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We analyze the influence of the fiscal position on the transmission of government spending shocks in a New
Keynesian model. We find that once we allow for positive levels of government debt in the steady state, the
size of the fiscal multiplier depends strongly on the horizon at which the multiplier is evaluated. While the
long-run effect of a fiscal policy innovation is typically of a similar order of magnitude as in Galí et al.
(2007), short-run multipliers differ substantially. The reason for this non-monotonic behavior is the interac-
tion between the dynamics of the inflation rate and the debt level in real terms for sufficiently high levels of
government debt in the steady state.
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1. Introduction

Howdoesfiscal policy influence thebusiness cycle? This question has
received a tremendous amount of renewed interest in academic discus-
sions as well as in policy debates in the aftermath of the global financial
crisis (see e.g. Cwik and Wieland, 2011; Ramey, 2011, for recent sur-
veys). Similarly, rising government debt levels have also attracted a lot
of interest since debt-to-GDP ratios have been increasing strongly
throughout the industrialized world. Fig. 1 shows that according to
the OECD projections for debt-to-GDP ratios in 2013, 11 out of 34
OECD countries are expected to breech a debt-to-GDP level of 100%
in 2013.

Nevertheless, the existing literature treats these two issues as
being largely distinct and neglects potential interrelationships be-
tween the level of government debt and the effects of fiscal policy
on the business cycle. Although a wide range of values is used to cal-
ibrate the steady state ratio of government debt-to-GDP in the liter-
ature, the potential sensitivity of the results with respect to different
ratios of government debt-to-GDP in the steady state has not been

explored.3 In this paper, we contribute to the literature by analyzing
if and how the steady state debt-to-GDP ratio influences the re-
sponses of macroeconomic variables to a government spending shock
in a New Keynesian model in which a fraction of the household sector
is characterized by rule-of-thumb behavior as in Galí et al. (2007).

We find that with increasing levels of government debt, the dynam-
ics of the model become generally more persistent and less monotonic,
albeit the long-run responses to a government spending shock are of a
similar order of magnitude as in Galí et al. (2007). Put differently, the
magnitude of the fiscal multiplier depends strongly on the horizon at
which the multiplier is evaluated for sufficiently large levels of steady
state government debt. The intuition goes as follows: an expansionary
government spending shock, for instance, puts upward pressure on in-
flation and reduces government debt in real terms. For an empirically
plausible calibration of the fiscal policy reaction function, taxes decline
in response to the reduction in the real level of debt and therefore fiscal
policy exerts an additional, expansionary effect via the increase in the
disposable income of rule-of-thumb agents which ultimately results in
an increase in aggregate consumption. Over the medium run, however,

Economic Modelling 33 (2013) 762–771

⁎ Corresponding author. Tel./fax: +43 512 507 7357.
E-mail addresses: eric.mayer@uni-wuerzburg.de (E. Mayer),

sebastian.rueth1@uni-wuerzburg.de (S. Rüth), johann.scharler@uibk.ac.at (J. Scharler).
1 Tel.: +49 931 3182948; fax: +49 931 888 7275.
2 Tel.: +49 931 3186398; fax: +49 931 888 7275.

3 For instance, Galí et al. (2007) analyze the responses to government spending
shocks under the assumption that government debt is zero in the steady state. Forni
et al. (2009) and Ratto et al. (2009) analyze euro area data and use a debt-to-GDP ratio
of 60% in the steady state. For the US, Leeper et al. (2010) set the steady state debt-to-
GDP ratio to roughly 33%.

0264-9993/$ – see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.econmod.2013.05.011

Contents lists available at SciVerse ScienceDirect

Economic Modelling

j ourna l homepage: www.e lsev ie r .com/ locate /ecmod

http://crossmark.dyndns.org/dialog/?doi=10.1016/j.econmod.2013.05.011&domain=f
http://dx.doi.org/10.1016/j.econmod.2013.05.011
mailto:eric.mayer@uni-wuerzburg.de
mailto:sebastian.rueth1@uni-wuerzburg.de
mailto:johann.scharler@uibk.ac.at
http://dx.doi.org/10.1016/j.econmod.2013.05.011
http://www.sciencedirect.com/science/journal/02649993


the inflationary effects of the government spending shock lead to higher
real interest rates via activemonetary policy and therefore the real debt
burden starts to increase. As a consequence, taxes increase and the ini-
tially expansionary effect is counteracted. Since these effects unfold
slowly over time, the dynamics of the model become more persistent
and the adjustment back to the steady state is less monotonic.

We also find that higher levels of steady state debt increase the re-
gions of the parameter space associated with indeterminate equilibria.
The intuition behind this result is again closely related to the interaction
between the inflation rate and the real debt level which increases the
volatility of disposable income such that the standard Taylor principle
does no longer guarantee determinacy. Specifically, we show that
even relatively low degrees of price stickiness may give rise to indeter-
minacy if the debt-to-GDP ratio is sufficiently high. In this sense our
results extend the analysis of Galí et al. (2004) who show that rule-
of-thumb behavior in conjunctionwith price stickiness increases indeter-
minacy regions.

Overall, our results suggest that when the government is perma-
nently indebted, the effect of fiscal policy on macroeconomic variables
becomes rather erratic over time. If, for instance, the debt level increases
permanently due to a fiscal stimulus package implemented during a re-
cession, then fiscal stabilization policy may become harder to imple-
ment during future downturns. Albeit somewhat related, this point is
different from the argument that high debt levels leave little flexibility
to use fiscal policy in times of economic downturns (see e.g. Fatás and
Mihov, 2009).

Since our results follow from the interaction between the inflation
rate and the real debt level, the paper is related to Aizenman and
Marion (2011) and Krause and Moyen (2011) who also emphasize
the effect of inflation on real debt. However, in contrast to these two
contributions, we highlight the endogenous reaction of inflation with-
out unexpected policy interventions which are the focus of these pa-
pers. Corsetti et al. (2010) analyze the implications of government
debt in times of deep recessions. They show that anticipated spending
reversals can have expansionary effects in the short-run. Our analysis
differs from this paper in the sense that we look at debt dynamics
more generally and not in the context of severe downturns.

The remainder of the paper is structured as follows: Section 2 de-
scribes the model and the calibration. Section 3 discusses the implica-
tions of a positive debt-to-GDP ratio for equilibrium determinacy and
in Section 4 we demonstrate how the debt-to-GDP ratio influences
the fiscal multiplier. In Section 5 we investigate the robustness of our
results with respect to the calibration of policy rules and in Section 6
we allow for a more general maturity structure of government debt.
Section 7 concludes the paper.

2. Model and calibration

In this sectionwe describe the structure of a standardNewKeynesian
model which forms the basis for our analysis. Firms operate under
monopolistic competition and each firm j hires labor Nj,t and capital Kj,t

to produce a differentiated good Yj,t according to: Yj,t = Nj,t
(1 − α)Kj,t

α.
The firm sells its output at a price Pj,t and faces the demand curve
Yd
j;t ¼ Pj;t=Pt

� �−�Yt , where Yt and Pt denote aggregate output and the
price level respectively. The elasticity of substitution between differen-
tiated goods is denoted by �. As in Calvo (1983), each period, only a frac-
tion (1 − θ) of firms is able to adjust its price. The household sector
consists of (1 − λ) optimizing households with access to capital mar-
kets and a fraction λ of rule-of-thumb consumers. Optimizing house-
holds maximize lifetime utility:
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where Ct
o and Nt

o are consumption and labor supply of optimizing
households. β is the discount factor and φ is the inverse of the Frisch
elasticity of labor supply. The sequence of budget constraints reads:
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where It denotes investment and Bt are government bond holdings.
These bonds yield a gross interest rate of Rt. The capital stock, Kt is
owned by optimizing households and Rt

k is the rental rate of capital. Op-
timizing households draw income from labor WtPtNt

o, capital RtkPtKt − 1
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Fig. 1. Debt-to-GDP ratios in selected OECD countries. Notes: The figure shows the projected debt-to-GDP ratios, as measured by the general government gross financial liabilities, of
selected OECD countries for 2013 in percent.
Data are taken from the OECD Economic Outlook 92 database.
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