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FISCAL POLICY AND INTEREST RATES
IN A SMALL OPEN ECONOMY

JESPER LINDÉ*

Research Department, Sveriges Riksbank, SE-103 37 Stockholm, Sweden

This paper contains an empirical investigation of the effects of fiscal policy on
interest rates based on a conventional stochastic macro model designed for a small
open economy. The empirical investigation utilizes data for Sweden, a country
which has experienced very large fluctuations in the government budget deficits
and in the short- and long-term nominal interest rates, thus providing a better
empirical test than previous studies. According to the empirical results, larger
budget deficits induce higher interest rates, as implied by conventional macroeco-
nomic theory. (JEL: E12, E62, F41)

1. Introduction

In this paper I address the question of wheth-
er larger budget deficits produce higher inter-
est rates. Theoretically it is well known that the
effects of changes in fiscal policy on the term
structure of interest rates are ambiguous. The
Ricardian equivalence theorem states that, for
a given path of government consumption ex-
penditures, individuals view budget deficits as
postponed tax-liabilities. Therefore budget def-
icits do not alter wealth, desired consumption
paths or interest rates. According to the more

conventional view in macroeconomics, on the
other hand, individuals do not fully internalize
the future tax-liabilities, which implies that
changes in government debt add to private
wealth, influencing desired consumption paths
and thus interest rates.1 However, the empirical
studies undertaken to date, mostly utilizing data
for the United States, have not been able to sup-
ply either view with convincing evidence. Since
the resolution of this issue is important for the
design of macroeconomic policy, there is a need
for more research in the field.

In this paper I utilize data for Sweden to pro-
vide a good empirical answer to the question
posed above. The reason why Sweden is an in-
teresting case is that the country has experi-
enced very large fluctuations in the government
budget deficits and short- and long term nomi-
nal interest rates since the beginning of the
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comments; Annika Alexius, Peter Eriksson and Lars Strand
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comments by participants in seminars at the Stockholm
School of Economics, the European Economic Association
Meeting 1997 in Toulouse and Sveriges Riksbank. Finan-
cial support from the Tore Browaldh Foundation for Sci-
entific Research and Teaching and the Jan Wallander and
Tom Hedelius Foundation is gratefully acknowledged.

1 When the term “conventional” is used, reference is
made to Keynesian or other non-Ricardian models with ra-
tional expectations.
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1980s. Consequently, this paper provides a
high-powered empirical test compared to pre-
vious studies in the field.

Previous results in the literature have been
obtained within three types of approach. The
first is termed “conventional”, since it encom-
passes stochastic macro models, Keynesian or
non-Ricardian, where agents are assumed to
form their expectations rationally. Evans
(1987a) develops a stochastic rational expecta-
tions model to study the proposition that larger
budget deficits are associated with higher inter-
est rates in a closed economy setting, and us-
ing data for a long sample period from the Unit-
ed States he provides evidence inconsistent with
this proposition.2 The same conclusion is
reached using a data set containing six countries
(Evans, 1987b).3 Finally, Evans (1988) investi-
gates whether forward rates in the United States
during the second world war were an increas-
ing function of government debt and find no
evidence for such a positive relationship; rath-
er, there is a negative relationship. Allen (1990)
estimates a reduced form AS-AD model using
quarterly data on various measures of the fed-
eral debt in the United States between 1961 and
1985, and finds that there is a positive and sta-
tistically significant linkage between govern-
ment debt and a tax-adjusted short-term real in-
terest rate. Allen (1992) models first differences
in order to control for autocorrelation and in-
tercept instability, and provides more empirical
evidence of a positive and statistically signifi-
cant relationship. There seems to be two poten-
tial explanations for the different results ob-
tained by Allen and Evans. Allen chooses not
to model a reduced form for the inflation ex-
pectations. Instead he uses proxies in the esti-
mated equation. Moreover, Allen primarily con-
siders alternative measures of debt, while Evans
focuses on different measures of deficits.

The second type of model attempts to test the
Ricardian equivalence theorem more directly.

The papers by Plosser (1982, 1987) are perhaps
the most well known examples in a closed
economy setting. In neither of his papers does
Plosser find any statistically significant relation
between deficits and interest rates in the Unit-
ed States. He interprets these findings as indi-
rect evidence for the Ricardian view. Boothe
and Reid (1989) extend the work of Plosser to
the Canadian case, which they consider to be a
small open economy. The empirical results of
Boothe and Reid are also consistent with the
previous studies undertaken by Evans and
Plosser. In a political economy setting, Minford
(1988) provides theoretical arguments against
the Ricardian view. Minford then provides em-
pirical evidence consistent with the predictions
from the model, using annual data for the Unit-
ed Kingdom between 1920–1982.4

The third type of model considered in the lit-
erature is the so called “loanable funds” mod-
el. This type of model, which models interest
rates as equilibrium responses to the demand
and supply in the loan markets is used, for ex-
ample, by Cebula et al. (1988), de Haan and
Zelhorst (1990), Cebula et al. (1990), Cebula
and Rhodd (1993), Correia-Nunes and Stemit-
siotis (1995) and Miller and Russek (1996).5

The estimated equations in this literature are
very similar; some nominal long-term interest
rate is linearly related to a set of explanatory
variables, including some measures of the ex-
pected inflation rate and government deficits
and debts. Another characteristic of these stud-
ies is that they use annual data. The empirical
evidence provided in this setting points in one
direction: the level of nominal interest rates is
positively related to government budget defi-
cits.

The different findings in the literature raises
the issue as to why the different results have

2 Evans (1985) investigates the empirical relationship
between nominal and real interest rates and current and
past government budget deficits in the United States, and
finds no positive association.

3 The six countries are: Canada, France, West Ger-
many, Japan, United Kingdom and the United States.

4 It is notable that the parameterization in the model is
not as parsimonious as in the other studies. He includes a
measure of inflation expectations, dummies for the second
world war and the Korean war etc. in his regression.

5 Although not explicitly modeled, this literature gener-
ally acknowledge the effects of growing integration of world
capital markets on the relationship between budget deficits
and interest rates. Globalization of world financial markets
in this context means that budget deficits may be financed
by borrowing abroad, implying that the impact of deficits
on national interest rates can be moderated.
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been obtained. The literature cited above sug-
gest two important factors. First of all, the data
frequency seems to be important. In studies
which have exploited lower frequency data, the
evidence is more in favor of the conventional
view and against the Ricardian view. Second,
the treatment of the expected inflation rate
seems to be of considerable importance. In the
studies surveyed, the results tend to be more
supportive of the conventional model when a
proxy has been used to account for the expected
inflation rate, rather than a reduced form. By
including a proxy for expected inflation, one
does not capture the indirect effects of budget
deficits via expected inflation on interest rates.6

In this paper we will account for these two
important factors as follows. First, by using
both monthly and quarterly data in the estima-
tions, we will be able to investigate the poten-
tial sensitivity of the results with respect to the
data frequency. Second, by using the theoreti-
cal model to solve for the expected inflation
rate as a function of macroeconomic variables
(e.g. the budget deficit) and use these macro
variables in the regression rather than a proxy
for the expected inflation rate, we will be able
to pin down the “true” effects of budget defi-
cits on interest rates.

The empirical approach in this investigation
is close to that of Evans (1985, 1987a, 1987b,
1988). First, I make a survey of the results in
the previous literature and try to draw some
important lessons for the investigation in this
paper. Second, I set up a conventional stochas-
tic macro model, in which the term structure of
nominal interest rates is determined in terms of
different policy variables, and use this model to
study the effects of fiscal policy. Since Sweden
is best characterized as a small open economy,
a conventional stochastic macro model for a
small open economy is constructed. The reason
for spending time on this is that there has been
little attention paid to the effects of fiscal poli-

cy on the term structure in a small open econo-
my.7 In addition to providing a framework for
the empirical research in this paper, this ap-
proach may also offer several important insights
about this issue. For example, it is not obvious
that larger budget deficits produce higher inter-
est rates in a small open economy convention-
al model. Finally, I estimate the implied nomi-
nal interest rate regression equations on Swed-
ish data, taking the lessons from the survey and
the conventional model into account.

The empirical results suggest that larger
budget deficits induce higher nominal interest
rates. According to the empirical evidence, an
increase in the budget deficit as a percentage of
GDP by one percent leads to increases in the
domestic short- and long term interest rates of
approximately 0.20 percentage points after a
period of two years.

The structure of the paper is as follows. In
Section 2, the model is developed and solved
for the nominal interest rates. The quarterly and
monthly data set are discussed in Section 3. In
Section 4, some empirical issues are discussed
and the empirical results for Sweden are pre-
sented. Some tentative conclusions are then fi-
nally drawn in Section 5.

2. The yield curve in a conventional
small open economy model

In this section I construct and use a conven-
tional stochastic macro model to illustrate the
effects of fiscal policy on the term structure of
nominal interest rates in a small open economy.
The model is a straightforward small open
economy extension of the model presented by

6 In most conventional macro models, a (temporary) in-
crease in the budget deficit today, will raise the price level
more today than expected future ones, leading to lower ex-
pected inflation rate today. As a result, the effects of budg-
et deficits on interest rates will in general be upward bi-
ased when expected inflation enter as a separate variable
in the regression.

7 In a closed economy setting Turnovsky (1989) devel-
ops and uses a stochastic macro model to study the effects
of changes in macroeconomic policy on the term structure
of real and nominal interest rates. A closely related paper
is McCafferty (1986). Grinols and Turnovsky (1994) use
stochastic calculus to study the interaction between ex-
change rates and interest rates in a small open economy,
but without a term structure of interest rates explicitly in-
corporated. Finally, the seminal paper by Cox, Ingersoll
and Ross (1985) contains the most general stochastic utili-
ty maximizing approach to the term structure of interest
rates, but they do not explicitly consider changes in macro-
economic policy.
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Turnovsky (1989). For ease of exposition, no
dynamics are explicitly considered, but of
course, in an empirical analysis of real world
data, dynamics are important. Therefore, one
can view the parameters in the theoretical mod-
el below as stationary polynomials in the lag
operator.

2.1 The model

The aggregate supply function is given by

(1) yt = β(pt–Et–1pt) +εt
AS,

where yt denotes real output gap in natural logs
in time period t, pt the price of y in natural logs
and Et–1pt the expectation of the price level in t
conditional on all available information in t–1.
In (1), εAS is interpreted as an exogenous white
noise productivity shock.

Aggregate demand in the model is described
by the IS-LM equations. The IS curve is given
by

(2) yt = –λ1rl
t+ λ2gt+ λ3Dt+ λ4(st+p*t– pt)+εt

IS

≡–λ1rl
t+ Xt + λ4(st– pt) +εt

IS

where rl denotes the domestic long-term real
interest rate in natural units, g real government
spending in natural logs, D real government
budget deficit, s the nominal exchange rate in
natural logs, p* the foreign price level in natu-
ral logs and X ≡λ2g+ λ3D + λ4p* is just a con-
venient notation. As in Turnovsky (1989), the
relevant interest rate in (2) is taken to be the do-
mestic long-term real interest rate. The IS curve
implicitly captures the conventional mechanism
that government budget deficits add to private
wealth, influencing desired consumption paths
and thus output and interest rates for a given
exchange rate and a given domestic price lev-
el. Money market equilibrium is described by
the LM curve

(3) mt–pt=αyt– γis
t+ εt

LM,

where m denotes the nominal money supply in
natural logs and is the domestic nominal short-
term interest rate. Thus, as in Turnovsky (1989),
the demand for money is assumed to depend on

the short-term nominal interest rate. In (2) and
(3), εIS and εLM are interpreted as real demand
and money demand shocks, respectively. It is
assumed that the parameters in (1), (2) and (3),
denoted α, β, γ, λ1, λ2, λ3 and λ4, are all posi-
tive, which is standard in conventional macro
models.

The financial part of the model involves the
relationships between the domestic and foreign
short- and long-term real and nominal interest
rates.8

The Fisher equations which relate domestic
nominal and real interest rates are

(4) is
t = rs

t+(Etpt+1–pt)

and

(5) il
t = rl

t + (Etpt+2–pt)

where rs=domestic short-term real interest rate
and il= domestic long-term nominal interest
rate.

The equations which describe the real and
nominal term structures of interest rates are
given by

(6) il
t = (rs

t + Etrs
t+1)

and

(7) il
t = (is

t + Etis
t +1).

The uncovered interest parity, UIP, condition,
which relates the domestic short- and longterm
nominal interest rates to their foreign counter-
parts, denoted is* and il*, and the expected one
and two period changes in the nominal ex-
change rate are

(8) is
t – is

t
*= ∆Etst+1

and

1

2

1

2

1

2

8 In accordance with Turnovsky (1989), it is assumed
that there exist two types of domestic and foreign (zero cou-
pon) assets with one and two periods to maturity. It is then
straightforward to derive equations (6), (7), (8) and (9) up
to a constant risk-premium as simple asset pricing relation-
ships.
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(9) il
t–il

t
*= (Etst+2 – st).

In order to close the model, we need to make
some additional assumptions. First, in conven-
tional  macro models, g and D are normally
considered to be exogenous. We will adopt this
approach throughout the theoretical analysis in
this paper. Second, p*, is* and il* will also be
treated as exogenous to the domestic economy,
which is quite natural in a small open economy
framework. Finally, we need to specify a poli-
cy rule for m. In theoretical analysis, it is stand-
ard to assume that m is independent of the oth-
er exogenous variables. Since the main interest
in this paper is the interaction between fiscal
policy and the term structure, we adopt this as-
sumption in the theoretical part of the paper.
However, in an analysis of real world data, this
strategy may lead to problems, since, for in-
stance, the monetary policy rule is unlikely to
be independent of g and D. Therefore, the first
and third assumptions are relaxed in the empir-
ical analysis in this paper.

2.2 Determination of nominal interest rates

To derive analytical solutions for the endog-
enous variables is and il in terms of current and
expected future values of the exogenous varia-
bles g, D, m, p*, is* and il*, we proceed by first
determining price level expectations, and then
substitute the resulting expressions back into
the system to solve for st. Finally, the solution
for st is used in the UIP conditions to derive the
solutions for the short- and long-term domestic
nominal interest rate differentials is

t – is
t
* and

il
t –il

t
*.9

By this procedure the short- and long-term
interest rate differentials depend both on the
period t and t–1 expected discounted sums of
nominal money supplies, government expendi-
tures and deficits, foreign price level and short-
term nominal interest rates and the period t ex-
pected discounted sum of foreign long-term
nominal interest rates. More formally, let ψi

j
s, D

and ψi
j
l, D measure the impact of period t expect-

ed budget deficits, EtDt+j, j = 0, 1, 2, … periods
ahead on the short- and long-term interest rate
differentials, respectively (analogous notation
for the other variables g, p*, m, is* and il* as
well). Since the ψi

j
s and ψi

j
l coefficients are quite

messy to evaluate analytically for j >1, I have
made simulations conditional on some not ap-
riori unreasonable values for α, β, γ, λ1 and λ4

in order to get a feeling for the size and magni-
tude of the paths for them.10 For simplicity, it
is assumed that λ2 = λ3 = 1, so that ψi

j
s, g = ψi

j
s, D

and ψi
j
l, g = ψi

j
l, D hold for all j. The resulting paths

for j = 0, 1, 2, …, 40 are depicted in Figures 1
and 2 for is

t – is
t
* and il

t–il
t
*, respectively. In Fig-

ures 1 and 2, the dashed lines refer to the ψi
j
s

and ψi
j
l coefficients, while the solid lines refer

to the accumulated effects in period t + j, mea-
sured as Σj

n =0 ψi
n
s and Σj

n = 0 ψil
n.

As seen from Figure 1, all the ψis
j coefficients

range from positive to negative values for j = 0,
…, 40; for j = 0, ψi

0
s, g, ψi

0
s, D

0 and ψi
0
s, p* are posi-

tive while ψi
0
s, m, ψi

0
s, s and ψi

0
s, l* are negative,

which can be demonstrated analytically. The
coefficients for the foreign price level are very
similar to those of government expenditures and
budget deficit since the chosen value of λ4 is
close to 1. Turning to Figure 2, we find that the
same conclusion apply after the second period,
e.g. it can be shown that ψi

0
s, D and ψi

1
l, D are al-

ways positive. It is interesting to note that the
simulated paths for the budget deficit in Figures
1 and 2 compare well qualitatively with the
closed economy results in Turnovsky (1989), in
the sense that the ψis

t+ j
,D and ψil,

t+j
D coefficients are

both positive and negative, but poorly with
Evans (1987a), where all the corresponding
ψ is

j
, D and ψ i

j
l, D coefficients are found to be great-

er than zero. It can be shown that this result is
due to the introduction of a term structure with-
in the model; see Turnovsky (1989) for a deep-
er discussion about the intuition.

From Figures 1 and 2 we also see that the
accumulated effects of an period t permanent

1

2

9 All the derivations of the equations informally present-
ed and analyzed in this section are provided in Appendix
A.

10 The values for α and γ are taken from Goldfeld and
Sichel (1990) and set to 0.6179 and 0.2170 respectively. λ1

and β are taken from Söderlind (1997) and set to 5 and 500
respectively. λ4 is taken from Hansson (1993) and set to
0.9644.
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expected change in g, D, p* and il* go towards
zero when j increases. This result is due to the
small open economy assumption; for example,
after an period t permanent expected change
(unknown in period t – 1) in the budget deficit,
the nominal exchange rate today, st, and the pe-

riod t expected exchange rates in period t + 1
and t + 2, Etst+1 and Etst+2, change by the same
amount. Via the UIP conditions (8) and (9), the
effects on the short- and long-term interest rate
differentials are then zero. This result is impor-
tant since it suggests that the effects of budget

Figure 1. Effects on is
t – is

t
* of exogenous variables j periods ahead.
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deficits on interest rates in a small open econo-
my framework are likely to be small if the
budget deficit can be characterized as (or close
to) a random walk.

Finally, the long-run accumulated effects of
an period t (unknown in period t –1) expected

increase in money supply and the foreign short-
term nominal interest rate are positive and ex-
actly half as large on the long-term interest rate
differential compared to the short-term interest
differential. The intuition behind this result is
that the period t – 1 expected price level in pe-

Figure 2. Effects on il
t – it

l* of exogenous variables j periods ahead.
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riod t, Et – 1pt, is unaffected, so that also st is un-
affected in this respect by permanent expected
increases in mt and is

t
*. But expected permanent

increases in mt and is
t
* increase the period t ex-

pected future price level in the periods t +1 and
t +2, Etpt+1 and Etpt+2, in this respect and there-
by also Etst+1 and Etst+2 with the same amount.
Via the UIP conditions (8) and (9), we then get
an increase in il

t – il
t
* that is exactly half as large

as the increase in is
t– is*

t.11

2.3 Empirical implementation of the model

In order to generate empirically testable im-
plications for the nominal short- and long-term
interest rate differentials, we need to make some
assumptions regarding the stochastic processes
for the exogenous variables, and thus how the
expectations for these variables are formed.

Here it is assumed that the exogenous vector
of variables zT

t ≡ [p* is* il*g D m] evolves accord-
ing to a VAR(p) process

(10) zt +1 = ρz (L) zt + εz
t+1,

where ρz (L) ≡ Σp
i=0ρz

i Li and the errors in εz are
normally distributed and serially uncorrelated
with Etεz

t + j = 0 for all j > 0 with a positive defi-
nite covariance matrix. This is a convention-
alassumption in empirical analysis, and for in-
stance Evans (1987a) uses an assumption simi-
lar to (10). The specification in (10) relaxes the
earlier assumption of independently distributed
exogenous variables. For example, it allows for
money supply to be determined by some poli-
cy function of the other exogenous variables.12

Using (10) it can be shown that the solutions
for the interest rate differentials are of the fol-
lowing general form

(11) ir
t– ir

t
*= δr

0+ δr(L)zt+ νr
t

where δr(L) ≡ [δr, g (L), δr, D (L), δr, p* (L), δr, m (L),
δr, is* (L), δr, il* (L)] for r = s, l.13 However, in this
general case, nothing can be said about the
sums of the individual parameters in the lag
polynomials in δr; the sign and size of these
sums will ultimately depend on the coefficients
in ρz (L). In this sense, it is fair to say that it is
essentially an empirical question whether larg-
er government budget deficits lead to higher
interest rates; that is, whether the sums of the
coefficients in the lag polynomials δs, D (L) and
δl, D (L), equal to Σδs

i
, DLi and Σδs

i
, DLi respective-

ly, are positive or negative.
However, if we make the simplifying as-

sumption that ρz (L) ≡ ρz, where ρz is a diago-
nal matrix with the elements [ρp* ρs* ρl* ρg ρD

ρm] in the diagonal, it is possible to draw fur-
ther conclusions. In this case, the solution for
the interest rate differentials is

(12) ir
t – ir

t
*= δr

0 + δr
1(L)gt+ δr

2(L)Dt+ δr
3(L)p*

t

– δr
4(L)mt– δr

5(L)is
t
*–δr

6(L)il
t
*

+ δr
7(L)∆gt + δr

8(L)∆Dt+ δr
9(L)∆p

t
*

+ δr
10(L)∆mt + δr

11(L)∆is
t
*+ νr

t.

for r=s, l. By introducing the notation

δr(L)≡ δr
1(L) + δr

7(L) (1 – L), δr
2(L) + δr

8(L)
(1–L), δr

3(L) + δr
9(L) (1–L),–δr

4(L)
+ δr

10(L) (1–L), –δr
5(L)+δr

11(L) (1–L),
– δr

6(L)

≡ δr, g(L), δr, D(L), δr, p*(L), δr, m(L),
δr, is*(L), δr, il*(L)

the solution can be written in the general form
considered in (11). With this additional assump-
tion, the model has some nice implications. It
is now the case that all the parameters in the lag
polynomials δr

i (L) for i = 1, …, 6 are positive
provided that {ρg, ρD, ρp*, ρm, ρis*, ρil*} � (0, 1).
This implies that the sums of the polynomials
δr, g(L), δr, D(L) and δr, p*(L), are always positive
while δr, m(L), δr, is*(L) and δr, il*(L) are negative.
However, with the exception of δr, il*(L), the
same conclusion cannot be made for all the in-

11 However, this result is sensitive to the parameteriza-
tion of the model. With the numerical assumptions about
α, λ1 and λ4 here, it is the case that α (λ1+ 2λ4) – 2 > 0. But
if α (λ1+2λ4) – 2 < 0, permanent increases in mt and it

s* have
negative accumulated effects on is

t – is
t
* and il

t – il
t
*.

12 Note also that from now on, dynamics are explicitly
considered in the model. That is, we use the implicit as-
sumption that all the parameters are stationary lag poly-
nomials, i.e. α ≡α (L), β ≡β(L) and so forth.

[ ]
[ ]

13 All the derivations of the equations presented in this
section are provided in Appendix A.
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dividual parameters in these polynomials; the
sign of them can alternate over time. The rea-
son is that changes in the exogenous variables
have effects on the interest rate differentials via
the lag polynomials δr

i(L) for i = 7, ..., 11, and
that the signs of the parameters in these lag
polynomials are ambiguous. Indeed, these the-
oretical predictions are different from those of
Allen (1990, 1992) and Evans (1985, 1987a,
1987b), since their models did not imply these
ambiguities for the individual parameters. The
reason why this difference occur is that I have
an aggregate supply function in the model,
which makes it possible to explicitly solve for
the price level expectations. The fact that I use
a small open economy model with a term struc-
ture of interest rates does not matter for this re-
sult.

In addition, if ρz = I6, then the variables g, D,
p* and il* do not have any effects neither on the
short- nor the long-term interest rate differen-
tials. In this case, only changes in money sup-
ply and the foreign nominal short-term interest
rate influence is

t– is
t
* and il

t – il
t
* via changes in the

expected price level. The intuition behind this
result is straightforward. Consider, for example,
an increase in the budget deficit in period t. If
ρD is equal to one, then the nominal exchange
rate today, st, and the expected exchange rate
in the periods t +1 and t +2, Etst +1 and Etst+2,
will be fully adjusted downwards by the same
amount (st appreciates), thus leaving is

t– is
t
* and

il
t – il

t
* unaffected via the UIP conditions. But if

ρD is less than one, then the nominal exchange
rate st is still fully adjusted, while Etst+1 and
Etst+2 are only partially adjusted downwards,
thus increasing is

t – is
t
* and il

t – il
t
* via the UIP con-

ditions since ∆ Etst+1 and Etst+2–st become pos-
itive. Moreover, since it is plausible to assume
that all the parameters ρg, ρp*, ρm, ρis* and ρil*

are equal or very close to one, we do not ex-
pect any of these variables to have any large
level effects on the short- and long-term inter-
est rate differentials. It also seems reasonable
to assume that ρD is high, but slightly less than
one, which implies that an increase in the budg-
et deficit will increase is

t – is
t
* and il

t – il
t
* by a rel-

atively small amount. Thus, if ρD is sufficient-
ly close to one, the effect of changes in the
budget deficit on is

t – is
t
* and il

t – il
t
* will be almost

zero, independently of the monetary policy rule.
However, it should be emphasized that these
last results are due to the small open economy
feature of the model.

The interesting implication of these results is
that a simple conventional macroeconomic
model may offer a possible explanation for the
lack of empirical relationship between govern-
ment budget deficits and interest rates. That is,
when empirical analyses based on (11) are car-
ried out, one might easily obtain “wrong” re-
sults because it may very well be the case that
the true sum of the elements in the lag polyno-
mials for Dt is very close to zero, which makes
it hard to pin down the correct relationship em-
pirically. In particular this is true if data with
low sample variability is used.

(11) provides the framework for the empiri-
cal investigation that follows below, and it
should therefore be noted that the exogenous
shocks νr

t are very likely to be serially correlat-
ed over time.14

3. Data

Since the Swedish financial markets were
heavily regulated until the beginning of the
1980s, it is hard to acquire good interest rate
data for long samples for Sweden. In this pa-
per, interest rates on a three-month government
Treasury bill and a five- to ten-year government
Treasury bond are used as measures of is and il

(expressed as effective yields). Data of good
quality on these two series are available from
January 1982 and the middle of February 1984
respectively.15 Monthly frequency until June
1996 then gives 174 observations, while quar-
terly frequency gives at the most only 58. Since
the survey of earlier empirical literature sug-
gested that a different choice of data frequency

14 Since I consider the parameters to be stationary lag
polynomials, i.e. α ≡α (L), β≡β(L) and so forth, the model
implies that the error terms in (11), νs

t and ν l
t, are moving

average (MA) terms.
15 To get an indication of the robustness with respect to

the choice of maturity for the short-term Treasury bill for
the empirical investigation, other Treasury bills with one,
six and twelve months to maturity have been examined, and
the results were found to very similar.
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has been important for different empirical evi-
dence, we will use both monthly and quarterly
to take this aspect into account. Unfortunately
the highest frequencies for g and y are quarter-
ly.16 Hence, in order to be able to use monthly
data in the regressions, some kind of interpola-
tion for these two variables was necessary. I
therefore assumed that, first, g is uniformly dis-
tributed over the months within each quarter
and, second, that the monthly distribution of y
within the quarters follows the private industrial
production, denoted x, according to the scheme
ymonth, t = κq(t)xmonth, t where κq(t) ≡ and

q(t) = 1 for all t = 1, 2, 3, q(t) = 2 for all t = 4, 5,
6 etc. The principal reason for the need to use
y is the presumption that the Swedish economy
has the property of homogeneity; that is, dou-
bling government consumption and deficits and
nominal money supply and the size of the econ-
omy leaves the interest rate differentials unaf-
fected. A very natural way to accomplish this
is to divide g, D and m with y. Evans (1987a)
uses the same approach.

Since Sweden had a fixed exchange rate re-
gime between 1982 and November 1992, and
thus for the greater part of the sample period,
“currency-basket” weighted foreign short- and
longterm interest rates (effective yields) and
price levels have been constructed to obtain
measures of is*, il* and p*. When there has been

yq, q(t)

xq, q(t)

Figure 3. Monthly data on nominal interest rates.

16 From now on, y denotes the gross domestic product,
GDP, and not the log of the output gap.
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no possibility of acquiring interest rate data for
certain countries during limited periods in the
sample, the “currency-basket” weights have
been normalized to one.17 The calculated series
for is*, il*, is– is* and il – il*, and g, D, m and p*
are depicted in Figures 3 and 4 respectively.18

Summary statistics for quarterly and month-
ly data are given in Tables 1 and 2 respective-
ly.19 In general, Tables 1 and 2 show that the
sample autocorrelations are very high and taper
off slowly over time, with the possible excep-
tion of  is – is* and il – il*. This pattern is normal-
ly an indication that the variables may be non-
stationary. The tables also show that the premi-
um has on average been higher on  is – is* com-
pared to il – il*. The variance is also higher for

Figure 4. Monthly data on seasonally adjusted macrovariables.

17 This has not been a significant problem though; coun-
tries which together make up at least 67.10 percent in the
beginning and up to 100 percent at the end of the sample
period are included in the calculation of the foreign long-
term interest rate. The corresponding figures for the short-
term interest rate are 100 percent until November 1992, and
thereafter between 79.9 to 97.54 percent.

18 Note that the macroeconomic variables g, D, m and
p* have been subjected to seasonal adjustment. Since there
seemed to be tendencies of changing seasonal pattern in
most of the data series, the X11-method was used to desea-
sonalize the data. However, since the large and changing

monthly seasonal variation in the private industrial produc-
tion (xm), used to generate a measure of monthly GDP (ym),
could not be sufficiently well deseasonalized with the X11-
method, I used deseasonalized raw data on yq and xm to
calculate ym.

19 Exact definitions and sources of all the variables used
are given in Appendix B.
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the bills, both Swedish and foreign, than the
bonds. Among the macroeconomic variables,
the variance in D is much higher than the vari-
ability in g and m. This is a remarkable fact,
since Plosser (1987) reports variabilities in g
and m which exceed the variability in D by far
for the United States. For instance, Plosser
(1987) reports that the ratios between the stand-
ard deviation in g to D and in m to D are 7.3
and 2.1 on the monthly frequency. In this data
set, the corresponding figures are 0.35 and 0.81.
Of course, the high volatility in D reflects the
dramatic swings in the Swedish budget deficits,
which can be seen in Figure 4.

To summarize, the data set utilized in this
paper provide a better possibility to identify the

the correct relationship between budget deficits
and interest rates than in previous studies.

4. Estimation and empirical results

This section deals with the problem of how
to estimate (11) in an appropriate way and then
reports the results of the regressions.

4.1 Non-stationarity

As already noted in Section 3, one striking
feature of the sample autocorrelations is that
they start at very high values and then taper off
very gradually. This pattern is generally an in-

Table 1. Summary statistics for quarterly data.

Table 2. Summary statistics for monthly data.
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dication that the time series are non-stationary.
Banerjee et al. (1993) discuss the properties of
the regression estimates obtained when some of
the variables are integrated, and find that what
is often called balance in the regression is an
important property. This means that when the
dependent variable is stationary, the explanato-
ry variables should also be integrated of order
zero or cointegrated. Consequently, there is a
need to test the integration order of the varia-
bles involved in the regressions.

To test the integration order of the individu-
al series, I have used the augmented Dickey-
Fuller (ADF) procedure and applied the practi-
cal guidelines proposed by Hamilton (1994),
which means that a constant and/or linear trend
is included in the regression if the variable dis-
plays a non-zero mean and/or sign of linear
trend in the observed sample (see Figures 3 and
4). For which variables a constant and/or trend
is included in the regressions are reported in
Tables 3 and 4 below. In the ADF procedure,
H0 is the hypothesis that the series under con-
sideration is non-stationary, which in practice
implies an estimated φ̂ in Tables 3 and 4 not sig-
nificantly lower than zero. The ADF test results
for the variables in level form are reported in
Table 3.

As seen from Table 3, the null hypothesis that
the variables are non-stationary can only be re-

jected for is– is*, il– il* and D on reasonable sig-
nificance levels. Although we can reject the hy-
pothesis that D is non-stationary, the estimated
autoregressive coefficients are close to one,
implying that our empirical estimate of ρD is
also close to one. This finding is consistent with
what we expected a priori, and discussed in
Section 2.2. Thus, according to the theoretical
model (11), the effects of government budget
deficits on the nominal interest rate differentials
are likely to be relatively small.

In order to determine the integration order for
the other variables, we proceed to the I (1) tests.
With quarterly and monthly frequencies, both
first differences on seasonally adjusted data or
annual changes on seasonal unadjusted data can
be utilized in the tests. One of the aims of us-
ing annual changes is to eliminate most of the
seasonal variability prior to estimation. In ad-
dition, the series obtained are often easier to in-
terpret than first difference series, where the
seasonal variability often completely swamps
the remaining variability.20 Thus, for is* and il*,
the tests are based on first differences, and for
g, p* and m on annual changes of seasonally
unadjusted data.

Table 3. Augmented Dickey-Fuller tests of integration order on levels.

20 Furthermore, note that 1–L4=(1–L) (1+L+L2+L3),
which shows that an analysis based on annual changes can
be regarded as an analysis based on first differences on sea-
sonally adjusted data.
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The overall impression from Table 4 is that
the null hypothesis is firmly rejected, and to-
gether with the test results in Table 3, it is con-
cluded that is*, il*, g, p* and m are non-station-
ary and integrated of order one.

The ADF tests above have shown that the
dependent variables involved in the regression
(11) are stationary, but that every explanatory
variable except D is non-stationary. Conse-
quently, we have the undesirable unbalanced
regression case, where some variables involved
are stationary and some non-stationary. There-
fore, all the non-stationary variables in (11) are
rewritten in difference form (is* and il* in first
differences; annual changes for g, p* and m),
whereas the stationary variables (is– is*, il– il*

and D) are in levels in the regression analysis
to get balanced regressions.21

4.2 Econometric Issues

The estimated regression equations for the
short- and long-term interest rate differentials
include a lag polynomial in the stationary vari-
able D, and lag polynomials in the stationary
differences for the I (1) variables. Since the co-
efficient sums on the regressors in (11) have
appropriate probability limits only if enough
lagged values are included in the regressions,
one should not be too parsimonious. On the oth-
er hand, the more extraneous regressors includ-
ed, the less power when testing hypotheses.
These two competing considerations have been
balanced by including lagged values up to
3 years. The insignificant lagged values of each
variable were then removed so that the most
important dynamics were captured in the final
estimated equations.22 To give an indication of
the estimated model’s goodness of fit, the ad-
justed sample coefficients of determination, 

–
R2,

are provided.
Before turning to the estimation results pre-

sented in Tables 6 and 7, a comment on the
method used in the estimations is in order. First,
estimation with OLS is based on the assump-
tion that the error term is uncorrelated with the
regressors. However, it is easy to argue that ag-
gregate money, demand and supply shocks,

Table 4. Augmented Dickey-Fuller tests of integration order on differences.

21 An alternative approach would be to estimate a vec-
tor error correction model (VECM) for the whole system
[p* is* il* g D m is il] with the Johansen method; see Jo-
hansen (1988) and Johansen and Juselius (1990). In this
study, however, I have chosen to use the restrictions from
the conventional model directly to enable comparability
with previous studies (e.g. Correia-Nunes and Stemitsiotis,
1995 and Evans, 1985, 1987a and 1987b). Moreover, as
was noted in Section 2.3, if the variables p*, is*, il*, g and
m follow unit root processes (i.e., the null that ρp* (L), ρis*

(L), ρil* (L), ρg (L) and ρm (L) equal 1 cannot be rejected),
the conventional model suggested that these variables
should not have any long-run influence on is– is* and il – il*.
This suggests that the information loss of not using a VECM
may not be severe. Finally, we have only about 50 quarter-
ly observations, which is not too much data when estimat-
ing a VECM (see Gredenhoff and Jacobson, 2001).

22 In the estimations, I use Almon lags with no end point
restrictions and allow for a third degree polynomial. The
lag in effect may, by this procedure, be distributed as a
straight line, a parabola or an “s-curve”.
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contained in the residual ν r
t, also have contem-

poraneous effects on the regressors g, D and m.
As a consequence of this, the OLS estimates of
the coefficient sums in (11) are very likely to
be inconsistent. The inconsistencies can be se-
rious and of either sign, depending on how im-
portant each source of endogeneity is. In this
paper, I have tried to overcome this problem by
estimating the models with the Two-Stage Least
Squares (2SLS) method with correction for se-
rial correlation suggested by Fair (1970). Fair
shows that consistent estimates can be obtained
when the residuals are serially correlated, if
lagged values of the regressors and the depend-
ent variable are used as instruments and the es-
timated residual is explicitly modelled as an
ARMA(p, q) process. The reason not to use
2SLS without serial correction is, as discussed
in Section 2.3, that we expect the residuals to
be serially correlated. Therefore, an augmented
ARMA(p, q)-process ν r

t = ρν
1

rνr
t–1 +…+ ρν

p
rνr

t–p+
εν

t
r+ θν

1
rενr

t–1+…+θνr
q ενr

t–q was included in the
2SLS estimations of (11), until the Ljung-Box

(LB) statistic indicated absence of serial corre-
lation in the residuals.

Finally, since I have a limited number of ob-
servations in the regressions, I have simulated
the critical values reported in Tables 6 and 7
below to get the correct small sample signifi-
cance levels. In the simulations, I first estimat-
ed and then simulated (10) on quarterly and
monthly data to get a sample of the same size
as used in the regressions reported in Tables 5
and 6 for the independent variables, which were
then used to generate is– is* and il– il*. Finally, I
used the simulated dependent and independent
variables to estimate the regressions in the Ta-
bles 5 and 6. To get small sample distributions
for the coefficient sums, I repeated this proce-
dure until the simulated distributions converged
in mean and variance.23 To get a feeling for the

Table 5. Quarterly 2SLS with correction for serial correlation regressions.

23 In practice, it took approximately 1000 repetitions on
both the monthly and quarterly frequency for the simulat-
ed distributions to converge according to the mean-variance
criteria.
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importance of the small sample significance
levels, the asymptotic t-statistics are also pro-
vided in parentheses.

4.3 Results

Table 5 reports that the coefficient sums for
D are indeed positive and strongly statistically
significant on the quarterly frequency. The es-
timated coefficient sums are 0.20 and 0.25, sug-
gesting that a one percentage unit increase in
the government budget deficit as a ratio of GDP
leads to an increase in the short- and long-term
nominal interest rate differentials by 0.20 and
0.25 percentage points respectively after two
years’ time. These figures are close to point es-
timates reported by Correia-Nunes and Stemit-
siotis (1995) for Japan (0.21), Germany (0.22)
and Ireland (0.22), but are lower than their es-
timate for the United States (0.79) using yearly
data.

Among the other regressors, the short-run
dynamics for g and p* are most important, al-
though their estimated parameters have oppo-
site signs. A dummy variable has also been in-
cluded in the regression for the short-term in-
terest rate differential to capture the effects of
the interventions of Sveriges Riksbank (Bank of
Sweden) on the market for short-term bills in
September to November 1992. This “interven-
tion effect” is easily seen in Figure 3. Implicit-
ly, this dummy variable is likely to capture the
extreme events within the target zone exchange
rate regime that prevailed in Sweden until No-
vember 1992.24

On the monthly frequency, as seen from Ta-
ble 6, the estimated coefficient sums for D are
still positive and highly significant, although
they are lower than in the quarterly regressions.
This can be taken as an indication of that lower
(quarterly or yearly) data frequencies are more
supportive for the conventional view than high-
er (monthly), as noted in the introduction. But

here, due to the large sample variability for the
budget deficit, we were able to identify positive
effects of the budget deficit on interest rates
also on monthly data.

Comparison of the Tables 5 and 6 also re-
veals that the lag length effect of D is the same
in both the quarterly and monthly regressions.
For the other variables, the most pronounced
difference is that the estimated coefficient for
g is positive, in contrast to the quarterly regres-
sions. This may be an indication that our inter-
polation measure of G is flawed on the month-
ly frequency. Unlike the quarterly regressions,
the estimated coefficient sums for m are now
negative/positive and statistically significant/
insignificant for is – is*/il – il*. We also see that is*

and il* now become highly significant in the re-
gression for is – is*, while the short-run dynam-
ics for p* still are positive but not statistically
significant. Finally, the estimated parameter for
the dummy variable is higher, since the varia-
ble can be defined in a more appropriate way
with monthly data.

Finally, a general comment on the estimation
results is warranted. We noticed that the model
in (11) did not suggest sign uniqueness of the
coefficient sums estimated above. Consequent-
ly, one cannot reject the conventional macro
model either on the basis that the estimated co-
efficient sums for the variables were not statis-
tically significant or because they have the
“wrong” sign. Given this and that the models
goodness-of-fit criterion (

–
R2) was found to be

satisfactory, the evidence presented in this pa-
per is consistent with the predicitions of the
conventional model.

In accordance with many other countries,
Sweden went from a fixed to a managed float-
ing exchange rate regime in November 1992,
and in January 1993, the Swedish central bank
announced the new inflation targeting/floating
exchange rate regime. In this paper, I have used
data from both the fixed and floating regimes
to get sufficiently many observations in the re-
gressions. Therefore, it is desirable to test
whether the structure of the regressions report-
ed in Tables 5 and 6 is the same after the re-
gime shift. The standard test available for this
purpose is the Chow test, in which the basic
idea is to compare the results of separate esti-

24 Interestingly, parameter stability in the model of the
short-term interest rate differential is only preserved if this
dummy is included (see Table 7), which suggests that the
exchange rate regime was important during this extreme
period but that the same model can be applied to all other
periods during the two exchange rate regimes that are
spanned by the sample.
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Table 6. Monthly 2SLS with correction for serial correlation regressions.

Table 7. Chow test for structural stability.

mations in the two subperiods (fixed and float-
ing regime periods) and the complete period
under the null hypothesis that the structure of
the model is unchanged.25 In Table 7, we report
the test results.

As seen from Table 7, we never reject the
null hypothesis of an unchanged structure at
standard significance levels. It therefore seems
as if the results reported in Tables 5 and 6 are

25 Since the original Chow-test is impossible to use in
our case due to the short floating exchange rate regime pe-
riod, I have used a modification of the test, sometimes
called the Chow forecast test. If the model structure is un-

changed, the statistic Fobs=  follows the

F-distribution with nfl and nfi – k degrees of freedom, where

nfi = number of observations in the fixed exchange rate re-
gime period, nfl = number of observations in the managed
floating exchange rate regime period, k = number of esti-
mated parameters,  6σ 2

T= estimated residual variance in the
complete period and  6σ 2

fi = estimated residual variance in
the fixed exchange rate regime period. If the residual vari-
ance is unchanged, the value of Fobs is 1. A change in struc-
ture should lead to a large residual variance for the com-
plete period, with a consequent Fobs that is larger than 1.

6σ2
T +( 6σ2

T – 6σ2
fi )

6σ2
fi

(nfi– k)
nfl
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robust with respect to the exchange rate/mone-
tary regime shift in Sweden.

5. Concluding remarks

In this paper I have tried to shed some new
light upon the empirical relation between nom-
inal interest rates and government budget defi-
cits. The strategy employed is similar to that of
Evans (1985, 1987a, 1987b, 1988) in the sense
that I have used a conventional macro model as
my point of departure for the empirical investi-
gation. But on the basis of a survey, I have also
taken into account what seem to be the most
important lessons from the previous empirical
literature.

The cited literature suggests two factors that
may account for the different empirical results
in the previous literature. First of all, the treat-
ment of the expected inflation rate seems to be
of considerable importance; the results tend to
be more supportive for the conventional view
when a proxy is used to account for the expect-
ed inflation rate, rather than a reduced form.
Second, the data frequency seems to be impor-
tant. In studies which have exploited lower fre-
quency data, the evidence is more in favor of
the conventional than the Ricardian view. In
order to control for the first factor, I have con-
structed and used a conventional model in
which it is possible to solve for the rational in-
flation expectations analytically. To take the lat-
ter factor into proper account, I have used both
quarterly and monthly data in the estimations.

The theoretical analysis shows that the con-
ventional macro model developed here, in con-
trast to the findings in the previous literature,
does not imply sign uniqueness for the sum of
the elements in the parameter polynomials for
the budget deficit in the regression equations for
the short- and long-term nominal interest rates.
However, in the special case when the budget
deficit is assumed to follow an autoregressive
process, the model implies that the coefficient
sum of the elements in the parameter polyno-
mials for the budget deficit should be positive,
although individual elements may be negative,
given that the budget deficit is a stationary
process. Thus, the model offers three important

insights for empirical investigations of this is-
sue. First, it stresses the importance of a care-
ful determination of the number of lags for the
regressors; if an insufficient number of lags for
the government budget deficit are included in
the regressions, the estimated coefficient sums
may be close to zero. Second, if the persistence
in the budget deficit is sufficiently high, the es-
timated coefficient sums for the budget deficit
will be close to zero regardless of how many
lags one includes in the estimations; however,
it should be emphasized that this is a (small)
open economy result. Consequently, the lack of
a robust finding between budget deficits and
interest rates should not necessarily be inter-
preted as evidence against the conventional
view and indirect support for the Ricardian
equivalence theorem, as claimed, for instance,
by Evans (1987a) and Plosser (1987). Third, it
is very hard to pin down the true effect of bud-
get deficits on interest rates since the tests will
have low power if the null hypothesis is close
to the alternative. This stresses the need to use
data with high sample variability in empirical
work on this issue.

The empirical study utilizes data for Sweden,
a small open economy that has suffered from
very large swings in government budget defi-
cits and interest rates compared to previous
studies. In this sense, the empirical results here
ought to be more reliable than those of previ-
ous studies. The results presented in the paper
provide evidence for the conventional view in
macroeconomics that larger government budget
deficits produce higher nominal interest rates.
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