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I. INTRODUCTION

Much of the concern about the large government debt in Belgium is
based on the conviction that higher government borrowing crowds
out private borrowing through a higher interest rate. The possible
relevance of this effect for a small open economy, has been demons
trated in a number of theoretical papers (see e.g. Alimonti (1984), De
Grauwe (1984)). Some empirical studies have been set up to estimate
the quantitative importance of the effect (see e.g. Reding, Jehin and
Abraham (1982), Acx and Quintyn (1983), Alimonti (1984)). Surpris
ingly, however, none of them could find a convincing link from the
debt to the interest rate. This has not led these researchers to discard
their theoretical hypothesis. Indeed, many technical explanations for
the apparent failure can be proposed. The most important of these
seem to be the instability of (and psychological influences on) the
exchange market, the difficulty to incorporate domestic determi
nants in an international framework and the high degree of multicol
linearity between the different explanatory variables.

One tempting way out of the problem is the use of atheoretical
macroeconometrics. For Belgium this route has been followed e.g.
by Acx and De Vijlder (1985) and Smets (1986). Unfortunately, these
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authors also have been unable to find convincing evidence for the
effect of government debt on interest rates. Moreover, the usefulness
of the atheoretical methods is rather limited (see Cooley and Leroy
(1985)).

In this paper we start from a theoretically acceptable framework
to structure our estimation effort and we do find a significant effect
of government debt on domestic short-term interest rates. The next
section starts from the interest parity condition to suggest that there
is room for the introduction of additional variables. A broader fra
mework then is proposed in section III and the effect of government
debt on interest rates is shown to be significant but small. In section
IV we test the stability and the predictive power of our equations.
Section V concludes.

Il. THE COVERED INTEREST RATE PARITY CONDITION

Economists nowadays agree that the determination of the interest
rate in a small open economy like Belgium is largely dependent on
the international environment. It therefore seems advisable to start
from the international interest rate parity condition :

(1)

where
i is the domestic interest rate
iF is the foreign interest rate
S is the spot exchange rate, expressed as the number of units of

domestic currency per unit of foreign currency
F is the forward exchange rate

To see whether this condition holds for the Belgian money market,
one can estimate a relation like (2) :

(2)

is the interest rate on three-months Belgian treasury bills
is the interest rate on three-months deposits in the Euro
DM-market
is the three months forward exchange rate
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For the estimation of (2) we use Belgian and German nominal inte
rest rates2, because Germany is the dominant economy within the
EMS3 •

Since we are mainly interested in public finance problems, we use
the rate on three months Belgian treasury bills as our domestic inte
rest rate. This is one of the leading interest rates on the Belgian
money market, as treasury bills are a flexible short term reserve asset
for the financial institutions. One could argue that treasury bills and
Euromarket-deposits are not perfectly substitutable, so that equa
tion1 will not perfectly hold. In the next section we will deal explicitly
with that problem.

We have worked with observations for Ft and St on the official
market, because these data are more easily available. There is a pro
blem here, in that financial transactions of the kind studied, are
normally excluded from the official exchange market. However, as
pointed out by Reding (1985) the official exchange market is equally
well integrated in the international framework as the financial mar
ket, as long as the centra! bank does not try to isolate the official
market by interventions (see also Frenkel and Levich (1977». Inter
ventions will occur in turbulent periods. To compensate for this ef
fect we include Reding' s speculation variabie PAV in the estimation
of equation. This variabie is defined as

PAVt = Max [0, Ft - S)

where S is the upper intervention limit of the official BF-DM
exchange rate in the EMS (or before 1979 in the "Snake"-arrange
ment). This variabie should capture the expectations of a parity
change: if the official forward rate is beyond the upper intervention
limit, the market clearly expects a change of the parities within the
EMS. In a fixed exchange rate system, these expectations will not be
completely revealed in Ft.

The estimation was done with quarterly data for the period
1974.4-1986.4. We introduced a dummy variable for 1978.44 • The
results are given in table 1.
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TABLE 1
Estimation results for equation (2) (1974.4-1986.4)

YB, = 1.0007 YD, + .035 DUM, - .023 PAV,
(.0007) (.004) (.004)

R2 = 0.73 s.e. = .004010 DW = 2.04

Notes: - the figures between brackets are the standard errors of the coefficients.
- S.e. is the standard error of the regression divided by the mean of the dependent

variabie.
- YB, = 1 + ISC;

YD, = (F/S,) (l + IEDM,)
DUM is a dummy variabie for 1978.4
PAV, = Max (0, F - S)

where S is the upper intervention limit of the official exchange rate in
the EMS (or before 1979 in the "snake"-arrangement)

These results are in line with most previous research5 . They point
to astrong integration between the Belgian and German money mar
kets: the estimate of a is not significantly different from 1.

This suggests that one can start from the interest rate parity condi
tion to estimate the influence of other variables, and particularly
government debt, on Belgian interest rates. There are two possible
avenues. In the first place, estimating (2) as such leaves the forward
exchange rate Ft unexplained. AIso, there remain differences be
tween Belgian and German yields, whieh cannot be explained by the
interest parity condition. We return to the interpretation of these
differences in the next section.

111. GOVERNMENT DEBT IN AN INTEREST PARITY FRAME
WORK

An important element to be integrated in the simpIe interest parity
relation is the existence of a risk factor for holding domestic assets.
This risk could be caused by the portfolio-rebalancing mechanism
mentioned by e.g. De Grauwe (1984). If domestic assets take a larger
part of the portfolio than is considered as normal, the investor expe
riences a risk. Another element could be the political risk. If the
economie indicators show a deterioration of the domestic economy,
one can expect some government measures. Surely, some of these
measures could reduce the future yields of domestic assets. So the
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interest rate has to rise now to compensate for this uncertainty about
future receipts. Introducing a risk factor, we can rewrite equation (1)
as:

1 + i t = (l + 1l"t)(l + <Tt)(l + in
with 1l" = (F-8)/8

(3)

We now have two multiplicative effects to explain the differences
between 1 + it and 1 + if: an exchange rate premium 1l"t and a risk
premium <Tt. These factors should be interpreted carefully: Ft incor
porates all available information on the differences between the do
mestic and the foreign situation (including the part of the risk premi
um that is common for all domestic assets). What remains in <Tt is
only the asset-related "risk" ; <Tt captures the imperfect substitutabi
lity, mentioned in the previous section. Institutional factors (e.g. the
fact that banks are forced to keep a fraction of their portfolio in the
form of treasury bills) also may play a role here. Figure 1 shows that
<Tt diverges from O.

FIGURE 1
The evolution oj the asset-related risk: (ft
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The aim of this study is now to investigate the possible influence
of government debt on 7I"t and on (Tt. One could bring together in one
equation these two channels, but it seems interesting to separate the
two effects and make use of the information, contained in the obser
ved values for the forward premium 7I"t and the asset related risk (Tt.

We will therefore estimate two separate equations: one for 7I"t and
one for (Tt.

A. The Forward Premium 7I"t

As argued by Alimonti (1984), the most important channel for influ
ence of the government debt on interest rates might be through ex
change rate expectations. Therefore we specify6:

(4)

where
DEBTt is the difference between the Belgian and German govern

ment debt (both as a percentage of GNP)
MONt is the difference between the Belgian and German money

supply (MI) (both as a percentage of GNP)

As before, we introduce PAVt to compensate for the use of the
official exchange rates instead of the financial exchange rates. We
also entered DEVALt (a dummy variabie for devaluations 'of the
Belgian Franc against the Deutsche Mark) to capture short-term spe
culative influences. This variabie can also be relevant because of the
signalling funetion of a devaluation, which exposes the economie
weakness of a country. Also DUMt is added again to drop 1978.4
from the sample. Adding a disturbance term, we then obtain:

Estimation results for the period 1974.4-1986.4 are presented in
table 2. These results are surprisingly strong: the overall fit is reaso
nable and the coefficients significantly differ from zero.
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TABLE 2
Estimation results for equation (5) (1974.4-1986.4)

71"= O.OO6DEBTt + 0.073 MONt + 3.258PAVt - 3.39IDUM,+ 0.6IODEVAL,
(.002) (.013)' (.402) (.435) (.166)

s.e. = .37 DW= 1.73

Notes: - symbols: see table 1
- 7l", and all coefficients and standard errors were multiplied by 100.

B. The Asset Related Risk (ft

The characteristic risk of an asset is primarily determined by the
outstanding stock of that asset. The obvious variabie to be introdu
eed in an equation describing (ft, would therefore have been the stock
of three months treasury bills. Unfortunately, data for this variabie
are not availabie for the whoie estimation period. The closest availa
bIe series is the short term government debt denominated in Belgian
Francs (SDEBTBt). We also used PAVt and DUMt for reasons ex
plained earlier7

•

(6)

The resuits of the estimation of equation (6) follow in tabie 3. Again,
these results are satisfactory.

TABLE 3
Estimation results for equation (6) (1974.4-1986.4)

a, = 0.0002 DDEBT - 2.332 PAV, + 3.544 DUM,
(.0001) (.348) (.377)

R2 = .75 DW=2.20

Notes: - symbols: see table 1
- at, the coefficients and standard errors are all multiplied by 100.
- the standard error of the regression as a percentage of the mean of the depen-

dent variabie was not computed because this mean was close to O.

Before turning to the interpretation of these results, we will first
investigate the stability and predictive power of our equations.
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IV. STABILITY AND PREDICTIVE POWER

To test the stability of our equations, we reestimated them for three
subperiods: 1974.4-1980.1, 1980.2-1986.4 and 1974.4-1983.4. The
results are presented in tables 4 and 5. Both equations are fairly
stabIe and the general performance of the equations remains satisfac
tory. Although the significance of DEBT, MON and SDEBTB chan
ges for different samples, the hypothesis that all observations come
from the same population cannot be statistically rejected8•

TABLE 4
Estimation results for equation (5) - different subperiods

1974.4-1980.1 1980.2-1986.4 1974.4-1983.4 1974.4-1986.4

11"1 0.027 (.016) 0.002 (.002) 0.011 (.004) 0.006 (.002)
11"2 - 0.019 (.058) 0.167 (.031) 0.050 (.018) 0.073 (.013)
al 4.44 (.670) 2.35 (.413) 3.41 (.450) 3.26 (.402)
61 -3.34 (.493) -3.41 (.444) -3.39 (.435)

"YI 0.568 (.305) 0.494 (.163) 0.658 (.189) 0.610 (.166)

R2 .86 .68 .80 .74
s.e. .40 .27 .37 .37
DW 1.46 1.69 2.14 1.73

Notes: see table 2.

TABLE 5
Estimation results for equation (6) - different subperiods

1974.4-1980.1 1980.2-1986.4 1974.4-1983.4 1974.4-1986.4

UI 0.0004 (.0005) 0.0001 (.0001) 0.0001 (.0001) 0.0002 (.0001)
a2 -2.95 (05.65) -1.96 (.466) -2.67 (.417) -2.33 (.348)
62 3.51 (.369) - - 3.55 (.396) 3.54 (.377)

R2 .87 .39 .79 .75
DW 2.08 1.71 2.46 2.20

Notes: see table 3.

A more interesting test of the performance of our specification is
its predictive power. We therefore used the estimates for the period
1974.4-1983.4 (see tables 4 and 5) to predict the following twelve
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FIGURE 2
Equation (5): Estimates and forecasts of 'Ir,
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FIGURE 3
Equation (6): Estimates and Forecasts of (f,
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quarters (1984.1-1986.4). The results of this ambitious exercise are
shown in figure 2 (for the 1f-equation) and in figure 3 (for the (J

equation). Again the results are satisfactory. For both equations, the
root-mean-squared error for the prediction period is not significantly
higher than for the estimation period (see table 6).

TABLE 6
The root-mean-squared errors of equations (5) ans (6) for different subperiods.

RMSE (74.4-83.4)
RMSE (84.1-85.4)
Chow-predictive failure test

equation (5)
(Kt)

.003769

.005255
.97 (2.07)

equation (6)
(at)

.003785

.003589
.65 (2.05)

Notes: - RMSE is the root-mean-squared error
- the critical value at the 5% level for the Chow-test is between brackets

Figure 4 combines values of the 1f- and (J-equations to fit and
predict the interest rate on Belgian treasury bills: both the decrease
in 1984 and the small increase in 1985 are captured by our estimates.
Only the sharp drop in 1986 could not be foreseen.

FIGURE 4
Estimates and Forecasts of [sc!' Using Equations (5) and (6)
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Finally, the question remains whether or not DEBT, MüN and
SDEBTB play an important role in the determination of the interest
rate. In other words: does the inclusion of these variables improve
the overall fit of the equations? To test this effect, we reestimated
equations (5) and (6) without the public debt and monetary variables
(see tables 7 and 8). In equation (5) DEBT and MüN obviously
increase the fit of the equation. Both the F and the Durbin-Watson
statistics point out that both variables should be included together.
The F-statistic also indicates that SDEBTB contributes significantly
to the explanatory power of equation (6).

TABLE 7
The effects of the inclusion of DEBT and MON in equation (5)

(1) (2) (3) (4)

PAV 5.57 (.576) 3.69 (.507) 3.69 (.420) 3.26 (.402)
DUM -3.21 (.766) -3.11 (.555) -3.52 (.478) -3.39 (.435)
DE- 1.20 (.273) 0.693 (.212) 0.736 (.178) 0.610 (.166)
VAL
DEBT 0.012 (.002) 0.006 (.002)
MüN 0.100 (.012) 0.073 (.013)

R2 .15 .56 .68 .74
s.e. 65.1 47.1 40.5 36.7
DW 0.92 1.08 1.43 1.73

F 3.93 [3.20] 42.71 [4.05] 73.90 [4.05] 10.83 [4.06]

Notes: - see table 2

_ F = (R2-R;)/h
(I-R2)/T-k

with R~: R2 in the constrained equation
h : number of hypotheses
T: number of observation
k : number of explanatory variables

F compares
- estimation 1 with the case that all coefficients = 0
- estimation 2 and 3 with estimation 1
- estimation 4 with estimation 3
the critical value at the 50/0 level is between square brackets
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TABLE 8
The effects of the inclusion of SDEBTB is equation (6)

(I) (2)

PAV -1.94 (.312) -2.33) (.348)
DUM 3.58 (.391) 3.54 (3.77)

SDEBTB 0.0002 (.0001)

R2 .72 .75
DW 2.07 2.20

F 119.99 [4.04] 4.82 [4.05]

Notes: - see tables 3 and 7
- F compares
- estimation 1 with the case that all coefficients = 0
- estimation 2 with estimation 1

V. INTERPRETATION AND CONCLUSIONS

The interest difference between Belgium and Germany can theoreti
cally be explained by two effects9 : the exchange rate risk and the risk
of holding Belgian assets. The latter can be divided into a general
country risk and an asset related risk. The forward premium ?ft cap
tures the exchange rate risk and the country risk. The remaining
asset related risk is accounted for by (Tt.

We found a significant influence of the public debt on both fac
tors. Our estimation results furthermore proved to be reasonably
stabie over different subperiods and the predictive power of the spe
cification is satisfactory.

However, the effects found are rather small. According to our
results, if the Belgian government succeeds to lower the deficit from
12070 of GNP to 8% of GNp lO, the interest rate on treasury certifica
tes would only be about 0.2 percentage points lower than in the case
without the cuts in government expenses. This shows that in spite of
the significant effect of the public debt, the major determinant of the
domestic interest rate remains the foreign interest rate.

lt is good to point out the limitations of this exercise. In fact, we
did estimate a semi-reduced form equation and some indirect influ
ences of government debt are not captured by our approach. Estima
tion of a complete structural model would be necessary to get a
deeper insight into the economic mechanisms on the money and ex-
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change markets. Nevertheless, we feel rather confident about our
conclusion that the influence of the government debt on the domes
tic interest rate in Belgium is significant but smal!. From a methodo
logical point of view, we think that our small exercise suggests the
superiority of theoretical macroeconometrics as a tooI to understand
the working of the economy.

APPENDIX

The Data

When using the interest parity relation, it is important that all obser
vations are taken at the same moment. In the construction of our
dataset, we made sure that all observations were for the same day.
However, we cannot guarantee that all observations are for the same
time of day.

To exclude seasonal influences from DEBT and MüN, we compu
ted for each observation the moving average over the last four quar
ters.

Because no quarterly data on Belgian GNP are available, we impo
sed a constant growth rate within each year. So the GNP figures
were also deseasonalised. The data for German GNP are also desea
sonalised.

Date References

National Bank of Belgium

Belgian government debt and short term debt (billion BF)
interest rate on Belgian treasury bills - 3 months (3 months per
centage)
Belgian GNP (billion BF)
upper interventions limit on the BF/DM exchange rate
devaluations of the BF against the DM

Financieel Economische Tijd

spot exchange rate BF/DM
forward premium BF/DM - 3 months
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World Financial Markets

interest rate on Euro-DM-deposits-3 months (3 months percenta
ge)

CESMOQ Database, Leuven

- Belgian money stock Mi (billion BF)

International Financial Statistics

German GNP (billion DM)
German money stock Mi (billioIi DM)

Deutsche Bundesbank

- German government debt (billion DM)
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NOTES

I. All data are described in the appendix.
2. If the place of consumption is independent of the place of investment, condition (1)

should hold equally weil for nominal and real yields.
3. The results of Reding (1985) also suggest that the integration with the German market

is stronger than with the American market.
4. Figure 5 shows that this quarter is a remarkable outlier (YB is the Belgian yield 1 +

ISC, and YD is the German yield F/S, (1 + IEDM,)). Perhaps this could be caused by
the starting problems of the EMS.

FIGURE 5
Belgian and German Yields
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5. See e.g, Reding, Jehin and Abraham (1982), Acx and Quintyn (1983), Kneeshaw and
Van den Bergh (1985), Reding (1985).

6. Theoretical argumentations for this specification can be found in Alimonti (1984), De
Grauwe (1984), Reding (1984).
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