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Abstract

This paper nvestigates statistically the existence of a long-un rlationship between public
expenditure and GNP W agner’'s Law ) using data for Turkey over the period 1950-1990. Recent
advances In tin e seres analysis have pem itted the investigation of the Jong-run relationship betw een
public expenditure and GNP in tarm s of cointegration analysis. Th the case of W agner's Law ,
evidence of cointegration is sufficient to establish a Jong-run relationship betw een public expenditure
and incom e. How ever, t© supportW agner’s Law w ould require unidirectional causality from incom e
o public expenditure. Therefore cointegration should be seen as a necessary condition forW agner’s
Law , but not sufficient. Hence, conditional on cointegration results, it is necessary to look at the
causality properties of the m odel(s). Using the Engle and G ranger colntegration test, the G ranger
Causality testand Turkish tim e series aggregate data for the period 1950-1990, w e find no em pirical
support foriW agner’'s Liaw .

Keywords: W agnersLaw , Public Expenditure G row th, UnitR ootTest,
C ontegration A nalysis, C ausality .



C ontegration AnalysisC ausality Testing and W agner’sLaw :
TheCase of Turkey,1950-1990

1 Introduction

One of them aln features of the contam porary w orld has been the continued grow th In
the relative size of the public sector n both developing and developed countries. Tn
particular, after the Second W orld W ar, the phenom enon of public expenditure grow th
happened aln ost universally and regardless of the nature of either the political or
econom Ic systam concemed. Thus, the grow th of public expenditure as a proportion
of GNP (or GDP) has received considerable attention from econom ists, who have
m anly directed their attention to the analysis of the reasons for the pem anent grow th
of public expenditure.

Turkey appears t© follow this universally observed “mle” of perm anent grow th of
public expenditure. During the period between 1950 and 1990, econom ic grow th,
social and politcal changes were accom panied by a sharp ncrease In governm ent
soending. For exam ple, while the ratio of ol public expenditure to GNP was 23 5
percent n 1950, this ratio doubled n just forty years, creasing t© 42 0 percent n
1990.

For a long tin e, there w as no m odel of the determ nation of public expenditures. O £
course, som e classical econom Ists, eg. Adam Sm ith, paid attention t© tendencies in
the Jong—term trend in public expenditures, but there w as no attem pt to transhate such
cbservations nto a general theory Tarschys, 1975). However, over one hundred
vears ago, a sin ple m odel of the determ mation of public expenditures w as offered by
Adolph W agner, a leading Geman econom ist of the time. On the basis of his
an pirical findings, he “formubted a Ylaw ' of expanding state expenditures; which
ponted t© the growng inportence of goverm ent activity and expenditure as an
heviable feature of ‘progressive sate’” Bid, 1971:1). Hewas the first scholar to
recognise the existence of a positive conelation between the level of econom ic
developm entand the size of the public sector.

There are several m odels t© explan public expenditure grow th. The oldest and the
m ost cited one isW agner’'s Law . The ain of this paper is to nvestigate w hether the
Turkish case supports W agner’'s Law or not. There are at least two reasons for
Tvestgating the validity of W agner’'sLaw In the Turkich case. First, w e can elin hate
earlier studies’ m ethodological shortcom Ings In term s of W agner’s Law . Second, we
atempt t© rach some hsights . order t© develop better theories of public
expenditure grow th In the case of Turkey .



W e will now briefly outline the structure of the paper. The paper is organised as
follow s: Tn section 2, wew ilbriefly Jook atW agner’'sLaw . Tn section 3,wew ill very
briefly m ention ourdata. In section 4, w e w ill discuss ourm ethodology. Thatis, first,
w e w 111 Jook at tim e series properties of the variables, nam ely, the ntegration level of
the variables. Then, wew ill agpply a colntegration analysis for six version of W agners
Law . Follow Ing this, conditional on our cointegration results, we w ill discuss and
apply causality test for six versions of W agners Law . Fnally, I section 5, we will

provide a summ ary and som e general conclusions.

2 W agner’sLaw

W agner (1883), writing m ore than one hundred years ago, offerad a m odel of the
determ nation of public expenditure in which public expenditure grow th w as a natural
consequence of econom ic grow th. Later, his view s w ere form ulated as a Jaw and are
offen referred t© as "W agner’s Law ”. Hism an contribution in this field was thathe
tred to establish generalisations about public expenditures, not from postulates about
the Jogic of choice, butmatherby direct Inference from historical evidence.

A fler the publication of English translations of W agnersw orks In 1958, W agners Law
has becom e very popular in academ ic circles and it has been analysed and tested by
many researchers, for example, M usgrave (1969), Bird (1971), Krzyzaniak (1972,
1974), Onder (1974), M ann (1980), Sahni and Singh (1984), Abizadeh and Gray
(1985), Ram (1986,1987), Yalgin (1987), Henrekson (1992), Courakis etal. (1993),
M urthy (1993), Oxley (1994) Ansari etal. (1997) and Chletsos and K ollias (1997).
Sam e of these researchers have applied traditional regression analysis, whilst som e
others have used causality testng, and more recently comntegration analysis has
appeared In the literature. Em pirical tests of W agner’s Law have yielded results that
differ considerably from country t© country and period to period.

W agner’'s Law st@ates that public expenditure Increases at a faster rate than that of
national output. T otherw ords, “as per capita ncom e rises In ndustrialising nations,
their public sectors w ill grow In relative Inporence” Bid, 1971: 2). There are at
Jeast six versions of this Jaw  (see Table 1) which have been en pirically vestigated.
AsHenrekson (1992) pomnts out, a test of W agners Law should focus on the tin e~
series behaviour of public expenditure 1 a country for as long a tine period as
possible, rather than on a cross-section of countries at different mcome Jevels.
Therefore, m this paper we w ill exam e whether there is a long—un relatonship
betw een public expenditure and GN P, along the Ines suggested by W agner’'s Law , for
the case of Turkey. Recent advances In tine series analysis have pem ited the
Tnvestgation of the long-rn relatonship betw een public expenditure and GNP m




term s of colntegration analysis, enor-correction m echanism and causality testing. As
m entioned above, there are at Jeast six version of W agner’s Law . H ow ever, there is
no obctve criterion t© decide which of the six versions is the m ost appropriate and
convinceing testof the Law . So, we w illneed t© consider and test all six versions of
W agners Law In the period from 1950 to 1990. A1l the egquations n Table 1 have
been estinated In terms of consent (1968) Turkich Liras and are specified m
Jogarittm ic form , so that it w i1l be possible t© cbtan m easures of ncoom e elasticity
directly. The sym bolL, before a variable denotes its natural Jogarithm .

Tablel: Six V ersions of W agner’s Law
Functional form V ersion
1 LE =a+ bLGNP PeacockW isaman [1968]
2 LC =a+bLGNP Pryor [1969]
3 LE=a+bL GNPP) Goffmen [1968]
4 LEGNP)=a+bL GNP/P)M usgrave [1969]
5 LEP)=a+DbLGNPP) Gupta [1967]
6 LEGNP)=a+bLGNP "M odified" version of PAW suggested by M ann [1980]

Earlier studies of the grow th of public expenditure have not Jooked at the tin e series
propertes of the variables exam ned. There was an In plicit assum ption that the data
w ere stationary. H ow ever, recentdevelopm ents In tin e series analysis show thatm ost
m acroeconom ic tin e series have a unit root @ stochastic trend) and this property is
described as difference statonarity, so that the first difference of a time series is
statonary (Nelsoon and Plosser, 1982). So that, In testng W agner’'s Law , the
nonstationary property of the series m ustbe considerad first. Tfboth series are I(1), it
Isnecessary o perform comntegration tests. If apairof I(1) variables are contegrated,
one then proceeds to build an enor correction m odel n order to capture the shortrun
and Jong-run causal relationship betw een the two series. A s w e m entioned above, t©
elim nate early studies’ m ethodological shortcom Ings, colntegration analysis w ill be
applied In this study.

There have been also som e an pirical studies relating t© W agners Law for Turkey.
Krzyzeniak (1974) conducted a study of Turkey for the period from 1950 t© 1969.
A fler regressing public expenditure on GNP he found statistically significant estin ates
of the ncom e elasticity of public expenditure w ith regard to GNP which appear t©
support W agner’s Law . Onder (1974) conducted a study of public expenditure
grow th In Turkey for the period 1947-1967 . U sing aggregate variables (n toaland n



per capia term s), he found the incom e elasticity of public expenditure w ith regard t©
GNP (OorGNP percapita) t be gn aller than unity. These results appear t© underm e
W agner's Law (w ith aggregate data) for the study period. In a recent study, Y alcin
(1987) also found that using aggregate data, her findings did not support the validity
ofW agner'sLaw .

A Ithough there are som e studies of public expenditure grow th In the Turkish public
finance literature, as m entoned above, t© best of our know Jedge, none have applied
m odem econom etric techniques. Thus, our contribution t© the litermtre on the
grow th of public expendiure In term s of W agners Law In Turkey w ill be t© apply
recenteconom etric techniques w hich Investigate tin e series properties of the varables,
use contegration analysis, and exam he the causal rlationship between national
Tncom e and public expenditure.

T this paper, 1950 w ill be t@ken as the starting point. There are several reasons for
the choice of this year, shce it was a twumng pont I Turkey 5 politico-econom ic
history. Firstly, there had been a sihgle party system since 1923, but n 1950 am ult-
party systam was established. This new phenom enon affected not only politics but
also the economy and public expenditure grow th. Th this new em, voters’ dam ands
w ere taken to account! Secondly, by 1950, Turkey had recovered to a large extent
from  the abnom alites of the Second W orld W ar. Fnally, as ndicated by some
researchers (eg. Krmyzanibk (1974), and Krweger (1974)), the avaikbbility and
reliability of data ispoorbefore 1950 In the Turkish case.

3 Data

The data under exam nation consist of gross national product GNP), total public
expenditure E), and public consum ption expenditure C),alln realterm s. The GNP
deflator has been usad to obtain real values. The da@a are also exam ned In per capia
term s, and som e categories of public expenditure are used m the form of raAtos t©
GNP, as required by the various form ulations of W agners Law . The definitions of
data and their sources are In A ppendix.

1 A ccording to Bird (1970), one of the necessary conditions for the operation of W agner’'s Law is @t
Jeast in plicitly) dem ocratisation (in the sense of political participation) of the polity .



4 TheM ethodology: C ontegration Analysis and C ausality T esting
41 Testing For C ointegration
411 TheConceptofC ontegration

The conceptof contegration, first introduced nto the literature by G ranger (1981), is
relevant o the problan of the determ mation of Jong-run or eguilibrim ' relationships
T econom ics. Contegraton is the satistical In plication of the existence of a Jong-run
relationship betw een econom ic variables (Thomas, 1993). In other words, from a
statistical ponnt of view , a longtem rwlatonship means that the variables m ove
together over tin e =0 that shortterm disturbances from the Jong-term trend will be
corrected M arning and Andrianacos, 1993). The basic dea behind contegration is
that if, In the Jong-1un, wo orm ore series m ove closely together, even though the
series them selves are trended, the difference betw een them is constant. Tk is possible
o ragard these series as defining a Jong-1un equilibrim relationship, as the difference
betw een than is sationary Halland Henry, 1989). A lack of contegration suggests
that such variables have no long-rn rehtionship: In principal they can wander
atbitrarily faraw ay from each other O ickey et.al., 1991).

T fact, m any early researchers who Jooked atW agner's Law ignored the stationarity
requiram ent of the variables. H ow ever, the standard regression techniques are nvalid
w hen applied t© non-stationary variables. Th otherw ords, “..statc regressions am ong
ntegrated series are m eanngful if and only if they nvolve comtegrated variables”
Banerke, etall. 1993:204). This practice led to a substential literature dealing w ith
the spurious regression problam .

412 Tin e Series Properties of the Series: Stationarity and UnitR oot T ests

The Investigation of sationarity (Or nonstationarity) In a tin e series is closely related
o the tests forunitroots. Existence of unit roots n a series denotes non-sationarity .
A num berof altemative tests are availbble for testing w hether a series is sationary .

Testing for the O rder of Integration

T order to establich the order of ntegration of the variables In ourdata set, w e en ploy

DF and ADF tests. The ADF test for unit roots O ickey and Fuller, 1979; 1981)
Indicates whether an ndividual series, say v,, IS sationary by mmnng an OLS

regression. A Il these tests are based on regression equations 1 and 2 presentad below .

The general form of ADF testcan be w ritten as follow s:



m

Ay =ay_ + Y bAy  +d+ gt+e

i=1

(for levels) @)

My =aly +Y bAy +d+gt+e

1

(for first differences) @)

where A y are the first differences of the series, m is the num ber of Jags and t is tim e.
“The practical mile for esabliching the value of m] ... is that it should be relatvely
gnall n order t© save degrees of freedom , but Jarge enough not t© allow for the
existence of autocorrelation n e . For example, if for m]=2 the DurbinW atson
autocorrelation statstic is low , ndicating first order autocorrelation, it would be
sensible t© horease m wih the hope that such autocorrelation w ill dissppear”
(Charem za and Deadm an, 1992:135).

I short, the DFADF test procesds as follows: equations such as 1 and 2 are
estin ated adding as m any term s of differenced variables as are necessary t© achieve
residuals that are non-autoconelated. A Tthough w e have ncluded trend 1n Jevels, but
w e exclude itn firstdifferences.

Tables 2a-¢ present the calculated tvalues from DFADF  tests on each variable
Jevels and In firstdifferences. In the case of the Jevels of the series, the null hypothesis
of non-stationarity cannotbe rejcted forany of the series. Therefore, the Jevels of all

Series are non-sationary .
Tabl2a ADF UnitRootTestih Levels @ADF R egression w ith an
Tntercept)
V ariables ADF (0) ADF (1) ADF (2) ADF (3)
LGNP —158532H —-11747 -0.8178 -0 3665
LE 01102 01522*% 04494 03998
LC 01627° 027852 06744 05855
L GNPP) —13406™% -09490 -05854 0713
LEP) -00727* 00777 03731 02741
LEGNP) —122072 -05429 -02740 04646
5% CV -2 9358 29378 29400 29422

Notes: ADF teststatistics are com puted using regressions w ith an terceptand m lagged first
differences of the dependent variable m=0,...3). The superscripts, A, S and H Indicate the
choice of the Akake Ifom ation, the Scdwarz Bayesian and the Hannan-Quinn criteria
respectively. Crtcal values taken from M acK innon (1991) and reported oy M FIT 4 0.



Table 2b

ADF UnitRootTestsn Levels @ADF R egression w ith an
Tnterceptand a L near Trend)

V ariables ADF (0) ADF (1) ADF () ADF (3)
LGNP -2 0965 -1.7185 -1 5974 -12817
LE —-32838" 25815 26798 -3 3552
LC 34781 26133 25331 33006
L GNP/P) —-21401** 17927 18116 17424
L EP) —-32558** 25369 2 6885 34636
LEGNP) -33791* 23392 2352 26299
5% CV 35247 35279 35313 35348

Notes: ADF test statistics are com puted using regressions w ith an intercept, a linear trend and
m lagged firstdifferences of the dependentvarieble m=0,...3). The superscripts, A, S and H
ndicate the choice of the A kaike Ifomm ation, the Schw arz Bayesian and the H annan-Q uinn
criteria regpectively. Crtical values taken from M acK mon (1991) and reported by M FIT

40.
Table2c ADF UnitRootTestn F irstD ifferences

ADF Regression with an htercept)
V ariables ADF (0) ADF (1) ADF (2) ADF (3)
LGNP —62850" -4 3437 -4 4027 -2 6828
LE —80195%H -4 9923 3 4482 31571
LC _82546>% 55696 35334 30633
LGNPP) -65086™" -4 3463 -4 3384 27263
L E/P) —799942% -4 9759 33934 31230
LEGNP) —839132 52148 3.74183 -3.0088
5% CV 29378 29400 29422 29446

Notes: ADF test statistics are com puted using regressions w ith an htercept and m  Jagged first
differences of the dependentvariable m =0,...3). The superscripts, A , S and H Indicate the choice of
the A kaike Inform ation, the Schw arz Bayesian and the H annan-Q uinn criteria respectively. Crtical
values taken from M acK innon (1991) and reported by M FIT 4 0.




Applying the sam e tests o first differences t© determ ne the order of ntegration, the
critical value is (@e) less (n absolute tam s) than the calculated values of the test
statistic for all series n all cases. This show s that all of the series are ntegrated of
orderone [I(1)], and becom e statonary after differencing once. Since all of the series
are ntegrated of the sam e order, the series m ay be tested for the existence of a long-
mn relatonship betw een than , ie. a contegratng relatonship.

T sum , the evidence suggests stationary series m first differences, so we can apply
comntegration analysis to ourdata set.

413 EmpiricalResultsofC ontegration Tests

A contegration test can be applied t© determ he the existence of a long-mun
relationship betw een the variables. The Engle and G ranger (1987) tw o step procedure
form odelling the relationship betw een contegrated variables has received a greatdeal
of attention n recentyears. One of the benefits of this approach is that the long-un
equilibrim relatonship can be m odelled by a staightforw ard regression wolving the
Jevels of the variables (nder, 1993). A ccording t© Holden and Thom son (1992: 26),
“this approach is attractive for tw o reasons: First, itreduces the num ber of coefficients
o be estin ated and 0, reduces the problan of m ulbcollnearity [0 £ course, this isnot
a problam w ith ourm odel(s)]. Second, the first step can be estim ated by ordnary
Jleast squares.”

Before testing for cointegration, that is, In order to esablich the existence or otherw ise
of a Jong-mn relationship betw een two econom ic tin e series, say X and vy, it is first
necessary t© test whether variables are tegrated t© the same order. Applying
DF/ADF unitrottests (Tables 2a-2c), we found thateach of the variables used 1 all
six versions of W agner'sLaw is I(1). Since all series are ntegrated of the sam e order,
the series can be tested for the existence of a Jong-run relationship betw een tham |, ie.
contegration. The procedure used to es@blich the existence of a contegratng
rehtionship is as follows: Fist, the hypothesised longun relatonship ) (eg.
Iy, =a+blkk +e) Is () estmated by OLS. This is called the comtegrating
regression. Second, the residuals from  this regression are retaned and the DFADF
test is gpplied © the residuals, as follow s:

Ae = f*et_l+ 2 f*iAet_i+ v, 3)

t
i=1

and test H, :f =0 agalst H, :f <0 ushg approprate critcal valies (g.,
M acK innon, 1990, 1991). In otherw ords, the null hypothesis of the comtegration test



is that the series form ed by the residuals of each comntegrating regressions are not
statonary. It is necessary t© anphasise that the above equation has no intercept or
tim e trend, since the e s musthave a zero m ean because w e do not expect them t©

have a determ tnistic trend. The tests results can be seen 1n Table 3 below :

Table3 C omntegration Regressionsand DF/ADF Tests

Version of Dependent C oefficient of CritcalValues
W agner'sL,. Variable Constant Explnatory V. E2 CRDW ADF (*) *x

1 LE -4 .06 123 0975 093 344 () 34925

2 LC -4.70 127 0966 093 366 (0) 34925

3 LE -7.88 225 0967 080 309 (0) 34925

4 LEGNP) 474 041 0556 091 338 (0) 34925

5 LEP) 475 142 0936 091 337 () 34925

6 LEGNP) -4 .06 023 0573 092 344 () 34925

*Num berof lags (In parentheses) w ere chosen by the A katke Tnform ation C riterion.
** Crtdcal values (@t5% significance Jevel) taken from M ack nnon (1991) and reported by M FIT' 3 0.

Before mterpreting the contegration results, it is necessary to aenphasise that the
Engle-G rangerm ethod does notprove w hether the relation (s) is @re) really a Jong mun
one(s). This is an assum ption and cannotbe statistcally verified. W e nesd t© have a
stong belief 1 a Jong mn eguilibbrim relatonship between the varables that is
supported by relevant econom ic theory where the theory suggests a suitable
assum ption abouta long mn relatonship Charan za and D eadm an, 1992).

The null hypothesis of the contegration test is that the series form ed by the residuals
of each of the comtegrating regressions is not sattonary. To test the null hypothesis
of non-stattonarity of the residuals, the DF/ADF unit root tests are en ployed on the
residuals of each of the six contegrating regressions. Table 3 presents the results of
the DFADF unitioot tests for the residuals series from the six cohtegratng
W agner’s Law ' ragressions. W e cannot reject the null hypothesis of nonstationarity
for five out of six versions of W agner’'s Law . The 5% critical values M acK Tnon,
1991) are bigger (In absolute term s) than the calculated tvalues. The null hypothesis
of non-stationarity can be repcted I version 2 only (Pryor's version. If we use
Charem za and Deadman’s critical values which are 392 (ower limi) and 380
upper 1m it), w e failed t© reject the null hypothesis n version 2 asw ell. These results
show that there is no Jong-rn relationship betw een public expenditure and GNP In
Turkey forall six versions of W agner’s Law .

10



Engle and G ranger (1991:14) argued that “..when testing non-contegration of series
w hich have a drift, one can lnclude a tin e trend in the cointegrating regression w hich
Is equivalent to detrending the series first. The critical values is then even higher” .
Follow Ing this, w e have added a tin e trend Into contegration regressions. H ow ever,
the results did notreject the null hypothesis of non-comntegration .

The real ncom e elasticites for non-ratio versions are all greater than unity, while for
ato versions they are greater than zero. These results in ply thatall versions support
W agner's Law . However, since the variables are not contegrated 1 5 out of six
versions of W agner’s Law , these results should be regarded as unreliable and basad on
Sourious regression results. Therefore, a regression specified n the Jevels of the
varieble w ill lead to oonsistentestn ates.

A lthough, our findings, fail t© refpct the null hypothesis of no Jong-run relationship
between the variables, we have to treat these results with caution. W e need t©
consider the w eaknesses and 1im itatons of contegration analysis. The findings of non-
contegration do not exclude the possibility of contegraton In som e higher order
systam  that includes m ore variables such as relhtve prices, dan ographic variables
dependency ratio, m anufacturing rato, agricultural mto. In other study, we will
exam Ine som e of these variables. The om ission of In portant variables m ay produce
the non-contegration result. AsM uscatelliand Hum (1992: 12) pointed out, *... the
om ission or nclusion of certan varidbles from the comtegration regression can
dram atically affect the results obtaned from contegrating regressions.”

Our jnability t© cbsarve a long—un relationship betw een the public expenditure and
GNP may be the result of a num ber of factors and not necessarily a rejpction of the
existence of a contegrated systam . The D ickey-Fuller procedure used In testng m ay
not have sufficient pow er against the altemative hypothesis to allow m easuran ent of
the longun relatonship. A ccordng t© Blangiew icz and Charam za (1990: 314),
“.very little is known about power of contegration tests for small samples”.
Therefore, static OLS cointegrating regression results m ay produce in portant bias in
an all samples Banerpe etal., 1986; Perm an, 1991) 2 T otherw oxrds, the data period
analysed may not be sufficiently long t© fully capture the long-run reltonship.
A Tthough our statistical procedure m easures no Jong-mn relationship we suspect that

2 T this isue, we can alo quote K ennedy’s (1998: 267) statam ent: “The pow er of unit root tests
depends m uch m ore on the span of the data, ceterds pardbus, than on the num ber of cbservations; ie.,
for m acroeconom ic data where Jong business cycles are of im portance, a long soan of annual data
would be preferred to a shorter span w ith, say, m onthly data, even though the latter case m ay have
m ore obsarvations” K ennedy, 1998:267).

11



this result should be mntermpreted cautiously. However, wihout evidence of
contegration an enor correction procedure t© m odel shortrun dynam ics cannot be
used. However, it is possble to contiue to model the shortterm dynam ics by
applyIng G ranger causality test to m easure for possible causal relationships betw een
varidbles @nsari et al.,, 1997). In the follow ng section, we will apply Granger
causality test.

42 C ausality Betw een Public Expenditure and N ational ncom eand W agner’s Law

AsKaravits (1987) has argued, the necessity of causality tests In the field of public
expendiure grow th can be considerad by using W agners Jaw as an exam ple. D espie
is several nterpretations, the original form ulation of W agners Law appears to Inply
that In the wake of econom ic developm ent, governm ent expenditure ncreases not
merely I size butalso as percentage of national lncom e. The causality m W agners
Law mmns from national incom e t© public expenditure. In other words, support for
W agner's Law requires unidirectional causality from GNP (@nd GNP/P) to public
expenditure.

Sigh and Sahni (1984: 630) argue that the relationship betw een public expenditure
and national incom e has been treated differently 1 two mapr areas of econom ic
analysis. W hile public finance studies have generally postulated that grow th 1 public
expenditure is caused by growth In national mcome W agnerin approach), m ost
m acroeconom etric m odels have tended t© ke the view that lcome growth is
determ ned, T part, by grow th I public expenditure K eynesian approach). These
different view s of the causal relation betw een the tw o variables, In tum, reston m ore
basic differences n assumptions. Public finance studies, follow ng W agner, have
considered public expenditure as a behavioural variable, sin ilar to private consum pton
expendiure. By contast, m acroeconom etric m odels, essentially follow g K eynes,
have treated public expenditure as an exogenous policy nstum entdesigned to correct
shortterm cyclical fluctuations in aggregate expenditures.

The standard an pirical approach used t© evaluate the two different approaches has
been t© apply causality testing techniques i the G ranger (1969) sense. Studies of the
direction of causality betw een Incom e and public expenditure are quite new . T the
public finance liemture, the casual Ink between public expenditure and national
ncom e was first exam ned by Sthgh and Sahni (1984) and Sahni and Singh (1984).
These two pioneering studies, which applied the Granger causality test t© public
expenditure and national ncom e, w ere each confined t© one country. They conducted
causality tests using annual data for C anada and Thdia regpectively coverng a 30 year
period from 1950 t© 198081 . Sice then, causality studies of the relationship betw een
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public expenditure and national ncom e grow th have had a central place In m odem
public expenditure analysis. G ranger causality tests have been carried out for both
developed and developing countries with m ixed results; I same cases, findng
unidirectional causality from expenditure t© ncome (Or conversely), or finding no
causal relationship or finding a bidirectional causality betw een tw 0 aggregate varables
eg. Ansarietal (1997); Oxley (1994); Khan (1990); Ram (1986); Sahniand Singh
(1984); Sgh and Sahni (1984)).

Tt is clear that know Jedge of the true nature of the causal process w ill help determ e
the robustmess of the estin ated relationships In these studies. Should the causality be
W agnerian, the estim ates derived from m acroeconom etric m odels would evidently
suffer from smulteneity bias. On the other hand, if the causality is K eynesian, the
estin ates reported I public finance studies would sin ilbrly be biased. T additon,
know Jedge of the precise causal process has inportant policy mmplications. For
exam ple, if the causality were W agnerian, public expenditure is relegated to a passive
wle. Tn other words, public expenditure plays no rle in econom ic grow th, and
therefore cannot be relied upon as a policy nstrum ent.  If K eynesian, it acquires the
status of an In portent policy varable. In this case, public expenditure becom es a
policy variable which can be used t© mfluence econom ic grow th. Relying on this
K eynesian hypothesis, m any developing countries, such as Turkey, have assigned t©
theirpublic sector the role of prom oting grow th and econom ic developm ent.

One of the critiques of the role of the public sector is that goverrm ent is Jess efficient
than m arket forces In allocating resources. M oreover, the regulatory process and, for
that m atter m onetary and fiscal policies, can potentially distort the incentive systam .
A sargued by Ansarietal,,
it is not necessary that eitherW agner’s hypothesis, w ith causal ordering from national incom e
o expenditure, or K eynes’s hypothesis, w ith causal ordering from expenditure to national
ncom e hold true. Nor, for thatm atter, are the tw o propositions m utually exclusive. On the
one hand, if govermm ent obligations call fora an oother expenditure pattem than thatwhich is
possible given the variation In national hcom e (fnanced, say, through debt borrow Ing), the
causal link from national ncome t© expenditure will be lessened. On the other hand,
govermm ent expenditure can crow d out private expenditure thus reducing the causal 1ink from
expenditure t© national income. Sorting out the causal relationship betw een govermnm ent
expenditure and national incom e is essential if the effectiveness of public expenditure as a
policy nstrum ent for econom ic developm ent is to be assessed @ nsarietal., 1997:544).

W hether changes 1 national incom e grow th help predict changes 1n public expenditure
grow th (@Endbr vice versa) ram ains an In portant issue of sustaihed nterest I the
an pircal public finance literature. T recentyears, attention has been m anly confined
o tw o goecific areas, nam ely, estim ation of the I pact of the public sector on output
grow th (oy m eans of regression analysis) and causality testing. Unfortumately, the
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outoom e of both types of analysis has been nmconclusive @hsan etal., 1992). M ore
recently, contegration studies have sarted t© appear I the liemture as a new
developm ent in tin e series analysis.

Causality studies based on W agner’'s reasoning is hypothesised to un from GNP
EndorGNPP) to the dependentvariable w hich takes four different foms: E,C,E P,
EGNP. W e alo ok at the K eynesian approach which assum es that causality is
hypothesised to mun from public expenditure t© GNP. W agner’'s Law requires that
public expenditure does not cause GNP, because of that it is necessary t© apply
bivariate causality testing .

421 GrangerCausality Test

A Ithough there is som e evidence thatvarious m easures of public expenditure and GNP

@nd GNP /) are nonstationary, and noncolntegrated, it is stll possible t© apply the
G ranger causality test, using I(0) series. In otherw ords, w e can use changes n GNP
and public expenditure in order to apply G ranger causality test.

T subsection 4 2, for each version of W agner's Law , the ADF statistic cannot reject
the null hypothesis of no colntegration and this conclusion Jeads us to say thata long-
mn egquilbrim relatonship betw een public expenditure and GNP for Turkey over the
study period does not exist. Tn the absence of a Jong-mn relatonship betw een the
variables, it stll ram ains of Iterest to exam e the shortrun linkages betw een them
M annng and A driacanos, 1993; Ganmell, 1990). How ever, w ithout evidence of
contegration an enorcorecton procedure cannot be used t© model shortiun
reltionship betw een national ncom e and public expenditure @nsari et al., 1997).
However, it may stll be possible t©o m odel shortrun behaviour of the relationship
betw een national ncom e and public expenditure goplying the G ranger causality test.
That is, even though a long-1un relationship betw een the tw o m acro variables cannot
be esablished for this tin e period, itm ay stll be possible that the variables are causally
related n the shortrun.

T econom ics, system atic testing and determ hation of causal directions only becam e
possible after an operational fram ew ork was developed by G ranger (1969) and Sins
(1972). Their approach is crucially bassd on the axiom that the pastand presentm ay
cause the future but the future cannotcause the past G r@nger, 1980).

T econom etrics the m ostw dely used operational definition of causality is the G ranger
definition of causality, w hich is defined as follow s:
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X isaGrangercause of y denoted as X — v ), if presenty can be predicted w ith better accuracy

by using past values of x rather than by not doing so, other nform ation being identical
(Charam za and Deadm an, 1992:190).

If event A happens after event B, it is assum ed that A cannothave caused B. A tthe
sam e tin e, If A happens before B, it does notnecessarily m ean thatA causesB. For
exam ple, the w eatherm an’s prediction occurs before the rain. This does notm ean that
the w eatherm an causes the rain. In practce, we observe A and B as tin e series and
wew ould like to know whetherA precedesB, orB precedesA .

T the literature, there are various tests for determ ining G ranger causality n a bivarate
system . Among them , Guikey and Salem i (1982) and G ewekeM eesseDent (1983)
recomm end the use of the ordinary Jeast squares version of the G ranger test, because
of its ease of In plam entation, pow er, and robustness I finite sam ples.

There are a num ber of causality studies n the field of public expenditure. H ow ever,
very faw of them (eg. Henrekson (1992); A fxentiou and Serletis (1992); M urtty
(1993); Oxley (1994); Ansarietal. (1997)) have checked for the tim e series properties
and especially contegrating properties of the tine series mvolved. As Bahmani-
O skooee and A Ise (1993:536) pointed out, “Standard G ranger or Sin s tests are only
vald if the orighal tine serles from which growth mtes are generated are not
contegrated”. Therefore, it is necessary t© check for the comtegrating properties of
the public expenditure and GN P before using the sim ple G ranger test. STnce w e have
applied contegration tests earlier (see Table 3) and have found no evidence of a
contegrating relationship I any of the eguations, it is now possble t© apply causality
testing .

If the null hypothesis of noncointegration between Y + foublic expenditure) and X t
GNP orGNP/P) cannotbe r=fcted, then the stendard G ranger causality test can be
an ployed t© exam e the causal relationship betw een the series (using the varables n
first differences) M ahdavi et al., 1994). Follow Ing this satem ent we can test the
hypothesis that GNP grow th, Jabelled (A LX), causes public expenditure grow th,
Bbelled (A LY ), and vice versa, by constructing the follow Ing causalm odels:

ALY, =a + > bALY_ .+ Y dALX,  +e @)

i=1 i=1
a

ALX =a+ Y bALX,_ + Y c ALY _ +v, 6)

=1 j=1
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where et and vt are two uncorrelted whitenoise series and m , n and g, r are the
maximum number of lags. Ik is well known that the causality liemture assum es
stationarity of the tin e series belng exam ned. Tn subsection 4 2, we found that the
variables w ere are non stationary in Jlevels, but sationary I first differences. Because
of thatwe w i1l apply G ranger causality using the variables in first differences of the
Jogarithm s of the variables which are stationary (1e. I(0)). One can use the standard
Ftest N order to determ e the causal rhtionship between the variables.
hiterchanging the causal and the dependentvariables In the regression equation allow s
a test forbi-directional causality .

Four findings are possible I a G ranger causality test: (1) neither variable “G ranger
causes” the other. Tn otherw ords, ndependence is suggested thatw hen the sets of X

andY coefficients are not statistically significant n both regressions ; (1) unidirectional
causality from X t© Y : Thatis, X causesY , butnotvice versa (In this case W agner’s
Law applies); (iil) unidirectional causality from Y t© X : Thatis, Y causes X, butnot
vice versa K eynesian m odelling is vald in thatcase); () X and Y “G ranger cause”
each other . If (iv) is found t© be true, there is a feedback effect (or bilateral causality)
betw een two variables M iller and Russek (1990); Guparatd (1995)). So neither the
K eynesian orW agnerian approach is valid. A ccording to the above equations @ and
5), the null hypothesis that X doesnotGrangerCause Y is repcted if the coefficients
of d.s n equation 4 are pntly significant (ie. d; # 0), based on the standard F-test.
The null hypothesis that Y does notG ranger cause X is rejected if the ¢, s are pintly
significant (le.c; # 0 ) mequation 5. And ifbothsome d; # 0,andsomec,; # 0 then

there is feedback between Y and X .
422 EmpiricalR esults of G ranger C ausality Tests

The G ranger causality testresults are presented n Table 4. The results clude the six
versions of W agner’'sLaw w hich are in presented n Table 4.

I the tests, causality is hypothesised to un from GNP (orGNPP) to the dependent
variable, which takes four different foms; E, C, EGNP, EP. T other words, the
hypothesis that GN P causes Public expenditure requires that Public Expenditure does
notcause GN P. The tests are carried outusing the firstdifferences of each series (1e.,
the statbonary values).

The difficulty in fitting m odels 4 and 5. revolves around determ ining the appropriate
lag Jengths (e.m, and n in equation 4; g and r In equation 5). In the literature both
lags are frequently chosen to have the sam e value, and lag lengthsof 1, 2,3 and 4 are
usually used. There are several criteria t© determ he “optimum ” lag lengths, such as
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A kaike’s Infom ation criterion, A kaike’s FPE, and the Schw arz criterion. Follow Ing
A fxentiou and Serletis (1992), we have chosen four different comm only chosen lag
lengths-1,2 3,and 4 gs.

The null hypothesis of noncausality is tested using F-statistics. The results of F-ests
are presented In Table 4. The results In Table 4 indicate that there is no evidence t©
supporteitherW agner’'s Law in any of its versions orK eynesian hypothesis.

Tablk4 The Results of G ranger C ausality tests on the Six V ersions of W agners Liaw

V ersion of F Values

W agners Law N ullHypothesis 1Lag 2 Lag 3 Lag 4 Lag

1 A LGNP doesnotcause A LE 058 029 052
A LE doesnotcause A LGNP 002 0.04 154
A LGNP doesnotcause A LC 059 044 029 057
A LC doesnotcause A LGNP 002 0.002 009 126

3 A ALE 037 026
A LE doesnotcause A L GNPP) 0.027 006 014 161

4 A L GNPP)doesnotcause A L EGNP) 0.09 013 023 031
A ALGNPR) 0.05 013

5 A L GNP/P) doesnotcause A 050 037 052
A L € /P) doesnotcause A 002 005 160

6 A LGNP doesnotcause A L € GNP) 008 023 030
A L €/6GNP) doesnotcause A LGNP 0.02 0.04 154

and 4 lag cases respectively. The related F-critical values at 5%  significance Jevelare @4 11), 330), 292) and
(2 73) respectively.

AsAnsari etal. (1997:549) argued, “m Jany factors can of course Jessen the causal
relhtionship between the wo macro variables, the Jeast of which is the form of

Iittle, but expenditure on health, education, roads, bridges and port facilities can do

much t© encourage grow th and developm ent In the econom y. H ow ever, governm ent

expenditure on other vesm ents” .
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I testng for causality, the lags were chosen in advance, that is, artbitrarily. Even
though this procedure is commonly applied In enpirical studies, there are some
criticign s about this way of choosing lag length. Arbitary lag goecifications can
produce m isleading results, and so w em ust treat the results w ith caution. That s, the
G ranger causality test is very sensitive to the num ber of lags used I the analysis.
C onsidering this point, in order to determ ne the appropriate Jag structure, one can use
one of the appropriate lag length criteria such as Schw arz’s criterion. W e have Jooked
atA IC aswell. M ostof the cases, one lag was chosen by A IC . How ever, the results
w ere notchanged atall.

The conclusion thatw e have reached, based on the econom etric m ethod and data set
used, is that there is no evidence t support either W agner’'s Law or Keynes'’s
hypothesis.

5 C onclusion

T this paper, W agners Law was tested using aggregate Turkish data for the period
1950-1990. W e Jooked at the tin e series properties of the data, 1e.we tested for the
existence of unitroots. W e found thatboth the public expenditure and GNP variables
were nonstationary In Jevels, but sationary In first differences, that is, they are
ntegrated of orderone (I(1)). Sihcew e use sihgle equation m odel(s), w e have applied
a contegration test (the first stage of Engle and G rangers tw o stage residual bassd
approach) to six versions of W agners Law . A ccording to the test results, there isno
contegrating reltionship between the variBbles. Thcluding tine trends nto
contegration regressions did not change the results either. These findings show that
the supportof W agners Law found by m any early researchersm ay be gourious. Tn a
test on Turkish data w e cannot find any Jong-run positive relationship betw een public
expendiure and GNP variables for any of the six versions of W agner’s Law listed in
Tabkel.

A Ithough there is som e evidence thatvarious m easures of public expenditure and GNP
@nd GN PPC ) are nonstationary, and not contegrated in this study, it is stdll possible
o apply the G ranger causality test, using I(0) series (1e. firstdifferences n our case).
T the absence of a Jong-1mn relationship betw een variables, it stll ram ains of nterest
o exam e the shortrun linkages between then . W e have carried out G ranger
causality tests for the six versions of W agner’'s Law . H ow ever, there isno evidence t©

supporteitherW agner’'s Law in any of its versions orK eynes'hypothesis.

T the light of the reported an pirical results In this paper, one m ay tentatvely suggest
that the grow th of public expenditure n the case of Turkey is not directly dependent
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on and determ ned by econom ic grow th as W agner’s Jaw states. O £ course, public
expendiure is the outtom e of many decisions i the Iight of changing econom ic
circum stances. Tk is shaped by decisions about how public expendiure should be
disrbuted among competng groups, whether geographically concentrated or
agoregated n organised nterests K lein, 1976). Thus, other factors, such as political
processes, hterest group behaviour and the nature of Turkish developm entm ay be
considered as possible explnatory variables for the crease In the size of public
expenditure. In this context, we should ram en ber the In portence of state econom ic
enterprises, which we did not nclude In our public expenditure definiton. For
example, Y alcin (1987) has found evidence forW agner’'s Law after ncluding SEEs in
the public expenditure definiton.

T this paper, we failed t© find any evidence forW agner’s Law usihg aggregate data.
However, it is possbl to examhe disaggregated dam to hvestgate public
expenditure grow th I Turkey in term s of W agner’s Law . In our future study, we
ntend t© exam ne the rle of disagoregated data In explaning public expenditure
grow th in Turkey .
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Appendix 2: Data and Their Sources

EGNP= the ratio of toal public expenditure to GNP (N ote that dependentvariable
Is expressed as a percentage share of GNP). Total public expenditure &)
clides nvesm ent and transfers @nd EBF's after 1984) are taken from
Onder (1984), Oner (1993), SPO (1985) and OECD (1992; Econom ic
Surveys ); GNP is taken from SIS (1993).

C Real Public Consum ption Expenditures. Pryor (1969) used this tem .
They cover the current expenditures for goods and services and the
transferpaym ents by governm ents.

GRNPPC=the ral GNP per capim GNP per capita converted by GNP deflator
(1968=100)),

P Population is taken from SIS (1993).

GNPD= deflator forGNP (1968=100) is teken from SIS (1993).
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