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CENTRAL BANK AND GOVERNMENT 
IN A SPECULATIVE ATTACK MODEL 

 

by Giuseppe Cappelletti* and Lucia Esposito* 
 

Abstract 

This paper studies the interaction between monetary and fiscal authorities while 
investors are coordinating on a speculative attack. The authorities want to achieve specific 
targets for output and inflation but also to avoid a regime change (i.e. sovereign default). 
They use the traditional policy instruments. The model examines the informational role of 
simultaneous implementation of monetary and fiscal policies in coordination environments. 
While endogenous information generated by the intervention of one policy maker has been 
shown to lead to multiple equilibria, we show that if the actions chosen by the central bank 
and the government not only deliver information to the markets but also influence the 
fundamentals of the economy, when the authorities have a strong incentive to preserve the 
status quo over other objectives, then there is no equilibrium in which investors' strategies 
depend monotonically on their private information on fundamentals. 
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1 Introduction1

The sovereign debt crisis has highlighted the great extent to which monetary and �scal

policy are in�uenced by �nancial instability. The �nancial strains that had emerged in the

summer and worsened in the autumn of 2011 eased temporarily in the �rst few months

of 2012 as the European Central Bank injected massive liquidity in two 3-year re�nancing

operations with full allotment in December 2011 and February 2012. At the same time,

the governments of euro-area member countries reached agreement on strengthening �scal

policy cooperation while the countries under stress adopted �scal adjustment measures.

These actions helped to defuse the �nancial market strains and bring down the government

securities yields.

The abrupt changes in market prices and �nancial �ows would appear to suggest that

there is a strong incentive for investors to coordinate their choices. As a matter of fact,

coordination plays a prominent role not only in debt crises but also in bank runs, currency

attacks and events characterized by sudden halts to current trends. In all these contexts

investors may fail to take an action that would be in their collective interest for fear that

others will not do the same, causing a coordination failure.

Our paper studies monetary and �scal policy interaction when �nancial instability is

triggered by a speculative attack, as in the recent sovereign debt crisis. In our model central

bank and government have the objective of maintaining �nancial stability; they choose their

policies simultaneously based on their knowledge of macroeconomic fundamentals. Hence

monetary and �scal policies signal the authorities�private information on fundamentals to

1We are grateful to P. Battigalli, C. Chamley, F. Giavazzi, G. Gobbi and S. Neri for encouragement and
many helpful suggestions. We also thank seminar participants at GAMES12, ESEM13, Barcellona GSE
Summer Forum 2013, Economics Department Boston University and at the Bank of Italy.
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the markets and the actions chosen have a direct impact on the state of the economy.

The literature. A vast literature uses regime change games2 to model a variety of crisis

phenomena: an attack against the status quo may consist in an investment that weakens the

sustainability of the sovereign debt, a currency peg or the liquidity of a bank.3 Some of these

models are characterized by multiple equilibria (Diamond and Dybvig 1983, Obstfeld 1996),

which makes them not useful for policy analysis, in that the impact of exogenous policies on

equilibrium outcomes is indeterminate. Carlsson and van Damme (1993) and Morris and

Shin (1998, 2001, 2003) show that in these games a unique equilibrium can be obtained by

assuming that agents have heterogeneous information about the fundamentals.4 However,

Angeletos et al. (2006) note that this argument fails to consider that policy decisions often

convey information that is relevant for the coordination game.5 To understand this point,

let us examine their example on currency crises. A central bank can defend the peg against a

speculative attack by borrowing reserves from abroad, raising interest rates, taxing capital

out�ows, and taking other measures to make it more costly for speculators attack. But

these costly policy interventions may betray the central bank�s anxiety to end an attack

that could trigger a devaluation. Thus the intervention could back�re by reducing the

speculators�uncertainty about the success of a coordinated attack.

Departing from Angeletos et al. (2006), who proposed a regime change game in which

agents decide whether to attack the status quo after the central bank has set its policy,

we study a game where agents decide once both central bank and government have set

2Regime change games are coordination games in which the status quo is abandoned, causing a discrete
change in payo¤s, when a su¢ ciently large number of agents take the action against it.

3See, for example, Obstfeld (1986), Chamley (1999), Shin and Thomas (1999), Corsetti et al. (2004),
Morris and Shin (2004a, 2004b), Hellwig at al. (2005).

4See also Heinemann and Illing (2002), Heinemann et al. (2004), Hellwig (2002).
5On endogenous information structures, see also Tarashev (2003), Morris and Shin (2006), Angeletos and

Werning (2006) and Angeletos et al. (2007).
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their policies. That is, we explicitly consider the strategic interaction between monetary

and �scal authorities, which must consider the possibility of mis-coordination under the

threat of speculative attack. Also unlike previous contributions (e.g. Morris and Shin,

1998; Angeletos et al., 2006) we allow the policymakers�actions to in�uence the state of

the economy, not only to be in�uenced. We begin by analyzing setting where only the �rst

feature is included, i.e. the interaction between the two authorities.

The Model. The government sets the budget de�cit and at the same time the central

bank sets the interest rate. These policies are chosen conditional on the authorities�knowl-

edge of the initial state of the economy and aim at speci�c output and in�ation objectives

while also seeking to preserve the status quo, i.e. avoid sovereign debt default. Both the

authorities maximize a utility function represented by the sum of a quadratic loss function

(which counts both positive and negative deviations from the output and in�ation targets

as losses) and a state-contingent payo¤ that quanti�es the bene�t of avoiding sovereign de-

fault. The academic and policy debate has produced a broad consensus that systemic risk

should be minimized by monetary, macroprudential and microprudential policies. For ex-

ample, Angelini et al. 2012, examining the evolution of the sovereign debt crisis in the euro

area, argue that there are both complementarities and trade-o¤s between these policies.

Our paper contributes to the debate by bringing out the implications of an institutional

framework in which both monetary and �scal authorities are concerned about a speculative

attack on the public debt and they have only the traditional policy instruments (of interest

rate and budget) to blunt the attack and avoid default.

We assume that the policy-makers know the economic fundamentals, which can be

thought of as the level of debt that would satisfy the government intertemporal budget
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constraint. Their decisions are publicly observable and a¤ect the state of the economy.

A rise in the interest rate worsens the budget de�cit, increases the debt and weakens the

economy. Similarly a larger de�cit increases the debt. This awareness can lead to a stronger

aggregate attack and a greater probability of its success.

Investors do not know the fundamentals and observe only noisy private signals about

them, so the policies chosen by the authorities convey information about the state of the

economy to the markets. Our model is a game of incomplete information characterized by

three key features: the coordination incentive among a continuum of agents (the investors),

the signalling role of the two policy-makers that know the fundamentals and the impact of

the signalers�choices on the state of the economy. Since these features have been shown to

play an important role in many episodes of �nancial distress, in particular debt crises, bank

runs, currency attacks and sudden stops, our model is quite widely applicable.

Although the analysis is stylized, the model o¤ers insight into important mechanisms

that may have characterized the sovereign debt tensions in some euro-area countries starting

in 2010.

Main Results. There are three main results.

(i)When policy interventions do not convey information (exogenous policies) the model

admits a unique equilibrium in which the authorities can make the probability of a successful

attack arbitrarily low. This would be the case, for instance, when the two authorities

credibly commit to a speci�c pro�le of policy interventions.

(ii)When the policies chosen do convey information on fundamentals (endogenous poli-

cies) but do not a¤ect the state of the economy, there are multiple equilibria that resemble

those found in Angeletos et al. (2006). In these equilibria, it is never optimal for an au-
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thority to implement a costly policy6 when the fundamentals are either very weak or very

strong. For su¢ ciently weak fundamentals, the value of contrasting the speculative attack

is too low to justify the cost of policy intervention, while for su¢ ciently strong ones the

probability of attack so low, that there is no need to intervene. Hence for the authorities

costly policies are optimal only when the fundamentals are intermediate. In this case the

central bank and the government have to coordinate on the implementation of costly actions

in order to reduce the equilibrium probability of a successful attack.

(iii) When the policies not only convey information on fundamentals (endogenous poli-

cies) but also a¤ect the state of the economy, we have two possible cases. If the cost of

policies that would improve the state of the economy is greater than the bene�t, the equi-

libria again resemble those found in Angeletos et al. (2006); but if the cost is smaller than

the bene�t, there is no equilibrium in which investors�s strategies monotonically depend on

their private information on fundamentals.

While these results refer to a setting in which both monetary and �scal authorities play

a role, we will clarify which of them depend critically on having two policy-makers and

which would hold even in a setting with a single authority (as in Angelotos et al. 2006).

The rest of the paper is organized as follows: section 2 describes the model and de�nes the

equilibrium of the game, section 3 presents the results and section 4 concludes.

6We assume that each policy-maker has a preferred policy that is compatible with its long run output
and in�ation objective. Any deviation from the preferred policy implies a loss.
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2 The Model

Formally, the game consists of a �rst stage in which the two policy-makers, conditional on

knowing the initial state of the economy, simultaneously choose their instruments, which

a¤ect both the agents�payo¤ from a speculative attack and the state of the economy; a

second stage, when investors - conditional on a private signal correlated with the state of

the economy and on the observed actions of the central bank and the government - decide

whether to undertake an action that undermines the status quo; and a �nal stage in which,

depending on the state of the economy and the strength of the speculative attack, the status

quo is either maintained or abandoned.

The investors can be thought as speculators who bet on the reduction of government

bond prices in a country with weak fundamentals, selling in hopes of buying them back when

the price is lower. When this is done by a large enough number of investors, the aggregate

action destabilizes the country�s sovereign bond market, puts powerful pressures on bond

prices and delivers a pro�ts to the speculators that correctly anticipated the actions of the

others. Investors�expectations about price developments, in fact, consist in expectations

of what the other investors will do, hence in presumptions concerning the information that

they have. A crucial additional bit of information for the markets is the policies that

the monetary and �scal authorities adopt, these are publicly observable and represent a

coordination device for speculators from two points of view. First, they suggest what

the authorities know about the initial value of the fundamentals; and since policies have

an impact on the fundamentals, they also convey information on the future state of the

economy.
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We consider a continuum of agents of measure one, indexed by i and uniformly distrib-

uted over [0; 1], who decide whether to attack or not; A 2 [0; 1] measures the mass of agents

who decide to attack. Before deciding, the agents observe the actions of two policymakers,

the central bank (CB) and the government (G). The central bank sets the interest rate

r and the government sets the the primary de�cit d (as a percentage of GDP). The sets

of feasible actions for the two policymakers are assumed to be subsets of the unit interval.

Formally, r and d are in the interval [0; 1] and the interest rate represents the speculator�s

opportunity cost of attacking. The initial state of the economy is represented by a random

variable �. We depart from Angeletos et al. (2006) in assuming that the �nal state of the

economy depends on the actions of the policymakers and on the initial state of the economy,

i.e. fundamentals:

�S = � � f (r; d)

where fr (r; d) � 0, frr (r; d) � 0; fd (r; d) � 0, fdd (r; d) � 0 and frd (r; d) = 0, fdr (r; d) = 0

and � 2 � � R. The random variable � can be interpreted as the inverse of the initial value

of the sustainable debt and the function f (r; d) as the e¤ect on it of interest rate and the

de�cit level, determining the �nal amount of debt. Both a higher interest rate and a higher

de�cit will increase the �nal level of debt, since both imply greater public expenditure. This

equation can be thought as a reduced form of a fully �edged model of the economy, which

could explicitly set the relation among state variables (�) and policy variables (r, d). This

assumption allows us to see how policy intervention can impinge on a potential speculative

attack, not only by increasing its opportunity cost of attacking but also by a¤ecting the

state of the economy, i.e. the �nal level of debt. In the current debt crisis, in fact, this
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assumption constitutes the principal motivation for the policy decisions of the European

Central Bank and the national governments.

Based on the �nal state of the economy (�S) and the aggregate attack (A), the two

policymakers jointly decide the regime outcome, which is denoted as D. Let D be equal to

1 when the status quo is abandoned and 0 otherwise.

As in Angeletos et al. (2006), the policymakers�payo¤ is trade-o¤ between two com-

ponents: the cost of policy intervention and the net bene�t of maintaining the status quo.

The cost of policy intervention is given by a quadratic loss function, while the bene�t of

maintaining the status quo is given by V (�S ; A;D) for both policymakers where V is a

continuous function, decreasing in A and D and increasing in �S . Therefore, the utility

functions of the central bank and of the government are:

UCB (�; r; d; A) = �
h
�(d� d�CB)2 + � (r � r�CB)

2
i
+ V (�S ; A;D)

UG (�; r; d; A) = �
h
� (d� d�G)

2 + � (r � r�G)
2
i
+ V (�S ; A;D) .

In order to simplify the exposition, let the state-contingent part of the payo¤ function be

equal to:

V (�S ; A;D) = (1�D) (�S �A) .

Note that the two policymakers agree on whether or not a regime change is advisable,

given that the state-contingent part of their utility functions is the same. Observing the

aggregate attack (A) and knowing the �nal state of the economy (�S), the policymakers

decide whether to maintain the status quo. It is sequentially optimal to abandon the status
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quo whenever A � �S (D = 1) and maintain it when A < �S (D = 0):

D (�;A) =

8>><>>:
1 if A > �S

0 if A � �S

Therefore the state-contingent part of the utility function becomes:

V (�S ; A;D) = max f0; �S �Ag

and the payo¤ functions reduce to:

UCB (�; r; d) = �[�(d� d�CB)2 + � (r � r�CB)
2] + max f0; �S �Ag

UG (�; r; d) = �[� (d� d�G)
2 + � (r � r�G)

2] + max f0; �S �Ag

The game is strategically equivalent to a two-stage game. In stage 1, the policymakers

learn the fundamentals of the economy, �, and set r and d (simultaneously). In stage 2,

agents decide simultaneously whether to attack after observing r and d and receiving a

private signal about �.

The payo¤ for an agent who does not attack is normalized to zero; that for attacking is

1� r if the status quo is abandoned (D = 1) and �r otherwise (D = 0).

Each policymaker maximizes its own expected payo¤ function. As regards the quadratic

part of the payo¤ function, each policymaker has its own preferred policy pro�le (indicated

by the starred variables, (r�i ; d
�
i ) for i 2 fG;CBg) and su¤ers a loss that depends on the

distance of the actually chosen policy pro�le from the most preferred. We assume that
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r�CB > r�G and d�G > d�CB. The former assumption can be justi�ed by the hypothesis

that the government prefers a lower interest rate and a larger de�cit because this may

favor a higher level of output. Similarly, the central bank prefers a higher interest rate

and a smaller de�cit for price stability. This quadratic loss function is equivalent to an

objective function that depends on output and in�ation. Note that the state-contingent

payo¤ function is asymmetric: when the status quo is preserved, the higher �S (the �nal

state of the economy), the greater is the utility of both policymakers; but if the status quo

is abandoned the utility of the two policymakers does not depend on �S . In the absence of

concern over the possibility of a regime change, each policymaker has its preferred policies

pro�le (r�i ; d
�
i ), which can vary if the authorities�intent to defend the status quo is factored

in.

Following Morris and Shin (2003), we assume that investors have incomplete information

about � (and therefore about �S). The initial common prior is assumed to be an improper

uniform distribution over R. The signal of agent i is denoted as xi = � + ��i, where

� > 0 indicates the quality of private information and f�igi2[0;1] are idiosyncratic noises

i.i.d. and independent from �, with c.d.f. 	 and density  with support equal to the real

line R. The set of possible states of nature conditional on signal x is denoted �(x) =�
� :  

�
x��
�

�
> 0
	
. We consider symmetric perfect Bayesian equilibria. Let r (�) and d (�)

denote the policy chosen by central bank and government when the state of nature is �.

Let a (x; r; d) be the action of agent i given x, r, d and A (�; r; d) be the aggregate attack

size given the fundamentals, �, the actual interest rate, r, and the actual primary de�cit,

d, that is A (�; r; d) =
R +1
�1 a (x; r; d) 

�
x��
�

�
dx. Let � (� 2 S j x; r; d) denote the posterior

probability measure over �(x) that � belongs to S (for some S � �(x)) conditional on

14



the private signal and policy choices. For brevity, we write the c.d.f. as �
�
� j x; r; d

�
:=

�
�
� � � j x; r; d

�
.

De�nition 1 An equilibrium consists of two policy functions r (�) and d (�), a strategy a (�)

for each investor and a posterior beliefs � (�) such that:

r (�; d) 2 argmax
r2[r;r]

UCB (�; r; d; A (�; r; d)) (1)

d (�; r) 2 argmax
d2[d;d]

UG (�; r; d; A (�; r; d)) (2)

a (x; r; d) = argmax
a2f0;1g

a

"Z
�(x)

D (�;A) d� (� j x; r; d)� r
#

(3)

� (� j x; r; d) is obtained from Bayes�rule using r (�) and d (�) (4)

for any r 2 r (� (x)) and d 2 d (� (x))

where

A (�; r; d) =

Z +1

�1
a (x; r; d) 

�
x� �
�

�
dx

D (�;A) =

8>><>>:
1 if A > �S

0 if A � �S

r (� (x)) � fr : r = r (�) for some � 2 �(x)g

d (� (x)) � fd : d = d (�) for some � 2 �(x)g

Conditions 1-3 require that the policy choices in stage 1 and the agents�strategies in

stage 2 be sequentially rational, condition 4 requires that beliefs be pinned down by Bayes�

rule along the equilibrium path.
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3 The main results

3.1 Exogenous policies

Suppose for a moment that the policies have been exogenously �xed at some r and d, as

if policymakers could credibly commit to given policy choices without knowing the state

of the economy. In this case, the game reduces to a standard global game with exogenous

information structure, as in Morris and Shin (1998, 2003).

Proposition 1 Suppose that r = r = r and d = d = d. The equilibrium is unique and is

such that

a (x; r; d) =

8>><>>:
1 if x < ~x

0 otherwise

D (�) =

8>><>>:
1 if � < ~�

0 otherwise

where ~� = 1� r + f (r; d) and ~x = ~� + �	�1 (1� r).

This result resembles that of Morris and Shin (2003), although the thresholds di¤er from

theirs and from those of Angeletos et al. (2006), in that we allow the policies chosen to

a¤ect the state of the economy. Let us sketch the proof. Suppose that an agent attacks if

and only if the private signal is less than ~x. The aggregate attack is A (�; r; d) = 	
�
~x��
�

�
.

The status quo is abandoned if and only if � < ~�, where ~� solves 	
�
~x�~�
�

�
= �s. That is, ~�

solves the following equation:

	

 
~x� ~�
�

!
= ~� � f (r; d)
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Since the two publicly observable variables are independent of the underlying state of

the economy, the posterior probability of a regime change for an agent with signal x is

�
�
~�jx; r; d

�
= 1 � 	

�
x�~�
�

�
and hence ~x must solve the indi¤erence condition for the in-

vestors:

r = 1�	
 
~x� ~�
�

!

Solving the previous equations, we obtain ~� and ~x. Proposition 1 shows the range of �

for which the status quo in equilibrium is modi�ed for given policies, r and d. The wider

this range implies an higher probability of regime change and hence a greater fragility of

the regime. Comparing the threshold ~� with Morris and Shin�s equilibrium threshold ��MS

(which is also derived under the assumption of exogenous policy setting)

~� = 1� r + f (r; d) ; ��MS = 1� r

we see that our threshold depends also on �scal policy (measured by d), as we assume that

both policies a¤ect the state of the economy. As a consequence, the threshold ~� in our

model depends on (r; d) as follows

@~�

@r
= �1 + fr (r; d) ;

@~�

@d
= fd (r; d)

with fr (r; d) and fd (r; d) positive or zero. In Morris and Shin an increase in the interest

rate always reduces the equilibrium probability of a regime change (@�
�
MS
@r = �1), through

its e¤ect on the expected payo¤ to speculators. In our model, however, it can increase the

probability if fr (r; d) > 1. A restrictive monetary policy (or a lax �scal policy) worsens the
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state of the economy, so a higher interest rate impacts on the equilibrium threshold through

its e¤ect on the expected payo¤ to speculators and on the economy. The e¤ectiveness of

the central bank�s policy depends on which of these two e¤ects dominates. If for example

f (r; d) = ar2 + bd2 where a; b > 0 then

@~�

@r
� 0 if� 1 + 2ar > 0 =) r > r̂ =

1

2a

@~�

@d
� 0 if d � 0.

Thus when the central bank raises r but to a level still below the threshold r̂, the equi-

librium probability of a regime change decreases; when instead the interest rate is above

this threshold, the negative e¤ect of r on the economy more than o¤sets the e¤ect on the

expected payo¤ of the speculators so the equilibrium probability of regime change increases.

This tradeo¤ arises because we allow the central bank�s choice to a¤ect the �nal state of

the economy; and it holds even where there is only one policymaker. As for �scal policy,

an increase in the primary de�cit always leads to a higher equilibrium threshold, hence a

greater probability that the attack will cause regime change.

3.2 Endogenous policies

In the previous section we have ignored the fact that policy decisions convey information

about � and sought equilibria in which agents update their beliefs conditional on the policy

choices. As noted in the introduction, we build on Angeletos et al. (2006) to get insights into

the equilibria and the outcomes of a speculative attack in the presence of two additional

factors: the signalling role of two policymakers and the impact of the signalers� choices

18



on the economy. Note that if we assume fr (r; d) = fd (r; d) = 0 then the policies have no

impact on the fundamentals, so only the signalling role matters. We �rst present our results

under this assumption and then, imposing fr (r; d) > 0 and/or fd (r; d) > 0 we present our

general result.

Proposition 2 Suppose that the policies do not have an impact on the fundamentals, i.e.

fr (r; d) = fd (r; d) = 0. If r < r and d < d there exist multiple equilibria.

1. [Pooling or Inactive-policy Equilibrium] There exists an equilibrium in which r (�) =

r�CB, d (�) = d�G for all � and

a (x; r; d) =

8>><>>:
1 if x < ex
0 otherwise

D (�) =

8>><>>:
1 if � < e�
0 otherwise

where e� = 1� r�CB + f (r�CB; d�G) and ex = e� + �	�1 (1� r�CB).
2. [Separating or Active-policy Equilibrium] For any r� 2 (r�CB; �r] and d� 2 [d; d�G) there

exists an equilibrium in which:

- the central bank sets r (�) = r� if � 2
�
�CB; �CB

�
and r (�) = r�CB otherwise;

- the government sets d (�) = d� if � 2
�
�G; �G

�
and d (�) = d�G otherwise;

- agents attack if and only if x < x or (x; r) < (x�; r�) or (x;�d) < (x�;�d�), and

the status quo is abandoned if and only if � < � where
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� = �CB = �G = max

�
� 2 � : � � f (r�; d�)�	

�
x� �
�

�
= � (r� � r�CB)

2 or

� � f (r�; d�)�	
�
x� �
�

�
= � (d� � d�CB)

2

�
� = �CB = �G = min

�
� 2 � : 	

�
x� � �
�

�
�	

�
x� �
�

�
= � (r� � r�CB)

2 or

	

�
x� � �
�

�
�	

�
x� �
�

�
= � (d� � d�CB)

2

�
x� such that

r�

1� r�	
�
x� � �
�

�
= 1�	

�
x� � �
�

�

The equilibria of Proposition 2 resemble those set out in Angeletos et al. (2006). As in

their paper when policy interventions convey information this leads to multiple equilibria.

There exists an inactive-policy equilibrium in which intervention never occurs: agents expect

no policy intervention and follow a strategy a (x; r; d) that is insensitive to (r; d). Hence

the policymakers have no incentive to intervene. There are also active-policy equilibria in

which intervention occurs only for intermediate �: agents expect policymakers to intervene

for some � and coordinate on a strategy a (x; r; d) that is decreasing not only in x but also

in r (and/or increasing in d). Therefore, policymakers can reduce the size of the attack by

raising r or decreasing d. However, for low � the cost of intervention may exceed the value

of maintaining the status quo; similarly, when � is high the size of the potential attack

may be too small to justify the cost of intervention. In particular, in the active-policy

equilibria that we found the agents�strategy is sensitive to (r; d) only if both policymakers

intervene, which implies that the central bank and the government coordinate on costly

policies (i.e. a relatively high interest rate and a relatively low de�cit by the government)
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in correspondence with the same range of intermediate fundamentals. In fact, neither

policymaker has an incentive to intervene unless the other policymaker coordinates on it.

In equilibrium there is no state of the economy in which only one policymaker undertakes

a costly action; instead they choose restrictive policies in coordinated fashion.

The preferences of the policymakers determine the intervals
�
�CB; �CB

�
and

�
�G; �G

�
.

The region of fundamentals within which the central bank and the government coordinate

to take the costly action pro�le always consists of an intersection of these two intervals.

For example, take the preferences of the central bank as �xed and assume that the govern-

ment�s utility function coincides. In this case, the active-policy equilibrium the interval of

coordinated intervention would be
�
�CB; �CB

�
. Letting the preferences of the government

vary the interval would be
�
�; �
�
, where � = max f�CB; �Gg and � = min

�
�CB; �G

	
, which

is included in the initial interval of the central bank. Therefore, if the two policymakers�

preferences are the same, the intervention region
�
�; �
�
is larger. The presence of a second

policymaker, the government, always reduces the intervention region and hence the measure

of states in which speculators coordinate on a less aggressive strategy.

Now let us impose fr (r; d) > 0 and/or fd (r; d) > 0. When policies a¤ect the funda-

mentals and these can be improved (choosing a lower de�cit or a lower interest rate), but

at a cost that exceeds the bene�t, neither policymaker has the incentive for a costly policy

measure when the attack that would ensue when (r�BC ; d
�
G) is set would be too small to

justify the cost of intervention (i.e. when fundamentals are high). But if the fundamentals

can be improved at a cost that is less than the bene�t, the policymakers have an incentive

to choose an expensive policy even when fundamentals are high, simply in order to improve

the state of the economy and reduce the systemic risk (Figure 1). As Proposition 3 makes
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Figure 1: The payo¤ of the Central Bank
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� � f (r�CB; d�CB)

A (�; r�CB; d
�
CB)

clear, in the �rst case the equilibria of the model again resemble those of Angeletos et al.

(2006). However, Proposition 4 and 5 show that in the second case there is no inactive-policy

equilibrium and no active equilibria in which investors�strategies depend monotonically on

their private information on the fundamentals. Furthermore, the results in Proposition 4

and 5 do not depend on strategic interaction between the two policymakers; instead they

are driven by the assumption that the policy a¤ects the fundamentals and would hold even

if there were only one policymaker, the central bank.

Proposition 3 Suppose that the policies have an impact on the fundamentals, i.e. fr (r; d) >

0 and fd (r; d) > 0 but that for each policymaker the cost of deviating from (d�G; r
�
BC) is

greater than the bene�t in terms of state of the economy for any d < d�G and r < r�BC :

for r < r�CB : � (r � r�CB)
2 � f (r�CB; d

�
G)� f (r; d�G)

for d < d�CB : �(d� d�CB)2 � f (r�CB; d
�
G)� f (r�CB; d)
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If r < r and d < d there exist multiple equilibria.

1. [Pooling or Inactive-policy Equilibrium] There exists an equilibrium in which r (�) =

r�CB, d (�) = d�G for all � and

a (x; r; d) =

8>><>>:
1 if x < ex
0 otherwise

D (�) =

8>><>>:
1 if � < e�
0 otherwise

where e� = 1� r�CB + f (r�CB; d�G) and ex = e� + �	�1 (1� r�CB).
2. [Separating or Active-policy Equilibrium] For any r� 2 (r�CB; �r] and d� 2 [d; d�G) there

exists an equilibrium in which:

- the central bank sets r (�) = r� if � 2
�
�CB; �CB

�
and r (�) = r�CB otherwise;

- the government sets d (�) = d� if � 2
�
�G; �G

�
and d (�) = d�G otherwise;

- agents attack if and only if x < x or (x; r) < (x�; r�) or (x;�d) < (x�;�d�), and

the status quo is abandoned if and only if � < � where

� = �CB = �G = max

�
� 2 � : � � f (r�; d�)�	

�
x� �
�

�
= � (r� � r�CB)

2

or � � f (r�; d�)�	
�
x� �
�

�
= � (d� � d�CB)

2

�
� = �CB = �G = min

�
� 2 � : f (r�CB; d�)� f (r�; d�) + 	

�
x� � �
�

�
�	

�
x� �
�

�
= � (r� � r�CB)

2

or f (r�; d�)� f (r�; d�G) + 	
�
x� � �
�

�
�	

�
x� �
�

�
= � (d� � d�CB)

2

�
x� such that

r�

1� r�	
�
x� � �
�

�
= 1�	

�
x� � �
�

�
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Proposition 4 Suppose that the policies have an impact on the fundamentals, i.e. fr (r; d) >

0 and fd (r; d) > 0 and for each policymaker the bene�t to the state of the economy of devi-

ating from (d�G; r
�
BC) is greater than the cost for any d < d�G and r < r�BC

for r < r�CB : f (r
�
CB; d

�
G)� f (r; d�G) > � (r � r�CB)

2

for d < d�CB : f (r
�
CB; d

�
G)� f (r�CB; d) > �(d� d�CB)2

Then there is no pooling or inactive-policy equilibrium.

In an inactive-policy equilibrium agents expect no policy intervention and follow a strat-

egy a (x; r; d) that is insensitive to (r; d). Hence, policymakers have no incentive to intervene.

But when policies a¤ect the fundamentals, agents know that, when the fundamentals are

high the policymakers have the incentive to set their policies to (r��; d��) 6= (r�CB; d�G) even

if they know that the status quo will be maintained by setting (r; d) = (r�BC ; d
�
G).

r�� (�; d) : = argmax
r

� �(d� d�CB)2 � � (r � r�CB)
2 +max f0; �S �Ag

d�� (�; r) : = argmax
d

� � (d� d�G)
2 � � (r � r�G)

2 +max f0; �S �Ag

The ability of policymakers to in�uence the economy even when the attack would cause

no concern - when cost-minimizing policies are pursued - implies that the inactive policy

pro�le is not an equilibrium outcome. Moreover, the following proposition holds.
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Proposition 5 Under the same assumptions as Proposition 4, there are no separating equi-

libria supported by the following monotone strategies.

a (x; r; d) =

8>><>>:
1 if (x; r) < (x�; r�) or (x;�d) < (x�;�d�)

0 otherwise

or

a (x; r; d) =

8>><>>:
1 if (x;�r) < (x�;�r�) or (x;�d) < (x�;�d�)

0 otherwise

Since for each policymaker the preferred strategy varies with di¤erent ranges of the

fundamentals, investors can infer from the policy decisions that � is very low or very high

and be certain whether a speculative attack will succed or not. Therefore having the power

to a¤ect the state of the economy can be distruptive for the actual possibility of intervention

during a crisis.

Equilibria in which investors� decision varies monotonically with monetary and �scal

policies would appear to be more realistic and justi�able from a positive perspective. Propo-

sitions 4 and 5 prove that such equilibria do not exist when policies can a¤ect the funda-

mentals and when these can be improved at a cost that is less than the bene�t. Note that

these propositions do not imply that the game does not admit an equilibrium but that in

all possible equilibria the speculative attack could occur in an unpredictable manner given

the state of the economy and the policies undertaken. This points to a possible drawback

in pursuing �nancial stability with traditional policy instruments.
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Signi�cantly, monetary policy is set more frequently than �scal policy, which is ordinarily

decided only once every year. Accordingly we posit the case where the two policymakers

take their decisions sequentially: speci�cally the government chooses �rst and then the

central bank afterwards.7 Introducing a sequential setting for decision making does not

change previous results either assuming that the marginal bene�t from improving the �nal

state of the economy is always less than the marginal cost of departing from the preferred

policy pro�le ( r�CB; d
�
G) or in the more general case.

4 Conclusions

We model a game of regime change, in which agents decide whether to attack the status

quo after central bank and government have set their policies. Departing from Angeletos et

al. (2006) we allow the policymakers�actions to in�uence the state of the economy, and we

explicitly consider the strategic interaction between monetary and �scal authorities, who

must consider the possibility of miscoordination under the threat of a possible speculative

attack. We obtain three main principal results.

First, if policy interventions are assumed to not convey information, the model admits

a unique equilibrium in which the monetary and �scal authorities can make the probability

of a successful attack arbitrarily small. This would be the case if the two authorities

credibly committed to a speci�c pro�le of policy interventions. This result depends on the

assumption that policy actions a¤ect the underlying state of the economy.

Second, when the policies chosen by the authorities do convey information on funda-

7The case in which the central bank chooses �rst can be treated in the same manner, the results are
equivalent.
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mentals but do not a¤ect the state of the economy, there are multiple equilibria in which

monetary and �scal policymakers coordinate to minimize systemic risk. As in Angeletos et

al. (2006), there exists an equilibrium in which the authorities believe that markets will not

be in�uenced by their choices and accordingly choose policies that minimize their own loss

function. In the other equilibria the central bank and the government coordinate on more

restrictive policies (namely, a higher interest rate for the central bank and a smaller budget

de�cit for the government) in order to reduce the equilibrium probability of a successful

attack.

Lastly, when the policies chosen by the authorities convey information on fundamentals

and also a¤ect the state of the economy, we have two cases. If the cost of policies that

would improve the state of the economy is greater than the bene�t, the equilibria of the

model again resemble those of Angeletos et al. (2006). Instead if the cost is less than the

bene�t, there are no equilibria in which investors�strategies depend monotonically on their

private information on fundamentals.
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Appendix

Proof of Proposition 2

For this proof see that of Proposition 3, setting fr (r; d) = fd (r; d) = 0.

Proof of Proposition 3

We �rst prove the existence of a pooling equilibrium in which r (�; d) = r�CB and d (�; r) = d�G

for all �; we then construct a continuum of semi-separating equilibria in which r (�; d) > r�CB

and d (�; r) < d�G for an intermediate interval of �.

Part 1 - Pooling equilibrium.

When the agents play the equilibrium strategy (attack if and only if the private signal is

less than ~x) the aggregate size of the attack is A (�; r; d) = 	
�
~x��
�

�
and it does not depend

on (r; d) where ~x is such that the expected payo¤ from attacking is equal to the certain

payo¤ of not attacking given beliefs about the probability of regime change.

Given the strategy of the government (d�G), r
�
CB must be preferred by the central bank

for every state of nature. Therefore the following inequality must hold for every � and every

r 2 [r; r]:

UCB (�; r
�
CB; d

�
G; A (~x)) � UCB (�; r; d

�
G; A (~x))

max f0; �S (r�CB; d�G)�A (~x)g � �� (r � r�CB)
2 +max f0; �S (r; d�G)�A (~x)g
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or

�� (r � r�CB)
2+max

�
0; � � f (r; d�G)�	

�ex� �
�

��
�max

�
0; � � f (r�CB; d�G)�	

�ex� �
�

��
� 0

(5)

If � > e�, the previous inequality reduces to:
�� (r � r�CB)

2 +max

�
0; � � f (r; d�G)�	

�ex� �
�

��
� � + f (r�CB; d�G) + 	

�ex� �
�

�
� 0.

For r < r�CB it becomes

f (r�CB; d
�
G)� f (r; d�G) � � (r � r�CB)

2 for r < r�CB. (6)

Instead for r > r�CB it is equivalent to

�� (r � r�CB)
2 � � � f (r�CB; d�G)�	

�ex� �
�

�
�max

�
0; � � f (r; d�G)�	

�ex� �
�

��

where the right hand side of the inequality is at least zero and the left hand side is always

negative. This implies that the initial inequality always holds when � > e� and r > r�CB.

If � < e�, condition (5) reduces to:
�� (r � r�CB)

2 +max

�
0; � � f (r; d�G)�	

�ex� �
�

��
� 0.
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For r < r�CB, it becomes

max

�
0; � � f (r; d�G)�	

�ex� �
�

��
� � (r � r�CB)

2 .

Since the left hand side is increasing in �, the previous condition is implied by

max

(
0;e� � f (r; d�G)�	

 ex� e�
�

!)
� � (r � r�CB)

2

max
n
0;e� � f (r; d�G)� e� + f (r�CB; d�G)o � � (r � r�CB)

2

f (r�CB; d
�
G)� f (r; d�G) � � (r � r�CB)

2

which is condition (6).

For r > r�CB, the previous condition reduces to

0 � � (r � r�CB)
2

which is always valid.

By the same reasoning, given the strategy of the central bank (r�CB), d
�
CB must be

preferred by the government for every state of nature. Therefore the following inequality

must hold for every � and every d 2
�
d; d
�
:

UG (�; r
�
CB; d

�
G; A (~x)) � UG (�; r

�
CB; d; A (~x))

+max f0; �S (r�CB; d�G)�A (~x)g � �� (d� d�G)
2 +max f0; �S (r�CB; d)�A (~x)g
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or

��(d�d�CB)2+max
�
0; � � f (r�CB; d)�	

�ex� �
�

��
�max

�
0; � � f (r�CB; d�G)�	

�ex� �
�

��
� 0.

(7)

If � > e�, the previous inequality reduces to:
��(d� d�CB)2+max

�
0; � � f (r�CB; d)�	

�ex� �
�

��
� �+ f (r�CB; d�G) +	

�ex� �
�

�
� 0.

For d < d�CB it becomes

f (r�CB; d
�
G)� f (r�CB; d) � �(d� d�CB)2 for d < d�CB. (8)

Instead for d > d�CB it is equivalent to

max

�
0; � � f (r�CB; d)�	

�ex� �
�

��
� � + f (r�CB; d�G) + 	

�ex� �
�

�
� �(d� d�CB)2

which always holds, because the left hand side is always less than or equal to zero and the

right hand side is always strictly positive.

If � < e�, the previous inequality reduces to:
��(d� d�CB)2 +max

�
0; � � f (r�CB; d)�	

�ex� �
�

��
� 0.
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For d < d�CB it becomes

max

�
0; � � f (r�CB; d)�	

�ex� �
�

��
� �(d� d�CB)2.

The left hand side is increasing in �, hence it is implied by

max

(
0;e� � f (r�CB; d)�	

 ex� e�
�

!)
� �(d� d�CB)2

max
n
0;e� � f (r�CB; d)� (1� r�CB)o � �(d� d�CB)2

max
n
0;e� � f (r�CB; d)� �e� � f (r�CB; d�G)�o � �(d� d�CB)2

f (r�CB; d
�
G)� f (r�CB; d) � �(d� d�CB)2

which is condition 8.

For d > d�G the previous condition is equivalent to

0 � �(d� d�CB)2 (9)

which is always valid.

Therefore if for every r and d the following conditions hold, the candidate strategy and

belief pro�les constitute an equilibrium of the game:

f (r�CB; d
�
G)� f (r; d�G) � � (r � r�CB)

2 for r < r�CB

f (r�CB; d
�
G)� f (r�CB; d) � �(d� d�CB)2 for d < d�CB

We now turn to the agents�choice. An agent who is certain that all the other agents
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will follow the equilibrium strategy expects regime change if and only if � < e� independent
of r and d. Then in order for its strategy to be optimal, it must be the case that:

Pr
�
� < e����x; r; d� > r if and only if x < ex, for all r and d

Since in equilibrium r (�) = r�CB and d (�) = d�G for all �, on the equilibrium path the

observed policy choices are not informative and conditional beliefs are determined by Bayes�

rule. Conditional on the private signal x, the probability of a regime change is given by:

Pr
�
� < e����x; r�CB; d�G� = Pr

 
x� e�
�

< "

�����x
!
= 1�	

 
x� e�
�

!

where e� = 1 � r�CB � f (r�CB; d
�
G) and 	

� ex+e�
�

�
= 1 � r�CB. Hence, each agent will �nd it

optimal to attack whenever x < ex.
Part 2 - Separating equilibria.

By inspection, we can show that �CB = �G = � and �CB = �G = �. Suppose that

�CB < �G and �CB < �G. This implies that for � 2
�
�CB; �G

�
, the strategy pro�le (r�CB; d

�)

must be part of an equilibrium. Given the agents�strategy and the choice of the government

(d�), r�CB is preferred by the central bank if

� (r� � r�CB)
2 > f (r�; d�)� f (r�CB; d�)

If � 2
�
�G; �CB

�
, the strategy pro�le (r�; d�) must be part of an equilibrium. Given the

agents�strategy and the choice of the government (d�), r� is preferred by the central bank
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if and only if:

� (r � r�CB)
2 < f (r�; d�)� f (r�CB; d�)

The two conditions are independent of � and cannot be simultaneously valid. Therefore,

the bounds de�ning the two strategies must coincide. When agents coordinate on the equi-

librium strategy, the aggregate size of the attack is A (�; r; d) = A (�; r�CB; d
�
G) = 	

�
x���
�

�
for any (r; d) such that either r < r� or d > d�; and it is A (�; r; d) = A (�; r�; d�) = 	

�
x��
�

�
for any (r; d) such that r � r� and d � d�. Starting from the central bank, take r = r� and

� 2
�
�; �
�
; for any r < r� the following inequality must hold:

�� (r � r�CB)
2 +max

�
0; � � f (r; d�)�	

�
x� � �
�

��
� (10)

�� (r� � r�CB)
2 +max

�
0; � � f (r�; d�)�	

�
x� �
�

��

since � 2
�
�; �
�
, this reduces to:

� (r� � r�CB)
2 � � (r � r�CB)

2 + f (r�; d�)� f (r; d�) � 	
�
x� � �
�

�
�	

�
x� �
�

�

whenever � � f (r; d�) � 	
�
x���
�

�
is greater than 08; that is when the improvement in the

fundamentals due to lower interest rate outweight the worsening of the aggregate attack.

8 If if � � f (r; d�)�	
�
x���
�

�
� 0 the inequality becomes:

� (r� � r�BC)2 � � (r � r�BC)2 � � � f (r�; d�)�	
�
x� �
�

�
which is always valid.
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But � is such that:

� (r� � r�CB)
2 + f (r�; d�)� f (r�CB; d�) � 	

�
x� � �
�

�
�	

�
x� �
�

�

so the previous condition is always valid in the interval
�
�; �
�
.

Increasing the interest rate (r > r�) could not be a pro�table deviation since it would

require that:

max

�
0; � � f (r; d�)�	

�
x� �
�

��
��+f (r�; d�)+	

�
x� �
�

�
� � (r � r�CB)

2�� (r� � r�CB)
2

which is never satis�ed.

Take r = r�CB and � < � or � > �; for any r < r�CB, the loss from departing from

the preferred action must be greater than the potential improvement in the outcome of the

speculative attack:

max

�
0; � � f (r�CB; d�G)�	

�
x� � �
�

��
� �� (r � r�CB)

2+max

�
0; � � f (r; d�G)�	

�
x� � �
�

��

if � < � we obtain

� (r � r�CB)
2 � max

�
0; � � f (r; d�G)�	

�
x� � �
�

��

which is implied by the following condition

� (r � r�CB)
2 � � � f (r; d�G)�	

�
x� � �
�

�
for any r < r�CB.
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Since 	
�
x���
�

�
� � � f (r�CB; d�G), we can rewrite this condition as:

� (r � r�CB)
2 � f (r�CB; d

�
G)� f (r; d�G) for any r < r�CB

If � > �, the previous condition becomes:

� (r � r�CB)
2 � f (r�CB; d

�
G)� f (r; d�G) for any r < r�CB (11)

These last two conditions are equivalent to condition (8). Increasing the interest rate to

any r > r�CB is not pro�table, since it will only worsen �S without improving the resilience

of the status quo.

When � 2
�
�; �
�
the government prefers d� to any d < d� if

� (d� d�G)
2 � � (d� � d�G)

2 � f (r�; d�)� f (r�; d) for every d < d�; (12)

that is, when the cost of lowering the de�cit is greater than the bene�t from the

improvement in the outcome of the speculative attack.

Also, d� should be preferred to any d > d� that requires:

�� (d� � d�G)
2 � f (r�; d�)�	

�
x� �
�

�
� �� (d� d�G)

2 � f (r�; d)�	
�
x� � �
�

�

whenever � � f (r�; d)�	
�
x���
�

�
> 0, but we know that for every � 2

�
�; �
�
:

�� (d� � d�G)
2 � f (r�; d�)�	

�
x� �
�

�
� �f (r�; d�G)�	

�
x� � �
�

�
.
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Hence, the previous inequality is implied by:

� (d� d�G)
2 � f (r�; d�G)� f (r�; d) for every d > d�,

which is condition (8).

When � < � or � > �, the government�s preferred action is d�G only if the following

condition holds:

max

�
0; � � f (r�CB; d�G)�	

�
x� � �
�

��
�

�� (d� d�G)
2 +max

�
0; � � f (r�CB; d)�	

�
x� � �
�

��
.

That is:

� (d� d�G)
2 � � � f (r�CB; d)�	

�
x� � �
�

�
if � < � and d < d�G

� (d� d�G)
2 � 0 if � < � and d > d�G

� (d� d�G)
2 � f (r�CB; d

�
G)� f (r�CB; d) if � > � and d� < d�G

� (d� d�G)
2 �

�� + f (r�CB; d�G) + 	
�
x� � �
�

�
+max

�
0; � � f (r�CB; d)�	

�
x� � �
�

��
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if � > � and d� > d�G; which are equivalent to:

� (d� d�G)
2 � � � f (r�CB; d)�	

�
x� � �
�

�
if � < � and d < d�G (13)

� (d� d�G)
2 � 0 if � < � and d > d�G

� (d� d�G)
2 � f (r�CB; d

�
G)� f (r�CB; d) if � > � and d < d�G (14)

� (d� d�G)
2 � 0 if � > � and d > d�G.

Since 	
�
x���
�

�
� � � f (r�CB; d�G), the previous conditions are implied by:

� (d� d�G)
2 � f (r�CB; d

�
G)� f (r�CB; d) if � < � and d < d�G (15)

� (d� d�G)
2 � 0 if � < � and d > d�G

� (d� d�G)
2 � f (r�CB; d

�
G)� f (r�CB; d) if � > � and d < d�G (16)

� (d� d�G)
2 � 0 if � > � and d > d�G.

That is they are implied by condition (8).

Now we turn to the agents�choice. An agent who is certain that all the other agents will

follow the equilibrium strategy expects a regime change if and only if � < e�, independently
of r and d. Then in order for its strategy to be optimal it must be the case that:

Pr (� < �jx; r; d) > r if and only if x < x� and either r < r� or d > d�

Pr (� < 0jx; r; d) > r if and only if x < x and r � r� and d � d�

Beliefs are pinned down by Bayes�rule whenever (r; d) = (r�CB; d
�
G) or (r; d) = (r

�; d�) and

38



�(x) \
�
�; �
�
6= 0.

When (r; d) = (r�CB; d
�
G) it must be that the following condition holds:

Pr (� < �jx�; r�CB; d�G) =
1�	

�
x���
�

�
1�	

�
x���
�

�
+	

�
x���
�

� = r�CB

and when (r; d) = (r�; d�):

Pr (� < 0jx; r�; d�) = 0

Proof of Proposition 4

In a candidate pooling equilibrium, the investor�s choice function should be independent of

the action of policymakers:

a (x; r; d) =

8>><>>:
1 if x < ex
0 otherwise

where ex is some threshold. We consider the choice of the central bank conditional on the
initial state of the economy � and the choice of the government, d:

r (�; d) = argmax
r

� � (r � r�CB)
2 +max

�
0; � � f (r; d)�	

�ex� �
�

��
.

If condition (6) does not hold let us de�ne �r (�; d) such that �� f (�r; d)�	
� ex��

�

�
= 0 and

with r�CB+SPEC := argmax�� (r � r�CB)
2 + � � f (r; d)�	

� ex��
�

�
.

If �r (�) � r�CB+SPEC we have two candidate best responses for the central bank, r
�
CB

and �r such that:

U (�; r�CB; d) = 0 > �� (�r � r�CB)
2 = U (�; �r; d)
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Hence, the best choice for the central bank is to set the interest rate equal to r�CB, since

the costly policy action will not prevent a successful speculative attack.

If r�CB+SPEC < �r (�), we have two candidate best responses for the central bank, r�CB

and r�CB+SPEC such that:

U (�; r�CB; d) = 0 < ��
�
r�CB+SPEC � r�CB

�2
+��f

�
r�CB+SPEC ; d

�
�	

�ex� �
�

�
= U

�
�; r�CB+SPEC ; d

�
.

That is, the best choice is to set the interest rate equal to r�CB+SPEC since the costly policy

action will prevent a successful speculative attack, producing a net gain for the policymaker.

Since �r (�; d) depends on � and the corresponding preferred policy varies with �, there

is no equilibrium in which the strategy of policymaker is independent of the initial state of

the economy, because the policy action does in�uence the �nal state of the economy.

Proof of Proposition 5

For any r� � r�CB, take as a possible strategy for investors the following function:

a (x; r; d) =

8>><>>:
1 if (x; r) < (x�; r�) or (x;�d) < (x�;�d�)

0 otherwise

.

Hence the aggregate attack is:

A (�; r; d) =

8>><>>:
	
�
x���
�

�
if r < r� or � d < �d�

0 otherwise

.

For low level of the initial state of the economy the central bank prefers to set the
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interest rate at the non-contingent optimal level (r�CB), knowing that the status quo will be

abandoned whenever the � is less than �CB de�ned as:

�CB = f (r�; d�) + � (r� � r�CB)
2 .

Moreover, if the initial state of the economy is greater than �CB, such that:9

	

�
x� �CB

�

�
= f (r�; d�)� f

�
r�CB+SPEC ; d

��+ � (r� � r�CB)2 � � �r�CB+SPEC � r�CB�2 ,
the central bank prefers to set the interest rate at the contingent optimal level (r�CB+SPEC).

10

Therefore the optimal strategy for the central bank is:

r (�) =

8>>>>>><>>>>>>:

r�CB if � < �CB

r� if � 2
�
�CB; �CB

�
r�CB+SPEC if � > �CB

The same reasoning applies for the government whose optimal strategy is:

d (�) =

8>>>>>><>>>>>>:

d�G if � < �G

d� if � 2
�
�G; �G

�
d�G+SPEC if � > �G

In order to have an equilibrium, the two policymakers should coordinate and undertake

9 It must be the case that 	
�
x���0
�

�
� f (r�; d�)�f (r�CB+SPEC ; d�) where �0 is such that �0�	

�
x���0
�

�
=

f (r�CB+SPEC ; d
�).

10Where r�CB+SPEC := argmax
r

� � (r � r�CB)2 + � � f (r; d)�	
�
x���
�

�
:
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a costly policy simultaneously, so the equilibrium strategies should be:

r (�) =

8>>>>>><>>>>>>:

r�CB if � < �

r� if � 2
�
�; �
�

r�CB+SPEC if � > �

d (�) =

8>>>>>><>>>>>>:

d�G if � < �

d� if � 2
�
�; �
�

d�G+SPEC if � > �

where

� = max
n
f (r�; d�) + � (r� � r�CB)

2 ; f (r�; d�) + � (d� � d�G)
2
o

� = min

�
: 	

�
x� �
�

�
= f (r�; d�)� f

�
r�CB+SPEC ; d

��+ � (r� � r�CB)2 � � �r�CB+SPEC � r�CB�2
or 	

�
x� �
�

�
= f (r�; d�)� f

�
r�; d�G++SPEC

�
+ � (d� � d�CB)

2 � �
�
d�G+SPEC � d�CB

�2� .
The investors�beliefs are pinned down by Bayes� rule whenever the policies choosen are

respectively r�CB, r
� or r�CB+SPEC and d

�
G, d

� or d�G+SPEC . But conditional on observing

r�CB (r
�
CB+SPEC), they can infer whether the state of the economy is such that the status

quo will be abandoned or preserved. This implies that the candidate initial beliefs are not

equilibrium beliefs. Therefore there is no equilibrium supported by them.
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