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Taylor rules, which link short-term interest rates to ﬂuctuations in inﬂation and output,
have been shown to be a good guide (both positively and normatively) to the conduct of
monetary policy. As a result they have been used extensively to model policy in the
context of both closed and open economy models. Their determinacy properties have
also been analysed in the context of closed and, to a more limited degree, in small open
economy models. In this paper, we extend the analysis of the determinacy properties of
Taylor rules to the case of a benchmark two-country model. When the rules are speciﬁed
in terms of output-price inﬂation we conﬁrm and extend the conventional results from
the closed economy literature—satisfying the Taylor principle is the key to ensuring
determinacy, although the presence of backward-looking price-setting can affect the
determinacy properties of the two-country model. However, the conventional results do
not hold when we replace output-price inﬂation with consumer price inﬂation in the
speciﬁcation of the rule. In this case, Taylor rules which satisfy the Taylor principle will
be indeterminate, unless there is an unusually large home bias in consumption. Similar
indeterminacy problems arise when one country targets CPI inﬂation and the other
output-price inﬂation. In this case we show that, even if determinacy is achieved, large
spillovers may occur between countries.
& 2009 Elsevier B.V. All rights reserved.
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1. Introduction
Monetary policy rules based on inﬂation targets are widely used in the literature, in the context of both closed and open
economy models. The best known example is the Taylor rule (see Taylor, 1993), which takes the following form:
Rt ¼ r þ pt þ mp ðpt  pT Þ þ my ðyt  y t Þ

(1)

where Rt represents the short-term nominal interest rate. The rule requires the central bank to raise this interest rate such
that real interest rates rise above their steady-state value (r ) in response to inﬂation (pt) lying above target (pT) and positive
values of the output gap, (yt  y t ). Taylor (1993) argued that for such a rule to approximate optimal monetary policy it
should satisfy what has become known as the Taylor Principle, which states that the response of nominal interest rates to
excess inﬂation should be more than one for one, such that real rates rise whenever inﬂation lies above its target, cet. par.
That the rule should satisfy this principle has been conﬁrmed more formally in the context of simple general equilibrium
$
Financial support from the ESRC (Grant nos. L138251050 and RES-156-25-003) is gratefully acknowledged. We would like to thank the editor, Juergen
von Hagen, two anonymous referees, Tanya Kirsanova, Alan Sutherland and participants at conferences at the Universities of Oxford and Warwick for
helpful comments on an earlier draft of the paper.
 Corresponding author. Tel.: +44 141 330 3702.
E-mail addresses: C.Leith@lbss.gla.ac.uk, C.B.Leith@lbss.gla.ac.uk (C. Leith).

0014-2921/$ - see front matter & 2009 Elsevier B.V. All rights reserved.
doi:10.1016/j.euroecorev.2009.04.009

ARTICLE IN PRESS
972

C. Leith, S. Wren-Lewis / European Economic Review 53 (2009) 971–995

models which include nominal price rigidities (see for example, Clarida et al., 1999; Woodford, 2001a, 2003). Following
Leeper (1991), we will use the term ‘active’ to describe a monetary policy rule that obeys the Taylor principle, and ‘passive’
for one that does not.
In extending this analysis to the open economy, a key issue is whether consumer price inﬂation might be a better target
than output-price inﬂation. As discussed in Svensson (2000) and later in this paper, the direct role of the exchange rate in
inﬂuencing consumer prices will mean that consumer and output prices will react differently to policy. However, empirical
work which seeks to estimate Taylor rules as a means of describing and evaluating past policy has not considered this to be
an important issue.1 Critically, in practice all central banks implementing inﬂation targeting have chosen a consumer pricebased measure of inﬂation.
At the same time a related theoretical literature has attempted to characterise optimal monetary policy in the context of
small country open economy models.2 In deriving optimal monetary policy rules for a benchmark small open economy
model, Clarida et al. (2001) argue that the policy maker’s problem is isomorphic to that in the closed economy case, and
that optimal monetary policy should, therefore, follow a simple Taylor rule, with excess inﬂation deﬁned in terms of
output-price inﬂation. Subsequent work has suggested that relaxing some of the assumptions underpinning this
benchmark model, say, for example, by allowing for stickiness or incomplete exchange-rate pass-through in the setting of
import prices, non-traded goods or shocks to international risk sharing, may result in open economy variables, such as the
exchange rate, entering into the optimal monetary rule (see, for example, Corsetti and Pesenti, 2005; Monacelli, 2003; Kara
and Nelson, 2003; Leith and Wren-Lewis, 2007; Kirsanova et al., 2006). However, this optimal monetary policy literature
does not, typically, suggest that adopting one deﬁnition of inﬂation over the other will lead to indeterminacy provided any
rule satisﬁes the Taylor principle.
In this paper we show, in the context of a two-country model, that if both countries implement Taylor rules which
satisfy the Taylor principle, deﬁning excess inﬂation in terms of consumer prices and assuming an empirically plausible
degree of openness will result in indeterminacy, such that there will not be a unique perfect foresight equilibrium path.
This indeterminacy does not arise if each economy targets output-price inﬂation and satisﬁes the Taylor principle. We also
show that ‘mixed regimes’, where one country targets consumer price inﬂation and the other output-price inﬂation, suffer
similar problems of indeterminacy as when both target consumer price inﬂation. Even when parameters allow a
determinate solution, signiﬁcant spillovers between economies can occur, implying that one country has a clear interest in
the monetary policy pursued by the other.
The current paper is related to recent work by De Fiore and Liu (2005), Linnemann and Schabert (2006) and Zanna
(2003), who also consider the determinacy of interest rate rules, but in the context of small forward-looking open economy
models. They also ﬁnd that for sufﬁciently open (but, small) economies, adopting CPI inﬂation targeting may lead to
indeterminacy. Our model differs from this work by considering determinacy in a two-country model.3 The fact that the
difference between CPI and output-price inﬂation involves both the exchange rate and foreign prices, means any results
obtained under the small open economy assumption need not hold after relaxing this assumption. Indeed, our analysis
shows that the deﬁnition of ‘sufﬁciently open’ depends upon the policy responses to inﬂation and the deﬁnition of excess
inﬂation in both economies, and furthermore that unilaterally adopting a CPI inﬂation target in the rule is likely to raise the
critical value of ‘openness’ needed to avert indeterminacy, relative to the case where both economies adopt a CPI-based
rule. For plausible descriptions of policy most economies would be subject to indeterminacy should they adopt a Taylor
rule speciﬁed in terms of CPI inﬂation. We also demonstrate that these results are robust to different assumptions about
the degree of forward and backward-looking behaviour in price-setting, while non-standard combinations of policy
parameters can ensure determinacy when there is a large degree of backward-looking price-setting in one or other
economy.
In the main model analysed, we do not assume that consumers are inﬁnitely lived. We do this for two reasons. Firstly,
this removes the unit root property from the equilibrium dynamics which is well known in international macroeconomics
(see for example, Schmitt-Grohe and Uribe, 2003), and which would otherwise preclude the local analysis of stability we
undertake.4 Secondly, the presence of ﬁnitely lived consumers potentially modiﬁes the stability analysis in a non-trivial
way, allowing for additional interactions between the two economies’ monetary policies. We assess the extent to which

1
For example, the original Taylor rule (Taylor, 1993) is speciﬁed in terms of output prices in the form of the GDP deﬂator. This measure is also adopted
in the empirical work of, for example, McCallum (2000) and Orphanides (2004). However, it is as least as common for the rule to be speciﬁed in terms of
CPI inﬂation—see for example, Clarida et al. (1998), Gerlach and Schnabel (2000) and Altavilla (2003). A rare example of where the two measures are
compared is, Clarida et al. (2000), who show that replacing an output-price deﬁnition of excess inﬂation with CPI inﬂation does not signiﬁcantly alter the
estimated coefﬁcients of a Taylor-type rule describing US monetary policy.
2
Benigno and Benigno (2006) and Clarida et al. (2002) consider the desirability of co-ordinating monetary policies in the context of a two-country
model. However, the fundamental stabilising properties of interest rate rules under alternative deﬁnitions of excess inﬂation are not considered in these
papers.
3
Benigno and Benigno (2008) explore determinacy of interest rate rules in a two-country context, but they only consider rules cast in terms of output
rather than cpi inﬂation. Nevertheless, adding terms in the level of the exchange rate to the rules, as in Benigno and Benigno (2008) and Benigno et al.
(2007) maybe an alternative means of ensuring determinacy.
4
Linnemann and Schabert (2006) employ the devices of perfect capital markets and a trade friction to render the model stationary, Zanna (2003) uses
portfolio adjustment costs and De Fiore and Liu (2005) assume perfect risk sharing to close-off the current account.

