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ABSTRACT 

Debt, Deficits and Destabilizing Monetary Policy in Open 
Economies* 

Blanchard (2005) suggested that active interest rate policy might induce 
unstable dynamics in highly-indebted economies. We examine this in a 
dynamic general equilibrium model where Calvo-type price rigidities provide a 
rationale for inflation stabilization. Unstable dynamics can occur when the CB 
is aggressively raising the interest rate in response to higher expected 
inflation. The constraint on stabilizing interest rate policy is tighter the higher 
the primary deficit and the more open the economy is. If the government 
cannot borrow from abroad in its own currency, stability requires interest rate 
policy to be accommodating (passive). Inflation stabilization is nevertheless 
feasible if the CB uses an instrument not associated with default risk, e.g. 
money supply. 
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1 Introduction

Inflation targeting has rapidly become the preferred modus operandi of central bankers

across the world. The ECB has been downplaying its money targets, instituting a de

facto if not yet de jure inflation targeting regime. The UK were early adopters, leaving

the US as the only major hold out among OECD countries. And the practice is also

rapidly gaining ground among emerging market economies (IMF 2005). Mishkin (2004),

for example, stresses the importance of institutional arrangements, but otherwise concludes

that "inflation targeting can be an effective tool for emerging market economies to manage

their monetary policy".

Yet it is particularly in the latter context that doubts have been raised recently. Blan-

chard (2005) for example has brought up the possibility that explicit inflation targeting in

highly indebted countries with a history of debt servicing problems can lead to "perverse

effects on inflation" and may in fact destabilize the economy. The particular example

given is inspired by the difficulties Brazil has had in bringing down inflation in spite of

substantial fiscal and monetary belt- tightening, and is driven by the interaction between

high interest rates, rising interest expenses and fears of debt default (see also Favero and

Giavazzi, 2005).

The formal literature on inflation targeting has not yet focused on this issue, although

it has obvious practical importance. The literature on inflation targeting is too large to

survey even in summary; a recent overview is given by Svensson (2005). At the heart of

its theoretical foundation is the idea that the central bank should minimize fluctuations

in inflation and the output-gap which are costly because of the existence of price rigidities

(see Svensson and Woodford, 2005). While the central idea is in principle not related to

any particular policy instrument, inflation targeting is often associated with the use of

interest rate feedback rules, also known as Taylor-rules. The idea is that a central bank

should adjust this policy instrument in response to expected inflation in a way that reduces

aggregate demand enough to stabilize inflation. The consensus view emerging from that

literature is that macroeconomic stability of the regime will be assured as long as interest

rates respond to inflation by more than one for one, such that the real interest rate behaves

countercyclically.

In this paper, we set-up a model of a small open economy, where a rigidity in domestic

producer prices is the main macroeconomic distortion. This implies that the central bank

should predominantly stabilize domestic producer prices instead of the CPI (Gali and

Monacelli, 2005). In addition, we introduce the possibility that rising public debt levels

lead to increasing fears of debt default. We view such a relation as a likely property of any

reasonable specification of sovereign default, a property moreover with broad empirical

support (see Edwards, 1984, Cantor and Packer, 1996, Min, 1998, Eichengreen and Mody,
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1998, and Ferucci, 2003).3

For our analysis, we abstract from the precise origins of sovereign default and apply

an ad-hoc specification for the default probability, following a common practice for open

economy models with private debt (see Schmitt-Grohe and Uribe, 2003, for an overview).

Within this environment, analyze the stability implications of monetary policy under

different rules governing fiscal policy and assuming different debt structures.

We start the analysis with the case where the government borrows from abroad in

domestic currency and the central bank controls the short-run domestic interest rate,

which determines the contractual price of government bonds. For this, it is shown that

the conventional recommendation for interest rate policy might lead to unstable debt

dynamics. Specifically, when the central bank raises the nominal interest rate strongly in

response to a rise in higher (domestic producer price) inflation, it raises the cost of debt

financing and can thereby feed expectations of sovereign default. Thus, the initial rise

in the interest rate, which should have induced a real appreciation, can reduce foreign

households’ willingness to invest in domestic government bonds and, instead, lead to a

real depreciation. The latter tends to increase aggregate demand for home goods and thus

to raise rather than to lower domestic inflation, consistent with the effect described by

Blanchard (2005). Thus, the latter effect might prevail, even though our model in principle

accounts for the conventional "Fischer effect", i.e., that higher real interest rates tend to

reduce domestic consumption. Finally, a central bank that further raises interest rates in

response to the unintended rise in inflation induces a vicious circle, such that the economy

evolves on an unstable path.

Yet, the central bank can avoid the perverse inflation effect and thus macroeconomic

instability, by respecting an upper limit on the coefficient indicating the responsiveness

of interest rates to inflation forecasts. The upper limit is shown to decrease the more

higher interest payments are met through debt issue rather than through an increased a

primary surplus. Thus, high primary deficits raise the likelihood for an aggressive interest

rate setting to trigger unsustainable debt dynamics. In contrast, a rise in interest rates

in response to higher inflation will only lead to a moderate increase in the stock of debt,

if costs of borrowing are mainly tax financed. At the same time, the real value of debt

is reduced by higher domestic prices , which lowers the default probability. Concisely, a

higher share of tax financing increases the range of monetary policy regimes, under which

the Fischer effect prevails over the Blanchard effect.

However, it is not only the fiscal policy stance that affects the likelihood of macro-

economic instability. Since the probability of default depends on real value of debt in

terms of the aggregate consumption good, a real appreciation that tends to reduce the

aggregate domestic price level — via an imported deflation — can raise the probability of

3Uribe (2005) for example endogenously derives a similar relation as an equilibrium outcome when fiscal
policy is characterized by an exogenous primary surplus.
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default. Like higher deficits, higher degrees of openness thus tend to narrow the stable

range of monetary policy regimes, such that unstable equilibrium dynamics become more

likely. If we go to the other extreme with respect to fiscal policy or consumption patterns,

the central bank can safely adjust the interest rate in a highly reactive way in response to

higher inflation without fears of destabilizing the economy. In particular, when the govern-

ment runs a balanced budget policy and domestic demand for foreign goods is negligible,

the constraint on monetary policy ceases to exist. Thus, the Blanchard effect virtually

disappears under a sound fiscal policy and with a strong consumption home bias.

Our analysis so far presumes that the government can borrow from abroad in its own

currency, which is certainly an unrealistic characterization of many less developed coun-

tries. Emerging market economies typically face difficulties when they attempt to borrow

from abroad in domestic currency (Eichengreen and Hausmann (1999) and Eichengreen

et al. (2003). Due to this inability, which they refer to as "original sin", external debt

of many less developed countries is mainly denominated in foreign currency. To account

for this phenomenon, we further consider the case where external debt is denominated in

foreign currency. Here, we obtain a stark result: with only foreign debt, and thus complete

indexation with respect to domestic price level surprises, a non-accommodating interest

rate policy will always lead to instability. Thus, whenever the central bank raises the

real interest rate in response to higher domestic inflation, it causes a perverse inflation

effect and destabilizes the economy, regardless of the current fiscal stance. Given that

domestic inflation does not affect the real value of debt and thus the default probability,

the Blanchard effect always prevails over the Fischer effect.

Of course these results do not imply that central banks in less developed countries

should refrain from adopting an inflation targeting strategy altogether. First of all, in-

flation can be stabilized through active interest rate rules without running the risk of

unstable dynamics, when monetary policy is safeguarded by a sound fiscal policy as long

as a sufficiently large part of the debt is not indexed or denominated in foreign currency.

And even if full indexation of debt is unavoidable, the central bank can bypass the prob-

lems associated with sovereign risk if it implements the desired allocation (i.e., its optimal

inflation targeting plan) by an instrument other than the interest rate on a risky asset.

This principle is demonstrated in the last part of the paper, where we introduce money

in our model in a simple way which neglects additional distortions stemming from money

demand. When the central bank controls aggregate demand via the supply of nominal

balances, it can in principle stabilize inflation and output in a way which is consistent

with an optimal targeting plan derived from the minimization of a quadratic loss function

without the instability problems interest rate rules may lead to.

The remainder of this paper is organized as follows. Section 2 develops the model.

In section 3 we derive the stability implications of interest rate policy for the case where

the government can borrow in its own currency. In the last part of section 3 we briefly
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examine the case where public debt is risk-free and reproduce conventional determinacy

results (see Gali and Monacelli, 2005, and De Fiore and Liu, 2005). In section 4 we

analyze macroeconomic stability for the case where the government borrow from abroad

in foreign currency. Section 5 presents an example for a stable implementation of an

inflation targeting strategy. Section 6 concludes.

2 A small open economy model

In this section we present a model of a small open economy.4 There are two types of

assets, which are both internationally traded, namely, domestic public debt and risk-free

privately issued securities. Public debt is associated with a premium due to expected non-

zero sovereign default risk. For simplicity we neglect holdings of money and assume that

the economy is cashless.5 Nominal (real) variables are denoted by large (small) letters.

2.1 Public sector

The domestic public sector consists of two parts, the government and the central bank. The

government levies lump-sum taxes Ptτ t on domestic households (Pt denotes the price level

of the aggregate consumption good) and issues one-period discounted bonds Bt. Domestic

government debt is internationally traded and either held by domestic households BH,t or

by foreign households BF,t : Bt = BH,t + BF,t. The common price 1/Rt of government

bonds in domestic currency is set by the central bank (see below). Each unit of debt Bt−1
issued in t− 1 leads to a payoff of one unit of the domestic currency in period t.

We allow for the fact that an indebted government might not fulfill its debt repayment

obligations in each period. In particular, we assume that the government defaults with

a certain probability δt in each period. Since our analysis aims to explore the impact of

sovereign risk on macroeconomic stability, we introduce a simple ad-hoc specification of

a default probability that rises with the real value of debt, a characteristic that is likely

to emerge from any reasonable explicit derivation of default probabilities (see for instance

Uribe, 2005, or Eaton and Gersovitz, 1981)

δt = δ (Bt−1/Pt) : R+ → (0, 1) , δ0 > 0. (1)

According to (1) the default probability rises with the total amount of debt outstanding.

For the analysis of macroeconomic stability in the subsequent section, we will further

assume that the government only borrows from abroad, which is typically the case for

less developed countries. In this case the default probability will depend on foreign debt

δt = δ (BF,t−1/Pt), which is consistent with the findings in several empirical studies on
emerging market spreads (see e.g. Edwards, 1984, Cantor and Packer, 1996, Min, 1998,

4The basic framework builds on Gali and Monacelli (2005).
5See Woodford (2003).
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Eichengreen and Mody, 1998, and Ferucci, 2003). Analogous specifications for a risk

premium can be found in several open economy models with private debt (see Schmitt-

Grohe and Uribe, 2003, for a discussion and an overview).

One might think of (1) as a measure which accounts for cases where the government

does not (fully) repay its debt obligations due to a lack of liquidity rather than due to

intertemporal solvency. Default might, for instance, occur if when government financing is

constrained by lenders’ unwillingness to borrow without limits or by natural or technical

constraints to taxation. As an example, suppose that the government finances its debt

obligations and stochastic goods purchases g partly by debt issuance and partly by tax

revenues, e.g., according to a simple rule that ensures intertemporal solvency. Further,

suppose that debt has to be issued at the beginning of each period. The amount of newly

issued bonds is thus based on its expected total expenditures. For a sufficiently broad

support of random goods purchases there exists a non-zero probability of default, if tax

revenues are not unbounded. The default probability would thereby rise with the tightness

of the tax limit, with the variance of goods purchases, and, in particular, with the real

value of debt Bt−1/Pt.
Given the specification of default (1), the period-by-period expected government bud-

get constraint for any period t reads:

BtR
−1
t + Ptτ t = Ptgt + (1− δt)Bt−1, where Bt = BH,t +BF,t.

The government follows a simple tax rule. Specifically, taxes are raised to finance a

constant fraction κ of total expenditures, which consist of goods purchases and interest rate

costs of debt financing (1− 1/Rt)Bt. Savings from partial debt repayment are assumed to

be rebated randomly in every period, Pteτ t = κ · [Ptgt + (1− 1/Rt)Bt], where κ ∈ (0, 1] and
Pteτ t denotes lump-sum transfers consisting of taxes net of savings of default Pteτ t = Ptτ t−
δtBt−1. Thus, we abstract from the case where the government runs secondary surpluses

(i.e. a primary surplus that more than covers nominal interest payments). However, fiscal

policy allows for a reduction of real debt due to inflationary erosion for sufficiently high

shares of tax financing. Since our focus is on macroeconomic stability, government goods

purchases are assumed not to affect the results and we assume that gt = 0, for convenience.

Thus, public debt evolves according to

Bt = Rt/ [1 + κ(Rt − 1)]−1Bt−1, where κ ∈ (0, 1]. (2)

Note that κ = 1 is the case of a budget that balances in every period, such that nom-

inal government bonds are constant over time: Bt = Bt−1. For κ < 1, the fiscal policy

is characterized by a secondary deficit which leads to an accumulation of nominal debt.

Whether real debt, which is decisive for sovereign default and thus for equilibrium out-

comes, increases or decreases will actually depend on the inflation dynamics and thereby
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on monetary policy. Note also that we rule out a fiscal policy regime that does not respect

government solvency, κ = 0, which is known as a "non-Ricardian" policy.6 This particular

case is considered in Uribe (2005), where sovereign default due to intertemporal insolvency

is endogenously derived in a closed economy framework for a κ = 0 fiscal policy stance.

As mentioned above, the central bank controls the nominal interest rate Rt on gov-

ernment bonds. We assume that the central bank sets Rt in a state contingent way, i.e.,

according to a simple feedback rule. Given that the rigidity in the domestic producer price

level is the main macroeconomic distortion, a welfare maximizing monetary policy should

aim to stabilize the domestic price inflation rate at the target value πH (see Gali and

Monacelli, 2005). Specifically, we assume that the central bank sets the nominal interest

rate on government bonds contingent on changes in (expected future) domestic producer

price inflation EtπH,t+1:

Rt −R = R(EtπH,t+1 − πH), R0 ≥ 0, Rt > 1, (3)

where R is the average interest rate and πH is assumed to be consistent with the steady

state. We interpret (3) as a simple specification of a monetary policy regime which aims

to reduce welfare losses due to inefficient price setting, which serves as the main rationale

for "inflation targeting" (see Svensson, 1999). Alternatively, an inflation targeting central

bank might use CPI inflation as the indicator for interest rate adjustment. Notably, the

stabilization of the price level of aggregate consumption is, as shown by Gali and Monacelli

(2005) in a corresponding model without public debt, a suboptimal strategy.7 Finally, we

want to point out that the policy instrument Rt is an interest rate on an asset which

exhibits a risky pay-off. Thus, even if one interprets the policy instrument as a short-run

interest rate it carries a risk component, which will be reflected in equilibrium by an risk

premium compared to a nominal risk-free interest rate on internationally traded bonds.8

2.2 Private sector

Households There is a continuum of infinitely lived domestic households. They have

identical asset and time endowments and exhibit identical preferences. They consume a

consumption basket that is an aggregate of domestically produced goods cH and foreign

6Fiscal policy regimes of this type (exogenous primary surpluses/deficits) have been used by the "Fiscal
Theory of the Price Level" to determine the equilibrium price level when monetary policy fails to do so. See
Kocherlakota and Phelan (1999) for an overview and Buiter (2002) or Niepelt (2004) for critical assessments
of this approach. Here, governent solvency, which requires limk→∞ bkR

−1
k

k
i=1 πiR

−1
i−1 to be equal to zero,

is guaranteed for Rt > 1 , since (2) implies limk→∞ bkR
−1
k

k
i=1 πiR

−1
i−1 = limk→∞(bt−1/πt)

k
i=0(1 + κ ·

(Rt+i − 1))−1 = 0 ∀t ≥ 0.
7Moreover, it might be a source of equilibrium multiplicity as shown by De Fiore and Liu (2005) and

Linnemann and Schabert (2005).
8This point has been emphasized by Loyo (2005) in his discussion of Blanchard (2005). He argues that

even an overnight rate (specifically, the Brazilian Selic) contains a risk premium. It should further be
noted that the term "risk-free" refers to secure payments of units of currency.
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goods cF :

ct = γc1−ϑH,t c
ϑ
F,t,

where 0 ≤ ϑ ≤ 1 and γ = [ϑϑ(1 − ϑ)1−ϑ]−1. For a given level of aggregate consumption,
the cost minimizing demand for the goods of home and foreign origin are given by

cH,t = (1− ϑ)

µ
PH,t

Pt

¶−1
ct, cF,t = ϑ

µ
PF,t
Pt

¶−1
ct, (4)

where PH,t and PF,t are the price indices of the domestically produced and foreign con-

sumption goods, respectively. The price index of the aggregate consumption good (CPI)

is defined as

Pt = P 1−ϑH,t P
ϑ
F,t. (5)

Contemporaneous utility ut of a representative domestic household rises with aggregate

consumption and with leisure lt, where lt ∈ [0, 1] and nt = 1− lt is the working time. Its

objective is given by

maxE0

" ∞X
t=0

βtu (ct, 1− nt)

#
, β ∈ (0, 1) (6)

u (ct, 1− nt) =
c1−σt

1− σ
+ ζ

(1− nt)
1−σl

1− σl
, σ > 0, σl ≥ 0 ,

where β denotes the discount factor. The household earns labor income Ptwtnt, pays lump-

sum taxes Ptτ t, and receives profits from monopolistically competitive firms indexed with

i ∈ [0, 1].
Households have access to a complete set of contingent claims, which are internationally

traded. Let Γt,t+1 denote the stochastic discount factor for one-period ahead nominal

pay-off, i.e., the period t price of one unit of domestic currency in a particular state of

period t+ 1 normalized by the probability of occurrence of that state, conditional on the

information available in period t. Then, the time t price of a random payoff Dt+1 in period

t+ 1 is given by Et[Γt,t+1Dt+1]. The budget constraint of a representative households in

terms of the domestic currency reads

Et[Γt,t+1Dt+1] + (BH,t/Rt) ≤ Dt + (1− δt)BH,t−1 + Ptwtnt − Ptct − Ptτ t +Σt,

where Σt collects firms’ profits. The household maximizes lifetime utility (6) subject to

the budget constraint and a no-Ponzi-game condition, taking prices, taxes, dividends, and

the default probability and the initial wealth endowment as given F0 and BH,−1 as given.
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Its first order conditions are

λt= c−σt , (7)

ζ(1− nt)
−σl =wtλt, (8)

βEt

©
(1− δt+1)λt+1π

−1
t+1

ª
= λt/Rt, (9)

βλt+1π
−1
t+1= λtΓt,t+1, (10)

where πt denotes the gross inflation rate πt = Pt/Pt−1. Further, the budget constraint
holding holds with equality and the transversality condition limk→∞Et(Γt+k,t+1+kDt+1+k+

BH,t+k/Rt+k)Γt,t+1+k = 0 is satisfied. Combining the first order conditions lead to the

following arbitrage condition 1/Rt = Et {(1− δt+1)Γt,t+1}. Thus, δt can be interpreted
as a measure for a sovereign risk premium on the price of domestic public debt demanded

by investors.

Production The production sector consists of two parts. Firstly, intermediate produc-

tion is conducted by a continuum of monopolistically competitive firms, each producing a

differentiated good being indexed on i ∈ [0, 1]. Their technology is linear in labor,

yH,it = ni,t, where nt =
Z 1

0
nitdi.

Secondly, there are perfectly competitive firms producing the domestic consumption good

by combining the differentiated intermediate goods as inputs. They use the CES technol-

ogy

yH,t =

·Z 1

0
y
−1

H,itdi

¸ −1
, > 1,

where denotes the elasticity of substitution. Firm i sets the price for the intermediate

good yH,it in home currency PH,it. For a given output level, the final good producer’s cost

minimizing demand is given by yH,it = (PH,it/PH,t)
− yH,t. Zero profits then imply that

the price index of home produced goods is P 1−H,t =
R 1
0 P

1−
H,itdi.

The price setting decision of an intermediate domestic producer is modelled as in

Calvo (1983). The fraction φ ∈ (0, 1) of firms is assumed to adjust their prices with the
steady state rate of domestic producer price inflation πH , where πH,t = PH,t/PH,t−1, such
that PH,it = πHPH,it−1. In each period a measure 1 − φ of randomly selected firms sets

new prices ePH,it in order to maximize the expected sum of discounted future dividends

(PH,it − PH,tmcH,t) yH,it : maxPH,it Et
P∞

s=0 φ
sqt,t+s( ePH,ityH,it+s − PH,t+smcH,t+syH,it+s),

s.t. yH,it+s = ePH,it
− PH,t+syH,t+s, where mcH denotes real marginal costs. Suppose there

exists a steady state where home prices grow at the rate πH,t while all real variables are

constant, e.g. mcH =MCH/PH = ( − 1)/ . Then one can derive the following marginal
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cost based Phillips curve (see Yun, 1995)

bπH,t = χcmcH,t + βEtbπH,t+1, (11)

where χ = (1 − φ)(1 − βφ)φ−1 > 0 and bxt denotes the percent deviation of a generic
variable xt from its steady state value, bxt = log xt/x. Finally, labor demand in a symmetric
equilibrium is given by

wt =
PH,t

Pt
mcH,t. (12)

2.3 Foreign households

The real exchange rate qt is defined as qt =
StP∗t
Pt
, where P ∗t is the foreign consumption

price index. The home country is assumed to be small in the sense that its exports are

negligible in the foreign price indices. The foreign producer price level P ∗F,t is then identical
to the foreign consumption price index P ∗t ,

P ∗t = P ∗F,t. (13)

Since there is no price discrimination, the law of one price holds (separately) for each good

such that PH,t = StP
∗
H,t andPF,t = StP

∗
F,t, where P

∗
H,t is the price of home produced goods

expressed in foreign currency. Let the terms of trade zt be defined as zt = PH,t/PF,t.

Thus, we get the following relation between the terms of trade and the real exchange rate,

zt =
1

qt

PH,t

Pt
. (14)

Note that the ratio of domestic producer prices to the consumer price index, PH,t/Pt,

affects the marginal costs mcH (see 12) We assume that preferences of foreign households

exhibit the same qualitative structure as domestic households. Hence, their demand for

domestically produced consumption goods c∗H,t and foreign consumption goods c
∗
F,t satisfies

c∗H,t = ϑ∗
³
P ∗t /P ∗H,t

´
c∗t and c∗F,t = (1 − ϑ∗)

³
P ∗t /P ∗F,t

´
c∗t , where ϑ∗ ∈ (0, 1) and c∗t is

aggregate foreign consumption. Since the domestic economy is assumed to be small, ϑ∗

has to be considerably smaller than ϑ. Using (13) and (14), their demand for domestic

consumption goods can be rewritten as

c∗H,t = ϑ∗z−1t c∗t .

Foreign households also have access to a complete set of contingent claims and they can

invest in domestic public debt BF , which is denominated in domestic currency. We assume

that the instantaneous utility function of foreign households is similar to the one of home

households (see 6) and that they exhibit the same discount factor β. Their first order
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conditions for investments in both types of assets are given by

βEt

n
[1− δ (t+ 1)]

¡
c∗t+1

¢−σ∗ ¡
π∗t+1St+1

¢−1o
=(c∗t )

−σ∗ (RtSt)
−1 , (15)

β
¡
c∗t+1

¢−σ∗ ¡
π∗t+1

¢−1
St=(c

∗
t )
−σ∗ St+1Γt,t+1, (16)

where π∗t = P ∗t /P ∗t−1 and σ∗ denotes the inverse of foreign households’ intertemporal
elasticity of substitution. Further note that the CPI definition (5) together with PF,t =

StP
∗
t , imply 1 = (PH,t/Pt)

1−ϑ (qt)ϑ. Further using (14) gives PH,t/Pt = zϑt , and thus the

following conditions for the terms of trade and the CPI inflation rate

zϑ−1t = qt, (17)

πt= πH,t (qt/qt−1)
ϑ

1−ϑ ∀t ≥ 1 (18)

2.4 Market clearing

Goods market clearing for domestically produced final goods requires yH,t = cH,t + c∗H,t.

Further using that the demand for a differentiated good is given by yH,i,t = (PH,it/PH,t)
− yH,t,

gives the following equilibrium relation for differentiated goods

yH,i,t = (PH,it/PH,t)
− (cH,t + c∗H,t).

Domestic and foreign demand for the domestically produced final good satisfy cH,t =

(1 − ϑ) (Pt/PH,t) ct and c∗H,t = ϑ∗(P ∗t /P ∗H,t)c
∗
t . Hence, we get the following equilibrium

relation between the supply of differentiated good i and aggregate domestic and foreign

consumption

yH,i,t =

µ
PH,it

PH,t

¶− "
(1− ϑ)

µ
PH,t

Pt

¶−1
ct + ϑ∗

µ
P ∗H,t

P ∗t

¶−1
c∗t

#
.

Using the latter we can relate the supply of the domestically produced final good, y
−1

H,t =R 1
0 (yH,i,t)

−1
di, to aggregate domestic and foreign consumption

yH,t =

"
(1− ϑ)

µ
PH,t

Pt

¶−1
ct + ϑ∗

µ
P ∗H,t

P ∗t

¶−1
c∗t

#
· PH,t

·Z 1

0
(PH,i,t)

1− di

¸ −1
.

Finally, we use that the price of the domestically produced final good satisfies P 1−H,t =R 1
0 P

1−
H,i,tdi and that foreign consumption demand can be written as c

∗
H,t = ϑ∗z−1t c∗t . Using

PH,t/Pt = zϑt and zϑ−1t = qt, the goods market equilibrium for the domestically produced

final good can be summarized by

yH,t = (1− ϑ)q
ϑ

1−ϑ
t ct + ϑ∗q

1
1−ϑ
t c∗t , (19)
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Further, the price 1/R∗t of a risk-free privately issued one-period discounted bond Ft which
pay one unit of foreign currency in period t+ 1, has to satisfy 1/R∗t = Et[Γt,t+1St+1/St].

Thus, (10) and (16) imply the following pricing conditions for these securities

βEt

½µ
ct
ct+1

¶σ qt+1
qt

1

π∗t+1

¾
=

1

R∗t
, βEt

½µ
c∗t
c∗t+1

¶σ 1

π∗t+1

¾
=

1

R∗t
, (20)

The net foreign asset/debt position consists of holdings of internationally traded risk-

free securities Ft and domestic public debt held by foreign investors BFt. Factor and asset

market clearing implies that the net foreign debt position is determined by PH,tyH,t−Ptct ≤
St {[(Ft/R∗t )− Ft−1]}− (BF,t/Rt) + [1− δ (t)]BF,t−1, or in real terms

qt (ft/R
∗
t )− (bF,t/Rt) = zϑt yH,t − ct + qt (ft−1/π∗t )− (1− δt) (bF,t−1/πt) , (21)

where ft denotes the real value of Ft in terms of the aggregate consumption good, ft =

Ft/Pt. In a rational expectations equilibrium (19), (21), the first order conditions of

domestic households and firms, and of foreign households have to be satisfied for a domestic

monetary and fiscal policy, and given sequences for the starred variables as well as initial

asset endowments F−1, BH,−1, and BF,−1 and initial price levels PH,−1 and PF,−1, where
the latter is assumed to be consistent with (18) for t = 0.9 The full set of equilibrium

conditions is given in appendix 8.1.

3 Results

3.1 Macroeconomic stability under sovereign risk

In this section we examine the impact of monetary and fiscal policy on stability and

uniqueness of the rational expectations equilibrium. In equilibrium, domestic households

are indifferent between holding internationally traded risk-free private securities Ft and

domestic public debt BH,t. Since we are particularly interested in the role of foreign debt,

we assume that domestic public debt is solely held by foreign investors, while domestic

households only hold risk-free private debt. Hence, we focus on the case

BH,t = 0⇔ Bt = BF,t. (22)

To derive the stability properties under different stances of fiscal and monetary policy,

the equilibrium conditions are log-linearized at the steady state. We consider an economy

where the steady state assumed to satisfy q = 1 by choice of units. This implies z = 1 and

π = πH (see 17), and 1/β = R∗/π∗. Given that the level of public debt might affect the
equilibrium allocation, a steady state in general requires a constant real value of public

debt (in terms of the aggregate consumption good). Since, we want focus on the case

9This assumption is made only to facilitate the reduction of the model to a small set of equilibrium
conditions which can be treated in an analytical way.
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where the domestic government is indebted we only consider cases where the steady state

satisfies bF > 0. Thus, (2) imposes the following condition for the steady state inflation

rate

π = R/ [1 + κ (R− 1)] , (23)

where κ ∈ (0, 1) implies π ≥ 1. Note that interest rate rule (3) has been assumed to

consistent with the steady state, i.e., that steady state inflation rate equals the target

inflation rate π = πH and that R = R. Then, (23) determines the steady state inflation

rate as a function of the monetary policy parameter R and of the fiscal policy parameter

κ. The steady state value of real debt bF is then determined by β = [1− δ (bF/π)]R/π.

Substituting out the inflation rate shows that public debt and the interest rate are in the

steady state positively related by R = 1 + ([(1− δ)β]−1 − 1)/κ. Finally, steady state
domestic consumption is pinned down by κ−1/σ(1− [(1−ϑ)c+ϑ∗c∗])σl/σ− [( − 1) / ]c = 0
and domestically produced goods by yH = n = (1− ϑ)c+ ϑ∗c∗.

Recall that domestic households are assumed to have access to a complete set of con-

tingent claims. Combining (7), (10), and (16) implies that the consumption growth rates

are related as follows (ct+1/ct)
σ =

¡
c∗t+1/c∗t

¢σ∗
(qt+1/qt) ∀t ≥ 0. This equilibrium condition

on the growth rates of ct, c∗t , and qt determines the relation between their levels up to a

constant ξ, cσt = ξqt (c
∗
t )
σ∗ , which depends on the pre-existing values c−1, c∗−1, and q−1.

Assuming that the latter are consistent with the steady state and log-linearizing the level

relation, we obtain σbct = bqt + σ∗bc∗t .
Throughout the analysis, we assume that foreign macroeconomic variables (starred

variables) are independent from domestic variables (see 13), i.e., they are exogenously

determined. To simplify the analysis we assume that aggregate foreign consumption is

constant, c∗t = c∗, which implies that foreign monetary policy is conducted in a way that
is consistent with a constant real interest rate R∗t /Etπ

∗
t+1 = β (see 16).

A rational expectations equilibrium of the linearized model with (22) and bc∗t = 0 is a
set of sequences { bwt, bπt, bπH,t, bct, bqt, byH,t, bRt, bbF,t}∞t=0 satisfying

bwt − σbct= σnbyH,t, (24)

ΦbbF,t −ΦEtbπt+1= bRt −Etbπt+1 − σ(Etbct+1 − bct), (25)

σbct= bqt, (26)bπH,t=χ ( bwt + [ϑ/(1− ϑ)] bqt) + βEtbπH,t+1, (27)byH,t= [(c/n)ϑ+ ϑ∗ (c∗/n) /(1− ϑ)]bqt + (1− ϑ) (c/n)bct, (28)bπt= bπH,t + [ϑ/(1− ϑ)] (bqt − bqt−1) , (29)

where σn = σln/(1−n) and Φ denotes the default elasticity with respect to the real value

of public debt BF,t−1/Pt at the steady state: Φ = δ0 bFπ
1
1−δ > 0, and the transversality

12



conditions, for monetary and fiscal policy characterized by

bbF,t=bbF,t−1 − bπt + η bRt, (30)bRt= ρπEtbπH,t+1, (31)

where ρπ = R0πH/R ≥ 0 and η = 1−κ
1+κ(R−1) ∈ (0, 1) for given initial values bbF,−1 and bq−1.

Internationally traded risk-free securities ft do not affect the equilibrium allocation.

For a uniquely determined equilibrium, the sequence {ft}∞t=0 can uniquely be determined
by (21) for given initial values F ∗−1 and P ∗−1. If there would be no risk-premium δt = 0 or

if the risk premium would be independent of the level of public debt δ0 = Φ = 0, then the
sequence of foreign holdings of government bonds would be irrelevant for the equilibrium

allocation and the model would be isomorphic to the one in Gali and Monacelli (2005).

We will briefly refer to this case below.

3.2 Debt, Deficits and the Stability of Inflation Targeting regimes

Throughout the analysis we are mainly interested in the impact of public debt on macro-

economic stability for the benchmark case where the sovereign risk premium rises with

foreign debt Φ > 0.10 For the analysis we focus on moderate values for the elasticity Φ,

to avoid unreasonable debt dynamics. In particular, we will consider the case Φ < 1,

which ensures that lagged realizations of real debt exert a positive partial feedback on its

current realizations (see 34). Otherwise, when a rise in real debt leads to a rise in the risk

premium by more than one for one, this feedback can be negative, giving rise to oscillatory

equilibrium sequences. Since this type of equilibrium behavior is evidently neither realistic

nor recommendable (given that macroeconomic fluctuations are associated with welfare

costs), we focus on cases where equilibrium sequences are non-oscillatory.

Since, we want to assess the stability properties of the economy, it suffices to focus on

the structural parts. The deterministic version of the model can be reduced to a set of

equilibrium sequences for bbF,t, bqt, bRt and bπH,t satisfying bRt = ρπbπH,t+1

1− Φϑ
1− ϑ

(bqt+1 − bqt) = bRt − (1− Φ) bπH,t+1 − ΦbbF,t, (32)

bπH,t = βbπH,t+1 + ψbqt, (33)bbF,t = 1

1−Φϑ
bbF,t−1 − ϕbπH,t + η bRt, (34)

where ψ = χ
h
σn
n

³
(1−ϑ)c

σ + (1−ϑ)cϑ+ϑ∗c∗
1−ϑ

´
+ 1

1−ϑ
i
> 0 and ϕ = 1+ϑ(1−ρπ)

1−Φϑ (see appendix

8.2).

The equilibrium relation (32), which originates in the asset pricing condition for public

debt, relates the real interest rate to the change in the real exchange rate in an almost

conventional way: A rise in the real interest rate leads to an expected future depreciation

10Below we briefly examine the case where public debt is assumed to be risk-free Φ = 0 (see section 3.3).

13



for sufficiently small values for Φ. The implied instantaneous real appreciation (bqt ↓) leads
to a decline in aggregate (domestic and foreign) demand for domestically produced goods

(see 19), such that domestic producers tend to lower their goods prices, as can be seen from

the aggregate supply relation (33). At the same time a rise in the nominal interest rate

and — for ϕ > 0 — the decline in inflation tend to raise real public debt bbF,t (measured in
units of the aggregate domestic consumption good) according to (34), for a predetermined

value for beginning-of-period real debt.11

Such a rise in the real debt bbF,t, however, tends to lower its expected total return, since
it raises the default probability. This can be seen from the RHS of (32) which decreases

with bbF,t. If and how the rise in public debt changes the previously described chain of

events crucially depends on i.) monetary policy, which decides on the initial interest rate

rise, on ii.) fiscal policy, which decides on the issuance of new debt, and, finally, iii.) on

the endogenous price response which determines the real value of debt.

As stressed by Blanchard (2005) the negative feedback from debt to its return, which

originates in the endogenous sovereign risk premium, might cause unstable equilibrium

dynamics. To get an intuition for this, suppose that inflation exceeds its steady state

value due to some (unspecified) temporary fundamental shock. The central bank, which

aims to stabilize inflation ρπ > 0, will then raise the nominal interest rate. If the tax share

of government financing κ is very small (high η), a rise in the nominal interest rate can

in principle cause an increase in real debt bbF,t. Sovereign default risk can thus rise, which
reduces the foreign households’ willingness to invest in public debt. The associated real

depreciation (see LHS of 32), then exerts an upward pressure on domestic prices (see 33)

which finally reinforces the initial rise in inflation. Thus, a rise in the nominal interest

rate can actually lead to higher inflation if κ is small and ρπ is high. Put differently, the

interaction of monetary and fiscal policy is decisive for the economy to evolve in a stable

or in an unstable way.

In order to derive the requirements for monetary and fiscal policy to ensure a stable

equilibrium, we substitute out the interest rate with bRt = ρπbπH,t+1 in (32) and (34) to

obtain a three-dimensional system, which features one predetermined (sluggish) variablebbF,t−1 and two forward-looking variables (bπH,t, bqt). Thus, a stable set of equilibrium se-

quences requires one stable eigenvalue. The condition for the existence and the uniqueness

of a stable and non-oscillatory equilibrium is given in the following proposition.12

Proposition 1 Suppose that Φ ∈ (0, 1). Then, there exists a stable and non-oscillatory

11We will refer to the case ϕ < 0 below.
12Note that the proposition does not cover the case of oscillatory equilibrium sequences. In fact, the

equilibrium exhibits a unique, stable, and oscillatory solution if and only if ρπ > max{1 +∆, 1 +∆} (see
proof of proposition 1)
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equilibrium solution if and only if

ρπ < 1 +∆, ∆ =
κR (1− Φϑ)

1− κ+ [(1− κ) (2− Φ) + κ2R]ϑ
> 0. (35)

The equilibrium exhibits a unique, stable, and non-oscillatory solution if and only if ρπ <

min{1 +∆, 1 + e∆}, where e∆ = (1− Φϑ) 2(1+β)(2−Φϑ)−ψΦ(1−η)(1−ϑ)
ψ(1−ϑ)(Φ2ηϑ+2−Φη) .

Proof. The model (32)-(34) bRt = ρπEtbπH,t+1 can be rewritten in the following form bbF,tbqt+1bπH,t+1

 = A

bbF,t−1bqtbπH,t

 , A =

Φ
1−Φϑ
1−ϑ 1− Φ− ρπ

1 0 −ηρπ
0 0 β


−1 0 1−Φϑ

1−ϑ 0
1

1−Φϑ 0 −ϕ
0 −ψ 1


Since there is one predetermined state variable (bbt−1), while the other two variables can
jump, a stable and uniquely determined equilibrium requires the matrix A to exhibit

exactly one eigenvalue with modulus smaller than one (see Blanchard and Kahn, 1980).

The characteristic polynomial of A is given by

Q(X) =X3 +
2β − Φϑ(1 + β) + 1 + (ρπ − 1) (ψϑ− ψ) + (ρπη − 1) (Φψ − Φψϑ)

(Φϑ− 1)β X2

+
(Φϑ− 1) (Φϑ− β − 2) + (ρπ − 1)

¡
ψϑ− ψ − Φψϑ+Φψϑ2¢

(Φϑ− 1)2 β X − 1

β (1−Φϑ)

Suppose that Φ ∈ (0, 1). Then, the determinant ofA, which is given by det(A) = −Q(0) =
1

β(1−Φϑ) > 1, is strictly larger than one. Thus, A exhibits at least one unstable eigenvalue

and either one or three positive eigenvalues. To establish the existence of a stable non-

oscillatory equilibrium solution, which demands a stable positive eigenvalue, we examine

Q(X) at X = 1, which is given by

Q(1) =
(1− ϑ)Φψ

(Φϑ− 1)2 β (2ϑ− Φϑ+ 1 + (Φηϑ− η − 2ϑ) ρπ)

Hence, there exists at least one stable eigenvalue between zero and one if Q(1) > 0⇔

ρπ < 1 +∆, where ∆ =
(1− Φϑ) (1− η)

(1− Φϑ) η + 2ϑ
Next, we want to establish that there exists no other stable eigenvalue. Given that

det(A) > 1, we have to rule out the existence of a stable root of Q(X) = 0, which lies

between minus one and zero. Since there is at least one unstable eigenvalue and Q(0) < 0,

there exists a stable negative eigenvalue if and only if Q(−1) > 0, where

Q(−1) = − 1

(Φϑ− 1)2 β

Ã
(Φϑ− 1) (2 (1 + β) (2−Φϑ)− ψΦ (1− η) (1− ϑ))

+ (ρπ − 1)ψ (ϑ− 1)
¡
Φ2ηϑ−Φη + 2¢

!
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Thus, the stable and non-oscillatory solution is the unique stable solution, if Q(−1) < 0⇔

ρπ < 1 + e∆, where e∆ = (1−Φϑ) 2 (1 + β) (1− Φϑ) + (2 (1 + β)− ψΦ (1− η) (1− ϑ))

ψ (1− ϑ) (Φ2ηϑ+ 2− Φη)
To summarize, there exist exactly one stable and positive eigenvalue if and only if ρπ <

min{1+∆, 1+ e∆}, while there exist exactly one stable and negative eigenvalue (oscillatory
equilibrium sequences) if and only if ρπ > max{1 +∆, 1 + e∆}.
Proposition 1 shows that the existence of a stable set of equilibrium sequences depends on

the particular monetary and fiscal policy stance, measured by the feedback parameters ρπ
and κ : ρπ < 1+∆(κ, ϑ). The main result is that a monetary policy which aims to stabilize

inflation in an aggressive way (high ρπ) can destabilize the economy. This property is

clearly at odds with the main principle known from many New Keynesian models of closed

and open economies, which demands monetary policy to be react strongly to changes in

(domestic producer price) inflation in order to minimize welfare losses and to rule out

equilibrium multiplicity (see Woodford, 2003, and Gali and Monacelli, 2005, respectively).

When public debt is associated with a risk premium which in turn is influenced by the level

of public debt, a small or moderate feedback from inflation to the nominal interest rate

is required, both, for stability and uniqueness of (non-oscillatory) equilibrium sequences.

Before we discuss the reason for this different stability requirement, we assess the marginal

impact of fiscal policy (κ) on the latter.

Corollary 1 The likelihood for equilibrium stability increases with the share of tax finance
κ

∂∆

∂κ
=
1 + (2− Φ)ϑ
(1− Φϑ)κ2R∆

2 > 0.

When the fiscal authority runs a balanced budget policy κ = 1, stability requires ρπ <
1 + 1−Φϑ

2ϑ . For the limiting case κ→ 0, a stable equilibrium exists only if ρπ < 1.

Corollary 1 shows that the upper bound on the inflation elasticity ρπ rises with the share

of tax financing. Thus, when debt service costs are mainly financed by taxes (high κ), the

central bank can safely choose an inflation feedback ρπ that exceeds one without causing

the economy to evolve in an unstable way. The reason is that a rise in the nominal interest

rate in response to an expected future inflation, which raises the costs of debt financing,

leads to a less pronounced increase in debt. Thus, an increase in the nominal interest rate

is less likely to reduce the total expected return from public debt (see above). If, however,

the government finances its expenditures almost entirely by borrowing κ → 0 (η → 1),

equilibrium stability requires monetary policy to be accommodating, ρπ < 1.

To get an intuition for the stability condition, which contrasts the common view that

a stabilizing monetary policy should be active, consider the case where a temporary shock

leads to a rise public debt. Since the default risk rises, investors are less willing to hold

domestic public debt. The associated immediate depreciation (see 32), leads to a rise in
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the demand for domestic goods and thus to an upward pressure on inflation (see 33). If

the central bank aggressively raises the nominal interest in response to higher expected

inflation, debt service costs will rise strongly, and for small share of tax financing (small

κ) lead to an even further increase in real debt and thus to unstable debt dynamics. If,

however, the interest rate response is only moderate (or passive) then the real value of

public debt can decrease due to the revaluation by a higher domestic price level if ϕ > 0

(see 34). For a high share of tax financing (small η), the central bank can thus actively

(ρπ > 1) react to the rise in inflation, without running the risk of unstable debt dynamics.

A closer look at the stability condition further reveals that the degree of openness,

measured by ϑ, plays a non-negligible role. This can especially be seen from the stability

condition for the balanced budget case κ = 1, which reads ρπ < 1+ 1−Φϑ
2ϑ . According to the

latter, the upper bound on the inflation feedback decreases with the degree of openness.

This partial effect also holds for the general case κ ∈ (0, 1].

Corollary 2 The likelihood for stable and non-oscillatory equilibrium dynamics decreases
with the degree of openness ϑ

∂∆

∂ϑ
= −21 + (R− 1)κ

(1− Φϑ)2 κR∆
2 < 0.

When households do not consume foreign goods ϑ = 0, stability requires ρπ < 1 + κR
1−κ for

κ ∈ (0, 1). Under a balanced budget policy κ = 1 the equilibrium is then always stable.

Why does a higher degree of openness in general increase the likelihood of unstable dy-

namics? To answer this question we have to take a closer look at the composite parameter

ϕ = [1+ϑ (1− ρπ)]/(1−Φϑ) in (34). Evidently, the sign of this coefficient, which governs
the impact of domestic price inflation πH,t on real debt, is not unambiguous. In particular,

if the inflation feedback ρπ exceeds 1 + 1/ϑ, it has a negative sign. In this case, a rise in

πH,t tends to raise real debt by (34). This seemingly counterintuitive effect originates in

the fact that the behavior of CPI inflation πt can in principle differ from the dynamics

in πH,t. In particular, when monetary policy reacts to a rise in πH,t by a rise in the real

interest rate, it triggers a real appreciation that tends to lower CPI by (29). The latter is,

however, decisive for the real value of debt bt = Bt/Pt that matters for the risk premium.

Thus, for a given stance of fiscal policy (including a balance budget regime), openness to

goods trade can be an independent source for active monetary policy to destabilize the

economy. Notably, when households do not consume foreign goods, i.e., ϑ = 0, such that

they behave like in a closed economy, stability is ensured by a balanced budget policy,

κ = 1. Then, any value for the monetary policy feedback coefficient ρπ leads to a uniquely

determined, stable, and non-oscillatory equilibrium.
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3.3 A special case: Risk-free public debt

In order to relate our findings to existing results in the literature, consider the case where

pubic debt exhibits no risk, such that Φ = 0. The equilibrium allocation is then indepen-

dent of fiscal policy and Ricardian equivalence holds. Since the level of public debt does

not affect its rate of return, consumption growth depends solely on the nominal interest

rate bRt, which is set by the central bank, and the inflation rate bπH,t+1 : bct+1 − bct =
(1− ϑ)σ−1( bRt− bπH,t+1). Given that (33) can be written as bπH,t = ψσ−1bct+βbπH,t+1, the

equilibrium allocation can be determined independently from fiscal policy, like in Gali and

Monacelli’s (2005) model. Uniqueness of the equilibrium then depends on the monetary

policy stance, while unstable equilibrium solutions do not exist since this version of the

model is entirely forward-looking. Equilibrium uniqueness requires interest rate policy to

be active ρπ > 1, like in Gali and Monacelli (2005) or in the small open economy models of

Linnemann and Schabert (2004) and De Fiore and Liu (2005). This result is summarized

in the following proposition.

Proposition 2 Suppose that public debt exhibits no risk δ = Φ = 0. Then, the equilib-
rium allocation always evolves in a stable way, while ρπ > 1 is a necessary condition for
equilibrium solution uniqueness. A necessary and sufficient condition for uniqueness is
ρπ ∈ (1, 1 + e∆Φ=0), where e∆Φ=0 = 2 (1 + β) /[ψ (1− ϑ)].

Proof. When Φ = 0, the equilibrium sequences for bqt and bπH,t are determined by

(bqt+1 bπH,t+1) = AΦ=0 (bqt bπH,t) where the characteristic polynomial of AΦ=0 is X2+ 1
β +

X
β (ψ (1− ϑ) (ρπ − 1)− 1− β), such that trace(AΦ=0) = β−1 (ψ (ϑ− 1) (ρπ − 1) + 1 + β)

and det(AΦ=0) = β−1 > 1. Further given that det(AΦ=0) − trace(AΦ=0) = −(1 +
ψ (1− ϑ) (ρπ − 1) /β) and det(AΦ=0) + trace(AΦ=0) = β−1(2 + β − ψ (1− ϑ) (ρπ − 1)),
we can conclude that AΦ=0 exhibits two unstable eigenvalues (indicating equilibrium

uniqueness) if and only if ρπ > 1 (implying det(AΦ=0) − trace(AΦ=0) > −1) and ρπ <

1 + 2(1+β)
ψ(1−ϑ) (implying det(AΦ=0) + trace(AΦ=0) > −1).

As shown in proposition 2, interest rate policy should not be too aggressive in order to

rule out multiple equilibrium solutions. The reason that uniqueness requires the central

bank to respect the upper bound 1 + e∆Φ=0 is that interest rate policy is specified in a

forward-looking way. As shown by De Fiore and Liu (2005) or Carlstrom and Fuerst

(2001) in the related closed economy model, forward-lookingness is an independent source

for equilibrium multiplicity. Thus, it is solely the existence of a non-zero default elasticity —

and, in particular, not its size — that is responsible for the stability condition in proposition

1, which seems to stand in stark contrast to the well-known principles of stabilizing interest

rate policies in models with risk-free debt.
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4 Macroeconomic stability with indexed public debt

In this section we consider the case where the domestic government cannot borrow from

abroad in its own currency. Eichengreen and Hausmann (1999) call this inability the

"Original Sin", which typically characterizes less developed countries. To account for

this phenomenon, internationally traded public debt is thus issued in form of one-period

government bonds denominated in foreign currency, BI
F,t. Yet, the government is still

assumed to be able to borrow from domestic households in terms of its own currency.

It should be noted that the time length of a period is as usual assumed to equal three

month, implying that our model only considers short-term borrowing. Given that problems

in domestic borrowing typically just emerge for long-term borrowing (see Eichengreen et

al., 2003), we view this as a reasonable assumption. Hence, total nominal government

liabilities are given by Bt = BH,t+StBF,t, and the government budget constraint changes

to
BH,t

Rt
+ St

BI
F,t

RF,t
+ Ptτ t = (1− δt)BH,t−1 + St (1− δt)B

I
F,t−1, (36)

where 1/RF,t is the foreign currency price of domestic government bonds. In contrast

to 1/Rt, the latter price is not set by the domestic central bank and is endogenously

determined in equilibrium. The risk premium (1) is accordingly given by δt = δ([BH,t−1+
StB

I
F,t−1]/Pt) or

δt = δ

Ã
bH,t−1
πt

+
qtb

I
F,t−1
π∗t

!
(37)

where bIF,t is again defined as the real value of public debt in terms of the domestic (aggre-

gate) consumption good. Thus, changes in the real exchange rate now also affect the risk

premium on public debt. It should further be noted that changes in domestic inflation

only cause a revaluation of public debt held by domestic households, as can be seen from

(36) which can be rewritten as bH,t
Rt
+ qt

bIF,t
RF,t

+ τ t = (1− δt)
bH,t−1
πt

+ qt (1− δt)
bIF,t−1
π∗t

. Cor-

respondingly, the foreign households’ first order conditions for the investment in domestic

government bonds changes to

βEt

n
[1− δb (t+ 1)]

¡
c∗t+1

¢−σ∗
/π∗t+1

o
= (c∗t )

−σ∗ /RF,t.

The remainder of the model remains unchanged. Thus, government solvency is, like in

the previous case, guaranteed by (2). We again assume that domestic households do not

hold public debt, BH,t = 0. Log-linearizing the equilibrium conditions at the steady state,

leads for (22) to a set of equilibrium conditions in bwt, bπt+1, bπH,t, bct, bqt, byH,t, bRt, bbIF,t, andbRF,t:

bRF,t −Etbπ∗t+1=Φ hEtbqt+1 +bbIF,t −Etbπ∗t+1i+ σEtbc∗t+1 − σbc∗t , (38)bbIF,t=bbIF,t−1 − bπ∗t + η bRF,t, (39)
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and the set of previous equilibrium condition (24)-(31) excluding (30). Note that the

equilibrium exhibits one additional endogenous variable bRF,t and an additional equilibrium

condition (38). In contrast, the asset pricing conditions in the previous version, (9)-(10)

and (15)-(16), have been non-singular. As shown in appendix 8.3, the deterministic version

of the linearized model can be reduced to the following system in bqt, bRt, bRF,t, bπH,t, andbbIF,t (for an exogenously given sequences for bπ∗t )µ
Φ+

1

1− ϑ

¶ bqt+1 − 1

1− ϑ
bqt= bRt − bπH,t+1 − ΦbbIF,t, (40)

bRt − bπt+1 − (bqt+1 − bqt) = bRF,t − bπ∗t+1, (41)bbIF,t=bbIF,t−1 − bπ∗t + η bRF,t, (42)

(33), and bRt = ρπbπH,t+1. The main difference to the previous version can immediately be

seen from (42). In contrast to the benchmark case where public debt (held by foreigners) is

denominated in domestic currency, the domestic producer price inflation does not directly

affect the evolution of real public debt (measured in units of the aggregate consumption

good). Real debt endogenously changes over time only via changes in the foreign currency

interest rate on public debt bRF,t.

Proposition 3 Suppose that Φ ∈ (0, 1). Then, there exists a unique stable and non-
oscillatory equilibrium solution only if

ρπ < 1 (43)

The equilibrium exhibits a unique, stable, and non-oscillatory solution if (but not only if)
κ < ϑ

(R−1)(1−ϑ)+1 and ρπ < min{1, 1 + 2 (β + 1) Φ(1−ϑ)+2−Φηψ(1−ϑ)(2−Φη)}. If the government run a
balance budget policy κ = 1⇔ η = 0, there there exists a unit root.

Proof. Following the strategy of the proof of proposition 1 we rewrite the model as bbIF,tbqt+1bπH,t+1

 = A

bb
I
F,t−1bqtbπH,t

 , A=

 Φ Φ+ 1
1−ϑ 1− ρπ

1− ηΦ −ηΦ 0

0 0 β


−10

1
1−ϑ 0

1 0 0

0 −ψ 1


where the characteristic polynomial of A is given

F (X)=X3 +X
(Φ+ β + ψ − Φη − Φϑ− ψϑ− ψρπ + ψϑρπ + 2)

β (Φ− Φη − Φϑ+ 1) − 1

β (Φ− Φη − Φϑ+ 1)
+X2Φ (β + 1) (η + ϑ− 1)− (1 + 2β) + (ρπ − 1)ψ (ϑ− 1) (Φη − 1)

β (Φ− Φη − Φϑ+ 1)

The determinant ofA, det(A) = −F (0) is strictly negative since F (0) = − 1
β(1−Φη+Φ(1−ϑ)) <

0 and can be smaller or larger than minus one. The existence of a stable ad positive eigen-

value is ensured when F (1) = (1− ρπ) (1− ϑ)Φηψ · [−F (0)] is larger than zero, which
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requires η > 0⇔ κ < 1 and

F (1) > 0⇔ ρπ < 1

Then, there is no stable negative root if F (−1) = (1−ρπ)ψ(ϑ−1)(2−Φη)+2(β+1)(Φη−Φ+Φϑ−2)
(Φ−Φη−Φϑ+1)β is

negative, which requires

F (−1) < 0⇔ ρπ < 1 + 2 (β + 1)
Φ (1− ϑ) + 2− Φη
ψ (1− ϑ) (2− Φη)

Yet, indeterminacy (equilibrium multiplicity) is still not ruled out, since there might be

three stable and positive eigenvalue. This is evidently not the case if det(A) > 1, which

is ensured by 1 + Φ (1− ϑ− η) < 1 ⇔ κ < ϑ
(R−1)(1−ϑ)+1 . If κ = 1 ⇔ η = 0 then the

characteristic polynomial of A reads

F (X)|η=0 =
µ
X2 −X

1 + β +Φ (1− ϑ) + ψ (ρπ − 1) (ϑ− 1)
β (1 + Φ (1− ϑ))

+
1

β (1 + Φ (1− ϑ))

¶
(X − 1)

indicating the existence of a unit root X1 = 1.

According to proposition 3, macroeconomic stability requires a passive policy when

public debt is indexed. Thus, any attempt of the central bank to stabilize inflation by an

active interest rate policy, ρπ > 1, will lead to an unstable (non-converting) equilibrium,

regardless of the fiscal stance if public debt is indexed or denominated in foreign currency.

To see this, consider the case where real indexed debt is higher than in the steady

state, for example, due to a temporary decrease in foreign prices. The risk premium will

then rise such that investors are less willing to hold public debt. Thus, there will be a real

depreciation (bqt ↑), which tends to raise inflation as before (see 33). If the central bank
responds to the rise inflation by raising the interest rate in an active way, it tends to raise

the foreign currency interest rate bRF,t (see 41), leading to a more pronounced rise in real

debt bbIF,t. The latter further feeds to risk premium and therefore the real depreciation,

accelerating the initial temporary shock effect. Thus, the economy will evolve on an

unstable path. If interest rate policy is however passive, then the increase in debt due

to higher interest rate costs is less pronounced. When foreign inflation raises back to its

steady state level, the associated real appreciation leads to a decline in the the foreign

currency interest and tends to reduce the real value of debt.

Notably, a balance budget policy, κ = 1⇔ η = 0, leads to the evolution of public debt

which is completely independent of domestic events. Thus, explosive debt dynamics due

to aggressive interest rate adjustments cannot occur. Yet, the fact that the sequence of

real indexed debt is isolated from domestic developments implies that it exhibits a unit

root. This can be seen from (42) or from the non-linearized condition bIF,t = bIF,t−1/π
∗
t .

Thus, any transitory (exogenously induced) change in the foreign inflation rate leads to

a permanent shift in real indexed debt bIF,t. Since the latter affects its rate of return,

this would also cause a permanent shift in consumption and inflation, which is evidently
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undesirable when public policy aims to stabilize macroeconomic aggregates.

To summarize, when public debt solely consists of indexed bonds, the real debt burden

and thus the risk premium do not respond to domestic macroeconomic developments. In

particular, a rise in domestic price inflation does not reduce the real value of debt, as

in the previous case. As a consequence, the central bank should refrain from setting the

nominal interest rate policy in an active way. Moreover, fiscal policy cannot relax this

constraint on monetary policy, like in the previous case where the upper bound for the

inflation feedback was increasing in the share of tax financing (see corollary 1).

Overall, the results derived so far are in stark contrast to the conventional recommen-

dation for central banks to stabilize inflation via interest rate adjustments, the Taylor-

principle. Of course, they do not imply that the central bank should refrain from macro-

economic stabilization altogether, just that under the circumstances that often prevail in

many LDCs, i.e. debt that is denominated in foreign currency or indexed to the price

level, interest rules are not the appropriate policy instrument.

5 Successful inflation stabilization

In the previous sections we have shown that an aggressive interest rate policy, which might

— in the first place — be designed to stabilize inflation, can lead to undesirable outcomes,

namely, perverse effects on inflation and unstable equilibria. Yet, this does not imply that

inflation stabilization is infeasible or undesirable. Far from it, the rigidity in domestic

producer prices is — despite the possibility of default — the main distortion in our economy,

implying that a central bank that aims to maximize welfare should predominantly stabilize

domestic price inflation, like in Gali and Monacelli’s (2005) sticky price open economy

model. The main conclusion of the analysis in the previous sections is, however, that the

central bank should not use an interest rate associated with risk as its instrument for this

purpose. Thus, even though short-run nominal interest rates are widely viewed as the

favorable instrument (see Taylor, 1993, or Woodford, 2003), they might be less suited for

the implementation of monetary policy in less developed countries. Interestingly, Taylor

(2002) makes a similar point:

"In my view, the preference for the interest rate instrument in most recent work on

policy rules primarily reflects velocity uncertainty. But clearly there are circumstances

where real interest rate measurement is difficult and where the over night nominal interest

rate is not a very good guide. Such circumstances may very well be present in emerging

market economies. For example, in a situation of a high inflation rate, the real interest

rate is hard to measure, and risk premia can be high and variable." (Taylor, John B., 2002,

p. 444)

Thus, there might be a case for alternative monetary policy instruments which can be

used by the central bank of such economies to implement an inflation stabilizing policy,

which bypasses problems associated with external borrowing. Taylor (2002) continues this
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line of arguments by recommending money supply rules:

"Thus, policy makers in emerging market economies might want to give greater consid-

eration to policy rules with monetary aggregates, even if rules with the interest rate become

the preferred choice." (Taylor, John B., 2002, p. 445.)

In this section we follow this suggestions and demonstrate that an inflation stabilizing

policy is feasible in our framework, even under full debt indexation, when the central bank

applies an alternative instrument. Thus, we assume that the central bank issues money,

such that domestic households can accumulate wealth in form of non-interesting bearing

money Mt and debt instruments (as before). For the purpose of this section, we want to

abstract from any distortion other than the nominal price rigidity. In particular, we follow

King and Wolman (2004) and introduce the following simplified money demand speci-

fication which avoids "wealth and substitution effects that normally arise in optimizing

models of money demand":

Mt = Ptct. (44)

Thus, households hold money for their expenditures on aggregate consumption.13 This

money demand condition can in principle also been derived from a cash-in-advance con-

straint, which typically leads to an additional cash-credit good distortion between con-

sumption and leisure. Accounting for this would complicate the analysis in an unneces-

sary way,14 but it would not change the fact that the central bank can bypass problems

stemming from weak fiscal policy by controlling aggregate demand and inflation via an

alternative instrument. Due to the simplified money demand specification (44), the equi-

librium conditions listed in section 3.1 are not affected.

Now consider that the central bank wants to implement an inflation targeting pol-

icy. To be more precise, it aims to minimize the expected sum of future discounted

losses E0
P∞

t=0 β
t 1
2Lt, where the period-by-period loss rises with variances of the domestic

producer price inflation and the domestic output gap bxH,t : Lt = π̂2H,t + λbx2H,t, wherebxH,t = byH,t − byeffH,t and yeffH,t denotes the efficient level of output. As shown by Gali and

Monacelli (2005), this loss function can approximate household welfare in our model (see

appendix 8.4 for a discussion).15 Thus, this form of inflation targeting can in principle

be interpreted as a policy regime that aims at maximizing social welfare in our economy.

A simple interest rate feedback rule, which links the nominal interest rate to changes in

domestic producer price inflation (like 3), is recommendable in an environment with risk-

13Evidently, the household’ budget constraint and the consolidated budget constraint of the private
sector have to be adjusted accordingly. We, thereby, disregard the form of central bank independence as
defined in Sims (2005), where the fiscal authority does not back the central bank for its liabilities.
14Note that the opportunity costs of money holdings could then either be measured by the interest rate

on risky government bonds or by the risk-free interest rate on foreign bonds. Thus, sovereign risk concerns
will not be relevant for the equilibrium allocation, even if money demand distortions explicitly modelled.
15Specifically, this will be the case for a permanently balanced trade, which requires a unitary intertem-

poral elasticities of substitution σ = σ∗ = 1 (see Corsetti and Pesenti, 2001).
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less debt (see Gali and Monacelli, 2005), whereas it is not suited for an inflation targeting

regime in our model as shown in the previous sections.

Coming back to Taylor’s (2002) suggestion, we examine the case where the central

bank controls the growth rate of money

µt =Mt/Mt−1,

in a way that the average money growth rate equals one, µ = 1. In this case, fiscal policy

(as described in section 2.1) does not affect the equilibrium allocation.16 The sequence

of taxes and, in particular, of public debt are irrelevant for the remaining macroeconomic

variables. Put differently, the conditions for the applicability of the Ricardian equivalence

principle are satisfied in this case. In contrast to the case where the central bank sets the

interest rate on risky public debt, the reduced set of equilibrium conditions now contains

the money demand condition (44), but excludes (25) and (30). As a further implication

of Ricardian equivalence, steady state inflation is uniquely pinned down by the average

money growth rate, π = µ and πH = µ (and 23 does not apply). Thus, by setting µ equal

to one the central bank avoids long-run welfare costs due to the price rigidity.

Now suppose that the central bank wants to implement its optimal inflation targeting

plan. Specifically, we assume that the central bank minimizes the expected sum of future

discounted losses subject to the private sector equilibrium condition. It can then be

shown that a contingent money growth reaction function of the following form is able to

implement the central bank’s optimal commitment plan under a timeless perspective (see

appendix 8.4)

µt − µ = µπ (πH,t − πH) , where µπ < 1 (45)

such that bmt − bmt−1 + bπt = bµt = µπbπH,t. The money growth rule (45) implies that

nominal balances rise by less than one for one with domestic producer price inflation.

Using the relation between the latter and CPI inflation (18), (26), and (44), we can

further rewrite (45) as bmt − bmt−1 = − (1− µπ) (1 +
ϑ
1−ϑσ)

−1bπH,t. Hence, the growth rate

of real balances decreases with inflation and money supply is non-accommodating (see

McCallum, 1999, for a similar rule). Given the monetary policy specification (45), we

can easily assess macroeconomic stability. Due to our simple (non-distortionary) money

demand specification, the set of equilibrium condition can be reduced to a two dimensional

system in inflation and domestic producer price inflation. It turns out that a money supply

policy (45) ensures stability and uniqueness of the equilibrium sequences {bmt, bπH,t}∞t=0.
The equilibrium sequences { bwt, bπt,bct, bnt, bqt, byH,t}∞t=0 are then also uniquely determined and
stable.

16This property further relies on the assumption κ > 0 (see 2) which — together with the assumption
that nominal balances are constant in the long-run — ensures intertemporal solvency of the consolidated
public sector.
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Proposition 4 Suppose that money demand satisfies (44). Then the equilibrium under a
money supply reaction function (45) is stable and uniquely determined.

Proof. Using bπt = bπH,t+
ϑ
1−ϑ (bqt − bqt−1) and bmt = σ−1bqt, the money growth rule (45) can

be written as bmt− bmt−1 = (1+ ϑ
1−ϑσ)

−1 (µπ − 1) bπH,t. Combined with the aggregate supply

constraint (33) which can be rewritten as bπH,t = βEtbπH,t+1 + ψσ bmt, the deterministic

version of the model in bmt and bπH,t readsÃbπH,t+1bmt

!
=

Ã
0 1

β ψσ

!−1Ã µπ−1
1+ϑσ/(1−ϑ) 1

1 0

!Ã bπH,tbmt−1

!
= A

Ã bπtbmt−1

!
.

Given that the characteristic polynomial of A is S(X) = X2 + (β−1 ψσ(µπ−1)
1+σϑ/(1−ϑ) − β−1 −

1)X + 1
β with S(0) = β−1 > 1 and S(1) = − 1β ψσ

1+σϑ/(1−ϑ) (1− µπ), there is one eigenvalue

between zero and one and the other is larger than one (indicating equilibrium uniqueness

and stability), given that µπ < 1.

Thus, the central bank safely implement a stable and uniquely determined equilibrium,

which is characterized by a stabilized inflation sequences for small values of µπ, by applying

a money supply reaction function (45). This analysis of course neglects additional problems

and distortions associated with money demand and the central bank’s ability control

aggregate demand by money supply. But it does show that an inflation stabilization

policy, or, inflation targeting strategy, is in principle feasible in our framework.

6 Conclusion

Is interest-rule based inflation targeting an appropriate monetary policy strategy in coun-

tries with high external debt? Recent evidence for emerging market economies indicates

that "inflation targeting can have perverse effects" (Blanchard, 2005): Higher interest rate

can lead to increased fears of debt default, a real depreciation, and higher domestic goods

prices, such that active interest rate policy might induce unstable dynamics.

We examine this mechanism in a dynamic general equilibrium model of a small open

economy where a good price rigidity provides a rationale for inflation stabilization.

We first consider the case where the government is assumed to borrow from abroad in

its own currency. For this case, we show that unstable equilibrium dynamics can indeed

occur when interest rates are strongly raised in response to higher domestic inflation. The

higher the primary deficit (or the lower the primary surplus) and the higher the degree

of openness, the more stringent are the constraints on interest rate policy if run away

unstable equilibria are to be avoided. With rising shares of tax financing the constraint

on monetary policy is relaxed, implying that the central bank can apply an active interest

rate policy if it is sufficiently supported by sound fiscal policy.
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Turning to the more realistic case where the government is unable to borrow in own

currency, macroeconomic stability necessarily requires interest rate policy to be accom-

modating (passive). Notably, with indexed debt an active interest rate policy leads to a

non-stationary equilibrium even if the government runs primary surpluses big enough to

cover interest payments.

In practice intermediate situations are likely to prevail in most emerging market

economies, with some but not all debt indexed. In such circumstances intermediate results

will come out, with once again a stable range for the inflation response parameter, a range

that will depend negatively on the share of indexed debt in the total. On the other hand

indexed debt is increasingly used in OECD countries, among other reasons in response

to demands from the pension fund industry for long term inflation hedges. Thus these

results may gain relevance even for the context of advanced economies.

Further analysis may qualify our finding; but the results from this analysis at least

suggest caution before a switch to inflation targeting — that is aimed to be implemented

by interest rate adjustments — is considered when substantial parts of the public debt are

indexed or denominated in foreign currency. Yet, successful inflation stabilization is still

feasible in such an environment, if the central bank does not apply an interest rate rule.

In particular, a domestic inflation targeting policy, which can maximize social welfare in

our framework, can safely be implemented by money supply adjustments.
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8 Appendix

8.1 Set of equilibrium conditions

A rational expectations equilibrium is a set of sequences {mcH,t, wt, πt, πH,t, ct, nt, qt,

zt, yH,t, Rt, R
∗
t , ft, bH,t, bF,t}∞t+0 satisfying

ζ(1− nt)
−σl =wtc

−σ
t (46)

βEt

½µ
ct
ct+1

¶σ qt+1
qt

1

π∗t+1

¾
=
1

R∗t
(47)

βEt

½·
1− δ

µ
bH,t−1
πt

+
bF,t−1
πt

¶¸µ
ct
ct+1

¶σ 1

πt+1

¾
=
1

Rt
(48)

βEt

½·
1− δ

µ
bH,t−1
πt

+
bF,t−1
πt

¶¸µ
c∗t
c∗t+1

¶σ 1

πt+1

qt
qt+1

¾
=
1

Rt
(49)

wt=(qt · zt)mcH,t (50)

zϑ−1t = qt (51)
1 + κ(Rt − 1)

Rt
bH,t +

1 + κ(Rt − 1)
Rt

bF,t=
bH,t−1
πt

+
bF,t−1
πt

(52)

(1− ϑ)
³
zϑt

´−1
ct + ϑ∗ (zt)−1 c∗t = yH,t, (53)

πt= πH,t (qt/qt−1) (54)·
bF,t
Rt
−
·
1− δ

µ
bH,t−1
πt

+
bF,t−1
πt

¶¸
bF,t−1
πt

¸
= ct + qt

·
ft
R∗t
− ft−1

π∗t

¸
− zϑt yH,t(55)

the aggergate supply constraint that combines the price setting conditions of firms and the

constraint on aggregate domestic production (which will in linearized form given by bπH,t =

χcmcH,t + βEtbπH,t+1 and by byH,t = bnt), the transversality conditions, and a monetary
policy (3) for given sequences {c∗t , R∗t , π∗t }∞t=0 satisfying βEt{

¡
c∗t /c∗t+1

¢σ
/π∗t+1} = 1/R∗t ,

initial asset endowments F−1, BH,−1, and BF,−1, and initial price levels PH,−1 and PF,−1,
consistent with (18) for t = 0.

8.2 The linearized benchmark model

For the case where domestic households’ holdings of public debt equals zero, BH,t = 0, the

set of linearized equilibrium conditions is summarized by (24)-(31). Eliminating bwt andbyH,t with (24) and (28), the aggregate supply constraint (27) can be rewritten as

bπH,t = χ

µ
σn

µ
αbqt + (1− ϑ)c

n
bct¶+ σbct + ϑ

1− ϑ
bqt¶+ βEtbπH,t+1
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where α = (1−ϑ)cϑ+ϑ∗c∗
n(1−ϑ) . Further, eliminating bπt and bct with (26) and (29) the model can

be reduced to the following system in {bπH,t, bqt, bRt, bbF,t}∞t=0
i.) − ΦbbF,t = − (ρπ − (1−Φ))EtbπH,t+1 +

1−Φϑ
1− ϑ

(Etbqt+1 − bqt)
ii.) bbF,t = bbF,t−1 − bπH,t − ϑ

1− ϑ
(bqt − bqt−1) + ηρπEtbπH,t+1

iii.) bπH,t = χ

·
σn
σ

(1− ϑ)c

n
+ 1 + σnα+

ϑ

1− ϑ

¸ bqt + βEtbπH,t+1

iv.) bRt = ρπEtbπH,t+1

Finally, we use that i.) implies Et−1bqt− bqt−1 = 1−ϑ
1−Φϑ(−ΦbbF,t−1+(ρπ − (1− Φ))Et−1bπH,t)

∀t ≥ 1. Hence, we can rewrite ii.) in the following way

bF,t =
1

1− Φϑ
bbF,t−1 − ϑ (ρπ − 1) + 1

1− Φϑ bπH,t + ηρπEtbπH,t+1 + ξt−1,t,

where ξt−1,t collects the stochastic terms stemming from the expectation errors Et−1bπH,t−bπH,t and Et−1bqt − bqt. Under certainty, we end up with the system (32)-(34).

8.3 The linearized model with indexed debt

Combining (25) and (38) and using that international risk sharing implies, σbct = bqt+σ∗bc∗t ,
we get the following relation between the domestic price bRt and the foreign price bRF,t of

public debt bRt − Etbπt+1 = bRF,t − Etbπ∗t+1 + Etbqt+1 − bqt. Thus, a rational expectations
equilibrium of the model with indexed public debt and with BH,t = 0 is a set of sequences

for bπt+1, bπH,t, bct, bqt, byH,t, bRt, bRF,t,and bbIF,t satisfying (26), (28), (29), and (31)
i.) bRt = Φ

h
Etbqt+1 +bbIF,t −Etbπ∗t+1i+Etbπt+1 + σEtbct+1 − σbct

ii.) bRt −Etbπt+1 = bRF,t −Etbπ∗t+1 +Etbqt+1 − bqt
iii.) bbIF,t = bbIF,t−1 − bπ∗t + η bRF,t

bπH,t = χ
³
σnbyH,t + σbct + ϑ

1−ϑbqt´ + βEtbπH,t+1, the transversality conditions, for given

sequences of the starred variables and initial conditions. The aggregate supply constraint

(33) can be derived as before. Eliminating bRF,t with ii.), we can rewrite i.) and iii.) as

−Φ
h
Etbqt+1 +bbIF,t −Etbπ∗t+1i=− bRt +Etbπt+1 + σbct+1 − σbct,bbIF,t − ³bbIF,t−1 − bπ∗t´= ηEtbπ∗t+1 + η

³ bRt −Etbπt+1 −Etbqt+1 + bqt´

31



Finally, eliminating bct and bRt by (26) and (31), gives

−ΦEtbqt+1 − ΦbbIF,t +ΦEtbπ∗t+1=−ρπEtbπH,t+1 +

µ
EtbπH,t+1 +

ϑ

1− ϑ
(Etbqt+1 − bqt)¶+Etbqt+1 − bqt

bbIF,t=bbIF,t−1 − bπ∗t + η
³
ΦEtbqt+1 +ΦbbIF,t − ΦEtbπ∗t+1´+ ηEtbπ∗t+1

which — together with ii.) — can under certainty be rewritten as (40)-(42).

8.4 Appendix to social welfare and inflation targeting

Despite the assumption of sovereign default, the model does not exhibit any capital market

imperfection. Like in Gali and Monacelli (2005) the nominal rigidity in domestic producer

prices is the main macroeconomic distortion in our model. Yet, it is well-known that

pure domestic producer price inflation targeting is in general not welfare maximizing in an

open economy framework. The reason is that welfare can — compared to the flexible price

allocation (even without the an average price mark-up) — be improved by terms of trade

manipulations (see Corsetti and Pesenti, 2001). As shown by Benigno and Benigno (2003)

the welfare gain from the latter depends on the preference specification, and vanishes

under unitary intertemporal elasticities of substitution, here σ = σ∗ = 1.
For the latter parameter values (4), (19), and perfect international risk sharing imply

a permanently balanced trade (where initial values are normalized to satisfy ξ = ϑ∗/ϑ).
If one further disregards the long-run distortions due to the average mark-up and average

inflation (or if they are assumed to be eliminated), social welfare can be approximated by

a second-order Taylor expansion at the steady state leading to the following quadratic loss

function specification (see Gali and Monacelli, 2005, Appendix C).

E0

∞X
t=0

βt
1

2
Lt, Lt = π̂2H,t + λbx2H,t, (56)

where λ > 0 and bxH,t denotes the domestic output-gap, i.e., the deviation of the current

level of domestically produced goods from its efficient value, bxH ,t= byH,t−byeffH,t . The weight

in the loss function λ is further uniquely determined by the structural parameters σn, ,

and χ and equals λ = χ(1+σn)/ . Now consider the problem for a central bank which aims

to minimize (56) with respect to π̂H,t and bxH,t subject to the private sector equilibrium

conditions. Further, suppose for convenience that some (unspecified) cost-push shocks that

are entirely distortionary, for instance, shocks to the substitution elasticity (see Clarida

et al., 2002), are the only source of uncertainty, and that the steady state is undistorted.

Then, the efficient level of output equals its steady state value such that bxt = byH,t. The

supply constraint (33), which is the single relevant constraint for the policy problem, can,

by using bxH,t = bqt where = [(c/n)ϑ+ ϑ∗ (c∗/n) (1− ϑ)−1 + (1− ϑ) (c/n)σ−1] > 0 (see
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26 and 28), be rewritten as

bπH,t = βEtbπH,t+1 + (ψ/ ) bxH,t,

where ψ/ = χ (1 + σn) for σ = σ∗ = 1. The first order conditions for the commitment

solution for this problem under the timeless perspective (see Woodford, 2003) can the be

combined to the following first order condition, which is also known as a "targeting rule"

(Svensson, 2005):

π̂H,t = − (λ /ψ) (bxH,t − bxH,t−1) (57)

which holds for all t ≥ 0. It is then easy to show that a money growth rule satisfying

(45) can implement the policy plan. To see this, use bπt = bπH,t +
ϑ
1−ϑ (bqt − bqt−1) and bqt =

σbct = σ bmt, to rewrite the latter in terms of the growth rate of real balances bmt − bmt−1 =
µπ−1
1+ ϑ

1−ϑσ
bπH,t. Finally, replace the output-gap in the targeting rule (57) by bxH,t = σ bmt,

to get bmt − bmt−1 = − ψ
λ 2σ

π̂H,t. Thus, the policy plan can be implemented by a money

growth rule (45) satisfying µπ = eµπ, where eµπ = 1− ψ [1 + σϑ/(1− ϑ)] /
¡
λ 2σ

¢
< 1.
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