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Abstract

Existing models of self-ful�lling crises fail to explain both the onset

and the abruptness of recent currency attacks. In this paper we follow

the suggestion by Myerson (1998) that in games with a very large num-

ber of players `a more realistic model should admit some uncertainty

about the number of players in the game.' In particular, we build a

Large Poisson Currency Crises Game which turns out to be consistent

with sudden attacks and unique equilibrium.
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1 Introduction

Following recent currency crises a number of papers deal with the abruptness

and the onset of currency crises. This paper takes part in this discussion.0

Currency crises have been traditionally attributed to persistent balance

of payments de�cits, which have as a result the eventual depletion of the

central bank's foreign reserves. The main insight of Krugman (1979) was

that rational speculators anticipating the eventuality of the collapse of the

�xed exchange rate regime at a particular instant in the future attack the

currency in turmoil forcefully before that instant arrives.1 A straightfor-

ward interpretation of Krugman's result is that pegs are inherently unstable

if fundamentals are `bad'. However, speculative attacks models a-la Krug-

man suggest a gradual buildup of interest di�erentials. This is an empirical

irregularity of these models, yet, they can determine the timing of the attack.

To suggest an abrupt increase in the interest di�erentials Obstfeld (1986)

and `cost-bene�t' models advance the multiplicity of instant equilibria, so

that the unexpected event of a sunspot may prompt a sudden switch from

one equilibrium to the other.

Obstfeld (1986), stresses that currency runs may take place even if fun-

damentals are not `bad'. Speci�cally, he shows that if current policies are

consistent with the �xed exchange rate but the government cannot commit

0I am indebted to E. Cannon, D. Demery, N. Duck, K. J. Van Garderen, H. Polemar-

chakis and participants in the University of Bristol Internal Departmental Seminar Series

for comments on an earlier version of this paper. This paper bene�ted extensively from

lengthy discussions on Poisson Games with my co-author in other projects Clare Leaver,

to whom I owe a big thanks. This paper also draws heavily on research under �nancial

support from the European Commission under contract ERBFMBICT950108, which is

acknowledged with thanks. The usual disclaimer applies.
1See Eichengreen et. al. (1995) for a very good brief review of this literature
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in following a tight policy at the event of a currency run, then multiple

equilibria may arise, and one of them features a fatal currency attack. The

multiplicity of eqilibria emerges because of the intrinsic circularity that ex-

ists due to the credibility problem of the government: rational speculators

decide upon their actions given their expectations of the policy response and

policies are conditioned on the event of a crisis. Nevertheless, for the model

proposed by Obstfeld (1986) to be irrefutable, it must indeed be optimal

for the government to deploy an expansionary monetary policy only in the

event of a run on reserves.

The optimality of such a contingent rule, under certain conditions, has

been forwarded later on by the so-called `cost-bene�t' models.2 These mod-

els feature multiplicity of equilibria a-la Obstfeld by incorporating optimising

policy-makers that lack credibility in maintaining the �xed exchange regime

and choose to abandon the peg because of the costs devaluation expectations

entail. These certain conditions are that fundamentals are neither `bad' nor

`good'; they are in a `grey' area that opens the door to `animal spirits' having

a say at the �nal outcome.

In Obstfeld (1986) and the `cost-bene�t' models traders are assumed

to have common knowledge of fundamentals. Moreover, speculators have

common devaluation beliefs: everyone believes that, everyone believes that

everyone believes that, ... , ... that everyone believes that ... Consequently,

if everyone expects the collapse of the peg, the actions of the speculators

force the government to validate the expectations, whilst if everyone believes

that the current regime is sustainable the peg survives. This implies that

the exact timing of currency crises in these models depends on the coor-

dination of the private sector's expectations towards a particular direction,

2Eichengreen et. al. (1995) is also an excellent review of this strand of research.
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something that theory has little to say about.3 Therefore, the exact timing

of a currency crisis is viewed as indeterminate; it depends on the occurrence

of a publicly observed sunspot. However, though the latter models explain

the swiftness of recent crises, the indeterminacy of the timing of currency

crises is something that many economists are not happy with.4

One can avoid the issue of coordination of private expectations if as-

sumes, instead, that common knowledge of fundamentals on the part of

atomistic market participants fails for some reason - e.g. due to `noise' in

the information set. In Morris and Shin (1998), each speculator observes

an idiosyncratic and independent noisy signal of current fundamentals, and

her decision depends on what she expects the others will do. It follows that

small di�erences in information determine the outcome of an incomplete

information game. In particular, the subset of speculators that launch an

attack depends on the quality of current fundamentals. The size of this

subset is well determined, which implies that the onset of a currency crisis

is no longer indeterminate: the peg collapses as soon as fundamentals cross

a well-de�ned threshold point.

However, this result relies on disparities of information on the part of

traders, an assumption which is somewhat questionable given the observed

globalisation of the media. Furthermore, the latter paper features `probing'

attacks prior to the collapse of the peg, unless there is a sudden shift of a

considerable size in fundamentals, something which is common knowledge

that did not happen in the EMS 1992-3, peso 1994 and Brazil 1999 crises, to

mention few. Accordingly, in our view of the world, we are short of a theory

3See Grilli (1986) for a discussion on the coordination of market's expectations.
4Some brief discussions on the abruptness and timing of currency crises can be found in

Ozkan and Sutherland (1998), Obstfeld and Rogo� (1995) and Buiter and Corsetti (1995).
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that can explain both the onset and the abruptness of a currency crisis.

Towards this end, in this paper, we explore a di�erent route. Given

the extensive integration of �nancial markets, we view the interaction of

speculators as a game with a very large number of players. Therefore the

assumption implicit in the literature on currency crises, that every trader

takes other speculators' behaviour as given and known, begins to look un-

realistic. As Myerson (1998) puts it, in games with a very large number

of players `it is unrealistic to assume that every player knows all the other

players in the game; instead, a more realistic model should admit some un-

certainty about the number of players in the game.' In fact, Myerson (1998)

goes even further to develop and propose the use of the so-called Large

Poisson Games as more realistic modeling devices of situations where a very

large number of players is involved. Accordingly, and following his sugges-

tion, we model the information structure underlying speculative situations

as a Large Poisson Game.5 In doing so we succeed in developing a model of

abrupt and self-ful�lling currency crises with a unique equilibrium.

The organisation of the paper is as follows: In Section 2 we present the

model. Equilibrium characterisation takes place in Section 3, whilst Section

4 discusses our result. Finally, we conclude our paper with Section 5

2 The Model

The basic framework is familiar from Morris and Shin (1998), so its descrip-

tion will be brief. Suppose a competitive market for foreign exchange and N

identical traders. The economy is characterised by a state of fundamentals

� 2 [0; 1]; 0 and 1 are the `worst' and `best' states of fundamentals, respec-

5For an additional application, along these lines, of Large Poisson Games the interested

reader could consult Leaver & Makris (2000) who study endogenous lobby formation.
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tively. Denote with e� the value of the exchange rate peg, with f(�) � e�

the equilibrium value of the �oating exchange rate after the abandonment

of the peg (the price of home in terms of foreign currency) and with t the

transaction cost of short-selling.

Given �, each individual speculator must decide between attacking the

peg and refraining from attacking it. We denote this choice by y 2 Y =

f0; 1g; the resulting outcome, or action pro�le, by the vector x = fx(y)gy2Y

and the set of possible action pro�les by Z(Y): If the typical speculator

short-sells the currency, y = 0, and the government abandons the peg, then

the payo� is e� � f(�) � t. If the government defends the peg then there

is no capital gain and hence the payo� to the speculator is �t. If the

speculator does not attack, y = 1, then the payo� is zero. We assume that

if a speculator is indi�erent between short-selling and not short-selling, he

will not attack the peg.6

The government derives a value v > 0 from defending the peg (e.g.

gains in credibility reputation). The cost of defending the peg depends on

the quality of fundamentals, as well as the number of speculators who attack

the currency, x(0) 2 [0; N ]. This cost is given by a function c(x(0); �) which

is strictly increasing and strictly decreasing in its �rst and second arguments,

respectively.7 Thus the payo� to the government from defending the peg is

v� c(x(0); �). Given the number of traders that short-sell the currency, the

government must decide whether to abandon the peg or not. It is assumed

that if the government is indi�erent between defending the peg and not

6This assumption is not crucial for our result.
7Morris and Shin (1998) describe the model in terms of the proportion of speculators

that attack the peg, a: In our model, it turns out that it is more appropriate to refer to

the corresponding number of speculators x(0) = Na: See footnote 8 for more detail on

this.
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defending it, it will choose to let the exchange rate to �oat freely.8

De�ne � and � the values of � that solve c(1; �) = v and e� � f(�) = t;

respectively. The following assumptions are then made: f 0(�) > 0; e� �

f(1) < t, e� � f(0) > t, c(0; 0) > v; c(1; 1) < v; �< �: Note that �2 (0; 1)

and � 2 (0; 1):

So far the model follows very closely that of Morris and Shin (1998). In

our paper, however, we relax the assumption - common to the existing liter-

ature - that N is common knowledge. More speci�cally following Myerson

(1997) we assume that the total number of traders N is a Poisson random

variable (PRV) with mean n.9

Introducing such uncertainty implies that speculators can no longer em-

ploy a strategy pro�le that assigns a strategy to each speci�c trader in the

game, simply because they are not aware of who they all are. Instead we

assume that traders use the only information they do have concerning the

other speculators, namely that all traders are identical and N is a PRV with

mean n: We follow Myerson (1998) in describing the strategic behaviour of

speculators in this Poisson game, for given �, in terms of a distributional

strategy � , de�ned as any probability distribution over the set Y: Note that

any �(y) should be interpreted as the `beliefs' traders choose to hold over

the likely behaviour of any speculator, or rather the perceived probability

that a randomly sampled trader will choose action y; given the state of

fundamentals �:

Since the total number of players is a PRV with mean n; it follows that,

8This is also a simplifying assumption; our result does not depend on it.
9At this point we continue our discussion from footnote 6. The government's decision

is based on the absolute number of traders that short-sell the currency. If the value of N

is known with certainty then without loss of generality we can work with the proportion

of speculators who attack the currency. If, however, N is a random variable this is clearly

no longer the case, and thus we must work with the absolute level of short-sales.
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when the players behave according to � ; the number of traders that choose

any action y in Y is a PRV with mean n�(y), and thus that the expected

action pro�le in such a game is n� � fn�(y)gy2Y : Adapted to our model,

Myerson (1997) then shows that we may write the optimisation problem of

the typical speculator as

max
y2Y

Eu(y;x�) =

2
4 X
x�2Z(Y)�

Pr(x� j n�)u(y;x�)

3
5 ; (1)

where

u(y;x�) =

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

e� � f(�)� t if y = 0 and v � c(x�(0) + 1; �)

�t if y = 0 and v > c(x�(0) + 1; �)

0 if y = 1

9>>>>>=
>>>>>;
;

x
� is the action pro�le of the other players and Z(Y)� is the set of possible

corresponding action pro�les. In other words each trader resolves his short-

selling decision for a game of size n by formulating `beliefs' � as to the likely

behaviour of each typical spectator and then calculating which elements of

Y maximise his expected utility given the resulting expected action pro�le

n� .

Then we may assert that a distributional strategy � is an equilibrium of

the Poisson currency crises game � de�ned by f n, Y, Eu(:)g if and only if,

for every action b in Y,

if �(b) > 0 then Eu(b;x�) = max
y2Y

Eu(y;x�).

That is, if �all the probability of choosing action b comes from types for

whom b is an optimal action, when everyone else is expected to behave

according to this distributional strategy�10. We now proceed to the charac-

terisation of the equilibrium when n!1; i.e. when a Large Poisson Game

is considered.11

10Myerson (1998), pp. 7.
11For a more detailed brief overview of Large Poisson Games see Leave & Makris (2000).

8



3 Equilibrium Characterisation

In light of the above discussion we proceed by attempting to characterise, in

a large game of size n!1, the set of equilibrium distributional strategies.

In order to do so, �rst, de�ne as A(�) the minimum number of traders

needed to trigger the optimising policy-maker to abandon the peg at state

�: It is clear, then, from the properties of c(:; :) that A(�) is a non-negative

integer-valued step function which is increasing in �: Note that if � 2 [0; �]

then A(�) 2 f0; 1g; whilst for any � > � we have that A(�) 2 f2; 3; :::; Ng;

where N is the integer such that N � 2; c(N � 1; 1) < v and c(N; 1) � v:

Note also that N is the number of traders such that if all of them question

the peg, then even in the `best' state of fundamentals, the government will

abandon the currency peg

Suppose, now, that � 2 [0; �]: Given A(�) 2 f0; 1g; each trader alone can

cause the collapse of the peg and, since � < �; she will make strictly positive

pro�ts by doing so. Therefore, attacking the currency is a dominant strategy

for each typical speculator and thereby �(0) = 1 and x(0) = N . It is also

straightforward to see that the peg is stable if � 2 [�; 1] : No matter how

many other traders attack the currency, each speculator is strictly better o�

by not short-selling. Hence, �(0) = 0 and x(0) = 0:

However, if � 2 (�; �) the size of the attack, if any, depends on `animal'

spirits. If it is expected that enough speculators will attack then everyone

attacks and a devaluation is forced. If the contrary is expected, then no one

attacks and the peg survives. Note that a decision to refrain from short-

selling the currency secures a pay-o� of zero no matter the actions of the

other speculators. The pay-o� from short-selling though, depends on the

actions of the other traders. It appears then, that to characterise the set of

equilibrium distributional strategies if � 2 (�; �) we must �nd Pr(x� j n�) for
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every x� in Z(Y)�; given any beliefs � as n!1: Following Myerson (1998),

this task is greatly simpli�ed by using the following two stage procedure:

The �rst step is to simplify the optimisation problem on the part of the

typical trader by partitioning Z(Y)� into events, or pay-o� equivalent sub-

sets of individual action pro�les x�; relevant to action y = 0.12 It follows

directly then that there are only two relevant events, given the state of

fundamentals � 2 (�; �):

(i) �The peg collapses� :

W1 = fx� 2 Z(Y)� j x�(0) � A(�)� 1 � 1g;

with a resulting pay-o� of u(0;x�) = e��f(�)�t > 0 for any x� 2W1;

and

(ii) �The peg survives�':

W2 = fx� 2 Z(Y)� j 0 � x�(0) < A(�)� 1g;

with the corresponding pay-o� of u(0;x�) = �t < 0:

The second step is to calculate Pr(W1 j n�) and therefore Pr(W2 j n�) =

1� Pr(W1 j n�); given any � as n!1: To do so, we �rst make use of the

concept of the magnitude � of an event W 2 Z(Y)�, or rather the rate at

which the probability of this event goes to zero in the equilibria of Large

Poisson Games: � � limn!1 log (P (W jn�n))
n

� 0: The �Magnitude Theorem�

of Myerson (1998) states then that

� = lim
n!1

max
x
�

n
2W

X
y2Y

�n(y)	

 
x�
n
(y)

n�n(y)

!
;

12Note that in this case x�(1) = x(1):
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where the function 	 : <+ ! < is de�ned by the equations

	(p) = p(1� log(p))� 1 � 0, 8p > 0

	(0) = lim
p!0

	(p) = �1;

and the convention that

if �n(y) = 0 and x�
n
(y) = 0 then �n(y)	[x�

n
(y)=n�n(y)] = 0

if �n(y) = 0 and x�n (y) > 0 then �n(y)	[x�n (y)=n�n(y)] = �1

is adopted.

In essence the �Magnitude Theorem� tells us that the rate at which the

probability of an event W tends to zero as n!1 is e�ectively determined

by the di�erence between the actual number of all other players that choose

the action y and the corresponding expected number, given the size parame-

ter n and beliefs � ; for any action y 2 Y. Having established the magnitude

of every relevant event for a given set of `beliefs' � , the �nal task is then to

exploit the fact that the �Magnitude Theorem� implies as a corollary that,

for any two events Wi and Wj i 6= j in Z(Y)�; if �i > �j then

lim
n!1

P (Wj j n�n)

P (Wi j n�n)
= 0:

Or rather that, as the size of the game n tends to in�nity and for any given

set of `beliefs' � ; players' perception of the probability of events with negative

magnitude becomes in�nitesimally small relative to those events with zero

magnitude.

Repeating this procedure for each set of beliefs results in the following

lemma, which is proven in the appendix:
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Lemma. As n ! 1; each trader anticipates that the number of spec-

ulators (including herself) that attack the currency peg will be su�cient to

force the government to devalue.

We are now in a position to state our result:

Proposition. As n!1; in the Poisson currency crises game � a suc-

cessful and abrupt attack against the peg is launched as soon as fundamentals

cross a well-determined threshold level �o � �; i.e. as soon as � < �o � �:

Proof. Given the lemma and � 2 (�; �); it follows directly that the

expected payo� from questioning the peg is

E[u(0;x�)] = e� � f(�)� t > 0 = E[u(1;x�)];

the payo� from not short-selling. Therefore, y = 1 is, given beliefs, a strictly

dominated strategy and thus �(0) = 1 and x(0) = N . Recall also from our

discussion in the beginning of this section that if � 2 [0; �] then x(0) = N as

well; whilst if � 2 [�; 1] then x(0) = 0: De�ne as �N the value of � that solves

c(N; �) = v: It follows, then, directly - given the properties of A(�) - that if

N � N or N > N and �N � � then x(0) � A(�) if and only if � < �o � �;

whilst if N > N and �N < � then x(0) � A(�) if and only if � < �o � �N :

4 Discussion

In the theoretical literature on currency crises to date the implicit assump-

tion is that N � N and N is common knowledge. The majority of the

papers also assume that there are no disparities of information among spec-

ulators. In this case then, the standard result in the self-ful�lling models of

currency attacks is that the peg is unstable if � 2 [0; �] (x(0) = N > A(�))

and stable if � 2 [�; 1] (x(0) = 0 < A(�)): However, if � 2 (�; �) the viability
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of the peg depends on `animal' spirits. If speculators anticipate that the peg

will be abandoned then everyone attacks and a devaluation is forced. If the

contrary is expected, then no one attacks and the peg survives. Accordingly,

if � 2 (�; �) the abruptness of recent crises can be explained at the cost of

the indeterminacy of the timing of currency crises.

If, on the other hand, each trader observes an idiosyncratic and indepen-

dent noisy signal of current fundamentals, Morris and Shin (1998) show that

there exist two well-de�ned values of the fundamentals 0 < �l < �h < 1 such

that x(0) = N 8� � �l; x(0) = 0 8� � �h; and x(0) is a strictly decreasing

function of � such that x(0) 2 (0; N) 8� 2 (�l; �h): This, in turn, implies

that there exists a unique critical value of fundamentals �� 2 (�l; �h) such

that the peg is unstable if � 2 [0; ��] and stable if � 2 (��; 1]: Note, however,

that the properties of the equilibrium function x(0) imply that we should

observe `probing' attacks prior to the collapse of the peg, unless prior to the

crisis � 2 (�h; 1] and there is a sudden shift of fundamentals to � 2 [0; ��]:

In this paper, instead, we assume, on the one hand, that there are no

disparities of information among speculators and, on the other hand, that

traders can not employ a strategy pro�le that assigns a strategy to each

speci�c trader in the game, simply because they are not aware of who they

all are. As it turns out, the latter rather intuitive assumption is su�cient

to give us a unique equilibrium which is consistent with sudden attacks.

Consider for instance the case of N � N . The result is then that the

peg is unstable if � 2 [0; �) and stable if � 2 [�; 1]: That is, a successful

attack against the peg is launched as soon as fundamentals are such that the

resulting devaluation of the currency is su�cient for the typical speculator to

make a strictly positive pro�t. Accordingly, the onset of the currency crisis

is well determined as in Morris and Shin (1998). However, and in contrast to

13



the latter paper, we also �nd that the equilibrium function x(0) is piecewise

continuous with a single jump at � = �: In particular, we derive that at if

� 2 [0; �) then x(0) = N and if � 2 [�; 1] then x(0) = 0: That is, our model

features `business as usual' until a crisis suddenly erupts but without the

cost of the indeterminacy of the timing of currency crises.

The uniqueness of equilibrium in our model enables us to analyse the

impact of alternative policies such as the increase of transaction costs and the

imposition of direct capital controls. Focusing, again, on the case when N �

N; we can see that direct capital controls have no e�ect on the occurrence of

currency attacks. Moreover, increasing transaction costs results in a wider

range of fundamentals for which the peg is stable. In particular, the smaller

the consequences of speculative attacks are, the larger the impact on the

prevalence of speculation is from the imposition of a Tobin tax. To see

the above note that changes in the absolute level of short sales traders can

make result in changes in the value of �, which does not a�ect the range

of fundamentals for which a crises erupts. This range depends only on �

and therefore only on the level of transaction costs. It follows then directly

from the de�nition of � that increasing transaction costs prevents currency

crises with j
d�(t)
dt

j being large if f 0(�) is small. This results are, notably,

in contrast to those derived by Heinemann (2000), who provides the correct

solution to the model of Morris and Shin (1998) in the limiting case when

fundamentals are fairly transparent to all market participants. In particular,

Heinemann (2000) shows that direct capital controls are e�ective and that

the imposition of small transaction costs may have a large impact on the

prevalence of speculation, even if the consequences of speculative runs is

large.

14



5 Conclusions

Existing models of self-ful�lling crises fail to explain both the onset and the

abruptness of recent currency attacks. In this paper we follow the suggestion

by Myerson (1998) that in games with a very large number of players `a more

realistic model should admit some uncertainty about the number of players

in the game.' In particular, we build a Large Poisson Currency Crises

Game which turns out to be consistent with sudden attacks and unique

equilibrium.

An interesting extension of our model would be to consider the e�ect

of higher transaction costs on the part of a subset of speculators. Another

extension could also be the incorporation of uncertainty on the part of spec-

ulators concerning the objective function of the government. However, such

considerations are left for future research.
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6 Appendix

Proof of Lemma. Following the procedure outlined in the text, we begin

by using the �Magnitude Theorem� to derive the magnitude of every event

relevant to y = 0. We start with the event W2:

To �nd the magnitude for this event we have to solve the following max-

imisation problem

max
x
�

n
2W1

�n(0)	

 
x�
n
(0)

n�n(0)

!
+ (1� �n(0))	

�
xn(1)

n(1� �n(0))

�
: (2)

Note that the vector x� 2 W2 does not feature any constraints with respect

to the feasible choices for xn(1): Thus, given that the function 	 reaches its

maximum value at 	(1) = 0; we see that xn(1) = n(1� �n(0)) is part of the

solution to the above problem.

De�ne with mn2 the maximum value of the objective function in (2).

Then it follows directly that

mn2 =

8><
>:

0 if 0 � n�n(0) < A(�)� 1

�
n2

if n�n(0) � A(�)� 1 � 1

9>=
>; ;

where �
n2

= �n(0)	

�
x
�

n
(0)

n�n(0)

�
< 0 with the inequality following directly on

x�n (0) < A(�)�1 and the properties of 	(). From the `Magnitude Theorem'

we know that the magnitude ofW2, �2, is the limit of mn2 as n!1: Hence,

it is clear that �2 = �2 < 0 for any �(0) 2 [0; 1]:

By following analogous steps we �nd that the magnitude of the remaining

event W1 is �1 = 0 for any �(0) 2 [0; 1]:

We are now ready to prove the lemma. It follows, by simple inspection,

that �1 > �2 and therefore P (W1 j n�) = 1 as n ! 1; for any � : The

lemma, then, as stated in the text, follows directly from this probability.
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