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Real interest rates appear to have risen in virtually all industrialized countries in the 1980s and 1990s
relative to levels that prevailed in earlier decades. There is concern that this may reflect higher public debt,
which is crowding out private-sector activity. There has also been increasing international capital market
integration, implying that interest rates in any country may be sensitive to global fiscal developments. This
paper estimates the effects of such fiscal developments on real interest ratesin nine industrial countries. The
results imply that the increase in OECD-wide government debt since the late 1970s was a major factor in

therisein real interest rates.

[. INTRODUCTION

Aside from perhaps unemployment or inflation, no
macroeconomic policy issue has attracted as much
attention as government deficits. However, the
economic consequences of the resulting public-
sector debt remainuncertain at thetheoretical level.
Empirically, thereisconsiderableevidencerejecting
the notion that consumersfully offset the effects of
government deficits, but little evidence that higher
levels of government debt result in higher real

interest rates and, therefore, crowd out private-
sector activity.

This paper departs from the bulk of the literature,
which has focused on the effect of national public
debt levelson national interest rates, to examinethe
effect of ‘world’ debt levelson national and ‘ world’

interest rates. This shift in focus is motivated by
evidencethat capital marketshave becomeinterna-
tionally integrated, at |east among advanced indus-
trial economies. Theresultsimply that theincrease

1 This paper has benefited from helpful comments by Tamim Bayoumi, Peter B. Clark, David T. Coe, Flemming Larsen, Paul
Masson, and Steven Symansky. We are grateful to Joseph Gagnon and Ralph Tryon for providing thereal interest rate data. The
views expressed are solely those of the authors and are not necessarily those of the International Monetary Fund or its member

countries.
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in‘world’ government debt sincethelate 1970swas
amgjor factor intheriseinreal interest ratesin al
of these countries.

Theresults have two implicationsfor policy. First,
thefact that increasesingovernment debtinany one
country will increase real interest rates in other
countries suggests that some countries with high
level sof government debt may beimposing negative
externalitieson others. Second, sincedebt reduction
in each country provideslong-term benefitsfor the
world economy, there may be animportant rolefor
coordination of fiscal policiesacross countries.

Theincrease in rea interest rates that occurred in
most industrial countries in the late 1970s and
continued into the late 1990s raised several con-
cerns, including the prospect of lower economic
growth owingtothe crowding out of privateinvest-
ment expenditure, and adversefiscal debt dynamics
as real interest rates exceeded real growth rates.
The factors underlying higher real interest rates
remain somewhat obscure, although therearethree
leading candidates.

The most straightforward and traditional explana-
tion is that persistent government budget deficits
and the resulting run-up in public debt in most
industrialized countriespushed upreal interest rates
via the textbook crowding-out mechanism. This
mechanism has been seriously challenged at a
theoretical level by the Ricardian-equivalence hy-
pothesis. Themainfinding of thispaper, however,is
empirical support for crowding out inthe context of
acapital market that isintegrated acrossindustrial
countries.

Analternativeexplanationappeal stothehighinfla-
tionthat prevailedinmany industrial countriesinthe
1970s, until therecessionof theearly 1980sdramati-
cally reduced it. There are two main variants. The
firstisthat monetary policy hasbeentight sincethen,
and this stance has raised real interest rates. Cer-
tainly, thesharptightening of monetary policy inthe
late 1970sin many countries caused aspikein real
rates which triggered the subsequent economic
downturn. However, theoretical considerationssug-
gest that monetary policy works only on nominal
variables, except in the short run when prices are
sticky. It is difficult to believe that the short run
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wouldextendto 15yearsor more, especially asmost
countries have since passed through a complete
business cycle. The other variant is that inflation
expectations have been extremely slow to follow
actual inflation down. That is, ex-ante real rates,
which are the ones relevant for economic behav-
iour, have been systematically below ex-post, or
measured, real interest rates. Whileinflation expec-
tationsmay besluggish, itisagaindifficulttobelieve
that they have taken upwards of 15 yearsto adjust.

A third explanation is that high real interest rates
reflect ashift outwardintheproductivity of capital.
There is some anecdotal support for such a view,
notably theincreased useof computers, anditwould
be consistent with the steep rise in equity prices
since the mid-1980s. However, computers are still
arelatively small part of the capital stock and there
isasyet little evidence that aggregate productivity
growth has increased.

This paper is an empirical examination of the hy-
pothesis of fiscal crowding out. A key strand of the
relevant literature, which is reviewed in the next
section, mainly teststhehypothesisthat real interest
rates at the national level are determined by public
debt at the national level. In general, no correlation
between thesetwo variables appearsto exist. How-
ever, if capita markets are internationally inte-
grated, thennational interest ratesdepend on‘ world’
debt, rather than national debt. This paper teststhat
proposition by regressingameasureof ‘world’ debt
(as well as other ‘world’ fiscal variables) on real
interest ratesin nine OECD countriesthat have had
relatively liberal andintegrated capital marketssince
the late 1970s.

Several regression exercises are carried out. Sepa-
rate ordinary least squares (OLS) regressions on
each of theninereal interest ratesyield coefficients
on the debt—GDP ratio that are always positive and
generaly statistically significant. Moreover, thepoint
estimatesare quitelarge—thelowest impliesthat a
1 percentage point increasein theworld debt—-GDP
ratio increases real interest rates by 7 basis paints.
Becausetheunderlyingmodel of worldwideinterest
arbitrage suggests that the effect of world fiscal
policy should be the samein each country, we also
pool thedataand constrainthe coefficientsto bethe
same across all nine countries. The pooled coeffi-



cient estimate implies that a 1 percentage point
increaseintheworld debt—-GDPratio raisesthereal
interest rate by about 23 basis points. We aso
consider the possibility that the true regression
residuals are correlated across countries by using
Zellner's seemingly unrelated regressions (SUR)
technique. Unfortunately, with annual data there
aretoo few observationsto estimate the system for
al ninecountries, sowedividethemintotwogroups.
Again, the effects of world debt are economically
and statistically significant, and the point estimates
arevery similar substantially in thetwo groups. To
check the robustness of the results we also add
several variables that might be considered to be
exogenousinfluencesonreal interest rates, but none
has much effect on the debt—-GDP coefficients.

We concludethat therisein government debt since
the late 1970s has had a statistically and economi-
cally significant effect on rea interest rates in
industrial countries. Between 1978 and 1997 the
OECD-wide net debt—GDP ratio rose from 19 per
cent to 43 per cent, an increase of 24 percentage
points. Based on our pooled parameter estimates,
thisincreasein government debt may have boosted
the world real interest rate by about 4 percentage
points.

Thenext section briefly surveystherel evant empiri-
cal literature on crowding out and international
capital market integration, and presents the eco-
nomicmodel underlyingtheregressions. Sectionl ||
presents the main econometric results, section IV
examinesthe robustness of these resultsto changes
in specification, and section V concludes.

II. CROWDING OUT AND
INTERNATIONAL CAPITAL
MOBILITY

For the purposes of this paper, crowding out refers
tothefamiliar proposition that higher interest rates
are needed to induce the private sector to hold a
higher stock of government debt. Sincegovernment
and private-sector debt are (imperfect) substitutes,
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thisresultsingenerally higher equilibriumreal inter-
est rates, which in turn lower interest-sensitive
components of private-sector activity, particularly
investment.? For the past two decades, the aca
demic debate on crowding out has been dominated
by theRicardian equivalencehypothesis—seeBarro
(1989), Bernheim (1989), and Eisner (1989) for a
lively discussion. It is thus worth dwelling on the
theoretical arguments and empirical evidence re-
garding Ricardian equivalence.

Inbrief, theRicardian equiva encehypothesisisthat
the choice of financing a given stream of govern-
ment expenditures—that is, the choice between tax
and debt finance—is irrelevant. Intuitively, con-
sumptiondoesnot depend onthetiming of taxesand
disposabl eincomebecauseahousehol d can borrow
against futureincometo attainitsdesired consump-
tion path and, in particular, to offset the timing of
taxes. It is worth emphasizing that the hypothesis
depends on the key assumptions that households
have accessto capital marketsonthe sametermsas
the government and that they are not liquidity con-
strained.

Though it is theoretically elegant, the empirical
evidenceon Ricardian equivalenceismixed, inthat
studies of consumption behaviour suggest house-
hol dsoffset publicdebt only partially whereasstud-
iesof interest-rateresponsestopublicdebt findlittle
link. It is now well established that consumption
behaviour doesnot accord withthestrict permanent
income hypothesis, as would be expected in a
Ricardian world of forward-looking agents facing
efficient capital markets—seeFlavin (1985, 1993).
Research has a so shown that some households are
liquidity constrained—see Jappelli and Pagano
(1989), and Zeldes (1989). These households can-
not borrow and lend to offset the effects of the
timing of taxes, even if they want to. Direct econo-
metricstudiesof theeffect of publicdebt onconsump-
tionfindthat theprivatesector only partially offsets
changes in government deficits—see Bernheim
(1987) and Nicoletti (1988). In sum, the empirical
evidence on consumption suggeststhat public debt
should partially crowd out private-sector activity.

2 Thereareat least three other types of crowding out. First, taxes and transfers drive awedge between private and social costs,
causing deadweight output losses. Second, government consumption, as distinct from transfers, directly diverts resources from
the private sector, even if financed by non-distorting taxes. Third, the path of public debt may be unsustainable, inthat it violates
the government’ s intertemporal budget constraint, which would presumably result eventually in debt monetization or outright

default, either of which would be economically disruptive.

79



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 15,NO. 2

There is a second category of relevant evidence,
pertaining to the relationship between real interest
ratesand public debt. Because crowding out occurs
through interest-rate increases, higher government
debt (and, perhaps, deficits) should cause higher
real interest rates. Yet, the bulk of the evidence
pointsto the conclusion that interest rates have not
beenvery responsiveto public debt—see, for exam-
ple, Evans(1985), Tanzi (1985; 1987), Evans (1987,
1988), Spiro (1987), Bovenberg (1988), and Barro
and Sala-i-Martin (1990). Thisconclusion supports
the Ricardian view.

In this paper, we address the issue of the link
between debt and interest rates in the context of
internationally integrated capital markets. Thisap-
proach is motivated by the accumulating evidence
that financial liberalization has increased the inte-
gration of international capital markets. Although
strict real interest rate parity isempirically rejected,
it now seems reasonable to suppose that capital
marketsareto asubstantial extent integrated across
advanced economies, andthat international arbitrage
between instruments of different currenciesis ef-
fective in reducing deviations between country-
specific interest rates. In thelimit, one could speak
of aworld real interest rate.®

Cavaglia (1992) examines cross-country differen-
tialsin 1-month Euromarket ratesfor fivecountries.
Hefindsthat thesedifferential ssubstantially vanish
after about 12 months. This suggeststhat arbitrage
effectively eliminates differentials in a relatively
short period of time, lending credenceto the propo-
sition of capital market integration andtothenotion
of aworld real interest rate.

Brunner and Kaminsky (1994) al sofind evidenceof
international capital market integration. They con-
clude that German, Japanese, and US 3-month real
interest ratesare cointegrated over the period 1960—
93, implyingthat thereisacommon stochastictrend
toward which the country-specific interest rates
converge in the long run. This trend can be inter-
preted as an estimate of theworld real interest rate.

They also examine the role of fiscal policy, as
measured by the budget deficit-GDP ratio in each
of thethreecountries, and estimatethat innovations
inUSfiscal policy account for asubstantial fraction
of the variation in the world real interest rate.

Gagnon and Unferth (1995) estimate the persist-
ence of deviations of three-month Euromarket real
interest rates from the average real interest rate for
nine OECD countries. At anannual frequency, they
concludethat these deviationsare essentially white
noise, except for theUnited States, implying conver-
gence of interest rates within about a year. They
interpret the average real interest rate as the world
rate. These results are consistent with those of
Cavaglia, dthoughthemethodol ogy and, therefore,
theimplied world interest rate are different.

From the perspective of crowding out, the key
implicationof globally integrated capital marketsis
that,intheabsenceof full Ricardian equivalence, an
important determinant of country-specific real in-
terest rates is world public debt, as distinct from
country-specificdebt. That s, additional publicdebt
issued by any one country effectively increases
world publicdebt, whichresultsin higher real inter-
est ratesin al countries.

It is natural to suppose that changes in world debt
will not generally affect the equilibrium spreads
between country-specific interest rates, and that
therefore a change in the world interest rate will
result in an equal changein each country’ srate, all
elseequal. But itis possible that large increasesin
one country’ sdebt could both raisetheworld inter-
est rate and the spread between country interest
rates. Our model does not investigate interest-rate
differential sacraosscountries, though neither doesit
rule them out.

Rather, we focus on the transmission from world
fiscal variablestoreal interest ratesin each country.
In this context, adollar of public debt hasthe same
effect on the world real interest rate regardless of
which country issues it. To examine the role of

3 Inthis sense, we use the term ‘world real interest rate’ much as macroeconomists use the notion of areal interest rate for a
particular country. Thus, country- or currency-specific factors—such as taxes, or the risk of default or of exchange-rate
movements—coul d cause systematic deviationsbetweentheworld rateand each country’ srate, just asvariationsin characteristics
generate relatively stable interest-rate spreads across assets within a country. These factors do not directly affect the arguments

presented here.
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world public debt, we regress aggregate OECD-
widefiscal variablesonreal interest ratesin each of
theninecountriesexamined by Gagnonand Unferth.
These countries were identified by the OECD
(1990) as having liberalized capital markets since
1978. Thisapproach avoidstheneed to construct an
explicit world real interest rate, although it hasthe
drawback of conflating the transmission from debt
to the world rate with the transmission from the
world rate to each country’s rate. By way of
checking for robustness, however, we examinetwo
ad hoc measures of the world rate: the simple
averageandthefirst principal component of thenine
real interest rates.

Onecould arguethat thereisameasure of theworld
real interest rate implicit in the model. That is, the
model can aso be thought of as a filter which
extracts movements in the world real interest rate
that are due to world fiscal policy. The predicted
value from the estimated regression would then be a
measure of theworld redl interest rate. Wehesitateto
push this latter interpretation too far, however.

This paper differsin focus from those of Cavaglia,
Gagnon and Unferth, and Brunner and Kaminsky,
all of whom areinterested principally in the exist-
ence of aworld real interest rate. Asregards fiscal
policy, our approach differs substantially from that
of Brunner and Kaminsky. Weconsider morecoun-
tries and examine directly the influence of world
fiscal policy on country-specific interest rates. A
key technical difference is that they assume that
real interest rates and the relevant fiscal policy
variables are integrated, whereas we assume they
are not.* Therefore, we do not use cointegration
techniques. Nevertheless, like them, we find that
fiscal policy hasasubstantial effect onreal interest
rates under the assumption of international capital-
market integration.
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[ll. THE DATA

The data on real interest rates are those used by
Gagnon and Unferth. As described by them, these
are rates on 12-month Euromarket certificates of
deposit, compiled by the Bank of International Set-
tlements, deflated by national consumer priceindi-
ces. Theinterest-rate databeginin December 1977
and end in December 1997. We focus on nine
countrieswithliberalized capital markets: Belgium,
Canada, Denmark, Germany, the Netherlands, Ja-
pan, Switzerland, the United Kingdom, and the
United States.

We use annual data because theinfluence of fiscal
variablesonreal ratesismost likely toemergeat low
frequencies; the evidence on interest-rate conver-
gence, athough still fragmentary, suggests that it
occurs over the span of a year; and the annua
frequency avoids overlapping data, which would
complicate the estimation.® However, this leaves
only 20 observations, whichimposesimportant con-
straints on estimation methods and on statistical
interpretation. Extending the series back would not
appear to beappropriate, since capital market liber-
alizationwaslesswidespreadinthe 1960sand early
1970s.

The rea interest rates for each country and their
unweighted averageareplottedin Figure 1. In most
countries, thereal interest rate was quitelow inthe
1970s, although the sample used in this paper cap-
turesonly the end of thisperiod, and then increased
substantially in the early 1980s. During the past
decade, real interest rates varied substantially, al-
though in most countries there is little clear trend
until recently, whenreal interest rateshavefallenin
advanced economies.® As documented by Gagnon
and Unferth, interest ratesin most countries appear
to gravitate towards the average, especially if con-

4 Brunner and Kaminsky basetheir choi ceonthestandard augmented Dickey—Fuller tests. Experiencehasshown, however, that
it can bedifficult to distinguish integrated from stationary series. For example, although standard statistical testsindicatethat US
real GDPisintegrated, substantial work hascast doubt on thisconclusion and, by implication, on the power toreject integration—
see Cochrane (1988) and Stock (1991). Scepticism about therelevant statistical testsleads usto put moreweight on thefollowing
ex-ante presumptions. Thefiscal variables, defined asaratio to GDP, are bounded (except perhapsfor debt) and therefore cannot
truly be integrated, although they may appear to be so in actual samples. If therea interest rate is ultimately tied down by the
marginal product of capital and fiscal policy, then it too should be stationary, according to standard growth theory. In any case,
wetried cointegration estimation, andfoundthat: (i) assumingthey areintegrated, our regressorsarecointegrated; and (i) theimplied
long-run coefficient on debt is similar to the estimates presented in the paper.

5 Overlapping data—e.g. using monthly observations of 12-month returns—can, for example, yield moving average errors.

8 Thoughtherehasbeensignificant fiscal consolidation, particularly in Europeand theUnited States, therecent declineprobably
reflects more than one factor. The regression results are reported below.
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Table 1
Correlations of Ex-Post Real Interest Rates

Average Bdgium Canada Denmark Germany Japan  N'landsSwitzerland UK

Canada (0.81) (0.44)

Denmark (0.62) (0.63) (0.43)
Germany (0.95) (0.74) (0.74) (0.59
Japan (0.90) (0.76) (0.64) (0.52
Netherlands (0.70) (0.84) (0.46) (0.52)
Switzerland (0.74) (051) (051) (0.54)
UK (0.90) (055 (0.79) (0.40)
USA (0.66) (0.34) (0.63) (0.02

(0.81)

(0.68)  (0.55)

(0.80) (0.58) (0.41)

(0.88) (0.73) (062) (0.71)
(055 (0.71) (0.18) (0.26) (0.62)

stant differences over the sample are removed
(notably in the cases of Belgium and Switzerland).
Table 1 reports the cross-correlations between the
real interest-rate measures studied by Gagnon and
Unferthwhenthesampleisextendedtoincludedata
through1997.

As can be seen in the table, there is generdly a
significant positive correlation between the real
interest rateinonecountry andthereal interest rates
intheother countries, and thereal interest ratein al
of thecountriesishighly correlatedwiththeaverage
real interest rate.

In the basic regression specification, the country-
specificinterest ratesareexplained by three OECD-
widefiscal variables. That is, theregressorsarethe
sameineach equation (country). Thefiscal variable
of most interest isgovernment net debt. Analterna-
tive would be gross debt, but it includes intra-
government hol dingsand soinsomecountriesdevi-
ates substantially from the net debt position of the
public sector vis-a-vis the private sector. Interest
rates can also be sensitive to fiscal impul ses, espe-
cially when agentsareliquidity constrained. Meas-
uring such impulses is not straightforward, since
taxes and transfers respond endogenously to eco-
nomic conditions. Weusereal government absorp-
tion (consumption plus investment) and its first
differenceto capturetheseimpul ses, onthegrounds
that this component is relatively insensitive to the
business cycle and that most macroeconomic mod-
els suggest that the multiplier is much larger for
absorptionthan for taxesor transfers. Each of these
seriesisdivided by anational GDP (nominal inthe
case of debt, real in the case of absorption). The
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regressors are weighted averages of these ratios,
where the weights are GDPs in common currency
calculated using purchasing power parities (rather
than actual exchange rates), as published by the
OECD. These three aggregate fiscal variables are
plotted in Figure 2 against the average real interest
rate.

IV. ESTIMATION RESULTS
(i) OLS Estimates

The most straightforward model for estimating the
effectsof global fiscal policy onredl interestratesis:

RR=a+h *X+¢ @

wherethe subscript i refersto the country (thetime
subscript has been suppressed), RR is the red
interest rate, and X isthevector of thethree OECD-
widefiscal variables. All other influencesonthereal
interest rateareburiedintheerror term, which must
be uncorrelated with X if the coefficient estimates
are to be unbiased. Since these regressions have
few degreesof freedom, itisdifficult tomodel these
other influences explicitly. However, in section V,
we add several candidates to the specification and
find that they do not substantially affect the coeffi-
cient on debt.

The OLS results are shown in Table 2. For all
countries except Belgium, Denmark, and the Neth-
erlands the estimated coefficient on the net public
debt variableis significant at the 95 per cent level.
There is considerable variability in the point esti-



Figure 1
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Ex-post Real Interest Rates—12-month Euromarket
(bar: real interest rate; line: averagereal interest rate)
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Figure 2
Net Public Debt and Government Consumption Ratios in the OECD: 1978-97
(line: averageex-postreal interest ratein 9 countries)
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Table 2
OLS Estimation Results?

OECD publicconsumption®

Country OECD Change Leve Std error R? DW
constant debt®
Belgium -37.57 0.09 2.68 251 1.22 0.56 1.53
(2.35) (1.52) (1.85) (2.76)
Canada —-49.68 0.28 1.80 2.85 1.86 0.41 0.92
(2.05) (3.24) (0.82) (2.06)
Denmark —44.70 0.13 1.96 2.89 2.25 0.25 1.66
(1.52) (1.28) (0.74) (1.73)
Germany —46.94 0.23 384 2.71 127 0.60 1.95
(2.84) (3.97) (2.56) (2.87)
Japan —94.79 0.30 3.03 550 1.70 0.65 1.49
(4.29) (3.90) (1.52) (4.36)
Netherlands —23.13 0.07 3.22 1.58 153 0.36 174
(1.16) (1.00) (1.78) (1.39)
UK -85.01 0.45 5.60 471 231 0.58 1.48
(2.82) (4.25) (2.05) (2.74)
USA -80.23 0.28 2.05 4.68 2.80 0.31 121
(2.20) (2.19 (0.62) (2.25)
Switzerland  —43.74 0.26 2.88 2.34 1.36 0.56 2.68
(2.47) (4.24) (1.79 (2.31)

Notes: 2 T-statistics are reported in parentheses under the estimated coefficients. "Measured as aratio of
nomina GDP. *Measured asreal government consumption expendituresin the OECD countries divided

by real GDP.

mates, which rangefrom 0.07 inthe Netherlands—
implying that a 1 percentage point increase in the
OECD-wide debt—GDP ratio raises the Dutch in-
terest rate by 7 basis points—to 0.45 for the United
Kingdom. The coefficient on the absorption—-GDP
ratioispositivefor all countries, andissignificantfor
most. The change in the ratio is positive for all
countries, but largely insignificant. Despite the ag-
gregate nature of the regressors, the explanatory
power of the regressions, as judged by the R-
squared, is quite good. For most countries, the
Durbin-Watson statistics and the residuals, which
areplotted in Figure 3, suggest little residual seria
correlation, although this conclusion is based on a
very limited number of observations.

These results broadly support the hypothesis that
world debt isan important determinant of national
real interest rates. However, the precision of the

estimatesislimited by thefew degrees of freedom.
Moreover, the underlying logic of interest rate de-
termination in integrated capital markets suggests
that world debt and deficits may affect each coun-
try’ sinterest rateequally. Although our model does
not ruleout thepossibility that national debt variables
are also important, wefind little evidence that they
add much to the basic model once the aggregate
debt variableisincluded in theregression. Table 3
reports the estimated parameter estimates and t-
statisticswhen we augment thesimple OL Sregres-
sions reported in Table 2 with measures of own-
country debt ratios.” Inno caseisthereasignificant
positivecoefficient ontheseown-country debt vari-
ables. However, for the United Kingdom and the
United States there appears to be a significant
negativeeffect, confirming someearlier findingsin
theliteraturethat it is possible to generate perverse
effectsby focusing onown-country fiscal variables.

" Theresults for Switzerland are not available because we could not obtain data on net public debt.

85



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 15,NO. 2

Figure 3

Fitted Values and Residuals from OLS Regressions
(solidline: real interest rate; dotted line: fitted values; bar: residuals)
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Table 3
Tests for Own-country Debt Effectst
Own country Debt variable®
Begium 0.07
(2.78)
Canada 0.02
(0.15)
Denmark 0
)
Germany -0.16
(1.91)
Japan 0.04
(0.70)
Netherlands 0
(0.03)
UK -0.17
(3.03)
USA -0.51
(2.36)

Notes. 2 T-statistics are reported in parentheses under the estimated coefficients. *Measured as a ratio of

nomina GDP.

Moreinformation can beextracted fromthelimited
sampleby imposing cross-equationrestrictions. Al-
ternatively, constraining coefficients across equa-
tions (countries) can be thought of as a way of
extractingacommontrend fromthenineindividual
interest rates. We therefore consider systems esti-
mates.

(if) System Estimates

Wefirst consider a simple pooling of the observa-
tions, where the dlope terms, but not the constants,
are assumed to be equal across countries. Interms
of parameter estimates, this amountsto regressing
the three aggregate fiscal variables against the
unweighted sample mean of the nine real interest
rates. The model is:

RR=a+b*X+e. 2

Theresultsof thismodel areshownin Table4. The
coefficients of all three explanatory variables are
positive and statistically significant and for most
countriestheexplanatory power remainsgood. The

coefficient on debtimpliesthat al percentage point
increasein world public debt raises each country’s
interest rate by 23 basis points. Thereis, however,
adeteriorationintheresidual pattern, relativetothe
OL Sresults. Although poolingincreasesefficiency,
especially in view of the few available degrees of
freedom, it may introducebiasif therestrictionsare
incorrect. The standard F-test for 24 linear restric-
tions cannot reject pooling at the 5 per cent level.

Thepooling estimator assumesthat theresidualsare
uncorrel ated acrossequations(countries), although
it seems more natural to assume instead that they
arecorrelated. Itislikely that there arefactorsother
than world fiscal policy that affect all country-
specificinterest rates, especially ontheassumption
that capital marketsareintegrated. Zellner’ s seem-
ingly unrelated regression estimation (SURE) tech-
niqueallowsestimation of covariancesof theequa-
tionerrors, but there are not enough observationsin
our sample to estimate the system with all nine
countries.? We, therefore, divide the countriesinto
two groups and estimate two separate systems, and
impose the same coefficients within each system.

8 For the same reason, we cannot test the pooling restrictions in the SUR estimates.
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Table 4
System Estimation Results?

OECD publicconsumption®

Country OECD Change Level Std error R? DW
constant debt®
Belgium —54.92 0.23 3.01 331 1.38 0.37 117
(3.46) (4.10) (2.24) (3.69)
Denmark -54.38 0.23 3.01 331 2.10 0.21 1.56
(3.38) (4.10) (2.24) (3.69)
Germany -56.75 0.23 3.01 331 1.16 0.58 1.85
(3.56) (4.10) (2.24) (3.69)
Netherlands —55.93 0.23 3.01 331 1.58 0.24 1.49
(3.52) (4.10) (2.24) (3.69)
Switzerland ~ -58.37 0.23 3.01 331 141 0.43 2.01
(3.66) (4.10) (2.24) (3.69)
Canada -55.64 0.23 3.01 331 1.80 0.31 0.89
(3.47) (4.10) (2.24) (3.69)
Japan -57.39 0.23 3.01 331 1.70 0.61 112
(3.60) (4.10) (2.24) (3.69)
UK -55.89 0.23 3.01 331 2.39 0.52 1.08
(3.49) (4.10) (2.24) (3.69)
USA -56.53 0.23 3.01 331 254 0.30 112
(3.57) (4.10) (2.24) (3.69)

Notes. 2 T-statistics are reported in parentheses under the estimated coefficients. "Measured as aratio of
nomina GDP. *Measured as real government consumption expendituresin the OECD countries divided

by real GDP.

Oneintuitively appealing groupisGermany andthe
four smaller European countries, al of which have
closeeconomictiesto Germany. Another isthefour
largest countries, all of which haveimportant world
currencies and large capital markets, plus Canada,
which is linked closely to the United States. This
yields two groups of five countries each, with
Germany being in both groups.

Examination of thecovariancematrix of theresiduals
fromthe OL Sregressions, shownon Table5, lends
support to this partition. For example, the US re-
sidua is negatively correlated with those of the
smaller European countries, but ispositively corre-
lated with Germany and the United Kingdom. The
German residual is highly correlated with many of
the large countries, and also with those of some
small countries, such as Belgium and Switzerland.

Subject to the choice of these two five-country
systems, the SUR estimates are shown in Table 6.
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In both systems, the coefficient onthedebt variable
is significant, very similar, and lower than in the
pooled regressions. The absorption variables re-
main significant, withthe coefficient onthelevel of
absorption also being lower than in the pooled
regressions.

(iii) Proxies for the World Real Interest Rate

All the regressions confirm the influence of world
fiscal variables—including the debt—GDP ratio—
onreal interest ratesin several industrial countries.
Asdescribed, thelogic underlying theseregressions
assumestheexistence of aworld capital market and
even a world interest rate. Another test of the
hypothesisof crowding out at theworldlevel would
beto regressworld fiscal variablesdirectly against
anexplicitworld interest rate. To explorethisissue
further, thetwo definitionsof theworldreal interest
rate proposed by Gagnon and Unferth—the simple
average and the first principal component of the
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Table 5
Residual Correlations of OLS Residuals

Bdgum Canada Denmak Geamay  Jgpan N'lands Switzeland UK
Canada (0.46)
Denmark (0.46) (0.35)
Germany (0.76) (0.61) (0.48)
Japan (0.58) (0.54) (0.24) (0.65)
Netherlands (0.76) (0.46) (0.35) (0.63) (0.27)
Switzerland (0.63) (0.07) (0.56) (0.64) (0.34) (0.36)
UK (0.49) (0.63) (0.20) (0.75) (0.55) (0.63) (0.35)
USA (-0.02) (0.52) (-0.39) (0.27) (0.54) (-0.13) (-0.15) (0.44)

interest rates of the nine countries—are regressed
against the fiscal variables used in the previous
section. Thesetwo proxiesareplausibleinthat they
arefairly highly correlated with each of thecountry-
specific interest rates—see Table 1 for the
unweighted sample average and Table 7 for the
factor loadings of the first principal component
(which, asshown, areequal tothecorrel ationsof the
principal componentswith each interest rate). Also
showninTable7 arethetransformedfactor loadings
used asweightsto computeaworldreal interest rate
that is comparable to the raw real interest rate
series.® Theweightisvery low for the United States
and Denmark. For the United States, this result
seems counterintuitive in view of the size of its
financial market. This may reflect important idio-
syncratic shocks in US financial markets, such as
the large increase and subsequent decline in the
exchange rate in the mid-1970s, which would be
consistent with Gagnon and Unferth’ sfinding that
the USinterest rate has not converged very rapidly
totheworldrate. Thisresultis, however, consistent
with the OL S and pooled regressions.

The regression results are summarized in Table 7.
For the simple average these are identical to the
pooled regression, and are repeated here only for
convenience. The results with the weighted aver-
agearevery similar, but the debt coefficient for the
first principal component regression isbelow even
the SURE results.

V. EXTENSIONS TO THE BASIC
MODEL

As atest of the robustness of the results, severd
regressors were added one at a time to the basic
specification, using annual data. Theseare, likethe
fiscal regressors, aggregates across countries. The
results for the average world interest rate (corre-
sponding to the pooled system estimate), the first
principal component, and thetwo SUR systemsare
shownin Table8. Intheinterest of brevity, only the
coefficients on the added variable and on debt are
shown, along with significance statistics.

Theory suggestsvariablesthat should affect thereal
interest rate. In standard growth models, higher
labour force or productivity growth (both of which
affect real output growth) lowers the steady state
capital—output ratio and so raises the interest rate.
The change in public debt—the public-sector bor-
rowing reguirement—may crowd out activity in
additiontoitseffect on subsequent level sof debt, as
in Brunner and Kaminsky.

In general, the coefficients on the additional vari-
ables are themselves statistically insignificant and
donot affect thesign of thepublicdebt variableand,
especialy in the cases of changes in the labour
force, employment, real GDP, and net public debt,
typically do not much affect itssize or significance
either.

9 Theloadingfactorsarecomputed fromnormalized (zero mean and unit standard deviation) interest-rateseries, rather thanfrom
theraw series. For theregression, thesefactorswererescaled so their sum of squaresequalled one, and theraw interest-rate series

were averaged using the squares of therescaled factors.
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Table 6
System Estimation Results with SURE?

OECD public consumption®

Country OECD Change Level Std error R? DW
constant debt®

Five European countries: LLF=-157.713

Belgium -38.20 0.18 3.16 2.37 1.32 0.37 1.13
(2.91) (3.93) (2.66) (3.17)

Denmark —-37.66 0.18 3.16 2.37 2.08 0.20 157
(2.87) (3.93) (2.66) (3.17)

Germany —40.02 0.18 3.16 2.37 117 0.59 173
(3.05) (3.93) (2.66) (3.17)

Netherlands —39.21 0.18 3.16 2.37 1.49 0.26 1.55
(2.99) (3.93) (2.66) (3.17)

Switzerland —41.64 0.18 3.16 2.37 1.39 0.43 2.05
(3.18) (3.93) (2.66) (3.17)

Fivelarge countries: LLF =-182.417

Canada -38.91 0.17 2.95 2.38 1.82 0.29 0.77
(2.88) (3.67) (2.41) (3.09)

Germany —-40.02 0.17 2.95 2.38 1.18 0.59 1.68
(2.96) (3.67) (2.41) (3.09)

Japan —40.66 0.17 2.95 2.38 1.83 0.59 0.99
(3.01) (3.67) (2.41) (3.09)

UK -39.16 0.17 2.95 2.38 251 0.51 1.01
(2.90) (3.67) (2.41) (3.09)

USA -39.79 0.17 2.95 2.38 2.60 0.29 1.04
(2.94) (3.67) (2.41) (3.09)

Notes. aT-datisticsarereportedin parenthesesunder theestimated coeffi cients. "M easured asaratio of nominal
GDP. cMeasured asreal government consumption expendituresinthe OECD countriesdivided by real GDP.

Asstated earlier, itissometimesarguedthat therise
inreal interest rates was caused by the disinflation
process in the early 1980s. In order to test this
hypothesis, Table8includesresultswhenthechange
in the GDP inflation rate is added to the basic
specification.’® While the parameter estimates on
thisvariablearesignificantinsomecases, weobtain
very similar estimatesfor the parameter on the debt
variable. In addition, very similar results are also
obtained when weusethe CPI indicesinstead of the
GDP deflatorsto develop an aggregate measure of
inflation inthe OECD countries.

VI. POLICY IMPLICATIONS

This paper has presented evidence that the ratio of
OECD public debt toworld GDP hashad asubstan-
tial effect on rea interest rates in nine industria
countriesthat havehadliberalizedfinancial markets
sincethelate1970s. Thesefindingsprovidesupport
for the hypothesis that there is significant interna-
tional integration of capital markets.

However, there are anumber of reservationsworth
raisingat thispoint. First, thesampleisquiteshort—

10 Similar resultsare obtained if the changeinthe GDPinflation rateisadded for each country rather than using an OECD measure

of inflation.
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Table 7
Estimation Results with Average and Principal Components?

OECD publicconsumption®

Constant OECD Change Levd Std error R? DW
debt®

Firstprincipal -32.10 0.12 174 177 0.67 0.62 1.28
component (3.67) (4.05) (220) (359
Average -56.20 0.23 3.01 331 121 0.63 1.20
rea interest rate  (3.57) (4.20) (211) (3.69)
Weighted-average —57.33 0.24 321 3.35 1.24 0.63 121
rea interest rate  (3.55) (4.28) (2190 (369

L oad factors and corresponding weightsfor the first principal component:

Load factors Weights
Belgium 0.81872 0.117
Canada 0.79102 0.110
Denmark 0.64660 0.073
Germany 0.96270 0.162
Japan 0.88657 0.138
Netherlands 0.74469 0.097
Switzerland 0.75650 0.100
UK 0.89168 0.139
USA 0.60019 0.063

Notes: 2T-statistics are reported in parentheses under the estimated coefficients. ®Measured as aratio of
nominal GDP. *Measured asreal government consumption expendituresin the OECD countries divided
by real GDP. “Weights are derived by squaring the load factors and dividing by their corresponding sum.

necessarily so, given that capital-market liberaliza-
tion and integration are relatively recent phenom-
ena. As a result, the parameters are not very
precisely estimated, and we would not place great
weight on the point estimates themselves. For ex-
ample, consider the debt coefficient of about 0.18
fromthe SURE exercise. Whileacoefficient of this
size could be rationalized in a macroeconomic
model, it strikesmost readersasrather large.** And
the coefficient on government absorption seems
very largeindeed. But these could becut in half, for
example, and would still, in our judgement, be con-
sistent with the evidence presented in this paper.

Second, as mentioned earlier, this paper does not
examine individual country interest rates or the
evolutionof spreadsacrosscountries. Spreadsmight
change owing to country-specific fiscal develop-
ments, though our simple test and the literature on
country-specific fiscal policies suggest otherwise.

Third, while we have characterized the capital
marketsinthe countriesusedinour sampleasbeing
internationally integrated, it is clear that financial
markets have evolved significantly since the late
1970s. Thisobservation suggeststhat theremight be
mileage in investigating how changes to interna-

1 Thelong-runeffectsof government debt will dependtoalargeextent onthesensitivity of consumption expendituresto changes
in thereal interest rate. Farugee and Laxton (1999) show that these estimated effects of world government debt on real interest
rateswould be consistent with an intertemporal elasticity of substitution around 0.2. While thistype of estimateisin thelow end
of the range from a survey of empirical studies, it is not uncommon to find estimates of this magnitude in the literature.

91



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 15,NO. 2

Robustness Tests: Adding Other Variables

Table 8

Mode!

Added variable

Estimated parameter

Debt variable

Estimated parameter

Growth rate of the labour force
Average real interest rate
Weighted average real interest rate
System #1: 5 European countries
System #2: 5 large countries

Growth rate of employment
Average red interest rate
Weighted average real interest rate
System #1: 5 European countries
System #2: 5 large countries

Real GDP growth

Average real interest rate
Weighted average rea interest rate
System #1: 5 European Countries
System #2: 5 Large Countries

Growth rate of labour productivity
Average red interest rate
Weighted average real interest rate
System #1: 5 European countries
System #2: 5 large countries

Changein net public debt

Average real interest rate
Weighted average rea interest rate
System #1: 5 European countries
System #2: 5 large countries

Changein GDPinflation

Average red interest rate
Weighted average real interest rate
System #1: 5 European countries
System #2: 5 large countries

0.97 (t = 0.65)
1.15 (t = 0.76)
1.83 (x° = 2.27)
0.48 (X2 = 0.46)

0.83 (t = 1.35)
0.90 (t = 1.44)
1.02 (x2= 3.62)
0.56 (x2= 1.18)

0.41 (t = 0.95)
0.44 (t = 1.00)
0.42 (X2 = 1.23)
0.35 (X2 = 0.90)

0.45 (t = 0.62)
0.44 (t = 0.59)
~0.07 (x?= 0.17)
0.30 (X2 = 0.53)

—0.37 (t=1.29)
~0.40 (t = 1.38)
~0.23 (x2 = 0.94)
~0.10 (x2 = 0.43)

~0.26 (t = 0.94)
—0.24 (t = 0.87)
0.13 (x2 = 22.43)
—0.32 (x?=21.82)

0.27 (t = 3.28)
0.29 (t = 3.42)
0.25 (x2 = 7.84)
0.20 (X2 = 4.23)

0.28 (t = 4.35)
0.29 (t = 4.49)
0.20 (x’= 8.11)
0.22 (X°= 6.67)

0.26 (t = 4.14)
0.27 (t = 4.23)
0.20 (x2 = 6.79)
0.21 (X2 = 6.26)

0.23 (t = 3.95)
0.24 (t = 4.02)
0.18 (x2 = 5.87)
0.18 (X2 = 6.78)

0.31 (t = 3.85)
0.33 (t = 3.99)
0.22 (x? = 6.35)
0.20 (X? = 3.13)

0.21 (t = 3.39)
0.22 (t = 3.44)
0.23 (X2 = 5.64)
0.15 (X2 = 4.99)

tional capital marketshaveaffected therelationship
betweenworlddebt andinterestrates. Thelogicof this
paper suggeststhey shouldbemorecl osaly linked now
thanthey were 20 yearsago. However, the extent and
sophisticationof suchaninvestigationwouldremain
limited by therelatively small samplesize.

From a policy perspective, capital market integra-
tion expandsthe opportunitiesfor public debt man-
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agement for all countries, just asfreetradeingoods
and services expands each country’ s consumption
set. If the public debt policies of each country were
optimal (in some sense), then integration would
raise world welfare, just as free trade does. On
the other hand, integration raises the problem of
spillovers, or external effects, of public debt. Any
country that issues a significant amount of debt
will tend to raise interest rates, and induce crowd-



ing out, worldwide. The incentives faced by each
government are thereby tilted towards more debt
issue. Put differently, theinternational integration of
capital markets has provided governments with
greater scopetoissuedebt by reducingthedomestic

APPENDIX: DATA SOURCES AND
DEFINITIONS

The data on real interest rates were obtained
from the Federal Reserve Board of Governors.
The other individual country data were taken
from the OECD Analytical Database (ADB) and
the OECD Economic Outlook. The OECD ag-
gregateswere constructed by weighting theindi-
vidual country variables by GDP-PPP weights
published by the OECD. Theweights used were:
Czech Republic (0.62); Denmark (0.55); Finland
(0.46); France (6.18); Germany (8.10); Greece
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