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7 nations.

Anisul (2001) tested Wagner's hypothesis using USA annual data for
the period 1929-1996. The reported resulls provided strong empirical
cvidence of a long-run_equiibrium relation” between per capita real
income and the reltive size of govemment. On the other hand, the short-
run dynamics suggest that the relative size of the public expenditure is
found to be a stable function of the progress of the cconomy with an
estimated speed of adjustment of about 47% over a year. Finally,
causalty tests shonw that causal inkage flows from real income per capita
to reative size of government.

Bumey (2002) examined the relationship between government
spending and a number of sociocsonomic variables in Kuwait for the
period 1969-1993, The resulis corresponding to the cointegration tests
provide lttle for the cxistence of a long-run equiibrivm relationship.
between government spending and the relevant socioeconomic variables
Conversely, among the different variables considered in the analyss,
there s some evidence that i the long-run govermment spending is
influcnced by GNP, and the government’s disposable revenucs (GDR),
degres of openncss of the cconomy, supply of revenues, population
compositon, and evenue constraint. Furthermore, the evidence does not
lend support to the validity of Wagner's law

Data Description

The dynamic relaionships between public spending and income will
be cxamined using Jordanian annual data over the semple period from 1972
through 2001, The variables used are gross domestio product (GDP),
consumer price index (1995 100), govemment _expenditure, and
population. All data came from the  Intemationsl Financal Statstics
Yearbook (2002 and 2004).

Given the nexplicit nature of Wagner's origial exposition. #
diffcul to define precisely the cmpirical form of the relaionship between
“cconomic progress” and the ‘growth of the state activity’ In this study,
four different_versions of Wagner's Hypothesis vl b cmpirically
mvestigated . These versions arc

NG-f(NY), RG= f (RY), NGP= f (NYP), and RGP- f (RYP)

where NG= nominal govemment spendmg, RG= real Govemment
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where A is the first-difference operator, X, i s the series under
consideration, 1, is & stationary random error, 3, 6, and @ are parameters
1o be estimated. The hypothesis of non-stationarity is rejected when 0 is
sigmficantly negative. Here n must be selected large cnough to ensure
that 1 is a white noise. In this study, the Akaike (1974) information
criterion (AIC) is used to determine the appropriate lag length n that will
be enough to ensure the stationarity of the error term 1), The AIC is
defined as
AIC=TLn (ESST) - 2k @

where T i the sample size, ESS i the sum of squared crror of the
regression in cquation 2, and k s the number of parameters, k =0~ 2. The
approprate g length sclcted by cstimating cquation 2 over a sekcted gnd
of valics of n and finding that value of n a which AIC attains is minmum
(ngle and Yoo, 1987)

‘Once a unit root has been confirmed for a data series, the question i
whether there xists some long-run_ equilibrium rclationship between
public expenditure and income. While the theory of sointcgration reveals
4 long-run cquilibrium relationship among the dependent and
independent variables, analysis of the short-run dynamics of the system is
cqually important. An important issue in cconometrics has been the need
to inteprate shortrun with fongerun equilibrium. The theory of
cointegration addresses this issuc of integraing short-run dynamics with
long-run equilibrium

Cointegration tests in this study are carried out using the method
proposed by Johansen (1988) The Johanscn method applics the.
maximum likelihood procedure to cxamine the presence of cointcgrating
Vestors in nonstationary time serics. Following Hendry and Jusclius
(20008), o two-dimensional (2+1) vestor autorcgressive model with
Gaussian errors can be expressed by

Xo= Bt e Xer Xt @

=12 T
(Guand Yy, and & ~ id. N (0,A). The covariance matrix
of the error process (A), and the parameters (b1, ¢ i W) are to be
estimated. By taking first differencing on the vestor level, the model in

15
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error correction form is

AX =t TG = T = Tt T | 6 (8)

where I, = (1~ 1. ..... &) are short-run parameter matrices, I1 -
(- b 8- — - - ), subrindex k is the lag-length The matrix 11
conveys information sbout the long-run relationship between G, and Y.
Testing for cointegration involves testing for the rank of [ mateix 1 by
examining whether the cigenvalues of [1 ar significantly different from
zero. Three possible conditions exist: (a) the IT matrix has full column
Fank, implying that X, was stationary in level (o begin with; (b) the 11
matrix has sero rank. in which case the system i a traditional first-
differenced VAR and (¢) the T matrix has rank £ such that 0 < r < I
implying that there cxist  lincar combinations of X, that are comtegrted.
1 the condition (¢) prevals, then 11 matrix can be decomposed into two
e matrices, ot and ), such that aff = 11 The loading matrx d represents
the error correction parameters, which can be inerpreted as speed of
adjustment, while the vestors of  represent the r lincar cointegrating
relationships such that Y, s stationary.

Following Johanscn (1988) and Johansen and Jusclius (1990), the
likelihood ratio will be used for testing the number of cointegrating
vestors (or the rank of IT). The likelihood ratio statistic for the trace test

23
LIR=-TT La(i-0) ®
it
where O, .. Oy ar the ctimted per smallest cigensalucs. The

ull hypothesis to be fested is that there are at most 1 comtegrating
estors. That s, the number of cointegrating vestors s less than or equal
to ¢, where r i 0 or 1. In cach case, the mull hypothesis s testcd against
the general altemnative of r + | cointegrating vectors. Thus, the mull
hypothesis £ - 0 s treated against the atemative that r -1

Sinee cointegration tests are very sensitive o the choice of lag length
used in carrying out such tests, the Schwarz (1978) eriterion (SC) will be
used to select to sclect the optimal mumber of lags required in cstimaing
the cointegration test_ The SC is defincd s follows.

SC Ln©+ nla (DT ©
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where €7 s the maximum likelihood estimator of the residual
variance obiained from a model with lag length n that s .7 = SSE, /T,
T i the sample size, and n 1 the number of lags selected 10 numerically
‘minimize SC in cquation (6).

Engle and Granger (1987) show that if two nonstationary variables
are cointegrated. the error-correction model is conducted for determining
the sausality. The ermor correstion model of income and goverment
spending is 8 follows:

G, = 8TIAG + 0T1(L)AY s+ wiECT 11 vuny )
Y = "5 LIAG 67 @ECTx vy ®
¥
where 87(L) = 307, L,
=

Ais the fist difference operator and L s the lag operator such that
¥ = Yius, un and sy are white noise terms, and ECTe, (1 1, 2) i the
ermor-comection term (lagged one period) derived from long-run
cointegrating relationship to capture the long-un dynamics. The nclusion
of these terms, which must be stationary if the variables are comtegrated,
differentiate the error-comection model from the standard Granger
causality test ( Anderson and et al, 2000)

On the basis of error- correction models in (8) and (9), unidircational
causality from Y to G s implicd if not only the estimated coefficicnts on
the lagged Y variables in equation (7) are statistically different from zero
as a group, but ako the cocfTicient on the ¢ror comestion term i
caquation (7) i significant, and if the set of estimated cocffcients on the
lagged G variables in equation (8) are not statistially different from
zera. Similarly, G causes Y if the estimated cocfficients on the lagged G
variable in equation (8) are statistically different from zcro us a group,
the coefTicient on the error corrtion term i equation (8) is significant,
and if the set of estimated coefficients on the lagged Y variables i
cquation (7) are not statistcally different from 7ero. Finally, feedback
between Y and G would exist if the set of cstimated cocfTicients on the
lagged Y variables in cquation (7) were staisticall significant as 2 group
ad the set of estimated coefficients on the lagged G variables in cquation
(8) were also staistically significant as & group, and lso the coefficicnts
af error cormection terms in both equations are significant.
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Empirical Findings

Because comtegration equations require the use of nonstationary
ime series, cach data series & fint examined for the probable order of
difference of stationary using the ADF uni root test. Following the
recommendations by Dickey et al (1986) and Miller and Russck (1990),
the ADF tests are pesformed by estimating equation 2 over a grd of n
1.2, and 3 to select the optimal lag structurc that minimizes the AIC a5
shovn in table 1 According fo the applicsble lest statistcs,
nonstationarity can be rejected for the level of (LNG, LNGP, LNY.
LRYP, LNYP) series, and for (LRG, LRGP, LRY) serics when are
differenced. In general, these results’ confim the fact that deflated
govemment spending and income in Jordan turn o o be nonstationary
in variance compared to nominal measures.

Table 1

 Augmented Dickey-Fuller Ui
T [ Fotdfeme

T [ wm (2w

LN 0 |
(+*) demotes reection of the hypothesss at S%4(1

) significance level

The sbove resuls mdicate that using OLS in estimating the
dynamics between govermment spendmg and income using real
magnitudes will yield incorsistent and less cfficient results. Since a unit
root has been confirmed for LRG, LRGP, and LRY series the question s
whether there exists some longerun contegrating relationships between
(LRG and LRY), and (LRGP snd LRYP), because it i possble that
common trends exist within them as a group. Regarding cointegration
technique, a VAR model is first ftted (o these serics (o select an optimal
lag structure. The VAR methodology spproves s effciency in sclesting
the approprate lag mtervals on Which cointegration models are based.
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The VAR models are cstimated on a grid of 1, 2, and 3 lags to select the
optimal g intervals that minimizes the SC as shown in table 2. The SC
suggests 2 lags for the cointegration models (LRG & LRY), and (LRGP
& LRYP), and 1 lag for the models (LNG & LNY), and (LNGP &
LNYP)

Table 2
Schwarz Criterion based on VAR models
VAR Lo | 5C VAR Lag | 5C
Strusture Structure
TNGINY T TNVING 1
2 2
3 3
NGPINVP| 1| TwPLNGE | 1
2 2
5 s
TRGIRY T TRYTRG T
2 2
3 3
TRGPLRYP T TRYPLRGP T ET
2 2 |am
3 3| an

To examine for the presence of cointegrating relationship between
real government spending and real ncome measures, the cointegration
tests are carried out on 2 lag kength intervals as sugacsted by the SC
Statistie. To compare the robustness of results across different
cointegrating modes, the likelihood ratio staistics (cquation ) arc
estimated on fwo assumptions: () no deterministic trend in data, and (b)
lincar deterministic trend in the data.

As shown in table 3, the Likelhood ratio statistic corresponding to
equation $ reveals evidence suggesting no cointegrating equation for all
of the four models estimated The resuls suggest thal the standard
Granger regressions as indicated in cquations (7 - 8) without crror-—crror
corection terms would be mplemented to examine the causality between
‘government spending and income.
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Table3
Cointegration Test Results
Varabie | Figmates | Dl | %[ 19 Fiypod | Rovummpics
hood | Crieal | Crteal fased o
| Raio | Vabve | vae prceis)
T2 920 [ 1253 1637 | -0 | Detmmmie |
00 | 175 | i | 681 | ro1 Trend
Rae
wwy | oa0 | mas | 2532 | 3045 | =0 No
030 | 950 | 1225 [1626 | r-1 | Determmsic
Tomd
T[S0 [ 1237 [ 1631 [ 7=0 | Deimmaie
000 | 000 | 384 | 651 | o1 Ted
Rape
trve | 034 | w970 {2532 | 3045 | o0 No
027 | w52 | 1225 | 1626 | r-1 | Dot
| | e

* denotes rejection of the hypothesis at 5% significance level

‘Table 4 reports the statistical analysis based on the first difference
VAR models on the causal relationships between government spending
and income using four aktemative measurcs. The Granger-statistics are
cstimated on the basis of the appropriatc lag structure sclccted by
applying the SC statistic. The Granger statistie shows  cvidence
supporting  bidirectional _causality  (feedback) between  nominal
‘government spending and GDP at 1% significance level. On the basis of
using nominal per capita measures, the Granger {est reveals evidence
supporting unidircctionl causality running from govemment spending o
‘nominal income at 5% significance level On the other hand, the Granger
test confims the existence of unidircetional causality running from real
mcome (o real government and also from real per capita ncome to real
govemment spending per capita, thus supporting the  short-run
dependence of real government spending on real income.

‘The lack of long-run cquiliorium cointegrating relationship between
‘government spending and income using different measures i consistent
with the growth patterns of govemment spending and income over the
entire period studicd and over the sub-periods 1972 -1979, 1950-1988,
and 1989:2001. Over the entire period studied, the average rates of
growth of goverment spending and income were very much similar i
vieinity of 3.9% and 3.0%, respeotively. Over the period 1972-1979,
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Jordan's cconomy grew in leaps. The average rate of growth of the
cconomy was 901 percent per annum, while government spending
growth averaged sbout 12.67%. The rapid growth in government
spending during this period might be attbuted to the rapid merease in
oil exporting countics financial assistance to Jordan. In the course of
time, government spending dropped to an average of 2.61% per annum in
the 1980's and 0.77% in the 19990's. The growth raie in real terms akso
dropped to an average of $.63% and 2.53% respectively. With these
heterogencous pattcms of growth, the lack of dynamics between these
variables may not be surprising. The long-run relationship incladed i
‘our model addresscs, in a formal way, the classic problem of combining
long-run “cquilibrium’ —ones i which the rescarcher derives a high
degree of confidence from economic theory- with & short-nun dynamic
structure on which economic theory provides ftle guidance.

‘The lack of the long-run relationship between government spending
and income measurcs can be iterpreted as follows. First of all, the
administrative and protestive functions of the govemment have failed {0
expand due to the rising complexity of legal relationship and
communications.  As an  example, ncreased urbanization and
‘coneentrations of population require higher public spending on law and
order of sociocconomic regulation. Secondly, the income elasticity of
demand for public-provided goods such as cducation ad health i less
than unity. And finally, the technological necds of an idustriaized
society required larger amounts of capita than are fortheoming from the
public sector.

Due to fnancial constraints that resulted from the dramatic drops in
forcign grants and rapid increascs in public deb services in the  last (wo
decades, the government has faiked to provide the necessary capital
funds to finance large-scale capital expenditure, Therefore, the private
scetor grew faster than the public scctor.

2
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Table 4
First-Diference Granger Causalicy
Hypotheses we| P [ a |
[LNY doss not Granger Cawe NG | || &85 | 001
JENG doos ot Granger Camse LNY 1953 b
[LNYP dows not Granger Cause LNGE | || 060 05
[ENGP doos nok Granges Cause LNYP. 42 00
e 00
ILRY does not Granger Cause LRG
3 | 2| om 047
|ERG dows not Granger Cavse LRY S | b
[LRYP dos not Granger Cause LRGP |, | 504 002
[LRGP docs no Granger Cause LRYP 204 015

Conclusions

Tn this study, four versions of Wagners law are examined
empirically by cmploying annual Jordanian data over the period 1972-
2001, First, the stationarty properties of the data and the order of
integration of the data arc cxamined using Augmented Dickey-Fuller
tests. The results indicate cvidence showing (hat rcal measurcs of
govermment spending and real mcome tum out to be nonstationary
‘compared to nominal messurcs. Sccond, resuls of cointegration between
real government spending and real mcome using different messures
provide no support for the valdity of Wagner's law. Thid, the standard
Granger tests reveal evidence supporting the short-run dependence of real
govemment spending on real income. When these tests are carried using
nominal measures, the relationship between nominal - govemment
spending  and nominal income  exhibits feedback _effect, and
unidirectional causalty from govemment spending per capia to rominal
income per capta.

‘This study suggests a need for carcful specification of the model’s
multivariate stochastic structure. Conducting larger multvariate tests
may provide sharp infercnces about the existence of a_government
spending vetor in o multivariate system characterized by large number
of vestors. Furthermore, Examning the estmated model's stability, and
comparing its out-of-ssmple forecast performance represent important
Steps towards such an ultimate goal

z
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The Long-Run Relationship Between Government
Expenditure and Income: Evidence from Jordan
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Abstract

In ths stdy, four versions of Wagners law arc cxamined
cmpirically using Jordanian annual data for the period 1972-2001. The
stationarity propertics and the order of integration of the data arc
xamincd using Augmented Dickey-Fullr tests. The results based on the
co-mtegration test tum out 1o provide no support for the valdity of
Wagner's law. The Granger-causalty between government spending and
income is investigated using the standard first difference VAR models
The resuls bascd on these tests provide evidence supportng the short-
fun_ dependence of real govemment spending on real income. On the
other hand, the relationship between nominal government spending and
nominal income tum out to support the presence of cither feedback effect
or unidircstional causality running from government spending to nominal
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Introduction

Durig the st throc docades, the ol of Jordan's govemment
xpenditurshas cxpanded more rapilly than the gencral coonomy. Over
the catire perod from 1972 to 2001, nominal GDP grew by abont 25 tmes,
while goverument spending grew by more than thity tmes. In the mid
seveniics of the last ocotury, govemment cxpenditurcs had grown o the
point where they oqualed a high proportion of GDP (sbout 50%), and then
dropped down o about 37% percent n the mid cightics, and o it sbove
30 perocnt i the ate mintics. The correltion cocffcint between real
government spending and real GDP tums out to bo high (0.91) over the
cntie period. This association refes the use of government specdng 2 8
belance whl o tabiize the coonomy a the fll amployment kel

I recent year, a large mount of conpircal and theorctical rescarch
i bocn dovoted to testing the Wagner's (1883, 1890) hypothesi, which
staos that s the coonomio activty grows, there & a tendency for
govemment activies to ncrease (Chang, 2002). In s orudest form,
Wagncr's hypothesis sttcs that public cxpendture growth ncrcascs even
fister than that of national income, confirming the notion that_publi
xpenditure i ncomo clstio (Karras, 1993 and 1996, Evans and Karrs,
19940 and 1994b).

Oxey (1994) sketohed thwee main reasoms for the  cmpirical
relationship between  government_spending. and_income.  Fintly,
ndustrialzation would kad to 8 substtution of public for private sector
activity. Secondly, increased wealth would lead o an ncrease: in cultral
and welare services, which arc assumed (o be ncome clasti. Thirdly,
govemment itervention would be roquired to manage and fmance natural
‘monopoly. Under these sssumplions, 8 growing cconomy generstes
adtional tax revenne and crestes opportunities for lewmakers (0 ncrcase.
‘popular public scctor expenditures nckuding government. subsidics. Such
. increase in public sector actvity continues to foursh cven i times of
rocession (Aschauer, 1988 and 1989, Modighani and Stering, 1986;
Karras, 1993, Kollur and et al, 2000). A large number of studics Sovering
 wide spectrum of both developed and developing cconomics in most of
the coonomic regions and unions have bocn conducted on the validy of the
hypothesis (Wogner and Webcr, 1977, Abizadch and Gray, 1985, Ram,
1987, Henrelson, 1993; Vasudeva, 1993; Bairam, 1995, Afcention and
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St 199, A and ot a, 1996; Kol ad o al, 2000). Dspie the
reltive coonomic importance of Arsb rogion o the workd coonomy, the
number of studis that have examined Wagner's law cither outdated or
limted 10 some oil exporting countrics a the studies of Ghamdi (1991),
Asscery and et al 1999) and Bumey (2002):

The purpose of ths paper s to examine the relationship between public
expenditure and income using annual Jordanian data over the sample period
1972-2001, and wsing cointegration approsch. This techaique allows us to
dtinguish betwoen short-run and long-run relationships. (Johansen and
useliss, 1990; Hendry and Jusclius, 2000), and yikds consistent and more.
effiient parsmeters than OLS when nonstationary varibles arc contained
n rogrossion.

“The paper is organized as follows, The next sestion reviews the most
recent ltersture that related to the study. The third scotion describes the
data used. The cconometric methodology is prescated i the fourth
scotion. The filh section presents the cmpirical findings. Scction six
concludes.

Previous Studies

“This section reviews the result of the most recent studics that have
investigated the long-run. relationship_between public speading and.
income in term of cointegration analysis. Most of the cmpirical studies
conducted on Wagners law cvolve. around two main points. Fint, in the
asc of Wagner's law, cointegration i sccn as & necessary condition, but
ot sufficient. Second, to support Wagners law would requirc
nidiectional sausality from income to govemment spending.

Chietsos and Kollias (1997) investigated cmpiically the traditional
Wagner's hypothesis in the casc of Groek using disaggregatcd data of
public. cxpenditure for over the period 1958-1993. Employing crror-
correction approach yiclds cvidence suggesting that Wagner's law is
valid only in the case of miltary expendures. The reported empirical
results ako suggest that the growth of government cxpenditurc m the.
case of Grock i not dircatly dependent on and determined by coonomic
growth as Wagner's law states. The other factors, such as politeal
processes and the Grock development model may be cited a3 possible

variables for the incrcase of government expenditure.
‘Abizadch and Yousefi (1998) cxamined the dircction of causality

n




