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Abstract This study examines the long-run causal relationship between government revenues and spending of the Swedish economy over the period 1722–2011.
The results based on hidden cointegration technique and a modified version of the
Granger non-causality test, show that there exists a long-run and asymmetric relationship between government spending and government revenues. Our estimation
results can be summarized into three main empirical findings. First, the government
follows a hard budget constraint and soft budget constraint strategies in the case of
negative and positive shocks, respectively. Second, negative shocks to the fiscal
budget are removed fairly quickly compared to positive shocks. Third, bi-directional
causality between revenues and expenditures offers support in favor of the fiscal
synchronization hypothesis. The policy implication is that budget deficit’s reduction
could be achieved through government spending cut, accompanied by contemporaneous tax controls.
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1 Introduction
Government budget has significant effects on many economic decisions, such as
labor supply, savings and investments. The identification of the revenue-expenditure
nexus is important to determine the appropriate strategy for fiscal discipline and
fiscal policy. The aim of this paper is to examine the long-run causal relationship
between government revenues and spending in Sweden during 1722–2011.
The major source of government revenue in Sweden was based on taxation.
During the nineteenth century, Sweden had a state income tax system based on socalled appropriations. The system was rather heterogeneous, depending on the
economic and social order present in the agricultural society.1 In addition to these
income taxes, there were also some basic taxes, such as armament fees and personal
protection fees, which could be characterized as lump-sum taxes. These taxes were
mainly ruled out during the 1890s and a completely new state income tax system,
considered to be the predecessor of today’s ‘modern’ tax system, came into the
picture in 1903.
By implementing the new tax system, it became mandatory for taxpayers to
provide an income tax return which was rather progressive. Major state tax reforms
were then carried out in different periods. Initially, the tax system had a pure fiscal
function, i.e. taxes were imposed to finance public expenditures. During the 1930s,
the function of the tax system also was to reduce cyclical fluctuations and stabilize
the economy by under- or over-financing the budget. At the end of the 1940s, a more
extensive function of redistribution was introduced as an important aspect of the tax
system.
Beside the ordinary state tax system, temporary taxes were collected during and
between the World Wars. The 1920 state tax system was more progressive than the
1903 and 1911 state tax systems. With the 1939 tax reform, the state marginal
income tax rate starts to vary substantially between different income groups. The
1948 tax reform was almost exclusively supported from a redistribution perspective,
which was highly controversial at that time. Although no new major state tax reform
occurred until 1971, the state tax rate increased significantly for wage earners after
the Second World War. The tax reform of 1971 was resulted in the fact that the
deduction of the local tax paid was eliminated and the statutory tax rate decreased.
However, this implied that the marginal income tax rate could be substantially
higher, but also lower for taxpayers with low income. For income- re-distributional
purposes, marginal income tax rates and progressivity was further emphasized in
this reform. With minor tax reforms occurred in 1983–1985, and in particular, a
major tax reform in 1990–1991, the tax rates decreased. Due to the crises and the
depression of the 1990s, the tax rate was rather increased.
The government budget generally reflects the economic policy of a government,
and it is partly through the budget that the government conducts its three main
methods of establishing control: the allocative function, the stabilization function,
and the distributive function. Over time, it was considerable changes in emphasis on
these different economic functions of the budget. In the nineteenth
1

Stenkula et al. (2014) provide useful information about tax system in Sweden.

123

Empirica

century, government finance was primarily concerned with the allocative function.
The goal of government was to raise revenue as efficiently as possible to perform
the limited tasks, especially in case of infrastructure development. As the twentieth
century began, the distribution function received increased significance. Social
welfare benefits became important. In the later interwar period, and more especially
in the 1950s and 1960s, stabilization was central, although equity was also a major
concern in the design of tax systems. In the 1980s and 1990s, once more, allocative
issues came into the picture, and stabilization and distribution became less
significant in government finance.
With this historical background, it is interesting to examine the revenueexpenditure nexus accounting for possible asymmetric fluctuations of revenues over
expenditures and vice versa. Especially, as the literature review section indicates,
empirical evidence is mixed and inconclusive. Thus, the recently developed
multivariate hidden cointegration (Granger and Yoon 2002) is applied as an
alternative methodology to examine the long-run relationship between government
spending and revenues.
The technique allows for asymmetry in the long-run relationship between data
components and allows for distinct cointegrating relationships between subcomponents of time-series even when cointegration between two time-series is not
identified. Another advantage of using this technique is that it allows a
straightforward delimitation of the data in an economically sensible way. The
process is estimated by the Johansen cointegration approach. To the best of my
knowledge, this is the first study on the relationship between government spending
and revenues based on Swedish historical data (1722–2011) using hidden
cointegration and the Toda and Yamamoto (1995) and Yamada and Toda (1998)
procedure which is expected to improve the standard F-statistics in the causality test
procedure.
The paper is organized as follows: Sect. 2 reviews previous studies, Sect. 3
outlines some theoretical considerations, and Sect. 4 explains data and methodology
used in this study. The results are presented and interpreted in Sect. 5. Finally,
conclusions and policy implications are given in Sect. 6.

2 Previous studies
The literature on public spending and revenues can be categorized into four groups.
First, the tax-and-spend hypothesis, proposed by Friedman (1978), suggests that
increases in state taxes will result in increases in expenditures such that budget
deficit reduction becomes unlikely. This hypothesis is confirmed by the existence of
unidirectional causality running from revenues (i.e. taxes) to expenditures. This
implies that imposition of higher taxes in order to reduce the size of the budget
deficit would rather raise it instead.
Buchanan and Wagner (1978) indicate that increasing tax revenues reduces
government expenditures via fiscal illusion; that is, the public perceives the use of
indirect (rather than direct) taxation to finance government spending as being
cheaper, even though they are paying for this spending through inflation, crowding

123

Empirica

out of the private sector and higher interest rates. This hypothesis supports a
negative unidirectional causality running from revenues to expenditures. The fiscal
illusion hypothesis, which is based on the public’s subjective perceptions of the cost
of government spending, seems closer to asymmetric responses of revenue effects in
expenditure relations. Bohn (1991), Mounts and Sowell (1997), Garcia and Henin
(1999), Chang et al. (2002) and Payne et al. (2008) have provided evidence for the
tax-and-spend hypothesis.
Second, the spend-and-tax hypothesis, suggested by Peacock and Wiseman
(1979), claims that spending decisions are made first and then followed by the
adjustment in tax revenues. This hypothesis is consistent with Barro (1979) view
that expenditures are financed by higher future taxes and the budget deficit can only
be reduced through spending cuts. However, the spend-and-tax hypothesis results in
the existence of a positive unidirectional causality running from government
expenditures to revenues. Evidence in favor of the spend-and-tax hypothesis has
been provided by Von Fustenberg et al. (1986), Joulfaian and Mookerjee (1991),
Provopoulos and Zambaras (1991), Koren and Stiassny (1995), Kollias and
Makrydakis (2000), Hondroyiannis and Papapetrou (1996), Vamvoukas (1997),
Ross and Payne (1998), Park (1998), Saunoris and Payne (2010), Afonso and Rault
(2009), and Paleologou (2013).
Third, the fiscal synchronization hypothesis asserts that revenues and expenditures are adjusted simultaneously (Musgrave 1966; Meltzer and Richard 1981).
According to this hypothesis, government’s decision on the optimal levels of
expenditure and taxation is determined concurrently and depends on the voters’
welfare maximizing demand for public services and on voters’ attitude towards the
redistribution function of the government, based on the comparison of their
marginal benefits and cost of public services. This implies bidirectional causality
between government expenditure and government revenue. In this case, governments make decisions about revenues and expenditures simultaneously. The studies
of Miller and Russek (1989), Hasan and Sukar (1995), Li (2001), Kollias and
Paleologou (2006), Paleologou (2013), and Athanasenas et al. (2014) have provided
evidence for the fiscal synchronization hypothesis.
Fourth, the institutional separation or fiscal neutrality hypothesis states that
decisions on revenues are independent from decisions on expenditures due to the
independent functions of the executive and legislative branches of the government
(Wildavsky 1988). Empirical evidence by Baghestani and McNown (1994), and
Kollias and Paleologou (2006) reveal no relation between revenues and expenditures, supporting this hypothesis for a number of countries.
Thus, several studies have investigated the revenue-expenditure nexus and
provided a mixed and contradictory evidence on the relationship between the
variables. The results were dependent on the time period, the methodology used,
and the countries in the sample. However, a few papers have estimated asymmetric
relationship between government expenditures and revenues. Almost all these
studies with some exceptions have used linear relationships in which the adjustment
is assumed to be independent of whether shocks are positive or negative. However,
if expenditures (revenues) respond faster and lager in magnitude to revenue
(expenditures) increases than decreases then this relationship is asymmetric.
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3 Theoretical framework
The literature on budget deficit sustainability is primarily concerned with whether or
not the government’s intertemporal solvency constraint is violated. Hakkio and
Rush (1991), Martin (2000), Cunado et al. (2004), and Paleologou (2013) have
shown that cointegration between government revenues and expenditures is
considered as evidence in support of the intertemporal budget constraint. The
theoretical rationale underlying the use of the cointegration methodology starts with
the government’s one-period budget constraint given in Eq. (1):
SPENt þ ð1 þ it ÞBt1 ¼ REVNt þ Bt ;

ð1Þ

where SPENt is government purchases of goods, services and transfer payments; Bt is government debt; REVNt is government revenues, and it is the real
interest rate. Solving Eq. (1) leads to:
B0 ¼

1
X
t¼1

rt ðREVNt  SPENt Þ þ lim rn Bn ;

ð2Þ

n!1

Q
where rt = s = 1 tPrs and rs = (1 ? is) - 1. The intertemporal budget solvency
requires that the current debt must be financed by surpluses in future periods. This
means that the second term on the right-hand side of Eq. (2) is: lim rn Bn ¼ 0. In
n!1

the absence of this condition, the government is allowed to undertake a Ponzi
scheme in which the maturing debt is financed by issuing a new debt. Sustainability
of the budget deficit is related to the condition that the limit of the government debt
term in Eq. (2) is equal to zero. Then, the stock of government debt is expected to
grow on average no faster than the growth rate of the economy. Since the real
interest rate is assumed to follow a stationary process (Hakkio and Rush 1991) this
transforms Eq. (1) into a long-run relationship between government revenue and
expenditure given as:
REVNt ¼ a þ bSPENt þ et ;

ð3Þ

where SPENt is government expenditures including interest payments on debt;
a and b are the cointegrating parameters, and et shows the residuals reflecting the
budgetary disequilibrium between REVNt and SPENt. Thus, sustainability of a
budget deficit requires that REVNt and SPENt are cointegrated. There are two
versions of sustainability. First, a deficit will exhibit ‘‘strong’’ sustainability
if REVNt and SPENt are cointegrated and b = 1. This means that the government
follows a hard budget constraint strategy. If REVNt and SPENt are cointegrated
and 0 \ b \ 1, then, the deficit exhibits ‘‘weak’’ sustainability. This implies that the
government follows a soft budget constraint strategy. However, the ‘‘weak’’ form
of a sustainable budget deficit is not consistent with the government’s ability to
market its debt in the long run. As the government expenditure increases more than
it receives in revenues, the risk of default rises, i.e., the debt term may not converge
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Table 1 Descriptive statistics of variables at level (1722–2011)
Variable

Mean

Median

Maximum

Minimum

SD

1089.000

1.85e?08

3.250662

12.50564

1.71e?08

3.107859

11.57321

REVN

62,216,785

41,590.50

9.01e?08

SPEN

59,400,432

52,152.00

8.55e?08

823.0000

Skewness

Kurtosis

to zero, leading to the government offering higher interest rates in order to service
its debt.

4 Data and methodology
Data used in this study are government expenditures and revenues in Sweden over
the period 1722–2011. The variables are in Swedish krona and obtained from
Fregert and Svensson (2014). The descriptive statistics is shown in Table 1 and
Fig. 1 indicates time plots of the variables. There is no any common approach as to
the existence, or nature, of the asymmetric relationship between government
spending and revenues. Error correction models (ECM) or vector autoregressive
models (VAR) used in the literature suffer from problems of low power in test
statistics and bias issues stemming from misspecified exogenous thresholds for
determining statistical regimes. Furthermore, ECM or VAR models assume
asymmetry as a short-run relationship between the series, i.e., asymmetry presents
only in the adjustments process to the equilibrium and not in the cointegration
relationship and there exists no long-run asymmetry.
To overcome the problems related to threshold autoregressive ECMs, Granger
and Yoon (2002) approach is adopted here that deals effectively with these issues.2
They investigate the presence of a co-integrating relationship not between the
aggregate series but between their components, which they call ‘hidden cointegration’. That is, they allow for the possibility that, even if no linear cointegration exists, there may be a long-run relation between the positive and
negative non-stationary components of some series.
This technique allows us to investigate not only if spending respond to revenue
changes, but also if this response depends on the sign of the changes. Granger and
Yoon also show that the non-linear adjustment mechanism to long-run equilibrium
can be easily reduced to a linear one without any loss of information. Their hidden
cointegration technique identifies the dynamics between data components.
The data components include both cumulative positive and negative changes of
time series. If the components of two data series (negative or positive) are
cointegrated, then the data has a hidden cointegration. This is an example of
2

Another approach to investigate the possibility of asymmetric adjustment is threshold cointegration
tests (e.g., Balke and Fomby 1997; Enders and Siklos 2001). In the threshold-autoregressive (TAR)
model, asymmetry is a combination of short-run and long-run processes. The hidden cointegration is more
flexible than threshold cointegration or the standard ECMs since it is not limited to two regimes and it is
possible to explore all different combinations of cointegration between data components.
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Fig. 1 Swedish Government spending and revenues (1722–2011)

nonlinear cointegration that ordinary linear cointegration fails to identify. Suppose
Xt and Yt are two random walk time series:
Xt ¼ Xt1 þ et ¼ XO þ

t
X

ei ;

ð4Þ

gi ;

ð5Þ

i¼1

Yt ¼ Yt1 þ gt ¼ YO þ

t
X
i¼1

where t = 1,2,…,T and X0, Y0 are initial values, ei and gi denote mean zero white
noise disturbance terms. A standard cointegration exists if {Xt,Yt} are cointegrated
by one cointegrating vector. When movements of Xt and Yt are asymmetric, it is
possible to detect hidden cointegrations between them. Granger and Yoon (2002)
define positive and negative shocks as follows:

þ

eþ
i ¼ maxðei ; 0Þ; ei ¼ minðei ; 0Þ; gi ¼ maxðgi ; 0Þ; and gi ¼ minðgi ; 0Þ

þ

ei ¼ eþ
i þ ei and gi ¼ gi þ gi :

ð6Þ

Thus,
Xt ¼ Xt1 þ et ¼ XO þ

t
X

eþ
i þ

i

Yt ¼ Yt1 þ gt ¼ YO þ

t
X

e
i ; and

i

t
X
i

gþ
i

þ

t
X

ð7Þ
g
i :

i

Then the notations can be simplified with:
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Xtþ ¼

t
X


eþ
i ; Xt ¼

i

t
X
i

þ
e
i ; Yt ¼

t
X


gþ
i ; and Yt ¼

t
X

i

g
i ;

ð8Þ

i

Thus,
Xt ¼ XO þ Xtþ þ Xt ; and Yt ¼ YO þ Ytþ þ Yt :

ð9Þ

Consequently,


þ
þ


DXtþ ¼ eþ
t ; DXt ¼ et ; DYt ¼ gt ; and DYt ¼ gt :

ð10Þ

The first difference (DXt = Xt - Xt-1) is calculated for both of the time series,
which sort observations to positive and negative movements (DX?
t and DXt ). Then,
it is also calculated the cumulative
of positiveP(negative) changes, at a given
P sum
time, for all variables (X?
DX?
DXt =
t and Xt =
t ) via equations that are
presented above. Similar calculations are implemented for Y. The variables X and
Y are said to have hidden cointegration if their components are cointegrated. The
process is estimated by implementing Johansen’s maximum likelihood approach.
Regarding the Granger non-causality test, Zapata and Rambaldi (1997) have
shown that, in a regression context, for determining whether some parameters of the
model are jointly zero, the traditional F-test is not valid when the variables are
integrated or cointegrated and the test statistics does not have a standard
distribution. This implies that the usual tests for exact linear restrictions on the
parameters (e.g. the Wald test) do not have their usual asymptotic distributions if the
data is integrated or cointegrated.
To deal with this issue and to avoid the pre-testing distortions associated with
prior tests of non-stationarity and cointegration, the procedure proposed by Toda
and Yamamoto (1995) and Yamada and Toda (1998) is used here to ensure that the
usual test statistics for Granger causality have standard asymptotic distributions.
They utilize a modified Wald test (MWald) for restrictions on the parameters of a
VAR (k), where k is the lag length in the system. This test has an asymptotic Chi
square distribution when a VAR (k ? dmax) is estimated (where dmax is the
maximal order of integration suspected to occur in the system).
Following Toda and Yamamoto (1995) and Yamada and Toda (1998), we can set
up the following VAR(k ? d(max)) model:



 X
 

dmax  
k
X
SPENtj
SPENt
SPENti
eSPEN
Bi
Bj
¼ B0 þ
þ
þ
; ð11Þ
REVNtj
REVNt
REVNti
eREVN
i¼1
j¼kþ1
where B0 is a 2 9 1 intercept vector, B1  Bdmax are 2 9 2 matrices of coefficients
and vec(e) is white noise. Testing for Granger non-causality the general null
hypothesis is,
H0 : Rb ¼ r,
2

ð12Þ

where R is a (N 9 (2  k ? 2)) matrix of rank N and r is a (N 9 1) null vector. N is
the number of restrictions of the estimated coefficients and b = vec(B0, …, Bk).
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Testing the hypothesis of Granger non-causality from REVN to SPEN (2) may be
expressed in terms of the coefficients as,
12
12
H0 : b12
1 ¼ b2 ¼    ¼ bk ¼ 0;

ð13aÞ

where b12
i are the coefficients of REVNt-1 and REVNt-k in the second equation of
model (11). Evidence of causality from REVN to real SPEN is established by
rejecting the null hypothesis. In a similar way, non-causality can be tested for the
other direction. Evidence of causality from economic growth to REVN is established
by rejecting the following null hypothesis, expressed in terms of the coefficients,
21
21
H0 : b21
1 ¼ b2 ¼    ¼ bk ¼ 0;

ð13bÞ

where b21
i are the coefficients of SPENt-1 and SPENt-k in the first equation of model
(11). This procedure is carried out both for positive and negative components.
Rambaldi and Doran (1996) have shown that MWald methods for testing
Granger non-causality can be computed by using a seemingly unrelated regression
(SUR). The main advantage of this method is that it does not require information
regarding the cointegration properties of the system, as argued by Zapata and
Rambaldi (1997).
A SUR-type VAR model has a normal, standard limiting Chi square distribution
and the usual lag selection procedure to the system can be used even if there is no
cointegration or if the stability and rank conditions are not fulfilled so long as the
order of integration of the process is not greater than true lag length of the model
(Yamada and Toda 1998). Furthermore, VAR models can be estimated using data in
levels and testing for general restrictions even if the process may present integration
or cointegration of an arbitrary order (Toda and Yamamoto 1995). We also perform
a series of diagnostic tests to check whether the underlying statistical assumptions
are fulfilled.

5 Estimation results
Positive and negative values for government expenditures and revenues, as
described by Eqs. (4)–(10), are generated. First, we need to determine the degree of
integration of each variable. A common practice is the use of the augmented
Dickey–Fuller (ADF) test. We will use the Pantula principle where we start with the
null hypothesis that the variable is I(2), and then reduce the order of differencing
each time the null hypothesis is rejected until the null is not rejected. Schwarz’s
criterion and the Breusch–Godfrey Lagrange multiplier test for residual autocorrelation of order p are used to choose the appropriate lag length. The second step is
to test for hidden cointegration using the Johansen procedure. Tables 2 and 3 report
the results of the ADF test for a second unit root and for one unit root. Comparing
the ADF test statistics with their corresponding critical values, we conclude that the
hypothesis of I(2) is rejected for all the series. Government expenditures and
revenues are integrated of order one, I(1).
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Table 2 The ADF test for a second unit roota
Testing for I (2)

ADFb

LM (10) p valuec

SPEN?

-14.38*** (0)d

0.82

REVN

-11.96*** (0)

0.56

SPEN-

-13.23*** (0)

0.71

-11.15*** (0)

0.40

?

-

REVN
a

The ADF test for unit root in first difference, where the null hypothesis is I(2) and there is a constant

b

Three asterisks indicate that the unit root hypothesis is rejected at the 1% significance level based on the
models selected by the criteria

c
LM(p) is the Breusch–Godfrey Lagrange multiplier test for residual autocorrelation of order p. The test
is used to examine if the residuals in the ADF test are white noise
d

The number in parentheses is the chosen order of lags for the ADF test

The hidden cointegration test results are obtained by implementing the
Johansen maximum likelihood approach. The results, presented in Table 4,
indicate that there is cointegration between both positive and negative components
in the sample.3 All the estimated cointegrating parameters are statistically
significant at the conventional levels. The estimated vectors are normalized around
government spending and these are shown in Table 5. The adjustment parameters
are also estimated and presented in the last column of Table 5. The adjustment
parameters also are statistically significant. However, the cointegration coefficient
is close to unity in the case of negative values. The slope coefficient close to unity
is an indication that the government follows a hard budget constraint strategy.
The slope coefficient less than unity in the case of positive values means that the
government follows a soft budget constraint strategy. Generally, these results
imply that, over the long-run, the fiscal budget is strongly and weakly sustainable
with fiscal taxes collections being able to cover 97 and 81% of the corresponding
expenditure items, respectively. The adjustment parameters indicate that the
government expenditures adjust to the deviation from the long-run equilibrium in
the case of both positive and negative changes but there is quicker equilibrium
reversion following a negative shock to governments budget whereas equilibrium
adjustment is slower following a positive shock to the budget. In other words, the
speed of adjustment when the budget is worsening is faster than when the budget
is improving.
The results of the Granger non-causality tests, presented in Table 6, show that
there is a bidirectional causality between negative and positive components of
government spending and revenues. Moreover, the negative changes of revenues
have a larger impact on the expenditures compared to the positive ones. A series of

3

If cointegration was rejected, suggesting no long-run co-movements between government expenditures
and revenues in the period 1722–2011, it could be possible to analyze short run co-movements among
these variables and test for the Granger non-causality by dividing the sample into subperiods. Since
cointegration is found in the whole sample, subperiod estimations are not performed.
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Table 3 The ADF test for one unit roota
LM (10) p valueb

Testing for I (1)

ADF

SPEN?

-2.25 (1)c

0.61

REVN

-3.12 (1)

0.57

SPEN-

-1.97 (1)

0.44

-2.53 (1)

0.36

?

-

REVN
a

The ADF test for unit root in first difference, where the null hypothesis is I(1) and there are both
constant and time trend variables

b

LM(p) is the Breusch–Godfrey Lagrange multiplier test for residual autocorrelation of order p. The test
is used to examine if the residuals in the ADF test are white noise

c

The number in parentheses is the chosen order of lags for the ADF test

Table 4 Hidden cointegration test results
Positive and negative
components

Null
hypothesis

kmax

p value

Alternative
hypothesis

Trace
value

r=0

rC1

26.551

0.005

r=1

r=2

5.476

0.152

SPEN?/REVN?
Trace test
kmax

test

r=0

r=1

21.674

0.009

r=1

r=2

5.476

0.152

SPEN-/REVNTrace test
kmax

test

r=0

rC1

28.873

0.003

r=1

r=2

5.733

0.168

r=0

r=1

22.065

0.006

r=1

r=2

5.733

0.168

The number of cointegrated vectors is denoted by r, and the optimal lag order was selected by the
minimization of an information criterion

Table 5 Estimated cointegrated vectors using Johansen’s approach
SPEN?

REVN?

-1.000

0.807 (0.282)

SPEN-

-1.000

REVN-

0.973 (0.161)

Constant

Adj. parameter

0.313 (0.558)

-0.056 (0.009)

0.467 (0.237)

-0.069 (0.005)

-1.000 implies that the cointegrating vector is normalized with respect to the variable
Standard errors are presented in the parentheses

diagnostic tests is used to show that the underlying assumptions are fulfilled. Both
models are successful in dealing with the problem of autocorrelation and normality
as indicated by Tables 7, 8.
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Table 6 Test for Granger non-causality applying the Toda and Yamamoto modified Wald testa
H0

MWALD
-

-

SPEN does not Granger cause REVN

15.33**

REVN- does not Granger cause SPEN-

17.09***

SPEN? does not Granger cause REVN?

9.21*

?

?

REVN does not Granger cause SPEN

12.25**

*, ** and *** indicate significance levels at 10, 5, and 1%, respectively
a

The order of k was chosen to be 2 according to the Schwarz criteria. The order of dmax was chosen to
be one since it seems that each variable contains only one unit root at maximum

Table 7 System-wise diagnostic testing of the residuals (for cointegration model)a
L–B (15)

LM (10)

Norm (10)

SPEN?/REVN?
Test value
p value

85.13

6.38

7.76

0.39

0.24

0.19

72.18

5.19

9.17

0.15

0.34

0.22

SPEN-/REVNTest value
P value
a

L–B(k) is the Ljung–Box test for autocorrelation. LM(p) is the Lagrange multiplier test for residual
autocorrelation of order p. Norm is a test of normal distribution of the residual
Table 8 Doornik-Hansen normality test of the residuals and the Ljung–Box test for residual autocorrelation (for the Granger non-causality procedure)
Ep-statistics

p value

L–B (12)

p value

SPEN?/REVN? 14.07

0.31

20.47

0.51

SPEN-/REVN- 11.89

0.24

17.53

0.39

6 Conclusions and policy implications
This paper adopts the hidden cointegration approach (Granger and Yoon 2002) and the
Granger non-causality methodology of the Toda and Yamamoto (1995) and Yamada
and Toda (1998) to examine the response of Swedish government spending to Swedish
government revenues’ changes and vice versa, during the period 1722–2011. The
findings support clearly asymmetric fiscal adjustments, that is, government revenues
(expenditures) react differently to increases and decreases of expenditures (revenues)
in the long run. Furthermore, the negative changes of revenues have a larger impact on
the expenditures compared to the positive ones. The government follows a hard
budget constraint (strong deficit sustainability) and a soft budget constraint (weak
deficit sustainability) strategies in the case of negative and positive values,
respectively. Our estimation results further reveal that negative disturbances to the
fiscal budget are corrected at a quicker rate than positive ones. Overall, our results offer
support for the fiscal synchronization hypothesis.
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The fiscal synchronization hypothesis or bidirectional causality between
government expenditure and revenue argues that governments may change
expenditure and taxes concurrently. This implies that, under the fiscal synchronization hypothesis, citizens decide on the level of spending and taxes. This is done
through comparing the benefits of government to citizen’s marginal cost. Barro’s
(1979) tax smoothing model provided further credence to the fiscal synchronization
hypothesis. His model was based on the Ricardian equivalence view that deficitfinanced government expenditure today results in future tax increases.
The existence of asymmetries in the budgetary adjustment process stems from
different reasons: (1) policy makers respond differently to budget surplus as oppose
to budget deficits since they would presumably be more aggressive in responding to
deficits, (2) a close connection between the budget and business cycles due to the
presence of automatic stabilizers and the observation that business cycles indicate
asymmetric behavior, such asymmetries should translate to the budgetary adjustment process, (3) the belief that tax payers’ response to changes in the effective tax
rate or tax base may also be asymmetric, (4) asymmetric variations in the interest
rates and exchange rates in the international economy can translate into differences
in trade tax revenues and profit tax revenues are sensitive to internal and external
demand shocks, and (5) differences in defense expenditures are sensitive to political
developments particularly during periods of war and peacetime (Ewing et al. 2006).
However, there are a number of policy implications of the findings. First, budget
deficit’s reduction could be achieved through government expenditures cut,
accompanied by contemporaneous tax controls. This outcome suggests that fiscal
policymakers in Sweden should set revenues and expenditures simultaneously. That
is, fiscal policymakers in Sweden should not make spending decisions in isolation
from tax decisions. The joint determination of revenues and expenditures is
appealing as long as it effectively restrains the budget deficit. Second, we further
advise tax authorities to work closely with other fiscal institutions in moving
towards a common goal of fiscal sustainability.
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