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Abstract

In this article, we seek to study the relationdbgtween education and economic growth. For this
purpose, we studied multiple entrances (dimensimfioymation relating education and Economic
Growth on theoretical and empirical backgroundhim first, as the second part of study to analysis
and examine the effect of Public spending on eiitucan economic growth in Algeria over the
period 1974-2012. with the use of endogenous gromatiel. In this model, gross domestic product
(GDP) is based on the Cobb Douglas form which ésftimction was adopted with five variables:
Real Gross National Product (GDP), Capital (K), diaflL), Expenditure on Education (SEDU).
Two unit root tests (Philips-Perron Test) have bepployed to test the integration order of the
variables. study uses Ordinary Least Squares (@h8)Johansen Co-integration test and Causality
Test is as analytical techniques for this purpd$e empirical results support the main hypothesis
of this study that Public spending on educatiorc$ positively economic growth in Algeria. Even
though that the most important effect on econonmowth is for education, the other three
explanatory variables affect also, positively, @m®nomic growth; yet their effect is relativelydes
important than the effect of education.

Key Words: Economic Growth; Public spending on education:ii@egration Analysis; Causality
Tests.
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1. INTRODUCTION

Education plays an important role in humapit@l development which is a key to scientific
and technological advancement. Education is algarded as a sustainable route to economic
prosperity, it combats unemployment, confirms sotouhdation of social equity, awareness and
cultural vitality. It raises the productivity andfieiency of individuals and produces skilled
manpower capable for leading the economy towarelpéth of economic development.

There are two very basic reasons for expectingirid some link between education and
economic growth. First of all at the most genegakl it is intuitively plausible that living stands
have risen so much over the last millennium angliricular since because of education. Secondly,
at a more specific level, a wide range of econamstudies indicates that the incomes individuals
can command depend on their level of educatiospdihding on education delivers returns of some
sort, in much the same way as spending on fixedatafhen it is sensible to talk of investing in
human capital, as the counterpart to investingixadf capital. The process of education can be
analysed as an investment decision.

The relationship between education and econa@rowth has been extensively investigated,
with the theoretical and empirical models, althotigh question of how education affects economic
growth is not yet fully resolved. One of the issuleat cause controversy is that of the apparent
contradictions between the effects of educatiothengrowth of personal income (microeconomic
effect) and on economic growth (macroeconomic &ffétegarding the microeconomic effect, the
consensus is that on average, more education tendsrease an individual's earnings. However
the growth effects of public spending have als@ire much attention in the analytical literature
on endogenous growth. As shown in an influentialyezontribution by Barro (1990) and much of
the subsequent literature spawned by it, publigises and capital in infrastructure may promote
growth through their effect on the productivity fattors and the rate of return on capital, and the
growth-maximizing rates of taxation and public istreent are in general positive.

In spite of what Algeria uncircumcised huge fiocah education sector in order to achieve the
Millennium Development Goals on the one hand arel flesence of a number of studies and
evidence of economic pilot looked at the relatiopdfetween investment spending, educational and
economic growth of developing countries and devadopountries alike, but this relationship tinged
so many of the ambiguities and vary from statetébes as well as to oppose the scholars of the
subject of the relationship between performers i{Res relationship), and opponents of the
(negative relationship), hence This study is to sneaand determine the direction and strength of
the relationship and shape between education (8doahexpenditure) and the rate of economic
growth in Algeria and to determine the impact ocheather using a standard model based on
indicators known and hence the problem study iateempt to answer the main question:

In particular, this paper will address the follogquestions:

- Does public spending on education at all levelsseaseconomic growth in Algeria?

- To what extent can to improve the level of educatiesulting from the increased spending

in educational opportunities for economic growth?

To get to the analysis of the problematic goesof the current study adopts the following
assumptions:

- There is a causal relationship between the ptap@ investment spending on education

and the real GDP in the long term.

- Contribute to the education spending in the aadation of huge store of human capital,

especially in the period from 1991 to 2013.

On these concepts Algeria is seeking to improwe dflucation sector because it represents a
pivotal aspect can depend upon the government enirtiplementation of many development
policies; This study also seeks to highlight thegeaof the following objectives:

» Exposure to the theoretical framework for investinspending in education and highlight the
importance of human capital in the creation of @roic growth through the interpreter theoretical
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framework for economic growth through previous stado multiple dimensions of the relationship
between education and economic growth.

* Tracking the situation in Algeria through resémata find out the relationship between income and
expenditure of education and its impact on reabnme by clarifying the correlation between two

variables (educational expenditure) and (economouvth), on the basis of investment spending in
education; through research and review the resd@ilsn Empirical Study . And thus validate the

provisions ranging from robbery or positive aboe impact of this relationship negatively or

positively on the long-term.

Accordingly, the rest of this paper is dividedo several sections. Section two offers some
education background in Algeria. Theoretical angieical background of the study discussed in
section three. Section four presents the main el&srd the methodology. The empirical results are
reported in section five followed by the main carsobns of in section six.

2. Literaturereview:

Said the main objective of the adoption of ttegesto free education as stated by the Decre&67/7
of 04.16.1967 is not to be the opposite and fir@ncosts of schooling obstacle toward equal
opportunities for his students.

Then this is the position outright adopted by glovernment, the direction of the education sector
make her go to allocate amounts, considering tligédtuin order to finance this sector, due to the
rise of financial resources resulting from risimgomes Petroleum, which has helped the state to
play the important role and basic education throtighprovision of financial resources needed to
finance the education sector, especially in frohtaleficit of financial resources to the private
education sector for the provision of substantiabant of funding for this elves.

Government funding of education in Algeria cenfidm different sources. The major one for all
levels of government is the public revenue fromaoidl taxation, Education funds are reported to be
distributed among the primary, secondary and tgri@ucation levels in the proportion of 30%,
30% and 40%, respectively.

Government expenditure on education in Algerieludes direct government expenditure; for
teachers’ salaries and instructional materialsyelsas indirect expenditure in the form of subsidi
Figure(l) shows the percentage of pro-operating expensethéonational education sector and
higher education from the budget during (2000-2011)
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Figure 1 the per centage of pro-operating expensesfor the national education sector and higher education from the budget
duringin Algeria (2000-2011).
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It also includes payment from Education Tax Fumdinly for capital expenditure, the main
sources of funds that the taxes and duties onlpatm profits, imports and exports, which form the
revenue of Government.

Said that the decline in the percentage of govemragpenditure mobilized for the education
sector, which did not exceed 24 % for the educ§gmiamary ; secondary ;tathy school) sector and
10 % for the higher education sector. Does noecgfihe size of the amounts that have benefited
these sectors, Where the education sector bendfdasd240 (billion /DA) additional sum for the
2008 compared to 1999 , while the higher educasector benefited from 147 (billion /DA)
additional sum for the 2008 compared to 1999 .

Also theFigure(l) above shows the form of evolution, what is meantctedit management-

oriented (Recurrent government allocations) seofohigher education and scientific research,
which has moved from the 34.86 (billion /DA) foretR000 to 212.83 (billion /DA) , an increase of

more than 170 (billion DA). Are different the pentage increase in funds destined for sector from
year to year, so the percentage increase its |[dewsitin the 2000 by 4%, while in 2011 this ratio

reached its maximum level at a rate exceeded 28@&oemplain this increase in order to provide for

Conduct scientific research centers new; improeedhalifications of administrators and workers

belonging to the sector; development of undergrieedaeademic. But in spite of all this remain the

percentage increase in the value of financial atioas for the education sector targeted low when
compared to years of the nineties Ayna the pergeniacrease in the maximum allocations

management in the year 1992 by more than 45 %.

The government allocations to the educationeicserom 2008 to 2013 in Algeria is presented
in Table(1).

Table 1: Government Expenditure on Education in Algeria (2008/2013) (=N=Million)

Expenditure Recurrent Capital Tot Exp On Total Exp. %Of Tot
Educ Exp On
Educ

2008 375 257 514 162 165 000 537 422 514 4 405289 12
2009 475 834 524 241 933 000 717 767 524 5 8248645 12
2010 496 664 203 283 462 000 780 126 203 6 168951 13
2011 709 226 507 540 754 000 1249 980 507 590939 21
2012 593 515 833 133 624 000 727 139 833 7 4587484 10
2013 676 299 111 273 134 000 949 433 111 6 879821 14

Source: - Ministry of Finance,2013
-ONS (the centrally collected Valuein Algeria)

Table(1) above shows the analysis of expenditareeaducation between 2008 and 2013. This
analysis separated the recurrent from capital amdtaally summed them. It also highlighted the
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percentage of total expenditure on education ontdle expenditure. The secend shown that, it
ranges between 12 percent in 2009 and 21 perce2@lf. None of the year march up with the
national standard of 28 percent as recommendedatignal program (2009-201%¥ Millennium
Development Goals, the table also indicated tha tecurrent expenditure dominates the
expenditure pattern throughout the period of analyEhis is an indication that no development can
be witnessed during this period in education sector

The total expenditure on education as shown ab@gehigh from 1 249 980 507 (M/Da) in 2011
compared with the preceding years of 727 139 83®é&Yland 727 139 833 (M/Da) for 2012 and
2013 respectively when it fell considerably.

This trend continues until 2011 when the expemditacreases as high as 1 249 980 507 (M/Da),
It is interesting to note that literacy rate in@es with increasing total federal expenditure on
education throughout the period.

In the period 2010/2014 with the attention Bresident of the Republic on the completion of the
development process has been an underscore saeen@rbgram 2010/2014 financial value total
convergence 286 (B/Da), It is worth signal that 48@fprogram resources addressed to improve the
human development, And Ually this foundation hgspsuted the education sector by 852 (M/Da)
framework of the program of public investments tbhe period 2010-2015 than With 21.214
(M/Da) prompt to accomplish many of the infrasture for the completion of 3,000 elementary
school and 1,000 medium in addition to the 850 sdany and 2,000 buildings, between residencies
internal and half boarding ; On a related contexlidates the report prepared by the Ministry of
National Education and the season the academic/2009 that this period witnessed a reception
8,147,237 pupil Including (3,796,640 ; 3,211,428 ah139,169) in primary and secondary, teltey
education ,in where this number represents anaseref 381.000 pupils compared to the previous
season, which reflects the estimated increaseD6fA.

The rate of total public spending on education RPGhas ranging during the period in 1995 was
estimated at 5.7%, while as much as during theger®96-2007 up to 6.3%, which is illustrated in
Figure(2). The rate of total spending on publicedion for the public expenditure is a decline in
the average after the other that it was in theopeti975-1995 in the range of 22.8% to settle in the
range of 18.8%, its highest rate in 2004 to 19.9%htae lowest rate in 2007 of 14.6%

Figure 2 Therate of total spending on public education for the public expenditure and GDP
1962-2007

10000000
SOOCOO0
B OODOO00
7000000
S000000

% DDODDD

A DONOMOED i
I GOGO00 Government Expenditure On
Eduction
2 DOOD00D .
7
7
~ -
-

1 OO0

—

a -
1960 1570 ABBO L1950 2000 2010

Source: ONS (the centrally collected Valuein Algeria).

59



International Journal of Business and ManagemehtIV(3), 2014
3. THEORETICAL AND EMPIRICAL BACKGROUND

Economists, since the time of Adam Smith and D&ichrdo have been interested in the issue of
economic growth and its cause. It was not until®®80s and 1960s (Abiodun &Wahab,2011,225).

Solow’s (1957) neo classical model provides theemssary foundations for growth estimation;
however, it has ignored the role of human capitdhe determination of economic growth.

The study of the determinants of economic growth lbeen one of the most important fields of
research in economics since the mid-1980s. Thid GEresearch was spurred by the endogenous
growth literature pioneered by the analysis of HRainer (1986) and Lucas (1988). Moreover, an
important contribution came from the growth-em@rapproach that began with the testing of the
neoclassical convergence hypothesis (Baumol, 1826r0,1991; Barro & Salt-I-Martin, 1992;
Mankiw, Romer, & Weil, 1992). It is also necessarynderline the important contribution relating
to the development of comparable cross-country dataGDP, productivity and human capital
indicators (Summers & Heston, 1988; Barro & Le€93,91996, 2001).

Existing literature accepts education as on¢éhefprimary components of human capital since
education, other than improving productivity of éaphas certain spillover benefits (externalities)
meaning that in addition to benefiting the indivatkiwho receive it, In modern economies, human
capital is a key determinant of economic growthe Thle of human capital accumulation and
utilization in economic growth is currently a maopic in economic theory and empirical research.
It has become evident that it is not enough to itlg concerned with capital accumulation in the
neoclassical growth theory in order to explain wégonomies grow differently over space
(Zhang,2013,2), education also benefits societyei@fan and Hawarin,2011,47); howewvdrere
are multiple dimensions (entrances) of the relationship between educatmheconomic growth in
existing literature, As part of the first dimensidmuman capital, can be measured in terms of
education level and health. As such, Barro (19%@nened the relationship between economic
growth and various possible explanatory input fexct®he study was conducted by using regression
analysis on the sample of 98 countries for theopefi960-85.The study found that the real per
capita GDP is inversely related to initial real GPer capita only if the initial level of human
capital is accounted for.

The study found a positive relationship betweenanomic growth and initial human capital, and
an inverse relationship between economic growthmaarket distortions. The study found that poor
countries can converge towards the richer counifitgey have a high level of human capital per
person with respect and the country is better gupdpto acquire and adapt the efficient
technologies that have been developed in the Igagbantries. Sach & Warner (1995) also noted
that a rapid increase in human capital developmenid result in rapid transitional force, in terms
of better education and health, is likely to beeabl produce more from a given resource base, than
less-skilled workers.

Li & Liang (2010) studied human capital in the fowh health and education for a group of
economies of East Asia such as China with use oélpdata relating to years 1961-2007. On the
basis of results of this research, capital andthdave significantly positive effect on economic
growth; however, the effect of an investment in cadion on economic growth is a weakening
effect. In addition, results show that in East Adle effects of health on economic growth are
stronger than the effects of education. On theshaisthis research, it is more believable for polic
makers of East Asia to make more investments iitth&aan education. Article of Li is one of the
first experimental studies for analyzing effects lafman capital in two forms of health and
education on the economic growth in East Asia.

Benhabib & Spigel (1994) analyzed the role afmlan capital in light of exogenous and
endogenous growth theory by using a data set fromn$ers & Heston (1991). To overcome this,
Mankiw et al. (1992) have incorporated human capitgrowth models.
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According to ( Levine & Zervos ,1993), countriesitthave more students enrolled in secondary
schools grow faster than countries with lower sdaoy school enrolment rates. However, (Gallup
& al,1998) draw their variables from Barro & Le©@B) using the average total years of education
of the adult population as their main measure afcation, they are unable to find a statistically
significant relationship between initial levelsexfucation and subsequent economic growth in their
sample of countries.

Bosworth and Collins (2003) claim that most of trariability of the empirical results obtained
for the effects of education on growth are duedoations in the sample of countries observed or
definitions used, the time periods covered, measent problems, and the inclusion of additional
explanatory variables. Also, they point at unremli®@xpectations: given that the change of the
average years of schooling changes very slowlyeffescts on output may be difficult to detect in
the cross-country data. They conclude that edutaltiguality is positively and significantly related
to the growth in output per worker only if a comtiar the quality of the government institutions is
not included.

Khattak and Khan (2012) studied the contributbtéreducation to economic growth of Pakistan
during 1971-2008. On the basis of results of tleisearch that secondary education contributes
significantly to the Real GDP Per Capita in Pakistihe elementary education also positively
affects economic growth but the result is statdtycinsignificant. The cointegration test results
confirmed the existence of long run relationshipeihucation and Real GDP Per Capita. It is
therefore, suggested to keep education on topityrior public policies, make serious efforts for
Universalization of Primary Education and discoaréfte drop-out rate at all levels of education to
achieve sustained economic growth.

Either through entrance of the Second most etudn the effects of education on development
have used cross-country data and focused on thettyeffects of education (Barro, 1999; Romer,
1990; Atardi & Sala-i-Martin, 2003; Fukase, 201Gl$dn & Phelps, 1996; Gyimah-Brempong et
al., 2006; Ciccone & Papaioannou, 2009; Mamoon &d%ad, 2009). Others use time series data
or cross-state data within a country (Baldwin & &&dli, 2008) to investigate the effects of
education on income growth. These studies genefally education to have a positive and
significant effect on income growth rate.

However, education is the most important instrum@nenhance human capabilities and to
achieve the desired objectives of socio and econa®velopment. Education enables individuals
to make informed choices, broaden their horizors @wportunities and to have a voice in public
decision-making. At the macro level, education nsestnrong and sustainable economic growth due
to productive and skilled labour force. At the midevel however, education is strongly correlated
to higher income generating opportunities and aenmdiormed and aware existence.

Either through the third entry, (Armellini ,20183) sets to find an explanation for that paradox,
proposing that the ‘right’ set of institutions carcrease the impact of education on economic
growth, and arguing that democracy encapsulatéss#taf institutions appro- priately. Therefore,
while education is generally conducive to increasemdividual income, its effect on economic
growth is mediated by the level of democracy of ploétical system, so that different democratic
performances yield different effects of educatianezonomic growth. This can help explain the
apparent micro-macro paradox.

In summary, despite the diversity of methods amedsures of human capital variables, the role
of human capital or education in the convergenaxgss is still not consistently positive. It is
unclear that the countries that invested more urcation universally experienced a higher growth
rate, In this sense, the government is directlgaasible for the majority of the investments inibas
education in most countries.

This paper contributes the fourth entrance toettisting literature on productive public spending
and growth in several ways. It develops a Lucas-tgpdogenous growth model of a developing
economy with it is possible to relate the accumairedf human capital to government spending and
external effects associated with public capitalinfrastructure, and examines the dynamics of
spending shifts as well as the optimal determimatibthe tax rate and the shares of tax revenue
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allocated to public infrastructure investment amtication services (Agenor,2011,109). As, for
instance, in [Futagami & al. (1993); Glomm & Rawikar (1994); Fisher & Turnovsky (1998);
Baier & Glomm (2001); Turnovsky (1997, 2000); Gon{e204); Yakita (2004) & Chen (2007)],
public infrastructure is treated as a stock.

With Others ecsprichn in the several articles hawestructed theoretical models relating
government spending on education to economic growkplanation in which government
investment in education has a direct effect upoa #tcumulation of human capital, and
consequently on long run growth (Teles & Andrad&2852).In this sense. Easterly & Rebelo
(1993) studied the relationship between educattmhexonomic growth also found such a relation,
but for only certain specifications, while Levine Renelt (1992) concluded that government
spending on public education is not robustly catesl with rates of growth. In that sense, Judson
(1998) and Vandenbussche & al. (2004) argue tleatdmposition of human capital between basic
and higher education is important to explain thiatien between human capital and economic
growth, and Miller & Russek (1997) and Kneller & §1999) show that the government budget
constrains are relevant to understand the relevaiiceman capital as engine of growth.

Sylwester (2000) observes the relationship batwaeblic education expenditure and economic
growth, and finds that contemporaneous educati@eriture has a negative effect on economic
growth: when both variables are taken for the peri®70-1985 the effect of public education
expenditure is negative However, education exparelippears to have a positive long-run effect:
education expenditure in the period 1960-1964 hpssiive effect on economic growth in the
period 1970-1985.

Toward this end, using UNESCO data between 19902891, we observed that in countries
with high per-capita gross national product (GN&)|ower proportion of overall government
outlays for education is spent on basic educatsncompared to countries with lower per capita
GNP. For example, the USA, UK and Japan, respdgtigpent 31.4, 24.4, and 35 percent of their
overall outlays for education on primary educatiarile Chad, Bangladesh, Lesoto & Niger,
respectively, spent 57.5, 38.1, 48.6 and 49.3 pé(&u, 2004).

Baldwin & Borrelli (2008) studied the relationphibetween education and economic growth in
the USA by assuming control of linear predictinteefs of economic growth. He studied the direct
and indirect relationship between expenses spergdiacation and per capita income as economic
growth. Research results showed that expensegloéheducation has positive correlation with per
capita income while expenses spent for primary atie to high school education and ratio of
student-teacher showed a negative correlation paticapita income growth during 1988-2005.

The fundamental goal of this study was to viagalhe relation between Public (government)
spending on basic education and the human cajitahaulation process, observing the impacts of
this spending on Public and individual investmentsducation, and on economic growth (Teles &
Andrade, 2008, 353). It was demonstrated that tlagnmude of the marginal effect of Public
spending in basic education on growth cruciallyete}s on:

A. the composition of Public spending with regard @sib and education; and

B. the public budget constrains

4. Methodology and Data propositions:

Estimation of how certain components Public spendn education (primary school, secondary
School) affects economic growth will be performeithwa macroeconomic model which based on
the following augmented form of Cobb Douglas PrdigucFunction(1):

Y=(A K, L) (@)

If human capital is introduced in equation (Lecomes;

Y= (A K L H) oo 2)
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Where Y shows (GDP Per Capita Real), (L) showsuabehile (H) shows human capital which
is considered as engine of economic growth. Thedmucapital in the present study has been
measured by Public spending on education (primetngal, secondary School ), the empirical form
Function(2)of the model for estimation becomes:

InY = ay + a;InK + ayInL + ozInPEEUD + U; ... ... .... (3)

Where
PSEUD = Public spending on education (prinsatyool, secondary School) in this study while
Physical capital (K) is measured by Gross Fixed i@hpnfrastructura (KF) (Naeem &
Jangraiz,2012,146), (PSEUD) rate for GDP Per Cgpital).The present study has used labour
force participation rate for labour in the modetoe term respectively, wherea®, al, a2, a3
denote respective parameters.
The final equation of economic growth for estiimatis given as below/

Y = ay + o4InK + oz InL + o3InPEEUD + U ... ... .... (4)

Government expenditures on education, are regressad attempt to estimate their impact on
economic growth in Algeria with Granger CausaligsT.We have used the method of Ordinary Least
Squares (OLS) and Johansen Cointegration tesoasmetric techniques for data analysis.

Since the majority of economic variables are rsiationary, we will first check the presence of
unit roots for each variable before estimatingrtiedel. A formal method to test for stationarity of
a series is the Unit Root test. To this effect skendard Augmented Dickey Fuller (1979;1981)
(ADF) test and the Phillips-Peron (PP) tests wetikzeld and all variables were. found to be
stationary, the empirical forrRunction(5) Next, the following model is formulated to test fa
causal relation (James & Watson,2003,556):

AY, = a+ b, Y, +

1

1

b; AY,_; + & & ~ iid(0.6?) .....(5)
=1

If unit roots exist in any variable, then the responding series is considered to be non-
stationary (Saad & Kalakech,2009,41). To do soatigmented Dichey-Fuller (ADF) (and Phillips
and Perron (PP) tests are used both on the lenélfrat differences of the variables. Both the ADF
and PP unit root.

Where, (Yt) is the level of the variable under sideration, (t) denotes time trend ar) (is
normally distributed random error term with zeroamexnd constant variance. In the second stage,
cointegration test is performed to identify thestance of a long-run relationship. (zt) is a px1
vector of stochastic variables,is a constant term and (zt) is a vector of nowfsstic variables,
such as seasonal orinter-vention dummies, therddhansen (1988 ;1990) procedures begins by
setting out a model in error-ecrrection form adolwk, whereA is the difference operator (6,7,8)
Functions

L = MqZ q + ToZe g+ e Ze ke F € (6)
AZy = T1Az¢ 1 + TAyze 5 + - [WAZe 1 + 1_[ Zgg t U+ E . Q)
L = MqZe q +TpZe g+ e MZe o F € ®

where (k) is the lag length. In our model (z6@nprised of economic growth, (GDP), the Public
spending on education (PSEUD).If the data are iated of order one, hereafter | (1), then the
matrix [ [ has to be of reduced rank,:

P =B
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In Data descriptianWe use in this study annual time series coverirgpériod from 1974 to
2012. The variables under consideration are Grostedtic product, , education expenditure, Gross
Fixed Capital infrastructurdKF), Labour force (L). Gross domestic product (&Ds a dependent
variable, whereas, the other variables are detenmbifactors of GDP. The data by sector (KF, L,
SPEUD) are constructed by consulting a large nunadbeannual bulletins of the Central Bank
(Banque du Algeria) and from the ministry of finean¢lowever, the annual values of the GDP are
drawn from the United Nations. All variables are amwred in real terms, deflated using the
consumer price index, CPI (2000 = 100). They drexagressed in logarithm

5. Analysisand Findings:

As discussed, Firstly, this study is an effort toveil the contribution of Public spending on
education to economic growth of Algeria. The resiiave been derived by using the method of
Ordinary Least Squares (OLS). To strengthen owrltiesJohansen Cointegration has been used.
The OLS results show that Public spending on edutatffects economic growth positively and
the result is statistically significant at 5% lewdlsignificance. Labour force participation rade,
important variable of out model also showed posisignificant impact on GDP per Capita during
the study period. The physical capital as expestanlved positive sign and it was statistically
significant. The value of R-Sg remained 97.45% Wwhghows validity of fit. The results are
displayed in Table (2).

Table 2: Regression Resultsfor Economic Growth Model.

Variable Coefficient Std. Error t-Statistic Prob
SPEUD 0.013760 0.003324 4.139308 0.0002
K 0.009241 0.008513 1.085517 0.0001
L 0.556383 0.136050 4.089559 0.0002
R-Sq 97.45 % R-Sq (Ad)) 97.23 %
F-Stat 445.862 Prob (F-Stat) 0.0000
DW Stat 1.401

Secondary we investigate the order integratiorGidR) and (PSEUD) series employing PP unit
root tests for the determination of the maximumeomf integration of seriesl f(nax) in the system.
The results of PP unit root tests are show thataalbbles of study are nonstationary at level.yThe
become stationary when first difference at the ¥§niicance level is taken. This is shown in Table
3 and Table 4. Table 3 shows that results withdtrassumption of intercept but No Trend while
Table 5 shows the assumption with trend and inpgr@nd none.

Table 3: The Results of PP Unit Root Tests (With inter cept but No Trend)

Variable L evel (Intercept) First Difference (I ntercept)
Calculated Critical value P-Value Calculated Critical value P-Value
value value
1% 5% 1% 5%

log(GDP) 13.208 -3.615 -2.941 1.000 -6.203- -4.226 -3.536 0.0000
log(SPEUD) 4.555 -3.615 -2.941 1.000 -5.83 -3.621| -2.943 0.0000
log(KF) 1.187 -3.615 -2.940 0.995 -7.766 -3.621 943, 0.0000
log(L) 2.207 -3.615 -2.941 0.999 -6.534 -3.621 -2.943 | 0.0000

Lag Selection has been made by Using
Minimum AIC Criteria.. All the variables have begken in log form.

Table 4. The Results of PP Unit Root Tests (Trend & intercept ) and none

Variable Level(Trend and Intercept) First Difference(Tremd! dntercept)
Calculated Critical value P-Value Calculated Critical value P-Value
value value
1% 5% 1% 5%
log(GDP) 6.429 -4.219 -3.533 1.000 -2.822- | -2.629 -1.950 0.0060
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log(SPEUD) 0.528 -4.219 -3.555 0.999 -7.269| -4.226 -3.200 00000
log(KF) -1.317 -4.219 -3.533 0.869 -11.192 -4.226| 3.536 0.0000
log(L) -1.099 -4.219 -3.533 0.9160 -6.999 -4.226 -3.539 0.0000
Lag Selection has been made by Using Minimum Al@e@a.. All the variables have been taken in logf
Variable Level (None) First Difference ( None)

Calculated Critical value P-Value Calculated Critical value P-Value

value value
1% 5% 1% 5%

log(GDP) 16.797 -2.627 -1.949 1.000 -6.203- -4.226 3.536 0.0000
log(SPEUD) 7.268 -2.627 -1.949 1.000 -5.177| -2.628 -1.950 0.0000
log(KF) 1.950 -2.627 -1.949 0.986 -7.497 | -2.628 -1.950 0.0000
log(L) 8.555 -2.627 -1.949 1.0000 -4.2550 -2.628 -1.950 0.0001

Lag Selection has been made by Using Minimum Al@e@a.. All the variables have been taken in log.

The order of integration would be determined td(tkg for both of (GDP) and (PSEUD) variables
Consequently, the maximum order of integration e&rfies (d max) in the system would also be
determined asl.

After determining maximum order of integratiohseries § max) in the system as 1, we next
examine the optimal lag-lengtk Y of VAR model and the optimal lag-length is esistid also as

linTable5.
Table5: VAR Lag order selection critertia

lag log IR FPE AlC SC HQ

0 -2319.89 NA 2.75.4e+54 136.69 136.87 136.76
1 -2196.78 210.016 5.08e+51 130.39 131.29 130.70
2 -2161.67 51.638 1.72e+51 129.72 130.89 129.82
3 -2083.82 96.160 5.07e+49 125.63 127.97 126.43
4 -2046.81 37.016 1.85e+49 124.40 126.45 125.44
5 -2006.94 30.486 7.03e+48 122.99* 126.767* 124.28*

*Indicates lag order selected by the criterion

The cointegration test results for Public spendingeducation rejected the null hypothesis of no
cointegration by showing the existence of at mas¢ cointegrating equation. This means that
Public spending on education affect Real GDP peitzan long run in Algeria. The results are
displayed in Table 6.

Table6: Johansen Cointegration Test for Economic Growth M odél

tracetes

Critical Value Eigenvalue prob

Hypothesis Null 5% (/] ) A
trace
r<0 47.856 102.5642 0.851 0.0000
r<i 29.797 37.4155 0.620 0.0055
r<2 15.494 472859 0.125 0.8335
r<3 3.841 0.24502 0.007 0.6192
Maximum EigenvaluesTest

Critical Value ( A ) Eigenvalue prob
Hypothesis Null 5% max Ai
r<o0 27.584 65.148 0.896 0.0000
r<i 21.131 32.685 0.628 0.0008
r<2 14.254 4.448 0.126 0.8053
r<3 3.841 0.245 0.007 0.6192

65



International Journal of Business and ManagemehtIV(3), 2014

We have also used different tests to strengthenre@sults. These techniques include LM test,
(White Heteroscedasticity and Normality Test of iReal). The autocorrelation is checked mostly
by Durban-Watson statistic but this method has deawbacks (Naeem & Jangraiz,2012,149). It
becomes inappropriate when the results are inceiweluTherefore, to avoid such problems LM
test developed by Breusch (1978) and Godfrey (198 been used for detection of
autocorrelation. The results of LM test are dispthin Table (7).

Table7: LM Test Results

Lags GDP
LM-Stat Prob

1 21.341 0.165

2 21.485 0.160

3 18.590 0.290

4 11.701 0.764

5 22.934 0.115

Null Hypothesis: No Serial correlation Included @®hstions 36

Lags Public spending on education
LM-Stat Prob
1 35.590 0.0033
2 29.855 0.0188
3 32.401 0.0089
4 30.250 0167 .
5 18.764 0.2811
Null Hypothesis: No Serial correlation Included @hstions 36

The results show that irrespective of lag lartge value of LM Statistic lies in acceptance oegi
suggesting the acceptance of null hypothesis oautocorrelation. This means that the estimates
are reliable. The existence of heteroscedastisitynostly checked with White Heteroscedasticity
Test (WHT). The results of WHT accepted the nullpdihesis suggesting no existence of
heteroscedasticity in the model. The result is showT able(8).

Table 8:White Heter oscedasticity Test
Chi-sq df
2976.683 280

Prob
0.0539

Equation
Public spending on education Test

The normality tests are used to find whetheata det is well modeled by a normal distribution or
not. In other words the normality tests tell usuthibe type of distribution of the residuals. Irsea
of linear regression model if the residuals arentadly distributed then it may create many
econometric problems and the derived results mapawealid.

The normality test in this study is shown in TE49). All the statistics, Kurtosis, Chi-Sq and
Jarque- Bera shows that the residuals are normiligibuted in both equations of economic growth
i.e Public spending on education.

Table (9): VAR Residual Normality Testsfor Equation with Public spending on education
Component Kurtosis Chi-sg df Prob
1 2.911703 0.011694 | 1 0.9139
2 4.855751 5.165717 | 1 0.0230
3 3.021314; 0.0006981 1 0.9792
4 6.838698 22.10340 | 1 0.0000
Joint 27.29150 4
Component Jarque-Bera df Prob
1 0.052348 2 0.9742
2 8.744507 2 0.0126
3 0.018101 2 0.9910
2 28.83550 2 0.0000
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| Joint | 37.6504 | 8 | |

If there a long run relationship between défg variables exists then an error correction gssds also
taking place. Error correction model indicatesspeed of adjustment towards the long run equilibraiter

a short run shock. In order to check error coroectollowing equation is estimated:

D(GDP) = C(1)*( GDP(-1) — 0.023980611073PEUD(-1) -0.0308526991828*KF (-1)-
0.067064136048 *L(-1)+ 1647463.02439°+C(2)*D(GDR+L(3)*D(SPUD(-1))+C(4)*D(KF(-
1))+C(5(*D(L(-1))+C(6)

TABLE (10: Error Correction model estimation

Variable Coefficient | Std.Error t-Statistic Probability
ECT(-1) -0.586142 0.077566 -7.556712 0.0000
R-squared 0.742458 Mean dependent var 437090.3

Adjusted R-squared 0.700920 S.D. dependent var 690717.3

S.E. of regression 377741.2 Durbin-Watson stat 1.794297

Sum squared resid 4.42E+12 Log likelihood 28.66920

The estimated results shows that estimated lagged earrection term is negative and significant,
suggesting that error correction is happening enrttodel. The coefficient of feedback coefficient
(Error Correction term) is -0.586142, suggestingt #lpproximately 58.61 % of disequilibrium in
previous year is corrected in the current yearerkitively, it takes approximately 5 years for any
deviation from the long run relationship betweemicdion expenditure and GDP to be corrected
after a change in education expenditure

Table (11) presents the results of the stuoriGranger causality test based on a standagdtFtatistics
that tests jointly the significance of the coeffitis of the explanatory variables in their firfatences.

TABLE 11: Results of Granger Causality Test

Null Hypothesis F Statistic Probability Directioh o

Causality
GDP does not Granger 5.37314 0.00020
Causeeducatiorexpenditure GDP — expenditure
educationexpenditure does not18.1079 3+07 educatiorexpenditure— GDP
Granger Cause GDP

results indicates that there exists a bilaterakabty and long run relationship between per
capita GDP and public education expenditure. Thesellts reveal that the public education
expenditure a major education input variable cqesecapita GDP
6. Conclusion
In this paper, the relationship between publicoation expenditure and economic growth in
Algeria has been analyzed. According to the exgsliterature, there is a large amount of evidence
for human capital having a significant impact ooreamic growth. In the present study, the same
type of relation is seen in Algeria in terms of reteitions between public education expenditure,
and growth. However, correlations in themselvesvige at best, an intuition about the relation
between five variables. Having found these encongagorrelations, this study utilized ‘Granger
causality’ to analyze the predictive powers of pubducation expenditure on future growth in the
presence of its own lagged values. Over and ablbweiag for a test of causality, this technique is
helpful in time series regression analysis sincalsio helps to eliminate any possible serial
correlation by adding lagged values of the depenhdanable on the right hand side. The results
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showed that public education expenditure, whichthe correlation analysis indicated a strong
positive relation between public education expandiand growth, is causal only public education
expenditure.The conclusion education is the mairsalaforce in economic growth in Algeria must

be qualified since education’s impact is likelysioow only after long time lags and there may be
important omitted variables.
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