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ABSTRACT The present paper aims to assess the validity of Wagner’s law for the
Brazilian economy during the period 1948-1993, by making use of cointegration
techniques. The paper’s main contribution relates to the consideration of different
categories of government expenditure, namely consumption, investment, and
transfer payments. The results indicate that there is no support for Wagner’s law
regarding any of those categories, nor can it be supported when public expendi-
tures are considered as a whole.
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A LEI DE WAGNER NO BRASIL: UMA ANALISE DESAGREGADA

RESUMO O presente artigo pretende avaliar a validade da lei de Wagner para a
economia brasilejra no periodo de 1948 a 1993, por meio de técnicas de cointegra-
cdo. A principal contribui¢do do artigo relaciona-se com a consideragao de diferen-
tes categorias de gastos governamentais, a saber, consumo, investimento e paga-
mentos de transferéncia. Os resultados indicam que ndo existem evidéncias
favordveis a lei de Wagner em nenhuma dessas categorias, nem tampouco quando
se consideram os gastos governamentais como um todo.

Palavras-chave: lei de Wagner, cointegragao
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1. INTRODUCTION

The role of the public sector in facilitating economic development is still a
controversial issue, especially with respect to particular activities in which it
is believed that public ownership would induce inefficient resource alloca-
tion.' In any case, the importance of infrastructural government expendi-
ture and an increasing need of public good provision as urbanization accel-
erates have long been recognized within the so-called ‘Wagner’s law’ [see
Bird (1970) and Gemmel (1993) for surveys]. A general statement of the
‘law’ embodies the notion that as industrialization proceeds, the relative
importance of government expenditures would grow. At this level of gener-
ality the ‘law’ allows multiple versions [see Mann (1980)]. One such inter-
pretation postulates that as real per capita income rises, the relative size of
the government would grow. It is worth mentioning that revenue con-
straints to government expansion, as emphasized by Peacock and Wiseman
(1961), had been acknowledged by Wagner himself while formulating his
Taw’.

The present paper intends to provide a test of Wagner’s law for the Bra-
zilian economy, making use of different levels of aggregation for govern-
ment expenditures within a time series framework, and it is organized as
follows. Section 2 surveys the routes for testing Wagner’s law. The third sec-
tion briefly discusses the relevant time series concepts to be used in the pa-
per. Section 4 outlines the data to be used and presents empirical results.

Finally, the fifth section summarizes the paper and offers some conclusions.

2. TESTING WAGNER'S LAW

An influential version of Wagner’s law [e.g. Musgrave (1969), Mann
(1980), Nagarajan and Spears (1990), and Murthy (1993)] can be summa-
rized in terms of the following equation:

In (G/GDP) = B, + B,In (GDP/POP) + € (1)

where G = government expenditure, GDP = real gross domestic product,
POP = population, € = random disturbance term. Wagner’s law would be

vindicated if B, > 1. Essentially, the literature is limited to bivariate regres-
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sions, although some studies point out that additional explanatory variables
should be considered.”

In broad terms, one could highlight three stages in the evolution of re-
search on that topic:

(a) early cross-section studies covering different countries;

(b) a movement towards time series studies, and concern over the selec-
tion of stable sample periods;

(¢) explicit consideration of problems arising from the time series nature
of the data, as related with the presence of stochastic trends.

The early emphasis on cross-section data was clearly unsatisfactory, as
the law refers to an increasing importance of the government as industrial-
ization develops and therefore relates rather to a particular economy than
to a set of different economies at distinct stages of development. Bird (1970,
p. 76) makes this point clear: “there is nothing in any conceivable formula-
tion of Wagner’s ‘law” which tells us country A must have a higher govern-
ment expenditure than country B simply because the level of average per
capitaincome is higher in A than in Bat a particular point in time. The ‘law’
simply asserts that the ratio will rise in A (and B) as per capita income rises,
and a rising ratio over time is quite different from a higher ratio at a point in
time” (emphasis in the original).

The next natural step was the consideration of economies over time,
which has been done either through time series studies for particular coun-
tries or in terms of panels of countries. In the case of economies frequently
involved in wars, distortions would tend to originate in the path of govern-
ment expenditure, a problem which has been addressed either by restricting
the sample to peace periods or by introducing dummy variables.’

Finally, the literature began to stress the need to test for stochastic trends
in the data; in fact, Granger and Newbold (1974) pointed out the possibility
of spurious regressions when there are trends in the data, and as Engle and
Granger (1987) would clarify, the existence of a long-run equilibrium be-
tween variables with stochastic trends requires that they ‘cointegrate’ in a
sense to be explained in the next section.

The testing of Wagner’s law in terms of obtaining a significant positive
coefficient f; in expression (1) requires a previous test on whether In (G/
GDP) and In (GDP/ POP) cointegrate, otherwise there is no long-run equilib-
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rium between the variables. Murthy (1993) and Henrekson 1993) took the
first step in that direction by testing for cointegration in the context of
Wagner’s law considering the economies of Mexico and Sweden, respec-
tively, and obtained mixed results: whereas the former confirmed it, the lat-
ter rejected it.

One problem with the aforementioned studies is their reliance on the
Engle-Granger cointegration test procedure, whose low statistical power is
well known by now [see, e.g., Banerjee ef al. (1993)]. A more powerful pro-
cedure is the maximum-likelihood approach advanced by Johansen (1988).
Ashworth (1994), Hayo (1994), and Murthy (1994) considered that tech-
nique in tests of Wagner’s law using Mexican data, while Hondroyiannis
and Papapetrou (1995) studied the Greek case; the overall evidence seems
not to support Wagner’s law.

The aim of the present paper is to contribute to this debate by further
considering the relevance of different classes of government expenditures,
since it seems reasonable to postulate that the arguments in Wagner’s law
may be relevant for some categories of government expenditure but not for
all of them [see, e.g., Musgrave (1969) and Courakis et al. (1993)]. On the
other hand, the empirical literature has traditionally focused either on total
government expenditure or on government consumption.? In this article
we consider Brazilian economy through three classes of government expen-
diture, namely consumption, investment, and transfer payments; at this
level of aggregation, the conclusions from previous studies are at most ten-
tative, as they have neglected possible spurious regression issues empha-
sized by the cointegration literature.

The rationale for considering different categories of public expenditure
can be found in Musgrave (1969). In his model of ‘efficient’ consumer be-
havior, agents make choices between outlays on public goods Gy, (...), G,,
and private goods Py, (..), Py such as to maximize utility from both types of
goods, U (Gy, (...), G P1s (...), P,,). In this framework, only when the condi-
tions of Hicks’ aggregation hold for Gj, (...), G, are public expenditures as a
whole related to the level of per capita income.

Once one agrees that disagreggation is a relevant topic, a question arises
as to whether a functional characterization of government expenditures
(education, health, defense, etc.) as contrasted to economic categories
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(public consumption, public investment and transfers) provides the most
appropriate framework for analysis. Wagner developed his arguments in
terms of functional expenditures. In this article, we follow Musgrave (1969)
and Courakis et al. (1993) and concentrate instead on the division of public

expenditures by economic categories.

3. COINTEGRATION TECHNIQUES

As mentioned before, the long-run equilibrium between economic vari-
ables can be identified with the notion of cointegration. Engle and Granger
(1987) showed that a necessary condition for a pair of variables to be
cointegrated is that they are integrated of the same order. A series y, is said
to be integrated of order k [say I(k)] if it has a stationary, invertible ARMA
representation after differencing k times.”

The existence of a long-run equilibrium between two variables (so that
they are cointegrated) requires that, even though each variable is integrated
(of the same order), a linear combination of them is integrated of some
lower order. More formally: suppose that two series x,and y, are both I(k);
if there is a constant A, such that (x;— Ay,) is I(k—b) for b> 0, we say that x,
and y, are cointegrated of order k, bor (x,, y,) ~ CI(k, b).

To check whether each series has the same order of integration we em-
ploy the Dickey and Pantula (1987) test. If the presence of multiple unit
roots is at issue, the traditional sequential use of the Dickey and Fuller (DF)
test would be problematic, as it assumes the absence of unit roots under the
alternative hypothesis. In that sense, Dickey and Pantula propose to reverse
the test sequence by starting with a maintained hypothesis that assumes the
largest number of unit roots at first (in our case, two unit roots). The test
may be described as follows. First, consider the model in second differences:

Ay,=Bo+ Bit + By 1 + B3y Ttk (2)

In the event of testing for the presence of two unit roots against a single
unit root, the null hypothesis would be such that 8, = 8; = 0. However, no-
tice that both under the null and alternative hypothesis one has 5 = 0; thus
one can simply run the regression without y,_, as a regressor and test the
significance of B, with the DF critical values.
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Second, in the case of rejection of the null hypothesis, one would con-
sider the full equation and test for the significance of B; in order to test for
the presence of a single unit root. In this paper we adopt this reversed se-
quential testing approach and use the relevant critical values of the DF sta-
tistic for small samples provided by MacKinnon (1991 ).

An underlying assumption is that the error term 1, presents no serial
correlation. If this is not the case, one has to proceed in terms of augment-
ing the regression by including lagged terms of the dependent variable up to
a maximum lag determined by the diagnosed absence of residual serial cor-
relation; therefore, this procedure is analogous to the traditional Aug-
mented Dickey-Fuller (ADF) case.

As for the cointegration test, we will make use of Johansen’s procedure
as outlined below. Suppose the following VAR representation for a vector X
composed by I (1) variables:

X, =Xy + (L) F XK+ & (3)
The corresponding long-run response matrix is given by:
M=1-1, - (.) =11 (4)

The test accounts for checking the rank of the matrix Il. Three possibili-
ties can arise:

(a) Rank (11) = 0. In this case there is no cointegration and equation (3)
can be rewritten as a traditional VAR in first-differences;

(b) Matrix 1I has full rank. This case would contradict our assumption
that the variables are I (1) and would be an indication of over-differencing,
hence a model in levels would be more appropriate.

(c) Matrix If has reduced rank. Here there is cointegration and its rank is
equal to the number of cointegrating relationships. Under this assumption,
matrix Il can be written as the product of two matrices, Il = a ', where o is
the ‘loading’ matrix and S is the matrix whose components are the
cointegrating vectors.

If a long-run relationship between a particular class of government ex-
penditures and real per capira income Is detected, one has to identify
whether the channel of influence is running from the latter to the former
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(as suggested by Wagner’s law) or the other way around (as emphasized by
some Keynesian aggregate models).”

The literature has addressed this problem within a Granger causality
framework, relying on results obtained by Granger (1988), who showed
that if two variables are I(1) and cointegrated, then there exists Granger
causality in at least one direction. Ram (1986) studied the question of cau-
sality for a group of 63 countries, obtaining mixed results. Ram did not
tackle the issue of non-stationarity of the involved variables, however,
therefore his results may be subject to spurious regression bias. Lin (1995)
dealt with the non-stationarity issue and found evidence that the causality
runs from real GDP per capita to government share for Mexico during the
period 1950-1990 (confirming Wagner's law predictions), although no evi-
dence was found when the sample period was shortened to 1950-1980.

4. EMPIRICAL RESULTS

4.1 Data Description

The variables used in the study are In(GC/GDP) = LGC, In(GI/GDP) = LG,
In(GT/GDP) = LGT and In(GDP/POP) = LGDP, which denote, respectively:
the share of government consumption expenditure on gross domestic
product, the share of government investment on gross domestic product,
the share of government transfer payments on gross domestic product, and
the real gross domestic product per capita.”

Figure 1 shows the relevant series for our study: public investment (GI/
GDP), public consumption expenditures (GC/GDP) and transfers (GT/GDP)
as a share of real GDP, and real GDP per capita (GDP/POP).

4.2 Results

The results concerning the order of integration of each variable are pre-
sented in table 1 below, where we report the Dickey-Pantula (DP) statistics
and the Lagrange Multiplier test for serial correlation advanced by Godfrey
(1978).

Perusal of table 1 leads to the conclusion that all variables involved are
I(1), and the test procedures did not require the augmented equations, as
no evidence of serial correlation (up to order 2) was indicated by the LM sta-
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Figure 1
Government Expenditure Shares and Real GDP Per capita in Brazil (1948-1993)
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tistics for the simple model. In principle one can be concerned with the is-
sue of unit root testing when a structural break appears to be important. In
fact, one would observe a stronger tendency towards acceptance of the null
hypothesis of unit root. In this sense, Perron (1989) has devised a modified
DF test in which one accounts for a single structural break in the series. An
influential version of that test extends the usual DF formulation by includ-
ing as an additional regressor an intercept dummy which assumes value 1
after the break, and 0 otherwise. We considered this version of Perron’s unit
root test for the series LGC and LGI, which displayed strong breaks in terms
of the visual inspection of their graphs. The tabulated values of the statistics
depend on the proportion of break time relative to sample size (hence-
forth A). In the present case, we considered a break in 1986 which corre-
sponded to A = 0.84. We therefore report the critical values for the closest
tabulated values of A. The existence of unit root is corrroborated by
Perron’s test, as indicated in table 2.
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Having obtained the same order of integration for the series, we can pro-
ceed by testing for cointegration. Since Johansen’s test requires a well-speci-
fied system our starting point was an unrestricted second-order VAR 1n
(LGC, LGI, LGT, LGDP), which was further simplified following the ap-
proach suggested by Hall (1991).8 Apart from the lag length choice, another
issue concerns the exact specification of the deterministic terms in the VAR.
In this case, the strategy was to start from an unrestricted constant and a re-
stricted trend and test for their signiﬁcance.9 Moreover, one could contend
that the validity of Wagner's law would require the estimation of bivariate
VARs of the form (LY, LGDP), where Y= GC, GI, GT, as well as linear combi-
nations of them. However, in the presence of links among the endogenous
variables, e.g. through government budget constraints, the estimation of bi-
variate VARs would imply the occurrence of a SUR problem. We therefore
chose to pursue the analysis for the four-variable VAR and, if the hypothesis
of cointegration could be rejected, test for the validity of Wagner’s law
through appropriate restrictions in the components of the cointegrating
vector. The results displayed below refer to the first-order VAR involving a
restricted trend.

Table 1
The Dickey-Pantula g»eicifiintegration

Variab]: First step Secoﬁti_;iep

e or 204 T o8 T
LM 0.621 0.410

LGl or -6 762 ‘ 2241 T
LM 0.261 0513

w6r  oF 6573 2453 -
Y 0.529 0.055

eor  or T Zazsz o081 B
LM 0636 1.053

Critical values for the DF statistics are obtained from MacKinror (1991, These values are -4.178 at 1% and -3.514 at 5%

The LM statistics are distributed as £{2,39) and F (2,38} :n the first and second steps, respectively

Table 2
Perron’s Unit Root Test
Variable T T Teststatistc  Critical values
o A=08 A=09
Ge -2.76 ' 1% 433 o427
25% 399 -3.97
o 5%: -3.75 -3.69

LG/ ; PR _241 B, I S
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Table 3 presents some diagnostic statistics for the VAR. In this table we
display the following: single equation residual standard deviation (o); single
equation statistical tests for serial correlation (AR), autoregressive heteros-
cedasticity (ARCH), heteroscedasticity (H), and normality (N); test statistics
for: vector serial correlation (vec AR), vector heteroscedasticity (vec H), vec-
tor functional form (vec FF), and vector normality (vec N) [for details on
these statistics, see Doornik and Hendry ( 1995)].

The results show that all the diagnoses are satisfactory for the usual sig-
nificance levels. We can further pursue our analysis by undertaking
johansen’s cointegration tests, which are summarized on table 4.

The evidence displayed in table 4 shows that there is no indication of
cointegration for any of the categories of public expenditure, nor is there
any when they are considered as a whole. Therefore, there is no support for
Wagner’s law concerning Brazilian economy. This result is in line with the
ones obtained by Ashworth (1994) and Hayo (1994) for the Mexican

Table 3
VAR Diagnostic Statistics
Statistics
T T e @ e LGop
@ T Tasw ae%  78%  32%
a7 Toes  oa0 o7 023
[0.53] {0.90] [0.84] 10.79]
ARCH . Tooa oss 052 082
10.85] [0.45] [0.47] [0.37]
H o o O.ZZWM_” 07&37 o VO 67 .MTZT“
[0.99] [0.75] 10.74] [0.32}
N,(z,),_,,,, o 7731 T 200 7777'2.‘621 o 030
[0.23] [0.35] [0.27] [0.86}
vecAR S oes o
{0.58]
VecH o T ) 097 o T
[0.57]
Vec FF ' T os o
(0.94]
VecmTA o T 778 )
[0.46]

tics have an F distribution with the degrees of freedom given as follows: AR (2,37), ARCH (1, 37}, H (10, 28), Vec AR (32, 104)
Vec H (100, 147), Vec FF (200, 103)

The entries in square brackets indicate the tail probability associated with the value of the statistic
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Table 4
Johansen’s Tests for Cointegration
Sample: 19481993 _

Eigenvalue T 0477 0343 0149 0063

Null hypothesis r=0 ' r<d r<? r<3

M(;i T 98 7 1890 N ' 724 T 291
Amaxad 25.56 17.22 6.60 265

Criticat value 315 255 19.0 122
e T sgte 2905 1014 ' Co291
Avcacead 53.02 26 46 924 265

Critical value 63.0 4257 253 12.2

Amax: statistic for the likelihood ratio test based on maximal eigenvalue of the stochastic matrix
Aevns, SAME 85 Amgy, DU with a degrees-of-freedom adjustment as suggested by Reimers (1992;

Jurace. Statistic for the likelihood ratio test based on trace of the stochastic matrix

Atracess.  SBME @S Agace, DUL with a degrees-of-freedom adjustment.

Critical values for 5% significance ieve! are

obtained from Ostre—'_vf!d-ierﬂiji?‘i)fﬁﬂ

economy and by Hondroyiannis and Papapetrou (1995) for Greece. Our
results are also close to those obtained by Courakis et al. (1993), who inves-
tigated the validity of Wagner’s law for the same categories of public expen-
diture as our own in the Portuguese and Greek economies. They found sup-
port for Wagner’s law only with regard to transfer expenditure in Greece
and (at a lower significance level) consumption expenditures in Portugal.

Lin (1995) analyses the issue of sample stability, showing that evidence
for Wagner’s Law can be found for Mexico in the period 1950-1990, al-
though no evidence is found for the shorter period 1950-1980. As shown by
Gregory and Hansen (1996) and discussed by Maddala and Kim (1998),
cointegration tests can erroneously reject the hypothesis of cointegration.
A thorough investigation of Wagner’s law under structural breaks is beyond
the scope of the current paper and is left as a topic for future research. In
what follows we study instead the robustness of our results with a shorten-
ing of the sample period considered.

Figure 2 shows the recursive estimate of Johansen’s maximal eigenvalue
for the system estimated above, and its inspection suggests a higher value
for the maximal eigenvalue when the sample period is shortened to the early
1980’s.

We therefore investigated the possible existence of cointegration in our
VAR when the sample was shortened to the early 1980’s. Table 5 reports the
results for the cointegration tests for the period 1948-1983.
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Figure 2
Johansen’s Maximal Eigenvalue: Recursive Estimation
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There was then some evidence of one cointegrating vector for the VAR.
We thus tested for the existence of a stationary Wagner’s law kind of rela-
tion when appropriate restrictions were imposed on vector ." [n other
words, we tested for the stationarity of vectors of the general form [B,LY, +
B,LGDP, + BsTrend,] where LY, represents the log of the government expen-
diture component Y,. In addition, validity of Wagner’s law requires that 3
and B, have opposite signs and that causality runs from LGDP to LY.

Table 6 shows the results for two cases: when the coefficient 5 is unre-
stricted and when it is restricted to zero. For all possible combinations of
government expenditure components but one, there is no support for
cointegration with GDP per capita (trend-adjusted or not). The only excep-
tion is a borderline p-value case for the aggregate government expenditure.
Even in this case, support for Wagner’s law can still be rejected since the es-
timated vector implies a negative relation between LY, and LGDP,. There-
fore, there is no evidence that the stationary vector comprises a Wagner’s
law type of relation for the shortened period 1948-1983. One could finally
consider a final robustness check. In fact, an anonymeus referee suggested
the introduction of the variable openness (OPEN) as measured by the share
of exports plus imports in GDP, following the motivation from Rodrik
(1998). This author showed that openness is positively related to the share
of government spending in a cross section of countries and that this relation
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Table 5
Johansen's Tests for Cointegration
Sample: 1%—19537

Eigenvalue — Tos27 0400 0.199 0122
Null hypothesis A N A rs3
PO T 3451 17.91 775 457

MAxX

FI— 3056 15.86 6.87 405

MMAXa

Criticai value o 3} 5 ] B 25 5 L WE'Q S 22
P 64 73% 30.23 1232 457

Areacoas 57.34 26.77 1091 405

63.0 42.4 253 122

Critical value

/:x Sta(isthor t'Fe-l—ilZeilihgc?d ratio test based on maxima! eigenvalue of the stochastic matrix
Ao, SAME @5 Amae, but with a degrees-of-freedom adjustment as suggested by Reimers {1992)

Juace. Statistic for the likelihood ratio test based on trace of the stochastic matrix.

Atracead: S@ME 35 Arrace. but with a degrees-of-freedom adjustment
Critical values for 5% significance ievel are obtaned from Osterwala-Lenum (1992)

(*) Indicates significance at 5%

Table 6
Testing Wagner's Law as a Stationary Hypothesis
Sample: 1948-1983

2 T Bs=0 Bs+0

x2(v) p-value x2(v) p-value
o sy oot 14.26(3) 0.003
e T T s 0000 T 20343) 0000
o T T T T a0 oo 232830 0000
Gvec T Taesy o000 14902) 0001
Geer T T ey o012 10292 0006 -
Ceear T T g7y o006 23042¢ 0000 i
Gl+GCecr T am@ o008 10962 0004 -

The table reports the likelihood ratio test statistics 2nd the (orrespoﬁqu p-values with tihé‘ggéjéovs"df"fr-eédor}v’ gi\'/einimr brackets

a Indicates that the estimated vector has the expected signs for the variables

Table 7
Johansen'’s Tests for a Cointegration-Extended Model
Sample: 1948-1993
Null Hypothesis: =10

Ao 3071 Jrace 74.48

Ainaxad 27.29 Aracens 66.21

Critical value 375 Critical value 87.3

mz " Statistic fomévlrikélihg&“jﬁrétio' test based on maximal eigenvalue of the stochastic matrix

Amaxad Same as Amae, bUt with a degrees-of-freedom adjusiment as suggested by Reimers (1992)
Arace: Statistic for the likelihood ratio test based on trace of the stochastic matrix.
Avacesd:  SAME @S Ayace, DUL With a degrees-of-freedom adjustment.

Critical values for 5% significance level are obtained from Osterwald-Lenum (1992)
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is robust to the introduction of different controls. Following this sugges-
tion, we introduced (the log of) openness as an additional variable in the
VAR. The existence of Wagner’s law for Brazil was still rejected for the ex-
tended VAR. In particular, Johansen’s cointegration test readily led to the
non-rejection of the first null hypothesis of r = 0 as implied by table 7.

5. CONCLUSIONS

The present paper intended to provide a more careful testing of Wagner’s
law for the Brazilian economy along the period 1948-1993. The paper fol-
lows the recent trend in literature that considers non-stationarities and
cointegration issues; from this point of view, the present paper contributes
to the debate by assessing the importance of considering different categories
of government expenditure to infer the validity of Wagner’s law. Although
this last point is not new, it had not been addressed before in the context of
cointegration techniques.

Our empirical results do not show evidence of the applicability of
Wagner’s law to any of the categories of public expenditure considered. As
emphasized by Bird (1970), however, it may be the case that the relevant dis-
aggregation to detect the importance of Wagner’s law is not the one pursued
in this paper (economic categories) but rather a division of government ex-
penditures in terms of functional categories (e.g. education, health, infra-
structure, etc.). We intend to investigate this possibility in future research.

APPENDIX
List of variables:

GC: government consumption expenditures deflated by the government
consumption implicit deflator (1948-1969) and by the total consumption
(private plus public) implicit deflator (1970-1993). The use of different
price deflators is due to data availability.

GI: gross fixed capital formation deflated by the total corresponding im-
plicit deflator (which comprises government, firms and families).

GT: government transfer payments deflated by the same deflators used
for GC. In the Brazilian case, interest payment on public debt has become an
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increasingly important component of government transfers since the late
1970’s. From the point of view of Wagner’s law it is not sensible to include
such payments when examining the transfers’ behavior. For the period
1970-1993 the reported data already excludes these payments. For the pre-
vious period (1948-1969), however, interest payments were included in the
reported figures. In the latter case, we adjusted the series by considering rea-
sonable lower and upper bounds for the share of interest payments on total
transfers. The assumed lower bound was simply zero; in other words, those
payments were supposed to be negligible over that period. The upper
bound, on the other hand, involved the consideration of the average share
for the period 1970-1975, which was used to scale down the series for the
period 1948-1969. The results obtained were not sensitive to the method
chosen to adjust the series; therefore, in the text we simply report the results
yielded by the second procedure.

GDP: gross domestic product deflated by the GDP implicit deflator.
POP: total population.

X: exports.

M: imports.

OPEN: (X + M) divided by the GDP.

The source for all variables is FIBGE, Anudrio Estatistico do Brasil (several
years).

NOTES

1. Despite the justifiable interest on the debate concerning privatization, such discussion is
outside the scope of the present paper. The reader is referred to Vickers and Yarrow
(1988) for a discussion on this subject.

2. See, for example, Musgrave (1969) and Courakis et al. (1993). Despite the relevance of
this point, reliable data availability and small sample size restrictions prevent us from

pursuing this route. Interpolation of existing data, as done by Murthy (1994), is clearly
problematic.

3. For the first two categories of studies, the reader is referred to the survey provided by
Gemmel {1993). The impact of wars and other social and political upheavals was first
considered by Peacock and Wiseman (1961), giving origin to an extensive literature on
the existence of displacement or ratchet effects on government expenditures as a conse-

quence of such disturbances. See Diamond {1977) for a general treatment of the dis-
placement effect.
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4. For instance, the recent time series studies have used the Penn World Table, which con-
siders only the consumption component of government expenditures.

5. For asurvey of the concepts of integrated and cointegrated series see Campbell and Per-
ron (1991).

6. More recently, some studies have emphasized the impact of government infrastructure
expenditures on private sector productivity je.g. Aschauer (1989), Conrad and Seitz
{1994)]. This current of literature suggests that public investment influences productiv-
ity and real GDP per capita whereas Wagner's law arguments imply that the influence
runs from real DP per capita to public investment. While the former takes a supply side
point of view, Wagner’s law relies on a demand side perspective.

7. All variables are expressed in logarithms. For further details on sources and construc-
tion of variables see the appendix.

8. Simplification to a first-order VAR is not rejected: F(16, 95) = 1.0326 {0.4306], where
the term in square brackets gives the tail probability associated with the value of the
F statistic.

9. The restricted component is constrained to be present only in the cointegrating vector.
The trend is assumed to be restricted because otherwise one would have a model where
there would be a quadratic trend affecting the variables in levels, which does not seem to
be appealing.

10. See Johansen and Juselius (1992) for the derivation of tests involving restrictions on the
cointegrating vector f3.
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