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MACROECONOMIC RETURNSTO EDUCATION IN SOUTH ASIA
Anjum Siddiqui

The paper examines the relationship between human capitamatation and
macroeconomic growth to highlight that human capital is endogetmoesonomic
growth and statistically significant as a determinantrofvgh in South Asia. Previous
research [Barro (1991), Mankiw, Romer and Weil (1992) &g largely focused on
developed countries or a large sample which lumps countridgfetent stages of
development. However, research to-date has been inconctiesyite various model
specifications, instruments of human capital and economeieithiods. A plausible
reason for this could be cross-country heterogeneity. Theredampirical analysis
demands a more disaggregated regional focus as has beemptad in this study.
Basically following the Barro Lee (1994) macro approach andgu#iie empirical
version of the augmented neo classical production function thg §inds that an
improvement in human capital, as measured by average gkachooling of adult
population, to the level of South East Asian economies wadcease the average
growth rate of 2.8% to almost 5.1% in the South Asian ecoggmi

1. INTRODUCTION

The paper examines the relationship between humapitat
accumulation and macroeconomic growth to highlighat human
capital is endogenous to economic growth and sitatlly significant as
a determinant of growth in South Asia. We estimmt@acroeconomic
rate of return to education, based on modified igass of the widely
used ‘macro-Mincer’ regressions. We also examirertile of female
educational attainment in the overall productivefgrenance of South
Asian economies.

Several theorists highlighted the importance of &oncapital in
determination of economic performahcelost notably, Becker (1964)
theorized that the opportunity cost of investmemtleéarning skills
affects the level of technology and which in tuetedmines the output
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level. Lucas (1988), Romer (1986, 1990) also degyedonew growth

models which incorporate human capital. It is nostablished that

education not only provides a signal of betterls#illabor, but also

provides the structural basis of ‘human capitadittis considered to be a
primary input in production.

Empirical research on the effect of human capitdlen proxied by
educational attainment, is divided into two strantfaicroeconomic
returns to schooling” and “macroeconomic returnsthooling”. The
former is primarily based on the wage regressiorctions developed by
Mincer (1974), where the log of earning is regrdsspon years of
schooling and the quadratic form of a work exper@éewariable. The
latter is essentially empirical analysis of growypically applying the
Barro-style regression framework or applying thendéirian wage
function in a macroeconomic setting- Heckman arehidiv (1977) have
named these as ‘macro-Mincer regresslon€onsidering human
capital as an input in the aggregate productiorctian of an economy,
this simple regression analysis allows us to ed@ntiae contribution of
human capital in the overall production process.eAtimation of such
contribution at the macro level can be validly camgu with the
measurement of returns to investment in educatigninaividual
economic agents. This comparison can then strofeglilitate policy
making, particularly for policies regarding resaum@location amongst
several alternatives. This understanding is es|icraportant for the
developing countries, more so for the South As@mtries, where there
is a large population base with lower than globatrage education
level. It must be noted that macroeconomic rettonsducation (which
is the key proxy of human capital), can only befuisan conjunction
with the understanding of private returns to edocatHowever, the
focus of this paper is solely estimation of the maconomic returns to
education in South Asia. Following the pioneerampirical studies by
Barro (1991), Mankiw, Romer and Weil (1992) and rBdree (1994),
numerous investigations were conducted to validdwe effect of
educational attainment on either the level or gloweftper capita output.
Researchers have experimented with various modetifggations,
instruments of human capital and econometric metimat could not
find a globally significant effect of education @tonomic growth.
Intuitively the level of educational attainment ghtb have significant
effects on the level of production. Most researcbaghe contrary, have
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found either insignificant or even negative roleedficational attainment
in explaining variations in output. Interestinglyith GDP growth rate

as the dependent variable, the stock measure oamwapital has been
found to be significant. Given the asymmetry inhtealogy and in the

general level of skills, it may not be prudent xpect similar parametric
values applicable for most countries in the wolldjlobal cross-country

analysis therefore suffers from the possibilityppbviding unexpected
results due to heterogeneity. Therefore, empiraalysis demands a
more dis-aggregated regional focus as has beengitd in this study.

South Asian economies share many common charditderis terms of
demography, social infrastructure and public spsgdon human
development. Over the last three decades they hbpee experienced
similar economic growth rates, and variations in gegpita income, but
their physical capital and educational attainment much lower than
global cross-country comparisons. Given the avdifplof sufficient
number of observations, it is now possible to erogily examine the
effect of human capital on economic growth in thégion. Such a
macroeconomic investigation on South Asia has eenbdone before,
and therefore this paper contributes towards bettderstanding of the
dynamics of growth, in this highly populated bupioverished region of
1.3 billion people.

For empirical analysis we assume validity of thegraanted neo-
classical production function. Our findings suggésit an improvement
in human capital, as measured by average yearshoioBng of adult
population, to the level of South East Asian ecoesnmvould increase
the average growth rate of 2.8% to almost 5.1%hm $outh Asian
economies. Our findings also suggest the existeotea strong
correlation between public expenditure and thellefenhuman capital.
In conclusion, it is recommended that in order teeimthe millennium
development goals of the United Nations, publicemdture on health
and education would have to substantially increbd&ereover, further
investigation on determinants of schooling and gigv returns to
schooling is required for better policy making.

The structure of the paper is as follows: Sectimihe introduction.
Section 2 shows some stylized facts on the stateuafan capital in
South Asia. Section 3 presents a brief overviethefvarious estimation
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specifications and results that have been fourttiénliterature. Section
4 presents the specifications and methodology adoipt this study and
section 5 discusses the results, while sectiom6lades.

2.STYLIZED FACTSON EDUCATIONAL ATTAINMENT

This section briefly tabulates some stylized faots indicators of
educational attainment to assess the state of hurapital and its
accumulation in South Asia. These indicators ineldieracy, gross
enrolment ratios, tertiary education and governmexpenditure on
education. Against this background, one can thetergtand better the
correlations (or lack of) between educational atteent and economic
growth estimated in this paper. For a detailedresurof South Asian
human development issues see Siddiqui (2007).

Literacy

Nearly 98% of the world's illiterate population d& in developing
countries. Half of these people live in South Adiae current (2001)
adult literacy rate in South Asia (56%) has nowsdd behind sub-
Saharan Africa (62%) as well as that of Arab std6i90) and since
1970 literacy has increased at only half the réatdhase regions. As of
the year 2000, every second illiterate person énvtirld lives in India,
which also has one of the highest female-malealitgigaps in the world
surpassed only by 5 countries: Bhutan, Syria, Tog@lawi and

Mozambique. However, Sri Lanka is one of the sue&tsries in South
Asia. The total adult literacy rate in Sri Lanka96%, with a 94%
literacy rate for men and an 87% literacy rateWiomen.

Gross Enrolment Ratios

Gross enrolment ratios are primary indicators obantry’s educational
access and reflect the success of public and prisattor efforts to
increase educational access and literacy. The iatithe estimated
proportion of the relevant age group enrolled dfedént levels of
education viz. primary, secondary or tertiary. India, one-third of all
children aged 6 to 14 do not attend school. Thisgsal to 23 million
boys and 36 million girls which is almost double #ntire population of
Canada.
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There has been a significant increase in the pyinesarolment ratio

within the South Asian region, with Pakistan lagpimehind. Over the
ten year period 1990-91 to 2001-02, the primaryolement ratio in

Bangladesh improved from 71% to 87%. Though infdroiservation

of societal structure may give a very different regsion, the statistics
show a remarkable achievement. In Sri Lanka theam enrolment
ratio has historically been very high and continaiethat level.

According to the Human Development Report 2004 ral/¢he region
has achieved 98% gross primary enrolment ratioO@02compared to
77% in 1990. This places South Asia at par with trmtber more
developed regions. However, South Asia lags famuokbther regions in
secondary and tertiary level of education. Theaediad an average of
48% and 10% secondary and tertiary enrolment ratgpectively in
2000. Whereas, East Asia and Pacific and Latin Acaeand the
Caribbean had recorded 58% & 14% secondary enealimatios and
86% & 21% tertiary enrollment ratios in 2000. Theh income
countries have over 100% in secondary and 62% merdl ratio in
tertiary levels.

Tertiary Education

During the period 1994-97, in terms of tertiary @lment both Sri

Lanka and India are ahead of the pack in South.Assia apparent that
at tertiary level, gender parity is highly skewenlvards the male
population. Also, at the tertiary level only 1492%f the students are in
science, math and engineering. The major tertidgcation centers in
South Asia are largely in India, where 25% of teetiary education

students are in science and related subjects, dgingoto the Human
Development Report 2004.

The report also states that at the tertiary lethel region is led by India,
which has 10% enrolment ratio with a very large ylafion base. The
other countries within the region have less than Waotertiary

enrollment. China with more than a billion peoplsoahas a 7%
enrolment ratio. East Asia is slightly better a¥d4dowever enrollment
ratios in South Korea are high at 78% and followgdalaysia at 28%.
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Government Expenditure on Education

It is interesting that as a percentage of the GiuBJic expenditure on
education in South Asia is amongst the higheshenworld. This fact
while correct can be very misleading. Unfortunatedyven low per
capita GDP, this expenditure may not be sufficidnt ensure
improvement in enrolment ratios, particularly ag¢ ttecondary and the
tertiary levels. Bangladesh, India, Nepal, andiftak spent 15.8%,
12.7%, 13.9% and 7.8% of total government experglibm education in
1999-2001.

High income countries also spent a similar amoudnt2% of annual
government expenditure on education in 2000. Howesehigh income
countries have per capita GDP which is almost fiityes higher than
the per capita GDP of most South Asian countridse tbove
expenditure level can only mean that investmentcpeita in education
in the South Asian countries is very low and natdieive to spurring
economic growth and technological development. Tikiseen from
South Asia's average annual expenditure on educatlich is only
1.9% of GNP. In contrast, military spending in tlegion is 3.8% of
GNP and is as high as 7% in Pakistan which has maong soldiers
than teachers. These educational indicators noyd ne be formally
analyzed in terms of their effects on South Asie¢®nomic growth.
However we shall first glean from the growth liter@ of other
countries whether education matters and then hessame for South
Asia.

3. LITERATURE REVIEW

The earlier empirical research was inspired more thy need to
determine the sources of economic growth, with sbmean capital
proxy as an explanatory variable. Barro (1991) tbdhat the initial
level of enrollment in primary and secondary schapivas statistically
significant in explaining the variations in econangirowth rate for the
period 1960-1985 for a cross section of countfiéss spurred an influx
of research in empirical analysis of the macroeounogrowth with
some proxy for human capital. Barro-L'e€1994) then constructed a
guinquennial time series of educational attainnanadult population
for 135 countries. Using this data-set Barro-Le89d) estimated the
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following specification applying Seemingly Unreldt®egression and
Instrumental Variable techniques on a panel dathesfe countries:

AIan =B+ 5 Ian it :8281 ' IBSZj,t—l tE

Where Y is income, S is a vector of human capitabhsure (male and
female secondary school attainment) and Z is aoveof control
variables that include investment to GDP ratio,egament expenditure
to GDP ratio etc. They found that male secondatyaskt attainment
positively affects the growth rate of output pepita (1% increase in
male secondary schooling increases the growthlmatapproximately
1.4% according to this estimate), whereas the feradlcation variable
is insignificant, a result that is not quite intwé.

Benhabib and Spiegel (1994) estimate the follovgipecification:

logY; —logY, =(log A; —log A,) +a(logK; —loK,) + S(logL; —logL,)
+y(logH; —logH,) +(loge; —loge,)

The ‘A’ term denotes the level of technology and tifference in A is
captured in the intercept term of the regressidre @&uthors, however,
found that the difference in human capital has asignificant

coefficient, or in other words growth rate in humeampital does not
affect the output growth rate. They modified thgression function to
include the stock of human capital and found the$ measure has
positive effect on the GDP growth rate, thus sufporthe prediction of
the new growth theories of perpetual growth. Aftentrolling for the

initial level of income, the coefficient measurelo§ of human capital
turned out be 0.128 and significant at 5% levelisTib equivalent to
saying that a 1% change in human capital increteegrowth rate by
approximately 13%. This is a very large effect #sdseracity has been
much disputed

Mankiw-Romer-Weil (1992) developed an augmentedoBomodel

with human capital as a separate input in the massical (Cobb-
Douglas) production function and estimated a resyo@sfunction based
on the following equation, with the objective oflidating convergence
condition of the neo-classical growth model:
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In{%} =In A(Q) + gt +ﬁ|n(s<) —ﬁln(m g+9) +%In(h*)

Where L denotes the working-age population, t ésttine variable, s is
savings of an economy, n is growth rate of popoilaty is growth rate

of technology,d is the depreciation rate (@+is assumed to be 0.05),
and h* is the human capital measure (proxied byorsgary school

attainment of adult population). The coefficientliofschool) turned out
to be 0.66 implying that a 1% increase in secondahool attainment
by the working age population leads to 0.66% ineeesn output per

working age population. This estimate was base@ oegression of a
cross section of countries.

Islam (1995) extended this model into a panelrsgttand found that the
coefficient on the human capital is not positivether negative. In fact,
the regression for the subsets of developed OECODntdes and

countries with intermediate level development pamtl insignificant

estimates of the coefficient on human capital.

Gemmell (1996) reconstructed the human capital oreasased on not
only the school enrollment figures but also thetiahiworking age

population. The author separately estimated thecefbf primary,

secondary and tertiary level educated work forcenlgrporating both
the initial stock measure and the respective grovétes in these
categories. The specification is as follows:

YG = b, +b, InGDP, +b, In INV +b, In{dL / L}
+zibi4(dHi/Hi)+zibi5ln Hig *bgIn Lg

Where i denotes primary, secondary and tertiarglle¥ education. He
found that for the OECD countries both tertiaryatinnent growth rate
and initial stock of tertiary educated populatior aignificant. But for
the intermediate LDCs it is the secondary levebment and growth
rate that are significant and for the poorest LO@s primary level
enrollment and growth rate are significant. Thigling is contrary to the
estimates of Benhabib and Spiegel (1994) who fdahedyrowth rate of
human capital to be insignificant.
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Hall and Jones (1999) attempted to clarify why pgigsical and the
human capital explain only partially the total ‘eion in output.
According to the authors, a social infrastructur@iable which is
endogenously determined by a host of variablesudicf government
institutions, policy effectiveness, education, laage etc provide a
better picture of the output variations. The follogvequations form the
basis of their estimation model:

logY/L=a+[S+¢
S=y+0dlogY/L+6X +n

Where, S denotes social infrastructure and X iolection of other
variables. Their estimates show social infrastmecto be a significant
variable in the growth process.

Krueger and Lindahl (2001) provide a succinct sumynad the macro
returns estimation models and attempt to recoritbgestudies done at
the micro and the macro levels. They modify the li&dnb and Spiegel
(1994) specification to include both stock and giowate measures of
human capital and show that the coefficients agaifitant. However,
the authors themselves criticize this estimatiatedure on the grounds
that such a procedure is likely to provide unstalaleameter estimates.

From the above, it is difficult to claim that humaapital has always
found to be a significant regressor in output regiens, be it for the
level or for the growth rate of output.

Siansei and Van Reenen (2002) provide a detailgubsitxon on
‘macroeconomic returns to education’ and highlite following key
issues:

a) Endogeneity Bias — Higher level of education or human capital may
lead to higher output. But we cannot rule out tlssgbility that
higher output allows better allocation of resourtesuman capital
development, and thus the estimates of human tagtdribution
may suffer from endogeneity bias.



34 Journal of Economic Cooperation

b) Parameter Heterogeneity — One of the primary assumptions of
cross-country regressions is that the productiarctfon contains
constant parameters for the population. Howevéigréint countries
are in varying stages of development. The paramedéres for
OECD countries may well not be the same as thenpetex values
for LDCs.

c) Model Uncertainties — Inclusion or exclusion of additional variables
significantly modify the results.

d) Non-Linearities — Most regression functions are adapted to linear
specifications, while the true process may be otfser.

As far as microeconomic returns to schooling arecemed, most
studies find significant effects of schooling orrreéags of individuals

for almost all countries. Psacharapoulos (1994) aiingr researchers
estimate these returns for various countries.

Given the above it may be prudent to investigagerttacro returns with

a more regional focus, where economic backgrourdi development

are more or less at a similar stage. In the folhgnsection, we present
the specifications and results of such an inveitigaon South Asia.

4. MODEL SPECIFICATION

For this study we essentially follow the Barro-typegression
framework. The general specification is:

Y. =5, +BK, +L,H, +e

Where, Y is the log of per capita gross domestixpct in constant US
dollars; K is the log of gross per capita capitahfation in constant US
dollars; H is the log of average years of educatimongst population
of 25 and over; t is the time subscript and i ss¢buntry subscript.

The parametes, captures the education elasticity of income, arttigs
parameter of interest. Since the above specifigatso merely a log
transformation of the neo-classical production fimg the expected
signs of the parameterg,, 5, are positive. These parameters are not
only the elasticity measures, but also provide aasuee of the
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contribution of physical and human capital respedyi in the
production process.

In addition to the above, several other specificetiare estimated which
include desegregated human capital variables bglegeand government
expenditure on education. These specifications glpresented in due
course.

The countries in this study are the five largerrecoies of South Asia:
Bangladesh, India, Nepal, Pakistan and Sri Larikae to unavailability
of data Maldives and Bhutan could not be includecehin some of the
estimations, either Nepal or both Nepal and Bareghdhave been
excluded to check whether the results vary for aemexclusive group
within these countries.

Data and Sour ces

The data have been compiled from various sourdes.pEr capita GDP
in constant US dollars and the gross capital faonats a percentage of
the GDP have been extracted from the World Devetwynndicators.
The amount of gross per capita capital formatiocailsulated from the
above data sources. The education variable isadkaiin the education
statistics division of the World Bank. This datandact the widely used
Barro-Lee dataset. This dataset contains seveafiststs — educational
attainment for total population over 25 and over dfid the same
information for female. Also available are the midmale population
ratio, from which the male attainment figures héeen calculated. For
this paper, only 25+ populations are considerede Hovernment
expenditure figures have been collected from th&eBAO Institute of
Statistics web site. However, this data is avadldbl a shorter period of
time.

Since the education variable is the key constrdimg, time period for
analysis is 1960 to 2000. The Barro-Lee datasetviges only

quinguennial estimation of the education attainnsatistics, and thus
the estimation are based this 5 year time peripd.ga

5. ESTIMATIONS

With the availability of panel data for five couies, pooled time series
regression technique has been applied for estimatidhe parameters.
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The estimates have been calculated using Feasibier@lized Least
Squares method. As the education variable is deailfor 9 time

periods and there are 5 countries, which providghty 45 observations
for estimation. The estimations have been in tilwing sequence.
First we look at the result of regression in leyels. log of output
regressed on the log of physical capital and onoliogducation (Table
1). Second, we use the same variables in firsediffce (Table 2),
essentially capturing the effect of growth ratestlvd inputs on the
growth rate of the output. Third, following Benhlalaind Spiegel (1994)
we use the stock measure of human capital instegbwth rate (Table
3). Fourth, we use government expenditure as aydanhuman capital
(Table 4).

The results of the regressions are generally ie lvith the earlier
findings. Thelevel of education does not turn out to be a significant
explanatory variable for thdevel of output. In fact, in most
specifications we get counter-intuitive estimatethe parameters. Also,
variations in the growth rate of inputs do not captthe variation in
growth rate of output. However, in this study, asviound by Benhabib
and Spiegel (1994) th&evel of human capital significantly explains
variation ingrowth rates of these countries.

Table | shows that the level of education is amgm&icant explanatory

variable when the dependent variable is outputblefa shows that the
growth rate of physical capital has a positive fioeint significant at

the 5% level, but the growth rates in educatioaiathent do not have a
significant coefficient. In Table 3, when the gtbwate of output is

regressed upon the growth rate of physical camtad the log of

education attainment, the coefficient estimates sagmificant at 5%

level. The estimate of coefficient of educationiearfrom 0.487 to

0.703 depending on the countries pooled in theessgon. The above
results match the findings of Benhabib and Spi€$6b4) and Barro

(21997), who also have found the stock measure idreficant but not

the growth measure of human capital, when the digpenvariable is

growth of output per capita.

In Table 4, the regression estimates using variags of government
education expenditure on education as explanatayiables are
presented. (Note: The education expenditure dataasailable for a
shorter period of time). While the current goveemnhexpenditure is
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significant and positively affects output growthetlagged values of
education expenditure are insignificant.

To trace the gender effect on GDP growth we fiesiressed output
levels on levels of male and female educationairatient and found the
wrong sign for male education (negative) but theext sign for female
education (Table 5). However, when the growth rateoutput is
regressed on growth rates of male and female ddueatattainment
(Table 6), the model is quite robust and all thefiidients are found to
be significant, even when the number of countseshianged. However,
the male educational growth consistently affects gnowth rate of
output negatively, which is unintuitive and exadtihye opposite of the
finding of Barro-Lee (1994) who found that the fdena&ducational
attainment shows a negative sign. Given that tiheafe attainment is
significantly lower compared to male educationgiament, the growth
rate in female education attainment has been cerabty higher
relative to the male educational attainment. Tleeefthere seems to be
a downward bias in the male education coefficient.

Therefore, from the above estimates we can seetliaspecification

that produces results coherent with the endogegowmsth theories is

the one that has growth rate of per capita ougpuitassed on the growth
rate of per capita physical capital and the leehuman capital. The

coefficient terms for both the production inpute afgnificant at a very
high confidence level.

The measure of the coefficient of log of human @dps approximately
0.05. This gives us an education elasticity of dloweasure of 2.5.
This means that if the average educational attaiwmieadult population
can be increased approximately equal to the thbaglaverage level
(44%), the growth rate of output per capita wilkiease from current
2.8% to approximately 5% in the South Asian region.

Finally there is evidence of very strong correlati®etween educational
attainment and various lags of government experalifthe correlation
matrix is presented in Table 7. Though this catieh measure hardly
signifies anycausal relationship between educational attainment aed th
government expenditure on education, it goes withsaying that
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effective public education management will increabe average
education level among the population.

The above research findings on macro or sociatmstto schooling are
suggestive of the correlations between economicwiiroand an
educated working population. This research cafutiber corroborated
by estimating the determinants of schooling and riero level or
private returns to education. Only then will a gb@te picture emerge
to guide policy makers in their resource allocatiegisions.

6. CONCLUSION

Initial empirical analyses of growth and of conwamge prediction of
neo-classical growth models produced mixed resuiteffect of human
capital on macroeconomic productive performanceeofétically the
parameter of human capital proxy in Barro-type dlowegression
reflects the macroeconomic returns to educatiomyMasearches in this
field failed to provide conclusive results, which puzzling given the
robust findings in microeconomic returns to schagliestimates.
Endogeneity, parameter heterogeneity and incormestrumentation
may be the cause of ambiguity in empirical estisiaBy focusing on a
homogeneous set of countries of South Asia, thjgepanvestigates
validity of this widely used macroeconomic outpogHiit regression.

Based on the estimates we can claim that the lefvéluman capital
significantly determines the growth rate of the thoisian economies.
The result indicates that by reaching the globatrage level of
educational attainment amongst the adult populatil@growth rate can
be significantly increased. This result in conjumat with
microeconomic studies of returns to education mayide the policy
makers with some basis in resource allocation fiondn development in
this region.
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Table1: Y. =B + BK, + BH; te
All Five Excluding Nepal Excluding
Countries Nepal and
Bangladesh
Log (capital) | 0.550* 0.627* 0.775*
(6.43) (7.12) (9.98)
Log (school) -.009 -0.106 -0.106
(-0.14) (-1.12) (-1.32)
Log likelihood | 6.193 10.961 14.873
Wald 150.19 140.66 244.09
Statistics
Prob > y* 0.0000 0.000 0.000

In each table * denotes significance at 5% leveklénotes significance
at 10% level. The values in parentheses under dbfficient estimates
are the t-statistics values.

Table 2: dy, =5, + BdK, + B,dH, +e

All Five Excluding Nepal Excluding

Countries Nepal and

Bangladesh

Growth Rate | 0.326* 0.321* 0.345*
(capital) (5.25) (5.22) (3.67)
Growth rate -0.029 0.116 0.104
(school) (-0.44) (1.29) (0.381)
Log likelihood | 24.795 23.540 16.022
Wald Statistics| 41.26 64.22 48.51
Prob > y* 0.000 0.000 0.000
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Table 3: dY,t :,Bo +,BldKit +182Hit te
All Five Countries  Excluding Nepal =~ Excluding Nepal
and Bangladesh
Growth Rate | 0.299* 0.331* 0.369*
(capital) (7.07) (7.31) (6.27)
log (school) .049* 0.070* .056
(2.82) (2.31) (1.42)
Log likelihood | 33.057 28.86 19.548
Wald Statistics| 58.28 73.03 53.25
Prob > x? 0.000 0.000 0.000
Table 4: dY, =B+ BdK, +D 0, X, +e
Model1  Model 2 Model 3
Growth Rate (capital) | 0.113* 0.152* 0.079
(2.71) (3.53) (1.21)
log (expenditure) 0.075* 0.102** 0.128*
(4.78) (1.89) (2.74)
log (expenditure)-lagl| - 0.008 -0.008
(0.17) (-0.17)
log (expenditure)-lag2| - - -0.070
(-1.65)
Log likelihood 43.6197 37.625 29.676
Wald Statistics 33.64 63.13 235
Prob > x? 0.000 0.000 0.0001

(X denotes log of government expenditure, ‘j’ dexsotarious lags of X)
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Ta‘bleS: Yit :ﬁ0+ﬁlKit +ﬁ2HMit+ﬁ3HFit te
All Five Excluding Excluding Nepal
Countries Nepal and Bangladesh
Log (capital) 0.483* 0.626* 0.757*
(5.43) (7.79) (10.52)
log (school — -0.161 -0.67* -0.447**
male) (-1.26) (-2.26) (-1.79)
Log (school — 0.144 0.252** 0.151
female) (1.63) (1.74) (1.28)
Log likelihood 7.7206 13.1709 15.9683
Wald Statistics 155.87 164.9 268.71
Prob > y* 0.000 0.000 0.000
Table6: dy, = S, + fdK,, + B,dHM,, + B,dHF, +e
All Five Excluding Excluding Nepal
Countries Nepal and Bangladesh
Growth Rate 0.321* 0.326* 0.413*
(capital) (6.20) (5.98) (5.43)
Growth Rate -0.430* -0.506* -0.780*
(school —male) (-2.02) (-2.17) (-2.9)
Growth Rate 0.289* 0.3421* 0.4475*
(school — female)| (2.66) (2.73) (3.38)
Log likelihood 30.852 26.389 20.288
Wald Statistics 87.36 85.03 83.36
Prob > y* 0.000 0.000 0.000
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Table7: Correlation between log of education and variags of
log of education expenditure

Inh Inx lInx 12Inx [3Inx  14Inx
Inh | 1.0000
Inx | 0.7904 1.0000
liInx | 0.7887 0.9834 1.0000
2Inx | 0.7949 0.9804 0.9906 1.0000
I38Inx | 0.7359 0.9466 0.9541 0.96920000
[4lnx | 0.7380 0.9299 0.9514 0.9600910 1.0000
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Endnotes

' For details, see Barro-Sala-I-Martin (1995).

" Extensive surveys on the literature on returns education
microeconomics and macroeconomics can be foundoostérbeek
and Kim (2004) and Siansei and van Reenen (2004).

Krueger and Lindahl (2001) provide a succinct pngation of these
~ regression ideas.

Y This dataset is now the most widely accepted nreasfistock of
human capital, and has been used in most studidgee diVorld Bank
and UNESCO. The dataset is available on the website
http:\\devdata.worldbank.org.

Y We also found that the growth rate of educatiopeexliture does not
explain the variation in growth rate of output. g8 consistent with
the earlier findings where the levels rather thaowgh rates of
educational attainment proxies are more significant



