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Abstract

The purpose of this study is t© analyse public expenditure grow th in N orthem Cyprus during
the period 1977-1996.W e test the validity of W agner’s Law that there is a Jong-un tendency
forpublic expenditure to grow relative t national incom e. This in plies thatpublic expenditure
can be treated as an outoom e, or an endogenous factor, not a cause of grow th in national
ncom e. Conversely, K eynesian proposition treats public expenditure as an exogenous factor,
w hich could be utilised as a policy nstrum ent. T the form er approach, the causality mins from
national incom e to public expenditure whereas in the latter proposition, causality muns from
public expenditure to natonal incom e. U tlising recent advances In contegration and causality
technigues, in the case of N orthem Cyprus econam y, w e find that there is a m ixed evidence in

supportofW agner’'s Liaw .
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1. Introduction

Sm all island econom des (SIEsS) are characterised by absolutely am all public sectors
com pared w ith the public sectors In the larger nations. H ow ever, due to nsufficient
private sector ncentives, the public sectors are usually ascribed strong social and
econom ic roles. hm ost SIEs, the public sector is the m ajpr ean ployer and ain s to act
as an Instum ent t© encourage the developm ent process. This results In significant
expansion of the sectorwhere the public expenditures are m anly spenton the salaries
or pensions of public sector em ployees w hilst the budget receipts of the governm ents
depend only on a narnow tax base. A significant source of budget receipts for m any
SIEs is heviebly external grants which com e In the form of foreign aid M K ee and
Tigdell, 1990).

The grow th In the size of public sector has received considerable attention for
several decades. Tn particular, the relationship betw een public expenditure and national
ncom e has been tested an pirically for various countries using both tim e-series and
cross-sectional daa sets w ithtn the context of W agner’s Law ‘. W agner’'s Law was
proposed by Geman political econom ist, W agner (1883). Among the several
hterpretations, the m ost popular nterpretation of the Law states that the ncrease n
econom ¢ activites cause an hcrease I governm ent actvities, which in tum raises
public expenditure.

T this sudy, we ain t© utlise W agner's Law t© anpircally analyse public
expendiure grow th n a an all islnd, Cyprus, in particularN orthem Cyprus w here the
10le of governm entas a m ajpr actor to encourage econom ic developm ent and grow th
has alw ays been significant. Relying on the proposition by W agner, w e w i1l Investigate
whether there is a Jongrun tendency for public expenditure t© grow . The main
m otavation behnd this study is that such analysis has notlbeen attem pted before.

The paper is lbbid out as follow s. Section 2 discusses the public expenditure
pattem of N orthem Cyprus. Section 3 briefly explains the theoretical analysis of public
expenditure grow th w ith special em phasis on W agner’s Law . Tnh secton 4, data and
an pircalm ethodology are explained. The aem pirical results derfved from estn ation are

coverad I section 5. Section 6 provides som e conclusions.

2.An O verview of Public Expenditire Behaviour m TRNC



I the Inm ediate afterm ath of the war n 1974, which Jed to the bizonality of Cyprus,
Turkish Cypriot adm nistration In the North faced the challenge of reorganising the
necessary physical and social infrasttucture. There w as an urgent need on the part of
governm ent t© rehabiliate the refugee population since the postw ar risks coupled
w ith the political uncertainties and the Jack of capital accum ulation In the private sector

hindered potential private nvestn ents.

Therefore the governm entlbecam e the largest eam ployer. Though there w ere no
statistics kept In the early years of Turkich Cypriot adm nistratton, 1 1977 public
expenditure as a percentage of GDP was 314 % . That period was characterised by

ntensive state nvolvam ent n the econom y.
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Figure 1.0 verallgovernm ent spending in TRNC .

Figure 1 reveals the tim e path of overall public expenditure at constantprices.
Total govermm ent expenditure in 1977 was 1186 1 m illion TL . O ver the period under
study, the total public expenditure path in TRNC alw ays lies above 24 percentofGDP.
I the period 1978-82, w ith the exception of the year 1980, the trend is rlatvely
stable In the range betw een 27 and 29% of GDP. The substental &1l to 1019 5 m illion
TL 1 1980 corresponds t© 24% and concdesw ith them ilitary ske-over in Turkey In
1980 fwhich m ay have resulted In the disruption of aid transfers from Turkey).

The total govermm ent expenditure ncreases t© 1536 2 m illion TL 1n 1983 and
Jmps t© 17322 m illion TL in 1984, which coincides with the year, 1983, when the
declaration of Turkish R epublic of N orthem Cyprus (TRNC) as an Idependent state
occurred. O ver the sam e period, due t© the second oil crisis (1979-1982/83), m ost

OECD countries also experienced a sin ilar rise In thelr governm ent spending . There is



an Increasing trend in the TRNC ‘s governm ent expenditure betw een 1982 and 1987;
however, the mtio fell considersbly to 314% and 286% 1T 1988 and 1989
repectively. This is In conjunction wih the Econom ic Stability Protocol signed
betw een Turkey and the TRNC which ain ed t© decrease sate Intervention and provide

m ore ncentives for the private sector.

Having the characteristics of a gn all island, TRNC econom v is highly exposad
o extemal shocks. Th 1991, the TRNC GDP fellby 4 3% In real term s because of the
severe effects of the Gulf W ar and the collapse of the m ultnational com pany, PPI.
Further, m 1994, due t© the econom ic crisis in Turkey, GDP fellby 41% EIU,
1996 R7).0n the other hand, the share of public expenditure n GDP rose sharply t©
341% and 395% In 1990 end 1991 respectively. The share n 1992 fell to the 1990
level, but reaum ed its ncrease 1 the follow g vears. T 1996, the total public
expenditurew as 2942 3 m illion TL, equivalentto 39% ofGDP.



3.W agner’'sLaw

One of the frequently quotad stylised facts of public sector econom ics is that of
W agner’s Law ”. Stated sinply, it proposes that there is a Jongun tendency for
public expenditure to grow reltive to som e national com e aggregate such as GDP.
A num ber of tim e series am pirical studies have 1n the past found support forW agner’s
Law . These, how ever, m ightnotbe reliable because they did notem ploy contegration
tests o establish stationarity I the relevant variables [See for exam ple, Peacock and
W isaman (1961),M usgrave (1969),Bid (1971) and Beck (1982)].

A num ber of explanations lie at the foundations of W agner’s law . FIrst, as a
country Industrialises, public sector activity, it is asserted, is substtuted for private
actvites. This reflects the need for public protection as society becom es m ore
com plex through urbanisation. Comm erce and the Increasing com plexity of contracts
require supportng publicly fimded Jegal systam . Second, a num ber of public services
are com e elastic. For exam ple, education and cultural actvites, W agner argued, &1l
nto this category —as do health services. Third, the in portance of naturalm onopolies,

egpecially hifrastructure services, ncrease as the econom y grow s.

Tt ollows from the above discussion that public expenditure In W agner’s Law
can be treated as an outtom e, or an endogenous factor, not a cause of growth In
national incom e. Conversely, there is another approach which is associated w ih
K eynes. H ere, public expenditure is seen as an exogenous factorw hich can be used as
a policy nstrum ent. The form er requires the causality t© mun from national lncom e t©
public expenditure whereas In the Jatter from expenditure t© national ncom e. The
K eynesian proposition on public expenditure is supported by developihg countries
w hich strongly base their econom ic grow th on the grow th In theirpublic sector.

This study ain s t© exam e the causal relationship betw een public expenditure
and GDP for the TRNC economy where the role of govermm ent as a m apr actor
encourage econom ic developm ent has alw ays been significant. Th addition, w e utlise
recent advances I econom etrics o overcom e the problan s which arise from  the non-

Stattonary tim e series data.



4 .Em piricalM ethodology

Usihg amnual da@ for the TRNC over the period 1977-1996, we investigate the
evidence of W agner’'s Law using appropriate estm ation m ethods. The m ost popular
form ulation of W agner’'s Law is given in the follow ing equations, (1la) and (1b) where
w e Included a dumm v variable for the year, 1988

LGE.=cy+ LGDP.+ & DU88 + u, (1a)
LGENT.=by + bi)LGD P+ b, DU88 + v (1b)
w here

G E. = Realgovernm entexpenditure expressed inm illion TL .
G D P.= Realgross dom estic productexpressed inm illion TL..
GENT, = N on-transfer real goverrm entexpenditure expressed inm illion TL? .
DU 88 = Dummy variable for1988 to capture the effects of the relevantyear.

ue and v; are serially unconelated random disturbance term s, and L denotes the natural
logarithm .

Firstly, we exam e the statonarity properties of the TRNC data usihg the
Augm ented D ickey-Fuller @DF). Then, we proceed for the order of tegration to
Tvestgate w hether the tin e series are D ifference Stationary Process’ (D SP), against
the alternative ‘Trend Stationary Process’ (T'SP), using D ickey-Fuller LR phttest (or
F-est [SeeD ickey and Fuller, 1979,1981].

Secondly, w ith respect to the series, w e cbserve a potential break 11 1988 - the
Econom ic Protocol effect. Any kind of structural break m ay cause unrelisble results
ocbaned n the first step. Therefore, we utilise the additve outlier model AOM )
Perron tests for unit roots to check the validity of the break. Th otherw ords, we test
w hether the order of Integration is changed by the potential structural break . Om ittbng
this phenom enon m ay create ‘spurious unit roots’. This test can be regarded as an

In provem entn tm e series procedure (See Perron, 1990).
Thidly, on the basis of the results cbtaned m the first two stages, if the data

are I(l) we test the equations (la) and (1b) by utlisihg EngleGranger (1987),
Johansen, (1988) and Johansen and Juselius (1990) m ethods. C ointegration analysis by



Engle-G ranger (1987) provides only one comntegrating vector w hereas the Johansen
full formation M aximum Likelhood ™ L) method provides all the contegration
vectors. Tn addition to this, w e check the robustness of the contegrating estim ates by
an ploying Saikkonen’sm ethod which provides asym ptotically efficient estim ates (See
Saikkonen, 1991).

Furthem ore, for the short mun relationship betw een goverm ent expenditure
and gross dom estic product, we utlise an Enor Conrection M echanisn  (ECM ) by
Ordinary Least Squares OLS), and derive this ECM ushg the residuals from the
estin ated colntegrating regression forboth equations (Lla) and (1b) respectively

Thus,

ALGE.= 0l + OUus + Y, a,ALDP, + ¥ b,ALGEw + Y. g, ALDU s+ & a)

+=0 k=0 +0

where
Uy 1s the Jagged estim ated residual from equation (la);
LGE,LGDP,and DU are asdefined In equation (la);

and

ALGENT.=Cy + C Vi + zm: a ALDP_; + zr: b, ALGE + zn:gi ADUyi+ e 2b)
£0 =0 0

where all variables are as defined m egquation (la) and (1b) and A denotes the first
differences. The estin ated error conrection term  should be negative and statistically
significant n the shortmn equations (Ra) and @b). W ih respect o the Granger
Representation Theoram GRT), negative and statistical significant enror cornrection
coefficients are necessary conditions for the relevant variables 1 question t© be
comntegrated. This provides further evidence and confim ation for the static Jong-1un

and the dynam ic shortrun com ponents.

M oreover, we use Akaike’s M minum Fal Prediction Error FPE) C riterion
w ith H siBo’s synthesis to choose the optim al Jag lengths both I Jog-levels and log-

differences SeeG flesetal, 1993)* . Akatke’sM hinum FPE is form ulated as follow s:
T+K SSR m)

FPE () = 3)
T-K T




where T is the sample size, and k=m +1 if Lx and Ly are not contegrated; k=m +2 if
they are comntegrated [Enor conrection term should then be added to the equation];
SSR () isthe s of the squared residuals. W henm=m 1 equation @a),we changen
to find out the valuie n=n’ as o minise FPEM ,n) nwhichk=m + n+2 (n the
contegrated case) . IFFPEfMm n') < FPE M) = Y GrangerCauses X . The values ofm

and n are rehted wih equaton @a). W e then adopt GrangerCausality test t©
determ Tne the direction of the causality betw een the relevantvariables. From the GRT,
we know thatcausality should exist in at Jeast one direction in the I(1) variables. Th the
Iight of GRT, we construct the vector autoregressive (VAR ) model In term s of the
levels and the first differences of the variables under consideration. W e utilise enor
correction term  forboth equations to capture shortzrun dynam ics.

W e test G rangerC ausality betw een the relevant variables such as X and Y t©
estim ate the ollow Ing VAR m odel:

DLX .= o + ZbiDLXt_i+2giDLYt_j+ut (4a)

=1 =1

d r
DLY.=c+ ) &DLY i+ DLX e+ W (4b)
=] 1
where DLX. = Im X -Ln Ku) and u. and v are serally unconebted random
distutbances w ith zero m ean. Th all cases, G rangerC ausality tests are associated w ith
tests on the significance of the g's and the e’s conditional on the optam al lag Jlengths,
m,n, g and r.We test to see if Y Grangercauses X by ushg the hypothesis as
follow s:
Ho:g =@ =g3=...g, = 0 Is rejpcted agamnst the altermnative,
H::notH,.
Sim ilarly, we testif X GrangercausesY by testing the hypothesis as below :

H,:e =& = g..a= 0 isrepkced aganst the altemative
H, :notH,.

Fmnally, having applied Final Prediction Enor FPE), we employ W ald and

Sin's LR tests t©o determ ne the direction of causality under OLS estm ation.



5.Em piricalR esults

A1l our em pirical tests have been cammied outby M icrofit 4 0 (Pesaran and Pesaran,
1997). Iitally we nvestigate the swationary propertes of the dam ushg the
Augm ented D ickey-Fuller @DF) test. The purpose of ‘augm enting’ the D ickey-Fuller
(DF) regression is to achieve white noise enors. W hen the order of augm entation is
zero, the ADF testworks In the form of DF test. The ADF test is w dely regarded as
one of the m ostefficient test for ntegration level. n practse, it is regarded as them ost
favourite testam ong the practtioners. Therefore, w e form ulate the ADF regression for

the tin e series X as ©ollow s;

1

AXi= gXe + ijAXt_j+8t 5)
F1

w here €. represents a sequence of unconelated sationary error term s w ith zero m ean

and constantvariance’ . H aving determ ned the appropriate value of p,we testHo: g =

0 versusH, : g < 0.Repcton of Hy mplies that X . is I(0) while acceptance in plies
that it is mtegrated of order (1). In otherw ords, the seld&cthssla‘donaJ:yjf‘g |< 1

(See Charan za and Deadm an, 1992; 124-131) and not satonary if ‘g | =1 (See

Perman,1991).

This sequential testing results are shown I Table 1. The visual ingpection of
the variables n hand confim s the view that the variables 1 questonL.GE, LGENT,
and LG D P-are all non-sationary in levels but sationary in first differences. Th other
words, the ADF test results for unit roots confirm  that all variables are mtegrated of
orderone, I(l) in levels but ntegrated of order zero 1n first differences (1e. satonary
In first differences). This situation is denoted as LGE~I(l), LGENT~I(), and

LGDP~IQ).

The nextstep is t exam e the type of trend ({e. stochastic or determ nistic) n
tin e series daa. W e then enploy D ickey-Fuller LR phttest or Fest to check the
relevant series if they are DSP or TSP (See D ickey and Fuller, 1981).W e testthe null
hypothesis of DSP, ie. b,= 0 and a ,= 1, against the altemative of TSP by using the

follow Ing equation:



AX. = b + b tra X+ 2a2 AXu+ e )

=1

where e is a zero m ean, serially unconrelated and m utually ndependent disturbance
term . b, ,b,,a,,and a, are all param eters estim ated by OLS regression and tis a

tm e trend.

A s a reault, the null hypothesis of D SP cannotbe rejpcted for all variables n
consideration. Thus the variables 1 question are said t© DSP. Table 2 mdicates that
the test statistics, ie.1 85,3 22, and 3 50 sean t© be appropriate o allow us t© claim
that we have a D SP process. Th other w ords, stationarity is achieved by successive
differencing (See N elson and Plosser, 1982).

As regards to real governm ent expendiure (LGE) and non-tansfer real
governm ent expenditure LGENT) for the period 1977-1996, we observe a declne
after 1987. Thism ay be capturing a structural break on both LGE and LGENT for the
TRNC .W e then en ploy the A dditive O utlier Perron Test forunitroots w ith structural
bregk (See Perron, 1990, Perron and V ogelsang, 1992)°. The results presented In
Table 3 suggest that there sean s t© be no ‘gourious root! resultng from structural
breaks which occurred n 1988. W e employ the follow Ing eguations for stuctural
bregk. This is the AOM version of the Perron Integration Jevel testand it is carried out
n two-steps (See Perron, 1990).

k k
AX = ), £, DUTB)ui+ g Xu+),a,AXui+ e 7)

£0 =1
w here

DUTB) =1 if&=T+1 and 0 otherw ise

T} Is the break vear,

DUTB isdummy variable for the break year, and e is an enror term .

W e can conclude that the effects of exogenous break are nsignificantand there
IS no spurious unit root created by exogenous breaks in the exam ined series. The next
step is t© test for contegration between LGE, LGENT and LGDP, which are all I(1).
W e estinate the EG satic long-1un regression by OLS t© nvestigate whether the

residuals are stationary ornot. A sufficient condition for a jpint cointegration am ong

10



the variables n a Jong-run regression is that the error u. and vi should be stationary.
The residual based ADF test statistics foru. and v ensure thatw e reect the null of no
contegration at 5% significance level. ndeed, if LGE~I(l), LGENT~I(1) and
LGDP~I() are comntegrated, u, and vi should be I(0) [See equations Ba) and 8b and
Table 5]. The follow Ing is the estm ation results of the comtegration regression for
equations (la) and equations (1b) by OLS:

LGE.=841+186LGDP.-027DUS8S8 (8a)
(455) (848) (257)
R’=093 R =092 CRDW =194 ADF =-455 CV=-419  SER = 0095
D Jagnostic Tests
XZSERCORZO 082 (Prob=0292) XZNORM =050 Prob=0.76) Fugrr (1,16)=0.068 (Prolb=0.79)

* No augm entation is necessary t© be sufficient to secure Jack of autocorrelation of

error term s.
LGENT.= 526+ 1441LGDP.-020DUS88 8b)
(293) (678) (197)
R*=089 R =088 CRDW =179 ADF'=435 CV=419  SER = 0096
D Jagnostic Tests

Y sercor = 0.035 (Prob=0.85) % nory = 049 (Prob=0.78) F ypr (4,91)=0 513

* No augm entation is necessary t© be sufficient to secure Jack of autocorrelation of

error term s.

N otes: tstatstics are n parentheses and all diagnostics pass at5%  Jevel of significance
forboth equations above.

Table 5 ndicates that there is evidence of a Jong-rmun relationship betw een real
GDP and real governm ent expenditure and non-ransfer real governm ent expenditure.
For the Jong-run in pact, the coefficients of the ncom e variable n both equations are
found t© be positive and significantly different from one ({e. the coefficientof LGD P
excead unity such as 1 .86 and 1 44 respectively). A t this stage, w e cannot conclude
that our findings are likely t© supportW agner’s law for TRNC case before em ploying

the G ranger-C ausality testing procedure. H ow ever, W agner’s hypothesis suggests that

11



the causal flow mns from ncom e GDP) t© governm ent expendiure w hilstK eynesian
proposition indicates an opposite causal flow .

Tt is In portant to note that the estim ated tvalues in parentheses n equations Ba) and
(8b) have only a descriptive ole to play since the varidbles are non-stationary . H igh R 2
suggests that (for both equations 8a and 8b) our lJong-run OLS estm ators are not
substantially biased. Sihce CRDW > R?, the pint cohtegration is ensured Banarke et
al, 1993).

T the relevantequations, w e use dumm y variable for 1988 in order to take nto
account the structural bresk I the relevant year. The dummy used for 1988 may
capture the effects of the subsequent Econom ic Protocols signed In the Jate 1980s
betw een the TRNC and Turkey . H ow ever the sign of the dumm y m ay be capturing the

adverse effects of the circum stances on governm entexpenditure.

To test if there is a single contegration vector or not, w e an ploy a m axin um
Iikelihood M L) test (Johansen and Juselus, 1990). Tabl 4 confim s the unique
contegrating vector am ong the relevant variables. The two eguations are estim ated
w ithout a constant tem , w ith restricted ntercepts and no trends. Both provide in
favour of contegration. T this t&ble, trace and maxinum egen valie satistces

support the null hypothesis of a ‘unique contegration vector’ .

On the basis of the results, the long-mun relationship betw een governm ent
expendiure and GDP is found by usng the M L approach. This confirm s earlier
findings but w ithout evidence of causality, nothing can be said whether W agner’s or
K eynes’ hypotheses are vald. N evertheless, the Jongun OLS is stll biased if the
explnatory variables are assum ed not to be w eakly exogenous. To ram edy this, Engle
and Granger (1987) armgue that a sinple way t© check weak exogeneity’ of
explnatory variables is to estin ate an Error Conrection M odel ECM ). Thus we test
the statistical significance of the EC term s using a traditonal ttest. If the resultof such
a ttest is significant then the explanatory variable can no longer be treated as w eakly
exogenous’. O ur calculation show s that LGDP in equations (la) and (1b) is weakly

exogenous. These results are not reported, butavailable on request.

To testw hetherourO LS results are robust ornot, w e utilise the asym ptotically
efficient OLS estim ator of Saikkonen. This estm ator is obtahed from the OLS

12



estim ator by a tim e dom amn cornrection  (Saikkonen, 1991).W e also em ploy Engle and
Yoo (1991) threestep correction m ethod t© obtain unbiased long-1un and statistically
vald stendard enors for our param eters. D ue t© non-nom ality of the distribution, EG

estim ates the static colntegrating regression w hich m ay be substentally biased. A 1l the
Jong-rmun m ulbvariate estin ates are reported In Tables 6 and 7 forboth equations (1a)
and (1b). These results reveal our orighal static OLS estimates for the rmlevant
variables, that ism easures based on the EG m ethod, are robust.

Due t the static structure of the comtegrating regression and the gn all sample
size, the estm ates of the satic comtegrating regression param eters are said o be
‘super consistent’ (See Stock, 1987). To ram edy this problam , som e econom etricians
consider the Jagged and difference term s. Thus, we enploy ECM  to test for short run
adjustm ent tow ards long-run eguilbrim , and t© explore the relatonship betw een
governm ent expenditure and GDP (@Gf any) mn the shortzrun. The results of the
parsin onjous dynam ic m odel, using the error term s from the O LS regression are, as
follow s:

ALGE= 0036 -0.78ux; + 1 06ALGDP.-021A DU 88 a)

(1 35) (3 26) 269) (220)

R2=053 R =044  SER =0032

D Jagnostic Tests

Y sercor=3 84 Prob=0.05) Y noru=2 40 Pmb=03) F g (1,17)=0 46 (Prob=0 50)

ALGENT, = 0035 -087uu + 088 ALGDP, -0 20ADU 88 ©b)
1 45) (-4 26) 261) (2.62)
R’=051 R =046  SER=0031
D Jagnostic Tests

Y sercor=3 74 Prob=005) Y nory=086 (Prob=0235)Fypr (1,17)=0.057 (0 45)

Notes: tst@atstcs are In parentheses and all diagnostics pass at 5% Jlevel of
sionificance.
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For both equations, the Error C orrection term  is negative and significant at the one
percent level and the m agnitudes of the conresponding coefficients show that alm ost
90% and 80% of any disequilibrim in the Jong-run relatonship betw een variables are
corrected after one year. Tn otherw ords, outputadjust its equilibrim  Jevel quickly and
the error correction term s provide further evidence that the variables In the equilibriim

regression are colntegrated. A 11 contam poraneous values are also significant, which

supports the previous findings’ .

Having es@ablished that real govenrm ent expenditure and real GDP are
contegrated w ith the clusion of the relevantdumm y, w e use the conceptof the GRT.
This theoram tells us that causality m ust exist at Jeast In one direction, n the I(1)
variables. The causality issue Is a very crucial pont in the context of bivarate analysis,
ile. W agner’'s Law . It is inportant to m ention that if there is evidence of G ranger
causality from govermm ent expenditure to GD P and notvice versa, the Law would be
under suspicion. To Investigate this, w e firstuse the Final Prediction Ernor C riteria to
determ e the optim al lag-length for the relevantvariables In the VAR m odels.

Table 8 shows the optinal lag lengths for the rlevant variables and also
FPE m ) and FPE m ,n ) values are reported w here these values suggest that there is
unidirectional causality from real government expenditure and nontransfer real
governm ent expendiure t© the real GDP. Ik is worth noting that there is a reverse
causality according t© W agner’'s Law at Jog-differences. This finding supports the

K eynesian proposition rather than W agner’s proposition .

To obtah the results which are reported 1 Table 9, we follow the formal
G rangerC ausality testing procedure.W e then enploy W ald and Sin s’ test statistics t©
ocbtamn the usual asym ptotic xz distribution. The W ald test refers to a test of zero
restriction on the ndependent variables 1 equations of 4a and 4b. W e then use a
sim ple Jogarittm ic transform ation w hich converts W ald statistcs nto LR test statstics
T order to obtan results for Sin s’ LR test. This transform ation is also asym ptotically

Y’ (SeeGilesetall993:202,Sins, 1980:17).

A s can be seen, the evidence of causality is from real governm ent expenditure
L.GE) and nontransfer real governm ent expenditure LGENT) to real GD P . This also
show s thatK eynesian proposition plays a crucial role forthe TRNC economy.W e also
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teke the earlier evidence of cointegration between LGE, LGENT and LGDP mto
account at Jog-levels data. Table 10 show s the results that if a pair of variables are
contegrated, causality should exist at Jeast In one direction . H ow ever, the evidence n
Table 11 ism xed. The FPE results show that there is bi-directional causality betw een
LGE and LGDP at log-level and there is no support for this on the basis of the W ald
testand LR tests. H ow ever, there is unidirectional causality from LGDP to LGENT at
Jog-difference on the basis of the FPE and this situation is supported by W ald and
Sins’ LR tests. Table 11 provides a summ ary for this study where the notation —

denotes unidirectional causality; and <> hdicates bi-directional causality .
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6.C onclusion

The longun relatonship between real govermm ent expendiure and real gross
dom estic product w as tested using aggregate tim e series TRNC data for the period
1977-1996. Given the gnall sample size, our results are ndicative rather than
defnitve. Thitally, the data series were found t© be non-sationary I Jevels, but
stationary I differences. Secondly, the models were found t© be comntegrated.
Contegration is essential for the vald test of W agner’'s Law . At this pont, we
ncluded a dumm y varable t© capture the effects of the Econom ic Protocol w hich had
occurred In 1988 . Thirdly, w e an ployed the Johansen M axim um L ikelihood estn ation
o confim the unigqueness of the comtegration vectoram ong the variables under study .
Fnally, we used the FPE Criteria and form al G ranger C ausality testing procedure to
determ Ine the direction of causality . W emay draw som e conclusions from  these tests
that there is uni-directional causality (Or reverse causality according to W agner’'s Law )
from LGE and LGENT to LGDP at log difference which supports the K eynesian
proposition. O n the otherhand, atthe Jog levels, there is a unidirectional causality from

LGDP to LGENT which supports the proposition of W agner's Law for TRNC over
the period 1977-1996.
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End Notes
1. The data are provided by the State Panning O rganisation, N icosia, TRNC,1996.

2.GENT is computed by deductng total tansfer expendiures from the tot@al
governm ent expendiure. Bird (1971), M usgrave & M usgrave (1988) favour the
nclusion of tansfers nto goverm ent expenditure. How ever, Brown & Jackson
(1990) argue thatexcluding transferpaym ents is usefiil w hen exam nng the grow th
of public expenditure.

3.Note that we use Hendry's geneml-to-specific m odellng stategy See M iller,
1991).

4. W e ollow Gilsetal (1993) faithfully to determ ine the Jag Jengths on the basis of
Akalke’sM Ininum Final Prediction Error.

5. The ADF’ command in M icrofit ncludes the mtercept term In the ADF eguation.
Therefore the corresponding critical values should take the htercept tvrm nto
acocount. (Pesaran and Pesaran, 1997)

6. Perron (1990) suggests tw o types of m odels for testing unit roots w ith structural
bregk, the Additive Outlier M odel AOM ) and the Thnovatonal Outlier M odel
(DM ) regpectively. The AOM is recomm ended for ‘sudden’ stuctural changes
whilst the ©OM is gpplied for gradual’ sttuctural changes. Th an econom 'y, it is
believed that ‘sudden’ is m ore appropriate than ‘gradual’. Therefore w e prefer t©
usetheAOM Inthecase of TRNC.

7.Remmers (1992) finds that the Johansen procedure overrepcts when the null-
hypothesis is true In the case of gn all sam ples. Thus he suggests that (T -P) version
is the corrected statistics for the am all sam ples and this can be corrected by using
T-P) og (1) mther than T log (1A;). I this test, p=nk takes account of the
num berof estim ated param eters and T is the num ber of usable cbservations.

8. In this study, we first estim ate shortrun ECM  w ith one lags of each variable and
elimn nate those lags wih insignificant param eter estm ates. Secondly, we re-
estim ate sin plerm odels t find out the m ost suiable m odel. Th addition t© this, we
apply the nstrum ental variable IV ) m ethod t© ensure our O LS shortrun estim ates
are not popardised by the presence of som e contam poraneous effects.
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Appendix

Table 1. ADF @ugm ented Dickey-Fuller) TestforUnitRoots

Teststatistcs CrtcalValies
Varebke
Charem za and M ackihnon
Level 1st Deadm an
difference 5% 10% 5% 10%
LGDP. -1 .89 -4.75 2.8 -1.76 3.03 2 .66
LGE: 2 84 -4 81 " " " "
LGENT.| 334 534 " " " "

The correspondig crtcalvalies ©r20 num berofobservatons at5% and 10% synificance
Ekvek are obtaned from Charem za and Deadm an (1997) and M acknnon (1991). The bwervalies
are reported only h Charem za and Deadm an (1997). ki worth nothg thatthe ntercepttem s are
n the ADF equatbns. h allcases, no augm entatbn B necessary t be suffcientto secure lhck of
auto-cornelhton ofenortem s.

Table 2. DF Likellhood Ratio LR)JointTestForDSP vs TSP

Varebk TestStatstcs CrtcalvValies m=20)
5% 10% 1%
LGDP: 1.85 699 5.76 9 .96
LG Et 3 22 A\} A\Y A\Y
LGENT: 350 " " "

The correspondig crtcalvalies obtaned from D tkey and Fuler (1981,p 1063, Tabk VI)
Ekvelor20 num berofobservatons. h allcases, an augm entaton ofone appeared t© be
suffcientto secure ek of autbcorrehton ofthe enortemm s. ks worth nothg thatthe
critcalvalies for20 num berofobseratons do notexistn the rrlevanttabk which &
mbukbted by D tkey and Fulker (1981). Thi @bk nhdrates thatcrtcalvalies tend
Icrease as sampk sze () decreases.Hence the reported valies can be accepted or

20 num berofobservatons

Table 3. Perron UnitRootTestorStructuralBreak

TestStatstcs Crtcalvalie
Varabk Break
Year Level lstdifference 6% )A=06 6% )A=07
LGDP: 1991 191 4 57 3.78 3 .67
LGE: 1988 117 419 " "
LGENT, 1988 117 -4.70 " "

W e use the critcalvalies reported by Rybnskinstead ofthe orghalcrtcalvalies reported

by Perron . The conespondig break fraction or20 num berofobservaton are cakubted

easiywih A= Ty /T) Bee Penon and Vogekang, 1992]. For1988 and 1991, the rekvantbreak
fractbns are A=12/20=0.6 and A=1520=0.7.h m ostcases, an augm entatbn ofone ortwo appearto be
suffcrientto secure ek ofautoconehton ofthe enortem s.
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Table 4. Johansen M axin um Likelhood ML) Procedure

C onhtegraton Lkelood Ratb (LR ) Testto detemm nhe the num berof
contegmton vectors () based on M axin alE gen valie of the stochastc

m atrix, Trace ofthe stochastic m atrix and the (T-P) versbn & rthe small
sam pk suggested by Rein ers (1992).

Contegraton Null Alematie Amax Amax C rtcalvalie Moo Moo C rtcalvalie
R egressbn Hypothesis || Hypothesik T-P) atbh% T-P) atb%
LGE= =0 =1 20.07 17.06 15.67 2919 24 81 1996

fL.GDP,DUS8SY)

=1 =2 911 7.4 924 912 7.5 924
LGENT= =0 =1 2038 17 32 15.67 26 06 2215 1996
fL.GDP.,DUS8SY)

w=1 =2 567 4 82 924 568 483 924
r hdrates the num berofconhtegrmatng rehtonshps.
Max B themaxinum efyen valie statistic, A B the ttace statistic. The T-P) versbn &
the corrected statistc orsm allsam pks suggested by Rein ers (1992).VAR1 based on
AT B used i the Johansen procedure and the restrcted constantand no trend are not
repcted h allcases.DU88 & consdered as exogenous I(1) varBbk. The critcalvalies
are obtaihed from O sterwaldLenum (1992).
Table 5. The Residualbased ADF testforcontegration

Crtcalvalie
C ohtegraton Cakubhted
—2
R egressbn R2 R CRDW ADF Charem za and M ackihnon
Resduak Deadm an
5% 10% 5% 10%

LGE.= 093 092 1.94 -4 55 4 34 391 419 |3.77
fL.GDP.,DUS8SY)
LGENT.= 0.89 0.88 1.79 -4 35 4 34 391 419 |3.77
fL.GDP.,DUS8SY)

The reported critcalvalies are obtahed from Charem za and Deadm an (1997) and

M ackinnon (1991).The bwervalies are reported only fh Charem za and Deadm an (1997).
They correspond t© 20 num berofobseratons. ki worth nothg thatthe htercept

tem s are hclided n the resdualbased ADF equatons.No augm entaton &

necessary to be sufftientto secure lhck ofautocorrehton ofthe errortem s.
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Table 6. Elsticity estin ates ofm ulbdvariate Jong-un relationship
A com parson ofdifferentapproaches

E hstciy Estin ates

Statc Engk-Yoo) OLS wih tine
Varabk OLS Three-Step dom an correcton
(Engk-G ranger) Conected Valies (Sakkonen)
cC 841 9.79 -10 33
(455)" (282) (6.54)"
LGDP¢ 1.86 1.69 2 .08
(848)" @.04)” 1110)"
DU88 -0 28 022 033
(257)" (1.82)" 377)"

D ifferentapproaches (echnijues) have been rmun on the equation bebw :

LG Et: fCLIGDPt,DUgg)

(tvalies are shown h parentheses)

one * hdrates spnifcance atthe 1% kvel, wo *hdrate sgnificance atthe
5% kvel, and three *** hdiate spnificance at10% kvel

Table 7. Elasticity estin ates ofm ulbdvariate Jong-run relationship

A com parson ofdifferentapproaches

E hstciy Estin ates

Statc Engk-Yoo) OLS wih tine
Varabk OLS Three-Step dom an correcton
(Engk-G ranger) Conected Valies (Sakkonen)
c 526 -6 48 =712
(2.93) (2.10) (347)"
LGDP¢ 145 159 1.66
©6.78)" @4.09)" (7.08)"
DU88 020 031 025
1 .93) 1.72) (2 35)

D ifferentapproaches (echnijues) have been rmun on the equation bebw :

LGENT.= fLGDPDUS88)
(tvalies are shown h parentheses)

One * ndrates sgniftance atthe 1% kvel, wo ** hdrate spnificance atthe
5% kvel, three *** ndiate sgniftance at10% Evel; and ++nhdiate very sgnificance.
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Table 8. Selection oflag lengths using FinalPrediction Exror FPE)

Dependent Thdependent

variable variable m n FPE m ) FPE fm ,n )
DLGE DLGDP 1 1 734*%0° 7 86*10°
DLGDP DLGE 1 2 1.78%10° 139*10°
DLGENT DLGDP 3 2 215*%0° 231*%0°
DLGDP DLGENT 1 2 2.09*%0° 17%0°

Notes: EFPE fm *,n* )< FPE (m ) ), Y GrangerC auses X
m denotesm axinum kg on dependentvarabk
n denotes m hinum kg on ndependentvariablk

Tabl 9. Granger< ausality between Govemm entexpendiire GE) and G ross dom estic
product GDP) on ordnary leastsquares estim ation

Dependent Thdependent Degrees of W ald test Sin s'LR test
variable variablk® freedom °

DIGE DLGDP 1 046 062
DLGDP DLGE 2 6.06 746"
DLGENT DLGDP 2 125 233
DLGDP DLGENT 2 596 675

Notes:  hdirates spnifcance atthe 5% kvel
a;dummy varebk B nclided as exphnatory variblk
b;x2 degrees of freedom forboth W ald and LR tests.
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Table 10. Resuls based on log-levels data

Dependentvariable LGE LGDP LGENT LGDP
Thdependentvariable LGDP LGE LGDP LGENT
m’ 1 2 1 1
n 1 3 2 2
FPE ) 897%10° 166%10° 753%10° 155%10°
FPE(Mm n) 828%10° 134%10° 6.10%10° 2.02%10°
W ald test 283 2.3 598 344
Sins’LR test 350 399 6.88 4 53
degrees of fireedom @d.f) 1 3 2 2
Notes: IFFPE *,n*) <FPE fm *),Y G rangerC auses X

m denotesm axinum kg on dependentvarabk

n denotes m hinum g on ndependentvariblk

d.f.;)(2 degrees of freedom forboth W ald and Sin s’IR tests.

ndrates sgniftance atthe 5% kvel
Table 11. Summ ary ofCausality Results
log-differences log-levels
FPE Y’ tests FPE Y’ tests
GE—GDP GE—GDP GE<GDP GE -GDP
N o Causalty)

GENT— GDP GENT— GDP GENT«-GDP GENT«-GDP

Notes:GE, rralgovermm entexpendiure; G ENT, non-ransferrealgovemm entexpendiure; GDP, real

GDP
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