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ABSTRACT

Fixing the exchange rate is often seen as an appealing strategy to gain credibility and keep inflation under control. But
what is the impact of this policy on welfare? We answer this question using a microfounded, New Keynesian monetary
model for a small open economy, to study the outcome of three alternative strategies for a central bank that targets
both output and inflation: a policy of pure commitment; a discretionary policy where the exchange rate is free to
fluctuate; and a strategy that pegs the nominal exchange rate. We first compare their impact on the policymaker’s rule-
of-thumb, quadratic objective and then on the agent’s utility. In contrast to previous work, in which the policymaker
maximizes a rule-of-thumb function, time-consistent monetary policy leads to a lower loss than a policy that ties the
policymaker’s hands by stabilizing the exchange rate. However, the strategy that fixes the exchange rate is ranked first
when the policymaker maximizes the agent’s utility. Copyright # 2007 John Wiley & Sons, Ltd.
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1. INTRODUCTION

A key issue in open economy macroeconomics is whether a central bank should ‘tie its hands’ by pegging
the domestic price of a foreign currency. Recent international developments show that it is difficult to
formulate final recommendations. For instance, the Annual Report on Exchange Rate Arrangements and
Exchange Rate Restrictions produced by the IMF points out that there have been significant movements in
the evolution of exchange rate regimes but it is hard to relate those with specific country conditions. A way
to identify what conditions may provide an incentive for a central bank to ‘tie its hands’ is to use economic
theory. In principle, a stable exchange rate allows the policymaker to import credibility from a foreign
economy, but can be obtained only at the price of reduced independence in monetary policy. An article by
Giavazzi and Pagano (1988), ‘The Advantage of Tying One’s Hands’, first addresses this issue in the context
of the European Monetary System. Now the debate over stable versus free-to-float exchange rates needs to
be reconsidered in light of the development of the literature on the credibility of monetary policy, of the
evolution of the concept of stable exchange rates, and of the new theoretical framework used to perform
macroeconomic analysis. In this paper, we reconsider the advantage of tying the monetary authority’s
hands, incorporating these points in the analysis as follows. First, as emphasized in Clarida et al. (1999),
when considering a flexible exchange rate regime, the monetary authority needs to determine whether there
may be gains from enhancing credibility, either through formal commitment to a policy rule or through a
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discretionary policy that achieves roughly the same end. While Giavazzi and Pagano (1988) assume that the
monetary authority has perfect commitment, we investigate both these alternatives. Second, in line with
recent literature such as Benigno et al. (2006) and Husain et al. (2005), we refer to a ‘stable exchange rate’ as
a regime in which the central bank maintains a hard peg to a foreign currency. Giavazzi and Pagano (1988)
apply the concept of a stable exchange rate to a soft peg regime where the monetary authority maintains an
exchange rate mechanism with a free-to-float real exchange rate inside fixed parities. This type of exchange
rate arrangement has lost its practical appeal in recent years.1 Third, to perform this exercise we use a
microfounded, dynamic, stochastic, general equilibrium, New Keynesian model for a small open economy
based on McCallum and Nelson (1999) and Galı̀ and Monacelli (2005), in which monetary policy is
endogenously modelled, with the nominal interest rate as the policy instrument. Giavazzi and Pagano
(1988) develop the analysis using an ad hoc determinist macroeconomic framework with no real effects for
monetary policy. Our setting allows for richer dynamic effects of monetary policy and exchange rate
regimes.

The identification of the optimal strategy for the exchange rate regime depends on the system of
instruments, intermediate targets and final goals adopted by the policymaker. We assume the central bank
is a benevolent institution. However, even within the economists that claim in favour of public interest, it is
not granted what objective function the policymaker should elect in order to compare different policies.
Rotemberg and Woodford (1997, 1999) and Woodford (2003, Chapter 6), in a closed-economy context,
derive the objective function from a quadratic Taylor approximation of the representative agent’s utility. In
the open economy context, such an approximation is possible only under very specific assumptions as
stressed in Clarida et al. (2002). Hence, the objective functions commonly employed in the Open Economy
Macroeconomics literature are either a rule-of-thumb that has inflation and output as objectives or the
unconditional expected value of the representative agent’s utility.2 In this paper, we adopt both
specifications to define the monetary authority’s objective function and compare the outcome of three
alternative monetary policy strategies: a discretionary policy; a policy that credibly commits to the optimal
rule where the exchange rate is free to float; and a monetary strategy with a pegged exchange rate. The
analysis leads itself to two interesting insights. First, in the case in which the monetary authority has a rule-
of-thumb quadratic loss function, a flexible exchange rate regime with formal commitment to a policy rule
becomes the dominant alternative. This differs from the results in Giavazzi and Pagano (1988), where a
fixed exchange rate dominates the other alternative. Second, a central bank that instead aims at improving
the representative agent’s welfare should choose a fixed exchange rate over discretionary policy.

The findings of our paper are robust to alternative calibrations of the structural parameters of the model,
except for changes in the degree of openness of real markets. Indeed, the ranking between the discretionary
policy and the pegged exchange rate strategy is affected by the size of the degree of openness. When this
parameter is not small, as suggested in Soffritti (2002), a time-consistent monetary policy leads to a lower
loss for the central bank than in the case in which the nominal exchange rate is pegged.

The paper is organized as follows. Section 2 derives the model and presents the rule-of-thumb monetary
authority loss function. Section 3 discusses the equilibria under the three alternative monetary regimes.
Section 4 presents the baseline calibration for the structural parameters. Section 5 compares the three
alternatives when both the central bank loss and utility-based functions are used as a ranking criterion.
Section 6 concludes.

2. THE MODEL

The model combines elements of the open-economy framework in McCallum and Nelson (1999) and Galı̀
and Monacelli (2005). More specifically, this paper undertakes the optimizing IS-LM specification in
McCallum and Nelson (1999), while it mainly shares the small open economy framework by Galı̀ and
Monacelli (2005) for the rest of the model. We allow for a continuum of firms defined on [0,1], a
representative household, and a monetary authority. Only final goods are produced and consumed in the
home economy, which also trades with the rest of the world. The monopolistic competitive firms experience
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price rigidities as in Calvo (1983). Monetary policy is conducted by setting the nominal interest rate.
Financial markets are complete.3

2.1. Prices

Let St be the nominal exchange rate (i.e. the domestic price of one unit of foreign currency) and Qt be the
real exchange rate. Thus, st and qt satisfy qt � st þ pnt � pt; where pt and pnt are the consumer price indices in
the domestic and foreign economies, respectively. The first difference of the last equation yields

Dst ¼ Dqt þ ðpt � pn

t Þ ð1Þ

where pt � pt � pt�1 and pn
t � pnt � pnt�1 are domestic and foreign consumption price index (CPI) inflation

rates. We define the terms of trade (in logs), logVt; as vt � pF ;t � pD;t; where the term vt is the price of the
basket of imported goods in units of domestic goods, and pF ;t and pD;t are the level of foreign and domestic
price, respectively. Since the home economy is small, the variables characterizing the rest of the world can
be constructed to be exogenous and independent of domestic policy. We therefore assume that the share of
imports in the consumption basket of the rest of the world is negligible. Hence, Cn

t ffi Cn
F ;t and Pn

t ffi Pn
F ;t:

We make the same assumption about the share of domestic bonds held by foreign investors.
Firms produce output to meet aggregate demand and set the price in the currency of the country where

they are located. The Law of One Price holds, so that StP
n
D;tðjÞ ¼ PD;tðjÞ and StP

n
F ;tðjÞ ¼ PF ;tðjÞ; for j 2 ½0; 1�:

Given these assumptions, the real exchange rate can be written as qt ¼ pF ;t � pt ¼ vt þ ðpD;t � ptÞ:
4

To generate real effects of monetary policy we introduce price rigidities as in Calvo (1983). Let %pD;tðjÞ be
the optimal log-price set at time t by domestic firm j: The possibility of a price adjustment is distributed as a
Poisson random variable with parameter 04W41: At each time t; there is a constant probability W that a
given firm j in the home economy adjusts its price. Therefore, Wh ðh40Þ is the probability that %PD;tðjÞ is the
firm j’s price at time tþ h: Under this setting, pD;t satisfies

%pD;tþ1 ¼ ½pD;t � WpD;t�1�=ð1� WÞ ð2Þ

where %pD;t ¼ %pD;tðjÞ holds under symmetry in price setting.

2.2. The domestic household

The representative household’s utility depends positively on consumption and real money balances. Time
spent at work reduces utility. The representative household is a price-taking agent in the markets for
commodities and labour. Preferences are additive and time separable. The representative household
maximizes the utility function

max Et

X1
h¼0

bh½C
1�s

tþh=ð1� sÞ �N1þt
tþh =ð1þ tÞ þ w lnðMtþh=PtþhÞ�

( )
ð3Þ

with respect to consumption, Ctþh; employment, Ntþh; and real money balances, Mtþh=Ptþh: Parameters s
and t represent the elasticities of marginal utility with respect to consumption and labour supply,
respectively. Parameter b is the discount factor.

The timing of the events is as follows: the representative household enters time t with Mt nominal money
balances; bond markets open; and cashes financial assets from previous period, Bt: It receives labour
remuneration, WtNt; buys consumption goods, PtCt; and receives nominal transfers, Tt: The representative
household also carries nominal money, Mtþ1; into time tþ 1 and invests in discounted final assets carried
into time tþ 1;Btþ1=ð1þ itÞ: The term it represents the nominal interest rate at time t: The budget
constraint that captures this sequence is

Mtþ1 ¼Mt þ Tt � Btþ1=ð1þ itÞ þ Bt þWtNt � PtCt ð4Þ

Since consumption can be either in domestic or foreign goods, the price of one unit of consumption satisfiesZ 1

0

PD;tðjÞCD;tðjÞ dj þ
Z 1

0

PF ;tðjÞCF ;tðjÞ dj ¼ PD;tCD;t þ PF ;tCF ;t ¼ PtCt

THE ADVANTAGE OF TYING ONE’S HANDS 137

Copyright # 2007 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 13: 135–149 (2008)

DOI: 10.1002/ijfe



where

Ct � ½ð1� lÞ1=ZCðZ�1Þ=ZD;t þ l1=ZCðZ�1Þ=ZF ;t �Z=ðZ�1Þ

parameter l represents the share of total consumption allocated to imported goods, and parameter Z40
represents the constant intratemporal elasticity of substitution between domestic and foreign bundles.5 The
indices CF ;t and CD;t are defined in terms of the commodities produced by different firms of the same
economy as CD;t � ð

R 1
0 CD;tðjÞ

ðd�1Þ=d djÞd=ðd�1Þ; CF ;t � ð
R 1
0 CF ;tðzÞ

ðd�1Þ=d dzÞd=ðd�1Þ: Parameter d41 captures the
constant elasticity of substitution across different commodities of the same basket. The CPI that results
from minimizing the expenditure needed to buy one unit of consumption, Ct; ought to satisfy Pt �
½ð1� lÞP1�Z

D;t þ lP1�Z
F ;t �

1=ð1�ZÞ: The CPI Pt can be derived from the definition of Ct and is not exogenously
assumed.

Under the assumption that the terms of trade, at the steady state, satisfy V ¼ 1; the last equation leads to
the following relationship, written in log-linear terms:

pt � pD;t ¼ lvt ð5Þ

If we define the producer price index (PPI) for the domestic economy as pD;t � pD;t�1; equation (5) yields

pt ¼ pD;t þ lDvt ð6Þ

and it shows that CPI and PPI inflation are linearly related along with the change in the terms of trade.
The domestic household optimally chooses CD;t and CF ;t to satisfy the demand functions CD;t ¼

ð1� lÞCtðPD;t=PtÞ
�Z and CF ;t ¼ lCtðPF ;t=PtÞ

�Z; which, in log-linear terms, become ct � cD;t ¼ �lZvt and
ct � cF ;t ¼ Zð1� lÞvt: The last two equations can be combined with (5) to produce ct � cF ;t ¼ Z ðpF ;t � ptÞ;
implying that, ceteris paribus, when the CPI index increases relative to the foreign price index, total
consumption must decrease relative to cF ;t:

The representative household maximizes utility (3) subject to the budget constraint (4). First-order
conditions with respect to Ct and Nt yield

1=Rt ¼ bPtC
s
t EtðC�stþ1=Ptþ1Þ ð7Þ

and

C�st Wt=Pt ¼ Nt
t ð8Þ

Equation (7) in log-linear terms leads to the New Keynesian IS curve that relates aggregate consumption
to the risk-free real domestic interest rate

ct ¼ Etðctþ1Þ � 1=s½rt � Etðptþ1Þ� ð9Þ

To complete the description of the real demand side of the domestic economy, we define indices for total
output and labour supply as Yt � ð

R 1
0 YtðjÞ

ðd�1Þ=d djÞd=ðd�1Þ and Nt � ð
R 1
0 NtðjÞ

ðd�1Þ=d djÞd=ðd�1Þ: As in Galı̀ and
Monacelli (2005), we assume that, under complete risk sharing, the market clearing condition for good j is
YtðjÞ ¼ CD;tðjÞ þ Cn

D;tðjÞ; for each j 2 ½0; 1�: This leads to an equation for the differential between domestic
and foreign output as yt � ynt ¼ ð1� lÞ=fsvt; where, under the standard calibration, the coefficient f �
ð1� lÞ=½1þ lð2� lÞðsZ� 1Þ� is positive and smaller than one. Therefore, consumption can be expressed as
a weighted average of domestic and world output as

ct ¼ fyt þ ð1� fÞynt ð10Þ

Let ynt denote the levels of real activity in the absence of nominal rigidities. If we combine equation (10)
with equation (9), the New Keynesian IS curve for the domestic economy can be written as

xt ’ Etðxtþ1Þ � ½1=ðfsÞ�½rt � Etðptþ1Þ� þ EtðDyntþ1Þ þ ½ð1� fÞ=f�EtðDyntþ1Þ ð11Þ

where xt � ðyt � ynt Þ measures the gap of real output from its natural level. This is the first of the two
variables that the policymaker attempts to stabilize through monetary policy.
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2.3. The domestic firm

At time t each domestic firm uses domestic labour to produce goods with the simple deterministic
technology YtðjÞ ¼ NtðjÞ: If we aggregate the production technology using the indices for total output and
labour supply, and expressing the outcome in log-linear terms, it yields

yt ¼ nt ð12Þ

Let MCt denote the nominal marginal cost and mt the log-deviation of MCt=PD;t from the balanced-
growth path. The nominal (log-linear) marginal cost under symmetric price setting leads to mt þ pD;t ¼ wt;
which, using equation (8), can be written as mt ¼ ðpt � pD;tÞ þ tyt þ sct; which, after considering equation
(10), yields

mt � lvt þ gyt þ sð1� fÞynt ð13Þ

where g � ðtþ sfÞ: The problem of the firm that sets a new price, %PD;tðjÞ; is to maximize the present value
of current and future expected profits Etf

P1
h¼0 ðbWÞ

h½YtþhðjÞ=ð1þ rt;tþhÞ�½ %PD;tðjÞ �MCtþhðjÞ�g; subject to

YD;tþhðjÞ ¼ ð %PD;tðjÞ=PD;tþhÞ
�dYtþh ð14Þ

for each h ¼ 0; 1; 2; . . . : Equation (14) is the optimization constraint that results from the assumption that
each firm supplies on demand. Here rt;tþh represents the one-period nominal interest rate holding for
½t; tþ h�: The first-order condition with respect to %PD;tðjÞ gives %PD;tðjÞ ¼ ð1� bWÞEtf

P1
h¼0 ðbWÞ

h½mtþh
ðjÞ þ PD;tþh�g; which can be expressed as

%PD;tþ1ðjÞ ¼ ½ %PD;tðjÞ=bW� þ ð1� 1=bWÞ½mtðjÞ þ PD;t� ð15Þ

Equation (15) shows that firm j needs to collect information relative to time t; when setting its price at
tþ 1:

Combining equations (2) and (15) allows us to express the current PPI inflation as a function of future
PPI inflation and real marginal costs for the domestic economy as pD;t ¼ bEtðpD;tþ1Þ þ ymtðjÞ: The
parameter y � ð1� WÞð1� bWÞð1=WÞ expresses the trade-off between nominal and real variables, and
generates the non-neutrality of monetary policy in the short run. Using equations (13) and (6) together with
the last equation, we can write the New Keynesian Phillips curve (NKPC) for the domestic economy as

pt ¼ bEtðptþ1Þ þ ygxt þ l½Dvt � bEtðDvtþ1Þ� þ ylvt þ ysð1� fÞynt þ ut ð16Þ

where ut is an ad hoc cost-push pricing disturbance that satisfies ut ¼ ruut�1 þ but; 05ru51 and but � ð0; suÞ:
Note that, unless a disturbance hits the foreign economy, output ynt plays no role in the domestic NKPC.

2.4. Objective of policy action

The choice of an appropriate function to describe the central bank’s objective is still an open question in
the literature. In a closed-economy setting, Rotemberg and Woodford (1997, 1999) show that a standard
quadratic expression of deviations of output and inflation from target is consistent with a wide range of
representative household utility. Indeed, a welfare function can be obtained as a second-order
approximation of the household utility function. In the open economy literature, such an approximation
is possible only under very specific assumptions as stressed in Clarida et al. (2002).6 For this reason, in the
first part of the analysis we use a quadratic loss function. The central bank’s optimal behaviour is to
stabilize nominal and real intermediate targets as

L ¼ �
1

2
Et

X1
h¼0

bh½ax2tþh þ ð1� aÞp2tþh�

( )
ð17Þ

where 04a41 is the central bank preference for output relative to CPI inflation stability. The case of a
equal to zero corresponds to strict inflation targeting.

Equation (17) is widely used in the literature and it assures a tractable solution of the problem. However,
this formulation is based on the following assumptions. First, it presumes that CPI inflation rate is the
optimal inflation target, while the debate on what inflation to target is still open, as discussed in Carlstrom
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et al. (2006) and Soffritti (2002). Second, positive deviations from target are as costly as negative deviations.
Chadha and Schellekens (1999) point out that, if we relax this assumption, some of the subsequent results
do not hold.

In Giavazzi and Pagano (1988), the monetary authority’s objective function differs from the one
described here. In their formulation, output stabilization is not an intermediate objective of monetary
policy, and inflation targeting is the only concern of the monetary authority. We also use output
stabilization because monetary policy has real effects, and this formulation is closer to the objectives of
modern central banks.

2.5. The model for the world economy

The utility functions of domestic and foreign households are assumed to be identical. To insulate the
world economy from domestic shocks, we assume that imports represent a negligible share of foreign
aggregate consumption, so that Cn

t ’ Yn
t and pn

t ¼ pn
D;t: Therefore, purchasing power parity (PPP) does not

hold. Given these assumptions, the log-linear version of the consumption Euler equation for the foreign
economy can be written as a standard IS curve for a closed economy ynt ¼ Etðyntþ1Þ � ð1=s

nÞ½rnt � Etðpn
tþ1Þ�:

We assume that foreign firms adopt a deterministic CRTS production technology, identical to the one in
the domestic economy. Firms are monopolistically competitive and set the price as in Calvo (1983). This
leads to a version of the NKPC identical to the one in a closed-economy case

pn

t ¼ bEtðpn

tþ1Þ þ yðsn þ tÞynt þ unt ð18Þ

where the pricing shock is distributed as unt ¼ rn
uu

n
t�1 þ bunt ; 05rn

u51 and bunt � ð0;sn
uÞ:

The foreign central bank adopts a discretionary monetary policy that aims to maximize the forward-
looking objective function that reflects the central bank’s attempt to stabilize output and inflation as
Ln ¼ �ð1=2Þ½any�2t þ ð1� anÞp�2t �þ i.d.p., where i.d.p. captures all elements, mainly expectations, that are
independent of the discretionary monetary policy. In principle there is no reason to expect the parameter of
preference an to be identical to a for the domestic economy. Indeed, to capture the idea that the domestic
economy stabilizes inflation by importing credibility from a lower-inflation foreign economy, as in Clarida
et al. (1999), we set an4a:

Following the same procedure as Clarida et al. (1999), maximizing Ln subject to equation (18) leads to
the following closed-form equations for inflation and the output gap pn

t ¼ opnunt and ynt ¼ �qopnunt ; where
opn � 1=ð1� ebrun Þ41; and q � ð1=anÞð1� anÞðsn þ tÞy40: The optimal feedback response for the real
interest rate that implements the optimal policy is determined by inserting the closed-form equations for
pn
t and ynt in the IS curve for the foreign economy

rnt � Etðpn

tþ1Þ ¼ ½s
nqð1� run Þ=run �Etðpn

tþ1Þ ¼ ornu
n

t ð19Þ

where in order to simplify notation, we set orn � snqð1� run Þopn40: The last equation shows that the
discretionary policy calls for an active rule that requires the central bank to raise (lower) the real interest
rate every time inflation is expected to increase (decrease).

2.6. Natural level of output

In this paragraph we derive an explicit equation for the natural level of output, ynt ; so that we can derive
how the domestic IS schedule reacts to foreign shocks. If prices are flexible, the domestic real mark-up
collapses to its ‘natural’ level m ¼ ln½d=ðd� 1Þ� ¼ lvnt þ gynt þ sð1� fÞynt which, with the combination of
the difference between domestic and foreign output, leads to an equation for ynt only in terms of ynt as

ynt ¼
½lnðdÞ � lnðd� 1Þ�ð1� lÞ
½gð1� lÞ þ lfs�

�
½sð1� fÞð1� lÞ � lfs�
½gð1� lÞ þ lfs�

ynt

This shows that, as long as foreign prices are sticky, the natural output of the domestic economy
fluctuates only in response to foreign disturbances.

First difference of ynt yields EtðDynt Þ ¼ �½ð1� fÞð1� lÞ � lf�=½gð1� lÞ þ lfs�sEtðDynt Þ ¼ 0; so that we
can write the domestic New Keynesian IS curve as xt ’ Etðxtþ1Þ � ð1=fsÞ½rt � Etðptþ1Þ� þ ½ð1� fÞ=f�

M. SOFFRITTI AND F. ZANETTI140

Copyright # 2007 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 13: 135–149 (2008)

DOI: 10.1002/ijfe



EtðDyntþ1Þ: In light of (6) and the closed-form equations for pn
t and ynt ; this last equation can be expressed

more explicitly as

xt ’ Etðxtþ1Þ � 1=ðfsÞ½rt � EtðpD;tþ1Þ� þ ðl=sfÞEtðDvtþ1Þ � ½ð1� fÞorn=sf�unt ð20Þ

which captures the behaviour of the domestic representative household in reaction to international real
markets.

2.7. Financial markets

Under perfect capital mobility, the domestic price of a risk-free bond is determined in equilibrium to
satisfy the uncovered interest parity (UIP) condition. Under international risk sharing we can write rt �
rnt ¼ EtðDstþ1Þ: Using equation (1), UIP can be written in terms of PPI inflation as: rt � EtðpD;tþ1Þ ¼
rnt � Etðpn

tþ1Þ þ EtðDvtþ1Þ which, given the assumption about foreign monetary policy, becomes

rt � EtðpD;tþ1Þ ¼ ornu
n

t þ EtðDvtþ1Þ ð21Þ

Equations (20) and (21) describe the ‘demand side’ of the small open economy and serve as constraints
on the domestic monetary policy. The combination of equations (20) and (21) yields xt ¼ Etðxtþ1Þ�
½ð1� lÞ=fs�EtðDvtþ1Þ � ðorn=sÞunt :

3. OPTIMAL POLICIES

In this section we determine the closed-form equilibrium for the three alternative monetary policy
strategies. First, we consider a policy that credibly commits to the optimal rule. Due to the lack of
commitment technology in practice, this serves as a benchmark case. Second, we analyse a time-consistent
discretionary policy. In both cases, the exchange rate is perfectly flexible. Finally, we examine a monetary
strategy in which the nominal exchange rate is pegged.

3.1. Optimal policy under commitment

As in Clarida et al. (1999), the policy problem for the central bank can be written as

max
fptþh;xtþh;vtþhg

1
h¼0

�
1

2
Et

X1
h¼0

bh½ax2tþh þ ð1� aÞp2tþh�

( )
ð22Þ

subject to the following conditions:

xt ¼ Etðxtþ1Þ � ð1=fsÞ½rt � EtðpD;tþ1Þ� þ ðl=sfÞEtðDvtþ1Þ � ½ð1� fÞorn=sf�unt

pt ¼ bEtðptþ1Þ þ ygxt þ l½Dvt � bEtðDvtþ1Þ� þ ylvt þ ysð1� fÞynt þ ut

rt � EtðpD;tþ1Þ ¼ ornu
n

t þ EtðDvtþ1Þ

where, as specified above, ynt ¼ �qopnunt : In equilibrium, inflation and the output gap satisfy

xctþh ¼ �
ð1� aÞ

a
ygþ

lfs
1� l

� �
pctþh þ yg

Xh�1
j¼0

pctþj �
blfs
1� l

� �
pctþhþ1

" #
ð23Þ

The superscript c denotes the equilibrium under commitment. Equation (23) captures the forward-
looking nature of the equilibrium under commitment. Under this arrangement, the optimal strategy for the
central bank is to adjust the level of output in response to future CPI inflation.
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3.2. Optimal policy under discretion

When a commitment technology is not available for policy actions, the central bank treats private
expectations as independent from its own actions. In a discretionary regime, the central bank is able to
control the money supply through its policy instrument. The policy problem for the central bank can
therefore be written as

max
fpt;xt;vtg

�ð1=2Þ½ax2t þ ð1� aÞp2t � þ i:d:p: ð24Þ

subject to the same conditions in the case of commitment, with i.d.p. � �1
2
Etf
P1

h¼1 ½ax
2
tþh þ ð1� aÞp2tþh�g;

which captures the elements of the objective function that are independent of domestic policy. The
combination of the first-order conditions for the output gap and inflation yields

xdtþh ¼ �½ð1� aÞ=a�½ygþ ðlbfsÞ=ð1� lÞ�pdtþh ð25Þ

where h50 and the superscript d denotes the solution under discretion. In what follows, we shorten
equation (25) as xdtþh ¼ Ypdtþh: Since the coefficient Y is negative, discretionary policy calls for a lean-
against-the-wind strategy, in which the central bank pushes output below target every time inflation is
positive (and vice versa).

The feedback rule for the risk-free interest rate under discretionary policy can be obtained by substituting
equation (25) into the IS schedule (9) after accounting for the Phillips curve (16). It becomes the following
Taylor-type rule for an open economy:

rt ¼ $pEtðptþ1Þ þ f ½vt�1;EtðDvtþ1Þ; ut; unt � ð26Þ

where $p ¼ 1� fsY½1� ðb=1� ygYÞ�41: Hence, the optimal policy requires the instrument to respond to
expected inflation in order to pin down a unique equilibrium. Equation (26) shows that the real interest rate
also depends on domestic, ut; and foreign, unt ; shocks, on both the past level and the expected change of the
terms of trade, vt�1 and EtðDvtþ1Þ respectively.

3.3. Optimal policy under a fixed exchange rate

In what follows, we assume that the domestic central bank is committed to a rule that keeps the nominal
exchange rate fixed, and that there is a system that enhances its current credibility. If the exchange rate is
fixed, then st ¼ s for all time t: This assumption affects the model in two ways.

First, the growth in terms of trade collapses to the difference between foreign and domestic inflation

Dvt ¼ pn

t � pD;t ð27Þ

This equation, together with (6), simplifies the equation for the change in terms of trade so that it
depends only on domestic and foreign inflation

vt ¼ ½1=ð1� lÞ�ðpn

t � ptÞ þ vt�1 ð28Þ

This equation serves as an additional constraint that the domestic central bank must consider when
determining the monetary policy in the case of constant exchange rate. Equations (27) and (28) are
consistent with an equation for CPI inflation as a weighted average between pD;t and pn

t as pt ¼
lpn

t þ ð1� lÞpD;t; which uses the degree of openness in real markets as a weight.
Second, the assumption about foreign monetary policy, along with equation (21), forces the domestic

interest rate to follow the exogenous process rt ¼ Etðpn
tþ1Þ þ ornu

n
t : However, once we combine this policy

rule with the rule for the foreign interest rate stated in equation (19), it is straightforward to show that the
solution is consistent with multiple (infinite) values for the constant exchange rate. To ensure determinacy
of the equilibrium under commitment to a constant exchange rate, we assume that the domestic
central bank adopts the following rule, in addition to UIP: rt � rnt ¼ est , e40; which produces st ¼ s ¼ 0 at
all time t:

A central bank that pegs the domestic price of a foreign currency solves an optimizing problem that
replicates the one presented under pure commitment. However, since the exchange rate is fixed, the non-
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stochastic constraint (28) holds. If we substitute equation (28) into the NKPC (16), it yields

pt ¼ bEtðptþ1Þ þ ygxt þ l½Dvt � bEtðDvtþ1Þ� þ ½yl=ð1� lÞ�ðpn

t � ptÞ þ ylvt�1 þ ysð1� fÞynt þ ut

In equilibrium, the combination of the first-order conditions for inflation and output gap determines the
following relationship:

xstþh ¼ �
ð1� aÞx

a

"
ygþ

lfs½1þ bð1� xÞ�
1� l

� �
pstþh �

blfs
1� l

� �
pstþhþ1:

þ ygþ lfs 1�
1

x

� �
þ bð1� xÞ

� ��
ð1� lÞ

� �Xh�1
j¼0

xjpstþh

# ð29Þ

where x � ð1� lÞ=½1� lð1� yÞ�51 and x � 1 when the small economy becomes an autarky in real
markets. The superscript s is used to denote the equilibrium under a constant exchange rate.

4. MODEL CALIBRATION

As in King and Rebelo (1999), we set the discount factor b at 0:99: In the model, parameter l captures the
domestic degree of openness in real markets. From the definition of CD;t and CF ;t; it is apparent that when
PD;t ¼ PF ;t (as it occurs in steady state), l represents the share of total consumption allocated to imported
goods. It is common in the literature to set l at 0:5; but we carry out an extensive robustness analysis and
also consider cases when l is equal to 0:2 and 0:7:7 Parameter Z measures the intratemporal elasticity of
substitution between the bundles of domestic and foreign goods. To calibrate Z we follow Trefler and
Huiwen (2002) who estimate this parameter equal to 6; a value that is greater than 1:5 usually used in the
literature. Parameter s ¼ �CtUCC=UC is the coefficient of relative risk aversion in the representative
household’s preferences for consumption, which we set equal to 1 (to give a log-utility in consumption) and
equal to 5: We use these values as estimated in Hall (1988). The second parameter characterizing the
representative household’s utility is t ¼ NtUNN=UN ; the elasticity of marginal utility of labour. We follow
Benigno (2001) and set t not greater than 5 to fit the empirical data on labour supply. The average mark-up
under monopolistic competition is captured by parameter m: We set m ¼ 1:15 to be consistent with d equal
to 7:67; the estimates of the elasticity of substitution presented by Rotemberg and Woodford (1999). The
average contract duration is about three quarters in the United States as well as in other countries, which
corresponds to a probability of a price adjustment W equal to 0:33:

Numerical values for the persistence and variability of productivity shocks, ru and su; are taken as
estimated in Ireland (1997) for the US economy. We set ru ¼ 0:975 and su ¼ 0:00633 which are in line with
studies by Burnside et al. (1993) and King and Rebelo (1999). The parameter a captures the central bank’s
relative preference for output stability. By assumption, the domestic central bank is unable to reduce
inflation and attempts to import price stability from the rest of the world. To assume that the foreign
central bank is more successful at attaining nominal stability, we set the parameters of preference of
domestic and foreign central bank, a and an; equal to 1

3 and
2
3; respectively.

5. RANKING REGIMES

In this paragraph we pose the following question: how could a central bank benefit from ‘tying its hands’ by
pegging the domestic price of the foreign currency, compared to a discretionary policy? We address this
issue from the perspective of a monetary authority that bases its decision either on rule-of-thumb loss
function (loss criterion) or on the representative household’s utility function (welfare criterion).
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5.1. Loss criterion

In this section we rank the different exchange rate regimes using a quadratic loss function (17). The
central bank’s objective function is expressed to simplify the numerical simulations. We assume that the
policymaker maximizes equation (17), where no information about the future is available. Let s2p and s2x
denote the unconditional variance of CPI inflation and the output gap, respectively. Provided that the
closed-form solution for pt and xt is a linear combination of white-noise disturbances, the (absolute value of
the) unconditional expectation of equation (17) can be written as

EðLÞ ¼ ½ð1=2Þð1� bÞ�½as2x þ ð1� aÞs2p� ð30Þ

This equation is used as the ranking criterion based on the policymaker’s objective function. Simulations
of equation (30) are based on the ex-post average values of s2x and s2p; computed for 2000 repetitions over a
1000-period time span. Figures 1–3(a) plot the outcome of the simulations as a function of different values
for structural parameters s; Z and l: Domestic and foreign disturbances are allowed to occur
contemporaneously, but independently. The main findings are the following. First, the central bank
objective is an increasing function of s; Z and l . The greater the parameter of relative risk aversion, s; the
more the consumption becomes responsive to pricing shocks, other things being equal. Domestic
consumption is related to domestic output, through equation (10), and domestic output affects inflation,
through equation (16), thus an increase in the variability of domestic consumption increases in domestic
output and inflation. The same can be said for the intratemporal elasticity of substitution, Z: Indeed, the
greater the Z; the more the foreign goods are perceived as substitutes of domestic commodities. Thus, after a
price disturbance, domestic consumption becomes more volatile, as do domestic output and inflation. The
degree of openness of real markets, l; displays a similar mechanism. The greater the l; the more the
domestic consumption is sensitive to shocks, provided that they occur independently.

Second, each diagram shows that, provided that l is not too small (say not smaller than 0:35), a monetary
policy that pegs the nominal exchange rate always leads to a greater loss than a discretionary policy. This is
in line with De Fiore and Liu (2005) who find that openness plays an important role in equilibrium
determinacy under inflation–targeting interest rules, because the degree of openness affects the transmission
mechanism of monetary policy. This last result is the opposite of what Giavazzi and Pagano (1988) find in
their paper, in which a deterministic set-up is used to model a nominal exchange rate that is free to fluctuate
between realignments at given dates. In their set-up, the impact of policy actions on the objective of the
central bank arises from its ability to control the incentive to generate inflation surprises, which was typical
for many countries operating in the European Monetary System. This in turn induces private agents to
expect lower inflation relative to the time-consistent alternative. Such a discrepancy with the findings of this
paper is no surprise, given the different theoretical frameworks and definition of a stable exchange rate. The
following proposition summarizes the main findings:

Proposition 1. For plausible values of l; time-consistent monetary policy leads to a greater loss than a policy
that credibly pegs the nominal exchange rate.

5.2. Welfare criterion

In this section we rank the different exchange rate regimes according to the representative household’s
utility function. A rational policymaker makes an appropriate specification of the welfare criterion by
focusing on the unconditional expectation of the representative household’s utility. As welfare depends
explicitly on consumption and labour effort we can use the natural level of output to rewrite equations (10)
and (12) as ct ¼ fxt þ ð1� fÞynt þ fynt and nt ¼ xt þ ynt :

To simplify the analysis, we re-write the utility flow. In the long-run, along the economy’s steady state,
nominal rigidities are absent and real marginal costs ought to satisfy MC=P ¼ m ¼ d=ðd� 1Þ: Hence,
equation (8) yields N ¼ zC�s=t and z � ½d=ðd� 1Þ��1=t: To make the analysis straightforward we adopt two
assumptions commonly used in the literature. First, we set the steady-state level of aggregate consumption
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C equal to one. Second, as real money balances have a negligible weight in the household utility function,
we can safely ignore them.

Let s2c and s2n denote the unconditional variance of consumption and labour effort. The unconditional
expectation of Ut can be expressed as a function of these two second moments as 8

EðUtÞ ¼ ½1=ð1� sÞ�½expf½ð1� sÞ2=2�s2cg� � ½z
1þt=ð1þ tÞ�½expf½ð1þ tÞ2=2�s2ng� ð31Þ

Figure 1. (a) Loss criterion as a function of s and (b) utility criterion as a function of s:
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Simulations of equation (31) are based on the ex-post average values of s2x and s2p; computed for 2000
repetitions over a 1000-period time span. Figures 1–3(b) plot the outcome of these simulations as a function
of different values for the structural parameters s; Z and l; the empirical estimation of which is still
controversial in the economic literature.

The main findings are the following. First, welfare is a monotonic and decreasing function of Z and s:
The reason is the following: when allowing the intratemporal elasticity of substitution to vary, parameter s

Figure 2. (a) Loss criterion as a function of Z and (b) utility criterion as a function of Z:
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is unitary. In this case, the (inverse of the) variance of real output serves as a proxy of the welfare criterion.
For an increasing Z; the composition of the consumption basket following a pricing disturbance becomes
more important. As a consequence, the variability of real output and labour effort increases and utility
decreases. Things are similar when we allow the parameter of risk aversion to increase. Indeed, the greater
the s; the more volatile is the response of consumption to any given sequence of shocks. The link between
consumption and welfare is straightforward.

Second, welfare is not monotonic for different values of the degree of openness, l: This result is generated
by the composition of the consumption basket, Ct; along with the fact that domestic and foreign shocks are

Figure 3. (a) Loss criterion as a function of l and (b) utility criterion as a function of l:
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drawn from two independent probability distributions. For a small l; the variability of aggregate
consumption mainly reflects the volatility of CD;t which, as from its definition, primarily depends on
domestic shocks. Instead, for a greater value of l; foreign disturbances become relatively more important,
due to their impact on CF ;t: When the parameter l increases, the loss of utility resulting from reducing the
consumption of domestic commodities, outweighs the gain from increasing the share of imports in the
consumption basket.

Third, sensitivity analysis shows that pegging the nominal exchange rate leads to the best performance
for a benevolent policymaker, independent of the parameter that we allow to vary. Indeed, this policy
produces a flow of utility that always dominates the other two alternatives. When we consider a flexible
exchange rate regime, the gain from committing to the optimal rule outweighs the loss from not having the
right to redefine the optimal action at each point of time. Therefore, independent of the fact that we follow
a ‘welfare criterion’ rather than a ‘loss criterion’, unconstrained monetary policy always leads to a better
performance than its time-consistent alternative. The following proposition summarizes the main findings:

Proposition 2. A central bank that aims at the agent’s welfare should adopt a policy that pegs the nominal
exchange rate. Welfare is a decreasing function of the intratemporal elasticity of substitution and of the
elasticity of marginal utility in consumption, but it is in a non-monotonic relationship with the degree of
openness of real markets.

6. CONCLUSIONS

The debate over stable versus free-to-float exchange rate needs reconsideration in light of recent
developments in the literature and on the new tools used in open economy macroeconomics, since the
original contribution by Giavazzi and Pagano (1988). In this paper, we investigate whether the monetary
authority of a small open economy should ‘tie its hands’ and peg the domestic price of a foreign currency,
as an alternative to just leaving the exchange rates free to fluctuate. We study this issue from the perspective
of a benevolent monetary authority that bases its decisions either on a rule-of-thumb objective function or
on the agent’s utility. We carry out this exercise by modelling the way in which a small open economy
responds to domestic and foreign pricing shocks, and comparing how the dynamics of the economy impact
on the monetary authority’s objectives. The analysis is based on a microfounded, New Keynesian model
where monetary policy is endogenously modelled with the nominal interest rate as the policy instrument.

We find that if the policymaker is benevolent and aims at the agent’s utility (welfare criterion), they
should prefer a stable exchange rate over the discretionary regime. This finding is insensitive to different
calibrations of the structural parameters of the model. Instead, if the policymaker’s objective is to minimize
a standard quadratic loss function of deviation of real output and inflation from targets (loss criterion), a
policy that generates exogenous expectations is actually preferable to the one that pegs the exchange rate.
This result is the opposite to what Giavazzi and Pagano (1988) find. Although it is robust across many
calibrations of the parameters of the model, it is sensitive to size of the degree of openness of the domestic
economy to international real trade. These findings suggest that the choice between a stable or free-to-float
exchange rate is not a simple one. The way in which a monetary authority sets its objectives and the degree
of exposure of the real economy are key factors to be considered in the analysis.
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NOTES

1. For more details see Mussa et al. (2000) and references therein.
2. As a recent example see Sutherland (2005) and references therein.
3. With EtðXtþhÞ we characterize the mathematical expectation of a variable X at time tþ h; conditional on the information available

at time t: By dropping the time subscript, we identify the steady-state level of the same variable. We denote the percentage deviation
of Xt from X with lower case such as xt � ðXt � XÞ=X ’ lnðXtÞ � lnðXÞ: The superscript � denotes a variable that pertains to the
foreign economy. Subscripts D and F identify domestic and foreign variables pertaining to a given economy. All nominal variables
(except foreign prices and foreign interest rate) are denoted in units of domestic currency.

4. This formulation implicitly assumes producer currency pricing. Corsetti and Pesenti (2005) provide a useful discussion of the degree
of exchange pass-through in the context of monetary policy.

5. In principle l could potentially be endogenous, depending on the type of shock. We leave this extension open for future research.
6. More specifically, the conditions required are s ¼ d ¼ Z ¼ 1:
7. We consider this range of values because the degree of openness, as measured by the average share of imports in GDP, ranges for

instance from 20% in Australia to about 70% in the Czech Republic.
8. The expression holds under the assumption s 6¼ 1:

REFERENCES

Benigno P. 2001. Price stability with imperfect financial integration. CEPR Working Paper 2854.
Benigno G, Benigno P, Ghironi F. 2006. Interest rate rules for fixed exchange rate regimes. Journal of Economic Dynamics and Control

29, forthcoming.
Burnside C, Eichenbaum M, Rebelo S. 1993. Labor hoarding and the business cycle. Journal of Political Economy 101: 245–273.
Calvo G. 1983. Staggered prices in a utility maximizing framework. Journal of Monetary Economics 12: 383–398.
Carlstrom C, Fuerst T, Ghironi F. 2006. Does it matter (for equilibrium determinacy) what price index the central bank targets?

Journal of Economic Theory 128: 214–231.
Chadha J, Schellekens P. 1999. Monetary policy loss functions: two cheers for the quadratic. Bank of England Working Paper 101.
Clarida R, Galı́ J, Gertler M. 1999. The science of monetary-policy: a New Keynesian perspective. Journal of Economic Literature

37: 1661–1707.
Clarida R, Galı́ J, Gertler M. 2002. A simple framework for international monetary policy analysis. Journal of Monetary Economics

49: 879–904.
Corsetti C, Pesenti P. 2005. International dimensions of optimal monetary policy. Journal of Monetary Economics 52: 281–305.
De Fiore F, Liu Z. 2005. Does trade openness matter for aggregate instability? Journal of Economic Dynamics and Control

29: 1165–1192.
Galı́ J, Monacelli T. 2005. Optimal monetary policy and exchange rate volatility in a small open economy. Review of Economic Studies

72: 707–734.
Giavazzi F, Pagano M. 1988. The advantage of tying one’s hands. European Economic Review 32: 1055–1082.
Hall R. 1988. Intertemporal substitution in consumption. Journal of Political Economy 96: 339–357.
Husain A, Mody A, Rogoff K. 2005. Exchange rate regime durability and performance in developing versus advanced economies.

Journal of Monetary Economics 52: 35–64.
Ireland P. 1997. A small, structural, quarterly model for monetary policy evaluation. Carnegie–Rochester Conference Series on Public

Policy 47: 83–108.
King R, Rebelo S. 1999. Resuscitating the real business cycle. In Handbook of Macroeconomics, vol. 1b, Chapter 14, Woodford M,

Taylor JB (eds). North-Holland: Amsterdam.
McCallum B, Nelson E. 1999. Nominal income targeting in an open-economy optimizing model. Journal of Monetary Economics

43: 553–578.
Mussa M, Masson P, Swoboda A, Jadresic E, Mauro P, Berg A. 2000. Exchange rate regimes in an increasingly integrated world

economy. IMF Occasional Paper 193.
Rotemberg J, Woodford M. 1997. An optimization-based econometric framework for the evaluation of monetary policy. In NBER

Macroeconomic Annual 1997, Bernanke B, Rotemberg JJ (eds). MIT Press: Cambridge, MA; 297–346.
Rotemberg J, Woodford M. 1999. Interest rate rules in an estimated sticky price model. In Monetary Policy Rules, Taylor J (ed.).

University of Chicago Press: Chicago, IL, 57–126.
Soffritti M. 2002. The target of inflation for a small open economy. Unpublished Manuscript, Boston College.
Sutherland A. 2005. Incomplete pass-through and the welfare effects of exchange rate variability. Journal of International Economics

65: 375–399.
Trefler D, Huiwen L. 2002. The gains from trade: standard errors with the CES monopolistic competitive model. NBER Working

Paper 9169.
Woodford M. 2003. Interest and Prices. Princeton University Press: Princeton, NJ.

THE ADVANTAGE OF TYING ONE’S HANDS 149

Copyright # 2007 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 13: 135–149 (2008)

DOI: 10.1002/ijfe


