and experience on earnings is positive and statistically significant at each of the quantiles. The esti-
mated coefficients show that both the variables affect earnings of the individuals differently at dif-
ferent parts of earning distribution. Moreover, education has a higher effect at higher quantiles
which shows complementarity between ability and education. The effect of experience on earning
falls monotonically, as we move from lower to upper quantiles of the conditional earnings distribu-
tion.
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Makoya Xycceiin Cian, I'yasav Capsap, Haiisiv yab-Xaccan

PEHTABEJIBHICTD JJIOACBKOI'O KAITITATY B ITAKUCTAHI:
AHAJII3 KBAHTWJIBHOI PET'PECIT

Y cmammi nokasno, w0 mexuixa K6aHMUABLHOT pezpecii 3aCMOoCco8YEMbCsL 0451 00CAIONCEHHS
moeo, K énaue oceimu i 0oceioy eapiroemucs 041 pizHux pienie 3apooimky ¢ Ilaxucmani. Bucrnoexu
0ocaidxcenHs: 3p00AeHO HA OCHOGI OGHUX ONUMYBAHHS WO00 COUIAAIbHO20 PIi6HS | PIGHA HCUMms 3a
2007-2008 poxu. Jlosedeno, wo enaue oceimu i 00ceidy Ha 3apoOimox € no3umueHum i
CIAmMuUCMuYHO 3HA4YWUM Y KOJCHOMY eunaoky. Bcmanoesaeni koeghiyicnmu noxasaau, wio oo6uosi
3MIHHI 6nAuealoms Ha 3apodimku no-pizHomy 6 pizHux posnoodiiax doxody. Oceima mae Oirvuuil
eexm y uuuX K6AHMUASX, U0 NOKA3YE KOMNACMEHMAPHICIIG MidC MONCAUGOCHAMU I 0CBIMOIO.
Bnaue doceidy na pieenv 3apoGimky piGHOMIDHO 3HUNCYEMBCA 6i0 HINCHUX 00 GUWUX KGAHMUAIE
YMO6HO020 po3nodity doxodie.

Karouosi caosa: keanmunvHa peepecis; penmabdenbricms A00CbK020 Kanimany; po3nodin 0oxoois.

Makoya Xycceitn Cuain, I'vasam Capsap, Haiisam yan-Xaccan

PEHTABEJIbHOCTD YEJJOBEYECKOI'O KAIIMTAJIA B
TMMAKMCTAHE: AHAJIN3 KBAHTUJILHOM PETPECCUM

B cmamve nokazano, wmo mexnuka KEAHMUAbHOU pezpeccuu NPUMEHAEMCcs 04
UCCAC008AHUS MO0, KAK 6AUAHUE 00PA306AHUSL U ONBIMA 6APLUPYEMCS 0451 PA3AUMHBIX YPOGHEl
sapabomka 6 Ilaxucmane. Bbvi6oost ucciedosanusi cdeaanvt Ha 0cHoge OaHHBIX onpoca no
UIMepeHuI0 Coula.1bHo20 ypoeHs u ypoeus xcustu 3a 2007-2008 2o0vt. /loxazarno, umo éausnue
00pazoeéanus u onviMa Ha 3apaéomox ecmv NO3UMUGHLIM U CIMAMUCHIUMECKU 3HAYUMBIM 6
Kaxncoom cayuae. Yemanoeaennvie K03(hhuuuenmot nokazvléarom, 4mo obe nepemeHHble 6AUson
Ha 3apaGomku no-pasHomy 6 pasHvix pacnpedeienusx doxoda. O6pazoeanue umeem Goavuui
aphekm 6 eGvICHIUX KGAHMUAAX, HMO NOKA3bIGAEH KOMNACMEHMAPHOCHL MeHCOY
603MoNCHOCMAMU U 006pazosanuem. Bausnue onvima Ha ypoeenv 3apabomka pasHoMepHO
CHUMNCACMNCSL OM HUNCHUX K GbICUIUM KEAHMUAAM YCAO8HO20 PACHPEdeieHUs: 00X0008.

Karouegvte caosa: keanmuabHas peepeccusl; pPeHMAOENbHOCHb HeA08e4eCK020 Kanumand,
pacnpedenerue 0ox0008.
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1. Introduction: The interplay between earnings and human capital is central to
human capital theory. Schultz (1961) and Becker (1964) among others underlined the
importance of investment in human capital. The theory suggests that human capital
enhances lifetime earnings, lessens the possibility of being unemployed and provides
higher standards of living. These are some of the major incentives for individuals to
pursue and invest in human capital (Psacharopoulos and Patrinos, 2004). There is
huge body of literature on the importance of human capital for earnings and its
expected returns to individuals in both developed and developing countries. The
analysis of relationship between human capital and earnings has a long tradition
among researchers in Pakistan (e.g., Nasir, 1998; Nasir, 2002 and Nazli, 2004).
However, these studies conventionally based on ordinary least squares. By focusing on
just the conditional mean, researchers generally tend to ignore the underlying het-
erogeneity in earning. This approach has limitations: as it constitutes only a limited
aspect of the earning distribution. This technique fails to answer how human capital
affects earning distribution. For such purpose a distributional approach is required.

Empirical studies on relationship between human capital and earnings (e.g.,
Bushinsky (1994) for USA; Machado & Mata (2001) for Portugal; Fersterer & Winter-
Ebmer (2003) for Australia; Stefani & Biderman (2006) for Brazil) have taken into
account the heterogeneity in earning. The results of these studies expose the fact that
impact of human capital is not same across the conditional earnings distribution or there
is difference in returns to human capital for workers at different points of the earning dis-
tribution. However, rare research of this nature is available from developing countries* in
general and for Pakistan specifically. This study is an attempt to fill this gap. The objec-
tive of this study is to examine how the effect of education and experience varies across
the earning distribution in Pakistan. For this purpose, quantile regression method has
been used to characterize the earning distribution. The study utilizes Pakistan social and
living standards measurement (PSLM) survey 2007-08 data for the analysis.

The rest of the paper is structured along the following lines. Section 2 provides
the details on the methodology adopted in the study and data source. In Section 3
estimated results are presented. Finally, concluding remarks of the study are given in
Section 4.

2. Methodology and Data: The ordinary least squares regression is based 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 an
explanatory variable on other parts of the earning distribution. To better represent the
idea being addressed in the study, we have utilized quantile regression. The quantile
regression method was introduced by Koenker and Basset (1978). Quantile regression
(QR) specifies the relationship between explanatory variables and a particular quan-
tiles (or percentiles) of the dependent variable. A complete picture of the effect of the
explanatory variable on all the parts of the dependent variable can be obtained by
using this method”.

Following Bushinsky (1998), the quantile regression earnings function can be
written as follows:

4 Only exception is Bargain et al. for India and China.
For a survey of QR models and applications, see Koenker (2005).
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Lnw,; = x,Bg +Ug with Quanty(Lnw; |x;)=xBg, (D

where Lnw is the natural log of earnings, x is the vector of explanatory variables and
B is the vector of parameters and uq is the random error term. Quant,(Lnw; x;)
denotes the Oth conditional quantile of Inw, given x;. Unlike in OLS, quantile regres-
sion parameters minimize the absolute sum of the errors from a particular quantile of
the log earnings. The Oth quantile regression, 0 < 0 < 1, is defined as a solution to the
problem:

min{  Y.0|Lnw,; —xBe |+ Y (1-0)|Lnw; —x;By || (2)

iLnw;2x;B irLnw;<x;B

By variation of 0, any quantile of the conditional distribution can be obtained.
We use B instead of B to make clear that different values of 0 give different values of

B. 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.

We employ widely used earnings function method proposed by Mincer (1974) in
which, labor market experience is allowed to be nonlinear. The study estimates
Mincerian earning functions of the following form which include both a linear and a
quadratic term of experience:

Lnw; = o+ BgiEdu +BgrEXD +BegEXSq + 259/2/ +Ugis 3)

where 0 is the quantile being analyzed, LnW is the natural log of monthly earnings for
the ith individual, Edu is years of schooling, Exp is labor market experience, Expsq is
square of labor market experience, Z includes dummies for gender, marital status,
region of residence, occupation and province of residence. The above earning func-
tion has been estimated using the quantile regression estimator at 9 deciles, which are
denoted by 06=0.1, 6=0.2, 6=0.3, 6=0.4, 6=0.5, 6=0.6, 6=0.7, 6=0.8,
06=0.9. The standard errors of estimates are obtained by bootstrapping with 100 rep-
etitions. In addition to quantile estimations, we also perform OLS regression. The
quantile regressions provide more detailed description of how explanatory variables
affect the dependent variable. In the present application, quantile regressions
describe how effect of education or experience varies across the quantiles of earning
distribution.

The data from the PSLM survey for the period 2007-08 has been used for the
analysis. These data supply comprehensive information on individuals' characteris-
tics. Keeping in the view the standard definition of labor force, only individuals rang-
ing from age 15 to 65 are kept in the sample.

3. Results and Discussion. Table 1 presents the estimates of quantile regression
for the selected values of 6 along with OLS estimates. We have shown and discussed

only the estimated coefficients of education, experience and it square®. Since depend-
ent variable is log of earnings so coefficients can be interpreted as returns to educa-

6 . -
To conserve the space only these coefficients are presented here as this is focus of the present study.
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tion or experience. All the coefficients are statistically significant at all the quantiles.
It is evident from OLS results that mean effect of education on earnings is 6.6% for
an extra year of education. This is in line with Martins and Pereira (2004) for
Denmark, Netherland and Greece. Quantile regression results show that education
affects earnings of the individuals differently at different parts of earning distribution.
It initiates from 5.2% at first decile and rises to 6.1% at median which finally reaches
7.2% at top decile. It shows that percentage increase in earnings resulted from an
extra year of schooling is not the same for individuals. It is also evident that educa-
tion has a higher effect at higher quantiles. This can be interpreted as complementar-
ity between ability and education in labor market of Pakistan (Mwabu and Schultz,
1996).

Turning to coefficients of experience and its square, it can be observed that these
are with expected signs and are consistent with human capital theory. That is, expe-
rience-earnings profile is concave. Moreover, both the linear and quadratic terms are
significant at all quantiles. The results confirm that the impact of experience on earn-
ings varies across the earning distribution. It demonstrates that the effect of experi-
ence on earning decreases as one move from lower to upper quantiles. It starts from
6% at the first decile and falls to 4.9% at top decile. This is consistent with the find-
ings of Machado and Mata (2001) for Portugal. In summary, there are positive returns
to human capital at every point of earning distribution in Pakistan. These results show
that human capital gives access to a distribution of earnings rather than assuring a cer-
tain amount of earnings in Pakistan.

4. Concluding Remarks. This study is an attempt to examine how the effect of
education and experience varies across the earning distribution in Pakistan, using
quantile regression technique. The study employs quantile regression technique in
order to characterize the earning structure in detail. The estimation of earning func-
tions at different parts of the earning distribution reveals that education and experi-
ence has a positive effect on earnings over the whole distribution of earning in
Pakistan. However, education affects earnings of individuals differently at different
parts of earning distribution and education has a higher effect at higher quantiles.
Similarly, effect of experience on earnings is different across the distribution and
effect of experience on earning decreases as one move from lower to upper quantiles.

Keeping in view the findings of the study, we may conclude that returns to
human capital are not equally distributed in Pakistan. That is, human capital
enhances earning dispersion in Pakistan. Therefore, it is suggested that government
should devise policies for investing in the poor as they usually have lower human cap-
ital because of their low power to invest in their children.
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