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Abstract

The 1992 currency crises in the foreign exchange markets saw the collapse
of the Exchange Rate Mechanism. The Pound and the Lira left the system
and a number of other currencies devalued voluntarily.

The purpose of this thesis is threefold. Firstly, I present three theoretical
chapters which aim to explain particular features of currency crises and hence
model certain aspects of the currency crises of 1992. Secondly, I perform two
experiments to test a model of herd behaviour since it i1s argued that, in
some circumstances, speculators may behave as if they are following a herd.
Finally, I examine the empirical data of the currencies of Italy and the UK
since comparatively little work has been produced for these currencies. The

alm 1s to ofter a model which successtully accounts for the periods both in
and out of the EMS.
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Chapter 1
Introduction

The aim of this thesis is to model the events surrounding the currency crisis
which led to the UK departure from the Exchange Rate Mechanism (ERM)
in 1992. In order to do this, I draw from a wide literature in economics. I
consider theoretical models of currency crises and also those models which
have examined the empirical data.

In terms of the theory, there are two main schools of thought which seek to
explain currency crises. Firstly, there are fundamentalist theories based on,
for example, limited reserves of foreign currency (Krugman, 1979). Secondly,
there are speculative theories which emphasise the role of self fulfilling spec-
ulative attacks (Obstfeld, 1986). However, neither of these approaches con-
sider the timing of a speculative attack on a currency or the factors which
determine the duration of a crisis.

In chapters 2-4 of this thesis I address these 1ssues. Initially I provide a
literature survey offering a background and justification to my research. I
then set up a model of information externalities and search based on Caplin
and Leahy (1998) which helps to explain the timing of a speculative attack.
After consideration of the effect of a Tobin tax in such a context, I proceed in

chapter 3 to examine a ‘war of attrition’ model based on the work of Alesina

and Drazen (1991). In my thesis, this is used to explain the duration of a

currency cCrisis.
In the next theory chapter, I provide an adaptation of the work of Morris



and Shin (1995). They argue that the ERM was ‘ripe for attack’ before the
September 1992 crisis. If the state of the economy lies in a particular ‘ripe
for attack’ region, each investor will sell his holdings of the currency if there
is a lack of common knowledge among the investors regarding the state of
the economy. However, in my adaptation, the state of the economy is known
to all players. It is the value placed by the government in remaining in the
ERM which 1s observed by each of the speculators with a degree of error. I
show that a lack of common knowledge concerning government type leads to
the same scenario as in the Morris and Shin case.

Recent literature in economics has related informational cascades and
herding to financial data. This represents a growth area in economics and 1s
also of particular relevance to this thesis. In chapter 5, I examine a model of
informational cascades developed by Bikhchandani, Hirschleifer and Welch
(1992). After setting up their framework, I show how this may apply to the
events of 1992 in the foreign exchange markets. I further show the experiment
designed by Anderson and Holt (1997) which tests this model.

With the exception of this paper by Anderson and Holt, there has been
very little experimental work in this area. However, the work on inform-
ational cascades and herding lends itself very well to experimental testing.
Therefore, in the following chapter, I describe an equally valuable model by
Banerjee (1992). I argue that this may apply to currency crises and I set up
an experiment to test its validity. While this model 1s not directly related
to the mainstream currency crisis literature, it is still valid since it helps to
analyse the behaviour of speculators. In particular, it can help to determine
the timing of a crisis. A simulation of the actions of the subjects within the
Banerjee framework can be used to establish the point in the sequence at
which speculators are most likely to choose to follow the herd. This is then
compared with the results of a laboratory experiment. A particular assump-
tion is then removed from the Banerjee framework, and the actions of the
subjects are simulated once more and a further experiment 1s carried out.

In chapter 7, I examine the empirical evidence. The aim is to model the
exchange rate data before, during and after the 1992 crisis. As in previous

chapters, I initially present the literature in this area. Much work has been



done on the French Franc against the German Deutschmark primarily be-
cause of the length of time in which it has been in the ERM. However, there
is still a comparatively small literature on the British Pound or Italian Lira.
Hence my work has focused on these two currencies.

The literature in this area has formed two basic strands. Many empirical
economists have suggested GARCH models for the modelling of exchange
rates across the period in question. However, Markov processes have also
been used to model the switch from one exchange rate regime to another. I
present the literature in these two areas and then apply the models to the
Pound and Lira.

The final chapter contains my concluding remarks and also addresses

some of the potential lines of inquiry.



Chapter 2

A Model to Explain the Timing
of an Exchange Rate Collapse

2.1 Introduction

In January 1992, the ERM celebrated sixty months without a realignment.
However, by the September, two of the currencies had left the system (the
Pound and the Lira) and the Peseta and Escudo had devalued voluntarily.
There has been a vast literature in this area which debates on the causes of
the collapse. The arguments put forward are summarised in the paper by
Eichengreen and Wyplosz (1993). There are four main explanations offered
to explain this crisis.

Firstly, inflation differentials are blamed for the downfall of the ERM.
However, the empirical evidence suggests that this reason i1s only applic-
able in the case of Italy. Secondly, it is argued that German unification
brought about an asymmetric shock which required an appreciation of the
Deutschmark. Germany was denied the right to revalue 1ts currency so this
implied that either inflation should rise in Germany or there needed to be
a depreciation in the other currencies. It is argued that the crisis simply
forced governments to accept this depreciation. However, this 1s not com-
pletely plausible since it does not explain the timing of the attack which was

more than two years after unification and directly atter the Danish referen-

10



dum.

The third category of explanation is based on Krugman’s theoretical dis-
cussion 1n 1979. He argued that a currency crisis is inevitable when a govern-
ment’s stock of foreign exchange reserves become exhausted. He argues that
a speculative attack occurs long before the reserves are exhausted as a result
of maximising behaviour on the part of the speculators. It is argued that
this may apply to the situation in Europe in 1992 since it is noted (Eichen-
green and Wyplosz, (1993)) that the members were undergoing ‘deteriorating
economic conditions’.

Finally, it 1s argued that the crisis was generated by a self fulfilling spec-
ulative attack. This can be seen in the pioneering paper by Obstfeld (1986).
[t 1s the fact that investors believe that monetary policy will be modified
as a result of a speculative attack that makes the attack possible. Eichen-
green and Wyplosz note that the incentives for such an attack were built
into the Maastricht Treaty. A devaluation in a currency would disqualify
it from EMU participation. This would mean there would no longer be a
reason to maintain a tight monetary policy. Therefore, there is an incentive
to launch an attack on a currency even when policy is consistent with balance
of payments equilibrium. Eichengreen and Wyplosz found that the evidence
supports this explanation of a crisis. They note that ‘The only mystery is
how 1ts outbreak was deferred for so long’. This is one of the issues which I
wish to address in this chapter.

| explain the timing of a crisis in terms of an information externality in
the foreign exchange market. Using a model originally developed by Caplin
and Leahy (1998), I explain the long period without a realignment in the
foreign exchange market and the sudden flurry of activity culminating in a
series of speculative attacks.

This chapter will be organised as follows. The literature survey provides
a background to this model and also that of the following chapter. 1 set
out the model of information externalities and note 1ts sequence of events.
Having done this, I will solve the model. I will then consider the effect of
a Tobin tax in deterring a crisis. In particular I consider the eftect on the

timing of the currency crisis. I will then add concluding comments on this

11



framework.

2.2 Literature Survey

There 1s a vast literature in the area of currency crises. In this section, I will
highlight the most significant contributions in this area and explain their rel-
evance to my research. There are two basic schools of thought explaining the
collapse of an exchange rate regime. Firstly, there are the ‘fundamentalist’
theories. These are based on, for example, asymmetric shocks, competitive-
ness or, as in the case of Krugman (1979), limited reserves. In his paper,
he develops a model in which exchange rate regime switches are the result
of incompatible monetary and exchange rate policies. A balance of payment
crisis 1S generated when a government operates a policy of domestic credit
expansion while simultaneously fixing the exchange rate. Inevitably, reserves
are depleted and so the fixed rate must be abandoned. His major finding
1s that with forward looking exchange markets, the final stage of the crisis
involves a sudden discrete loss of reserves in a ‘speculative attack’. This
1s because speculators with foresight will attack the currency before the re-
serves are fully depleted and purchase all remaining reserves at a particular
moment 1n time.

However, Krugman notes that there are limitations to such a framework.
The analysis of those factors triggering a balance of payments crisis is very
limited due to a highly simplified model. Furthermore, the model assumes
that there are only two available assets. This places a constraint on the
government since the only means of pegging its exchange rates 1s by selling
its reserves. However, despite these drawbacks, this model pioneered much
of the research into currency crises and a great deal of the literature in the
area has grown out of this. Hence it is important to consider it here since it
provides a starting point for much of the current work in currency crises.

In this and other models including the ones which I set up later in the
chapter, it is assumed that the alternative regime to a fixed rate is a per-
manent float. However, this need not be the case. Agenor, Bhandari and

Flood (1992) consider a temporary period of floating followed by a new peg
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which was also seen in Obstfeld (1984). They set up a framework similar to
that of Krugman. However, they extend his analysis to look at alternative
post collapse regimes, uncertainty, the possibility of external borrowing and
capital controls, sticky prices and asset substitutability. This paper is relev-
ant to my research since 1t considers the issue of timing of an exchange rate
collapse. In my research, I am concerned with the timing of the speculative
attack and also the timing of the eventual abandonment of the exchange rate.
They find that the timing of the collapse is linked to the size of the expected
devaluation and also the length of time for which the currency is allowed to

float.

T'he second basic school of thought is based around ‘speculative theor-
les’. 'These focus on the idea of self-fulfilling speculative attacks and was
originally developed by Obstfeld (1986). He considers the possibility that a
speculative attack is generated by private sector expectations of a loosening
of monetary policy after the collapse of a fixed rate regime. In his model, it
1s the expectation of a devaluation which triggers the attack which exhausts
reserves. This forces the authorities to abandon the fixed rate. As a result,
1f the authorities in fact loosen monetary policy, the exchange rate will de-
preciate and the expectations ot speculators will be tulfilled. The important
finding of this paper is that rational expectations equilibria can exist with a
speculative attack even when the initial policy stance of the government 1is
sustainable.

Eichengreen and Wyplosz (1993) argue that this model is appropriate
for explaining the September 1992 crisis in the foreign exchange markets.
Furthermore, the incentives for self fulfilling speculative attacks were built
into the Maastricht Treaty. A speculative attack which forced a devaluation
would prohibit a country from participating in the EMU and thus allow a
shift towards a more accommodatory policy. They note that the knowledge
that there is an incentive to change policy in the event of an attack provided
the speculators with an incentive to attack.

However, in theory governments could have prevented the collapse ot the
regime by raising interest rates to a sufficiently high level. The fact that they

choose not to do so implies something about their preferences. It follows that
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the exchange rate switch was the result of an optimising decision and not a
policy action forced upon the government through a lack of reserves as in the
Krugman analysis.

This would suggest that the pioneering work of Krugman (1979) and
Obstfeld (1986) provides only a partial analysis of the events of the 1992
currency crisis. What 1s omitted trom their framework is the inclusion of an
optimising policy maker.

The work of Ozkan and Sutherland (1995) introduces an optimising policy
maker into the literature. The model stresses the relationship between the
government and expectations of private sector agents. It is this interaction
which determines the timing of an exchange rate collapse. This model is par-
ticularly significant in terms of mv research since I focus on the determinants
of the timing and duration of a crisis.

The government chooses to maximise its welfare function which depends
on domestic output. It cannot influence domestic monetary policy since
the domestic interest rate is set to maintain currency parity under a fixed
regime. However, under a floating rate it can use its exchange rate to ofiset
any adverse shocks. Within the model, the government has a once and
for all option of switching to the floating rate. Having done so, 1t cannot
return to the fixed rate system. They show that the optimal strategy for
the government is to select a trigger level for the interest rate of the centre
country. If the interest rate exceeds this then the domestic country should
abandon the fixed rate system.

It is assumed that private agents know the preferences of the government.
Therefore, it can calculate the trigger point of foreign interest rates and
deduce the level at which the government will abandon the fixed regime.
Therefore, as foreign interest rates approach the trigger level, expectations
of a devaluation increase domestic interest rates. The gap between domestic
and foreign interest rates increases thus influencing output.

However, Ozkan and Sutherland show that the government abandons the
fixed rate earlier than it prefers. This is because the private sector is aware
that the government wishes to influence expectations. Since the government

is unable to pre commit to a trigger point, the private sector will not believe
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a policy announcement that a devaluation is unlikely. Hence the timing of a
crisis 1s the result of the interaction between an optimising policy maker and
private sector agents.

A further paper which considers the interaction of private sector agents
and an optimising policy maker 1s that of Obstfeld (1994). He argues that
any explanations of crises based purely on limited foreign reserves are by
implication, based on fiscal weakness. If the fiscal position were strong, it
would be feasible to borrow sufficient funds in order to defend the currency.
Within his two period model, he finds two factors determining the probability
of an attack; the maturity structure of the government’s debt obligations
and the currency composition of the overall debt. He assumes that foreign
reserves can be borrowed on the world capital market subject only to the
government’s intertemporal budget constraint.

Having set up his framework, Obstield shows that by assigning certain
values to the variables, more than one equilibrium arises. The government
then faces an inconsistency problem since its loss 1s lower in the low de-
preciation equilibria but there is no guarantee that the bond market will
choose the corresponding low interest rate. He concludes that the inabil-
ity to precommit to a policy together with the importance of private sector
expectations in the budget constraint leads to multiple equilibria.

The model developed by Bensaid and Jeanne (1997) is similar to that
of Ozkan and Sutherland (1995) and Obstfeld (1994) since expectations of
a devaluation create a cost for the government. However, it differs in its
treatment of the dynamics of the crisis. They model crises as having a
specific beginning, duration and end which implies that the crisis may be a
short or long lasting process. This paper is of particular importance in the
context of my research since it addresses the issue of the duration of a crisis.
Effectively, it models the length of time of the crisis before the collapse of
a fixed rate regime. However, the method employed by the authors differs
from my approach since I use a ‘war of attrition’ framework.

They assume that there is a trade off between the cost of leaving the
fixed rate system and the cost involved in raising the nominal interest rate

to defend the currency. It is optimal for the government to devalue when the
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cost of detending the currency exceeds the opting out cost. However, they
turther assume that the market does not know the opting out cost of the
government and so is always expecting a devaluation. They show that this
generates seltf fulfilling crises since the nominal interest rate rises until the
government abandons the peg.

It follows that the outcome of this scenario is always a devaluation. Fur-
thermore, it demonstrates that a currency crisis can occur even when agents
do not expect a more expansionary policy after the abandonment of the
fixed rate. In considering the duration of the crisis, Bensaid and Jeanne
show that 1t is longer when the opting out cost is higher and shorter when
the government has a better reputation. The reasoning behind this is that
the reputation of the government in this model is achieved at such a high
cost that it does not translate into a corresponding increase in credibility.
I'hey note that this finding is similar to that of Drazen and Masson (1994)
who show that an improvement in the reputation of the policy maker does

not necessarily increase the credibility of a ‘tough’ policy.

2.3 A Model of Information Externalities and

Search

A number of economists share the opinion that the downfall of the Pound in
1992 was the result of a self fulfilling speculative attack. However, the timing
of the collapse is an issue which is yet to be explained. As noted earlier, the
EMS had been characterised by considerable stability in exchange rates. The
puzzle 1s why the attack should occur in September 1992 and not at some
earlier date.

In this framework, the argument is as follows. Speculators in the market
originally hold a given quantity of Pounds, although 1t 1s possible to hold
their funds in other ways. There is a cost involved in switching away from
Pounds which must be borne by the speculator. This cost need not be a tax

but may represent the time and effort of switching funds from one currency
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to another!. It follows that, if he can learn about the best destination for his
funds from observing the experiences of other spcculators, he has an incentive
to wait and see if someone else moves first. Therefore, it is optimal for each
speculator to play a waiting game in the hope that one of the others will move
from Pounds to another currency and thus reveal some valuable information
regarding the market. This public information concerns the strength of the
Pound and implies that speculators will be able to distinguish between a
‘wet’ or ‘dry’ central bank. Once this information is revealed, the remaining
speculators can make a more informed decision of the best place to put their
funds.

The salient feature of this model is the delay until the first speculator
moves. This is generated by an information externality. When deciding
whether to move their funds from one place to another, speculators do not
take into account the value of the information revelation to others.

I consider a scenario in which there are a number of large speculators,
N, in the foreign exchange market each holding a given amount of Pounds.
I concentrate on those speculators who hold large amounts of the currency
since they have a degree of influence in the foreign exchange market. The sale
of a few Pounds is likely to have a very small effect on government policy.
However, if a speculator moves a considerable amount of funds, this may
induce the government to act. In so doing, it will reveal some information
about its ability and willingness to remain in the ERM. It is the fact that
a large speculator can cause information to be released that is the central

feature of this model.
[ assume that a speculator may hold his funds in Pounds or transter to

Deutschmarks (DMs) or, alternatively, he can invest in something which will
give him a fixed return on his money. For the sake of argument, I am assuming
that the commodity, gold, will give him a guaranteed level of earnings.

The task of a speculator is to discover the best place for his funds. I
assume that in each time period, each speculator receives a private piece of

news concerning the relative merits of holding Pounds or DMs. I assume that

1This cost is not modelled explicitly since its inclusion would not qualitatively change
the results.

17



p is uniformly distributed over |0, 1]. The larger the value of p, the greater
the perceived benefit to the speculator in moving from Pounds to DMs than
for someone receiving a value of p close to 0. I am not necessarily assuming
that this payoff is financial. The payoff could represent the benefit to the
speculator in terms of peace of mind. Hence, a large value of p tells him
that the benefit in switching immediately to DMs is greater for him than if
he waited for further pieces of news. Once he receives this information, he
decides whether to shift his funds into DMs. If he chooses to keep his funds
in Pounds, he will receive another piece of news, p, in the next period and
the process i1s repeated. Note that the switching of funds from Pounds to
DMs is irreversible in this model.

FEach speculator must calculate the expected value of the payoft for each
value of p from switching to DMs. Uncertainty arises here since he does not
know the value of the public information, s. I assume that s is uniformly
distributed on [0, 2| and that the payoftf to a speculator receiving news, p,
from switching to DMs 1s p.s.

The vital assumption in this analysis is that the public information can
only be realised after the first speculator moves his funds into DMs. Once
this becomes public knowledge, the speculators are aware of the payofls in
holding Pounds or DMs.

A further assumption I make involves the outside option. | assume that
the return to holding gold takes on a fixed value, G > 0. This alternative
use is necessary since it means that the public information, s, is relevant to
the decisions of the speculators once one speculator has moved into DMs.
If s takes on a value close to zero, once the first speculator moves, the re-
maining speculators can move their funds into gold which will yield a higher
return than if they simply continued to hold Pounds. In addition, I include

a discount rate, § € (0, 1), since speculators would rather move sooner than

later.

The above argument ensures that there are two main phases within this
model. Firstly, there is the uninformed phase in which the speculators do
not know s. This terminates when one speculator moves into DMs. In the

second phase s is known. The speculator is fully informed about the public
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information and can decide whether to wait for a higher value of p or to move
Into gold. If he decides to wait, he must choose those values of p at which
he is prepared to move into DMs.

T'his framework implies that there will be reservation levels of p in each of
the two phases. In addition, there will be a cut-off level for s in the informed
phase. Nash equilibrium implies that all decisions must be optimal given

that every other speculator is operating using the same decision rules.

2.4 Sequence of Events

At the beginning of each period, each speculator receives a piece of private
information about the government and the relative merits of holding Pounds
or DMs. This information is uncorrelated across speculators and also over
time. One must also consider the issue of how a devaluation and a speculative
attack are defined in this framework.

In the literature, a speculative attack occurs when investors change the
composition of their portfolios so that they reduce the proportion of the do-
mestic currency which they hold and increase the share in foreign currency.
There 1s pressure on the domestic exchange rate to devalue and the gov-
ernment’s foreign currency reserves begin to deplete. The government must
then decide whether to continue to support the exchange rate which it could
achieve through the acquisition of a loan. However, it may be compelled to
devalue the currency.

In terms of this model, a speculative attack is deined as follows. If a spec-
ulator receives private information which tells him that there is a greater be-
nefit in holding DMs, he will move out of the domestic currency. This reveals
the public information concerning the government type. If the government
proves to be ‘wet’ then other speculators will follow. Hence a speculative
attack occurs as a result of an individual receiving a piece of information
which induces him to move out of the domestic currency.

A devaluation is not modelled explicitly in this framework. It is assumed
that the speculative attack does not have any effect on the probability of a

devaluation. Furthermore, it is assumed that there is no correlation between
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the probability of a devaluation and the action taken by the government
which reveals its type. Clearly, these are simplifying assumptions which have
been included in order to solve the model. A more realistic model would relax
these assumptions.

If none of the speculators have moved from the domestic currency in this
period, each speculator receives a piece of information in the following period.
T'his process continues until an individual receives information which induces

him to move.

2.5 Solution

I use dynamic programming to solve this two phase model. I start by examin-
ing the decision process for the speculator in the second phase. Notably, the
public information is now known so the speculator can calculate the optimal
reservation level in the informed phase. He can also compute the cut-oft level
of the devaluation below which it is optimal to choose the outside option, G.
The speculator can use his optimal decision in the informed phase to decide
the reservation level of p in the uninformed phase.

The first step is to solve for the reservation level in the informed phase,
I(s). A speculator who has received the news, p, and knows the public
information, s, has an optimal strategy whose value is given by Vj(p, s).

This translates into the Bellman equation:

Vi(p, s) = max {p.s, 5/01 Vi(pl, s)dp/} (2.1)

The first term on the right hand side represents the payoff from moving
into DMs while the second denotes the discounted payoft from waiting and

receiving a different piece of news, p/. It follows that there will be a certain

reservation level, I(s). Below this value, the speculator will find 1t optimal

to wait for further news. Above this level, he will switch from Pounds to

DMs. The value of the optimal strategy is therefore:
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Vi(p,s) =sp if p>1(s)
Vilp,s) = s.I(s) if p<I(s) (2.2)

T'his can also be seen graphically as follows:

Vi

S.p

s.I(s)

0 I(s) p

Figure 2.1: Optimal Strategy of a Speculator

In figure 2.1, it is clear that if a speculator receives a value of p below the
reservation level, I(s), he will prefer to remain in Pounds than to move into
DMs. In short, he will not accept a payoff which is less than s.I(s). At a
value of p equal to I(s), the speculator will be indifferent between remaining

in Pounds or switching to DMs. Combining this property with (2.1) and
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(2.2) gives the following:

I(s).s =10 / Vi(p, s)dp = s6 (1_+ ;(s)j) (2.3)

From (2.3), it follows that I(s) = I is independent of s. It is now possible to

write:

o0 (14 I?%) =21 (2.4)

which 1llustrates the point that for any value of the discount rate, there is

a unique solution for the value of I in the interval (0,1). This is found by
solving (2.4) for I so that:

1416

I/
0

(2.5)

Notably, for any value of 0 between 0 and 1, there is a unique value for 1.
At this stage, the outside option may be added to discover whether it 1s

optimal to continue to wait once the public information has been revealed.

The value of holding out for a higher value of p is given by:

/P}(pa s)dp = s (1 2[2) (2.6)

The decision of whether to continue waiting or to switch into gold involves

comparing (2.6) with G. The speculator will move his tfunds into gold if the

size of s falls below a certain level, 5, where:

2G

) 2.7
1 + [4 (2.7)

g =

At this stage, it is important to impose an assumption regarding the size ot
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G to ensure that waiting occurs in the uninformed state. If G were too large
then it would never be optimal to wait since the speculator would receive a
higher payoff from moving out of Pounds and into gold instead of DMs. The

required condition is:

2G

1>5=—
1+ 17

(2.8)

As in the Caplin and Leahy framework, I am including a transformation:

1]

G 1]
g 72 € (0, — (2.9)

T'he purpose of this is merely to simplify the derivation of the solution to the
model.

Having set up the second phase and the decision rule of the speculators.
1t 1s now appropriate to examine the first phase. Dynamic programming is
used once more to establish the decision rule. The optimal strategy for the
speculator who receives the news, p, but does not know the public informa-
tion, is given by Vi (p). He compares the value of moving into DMs with what
happens if he remains in Pounds. If none of the speculators move, then the
first state is repeated. The probability of this occurring is Pr(U). However,
1f one of the speculators switches, then the public information is revealed.

The probability of this occurring is Pr(I) =1 — Pr(U). This translates into

the following Bellman equation:

Vi (p) = maz {p,d [PT(U). / Vs (pt)dp! Pr(I)EV}]} (2.10)

Once again, the first term represents the expected payofl from moving into
DMs now while the second term denotes the value of waiting. The speculator
chooses the larger of the two. Note that E'V; is the ex ante expected value at

the start of next period of being informed of s. This expected value is given
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/{max [g(1+12),s(1“;]2)”ds (2.11)

Note that the first term is the value of the outside option, gold. The second

term represents the value of waiting. This reduces to:

2 (1+1?\ d
EV; = ¢*(1 + I —I—/ S ( —; ) - (2.12)
2q 2

Expansion of this gives:

EV; = (1+ g% (%]2) (2.13)

The reservation level, U, 1s defined by the point at which the speculator

is indifferent between holding Pounds or DMs. Since [ Vi (pt)dpt = 1+2U2,

equation (2.10) may be used to show that:

=8 ) (Z) o it (52 1

2
U= Pr(U).I (11_:_(1];-) + Pr(I).1.(1 +gz) (2.14)

The right hand side of (2.14) shows the expected value of rejecting U 1n the
hope of a higher value of p in the future. In order to remain uninformed next
period, each of the other N — 1 speculators should also receive a value of p
below the reservation level. The probability of this occurring i1s denoted by
Pr(U) = UM, Substituting this into (2.14) then gives:

) _|_(1—UN_1).].(1-|-92) (2.15)
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This is the solution for the reservation level in the uninformed phase. The
main result of this analysis is that the reservation level is higher for the unin-
formed phase than for the informed phase. This is caused by the information
externality and produces the delay in speculative behaviour. The intuition
behind this is as follows. The speculators measure the value of moving into
DMs against the value of remaining in Pounds. If they wait, another player
may make the move into DMs and reveal the public information. The pur-
pose of the outside option, gold, is to ensure that the speculator receives at
least a certain payoff. It follows that the outside option has the effect of
raising the expected value of the next period’s value function. Hence, the
benefit from another agent making the first move is increased relative to the
value of moving straight away. It follows that the reservation level in the first
phase is higher than in the second phase. Once one speculator has moved,
there is increased activity on the foreign exchange market. See the appendix
for a proof of the existence and uniqueness of the equilibrium. This 1s taken
from the Caplin and Leahy paper (1998).

Having set up this framework, it can now be used to evaluate the effect-

iveness of a Tobin tax in deterring an attack.

2.6 Capital Controls - A Tobin Tax

The purpose of capital controls is to protect currencies from volatility in the
foreign exchange market. In the case of the ERM, these controls sateguarded
against speculative attacks on the currency. Eichengreen and Wyplosz (1993)
note that they allowed countries a degree of policy autonomy for a period
of time. Italy, for instance, desired a looser monetary policy than that of
Germany and so it was apparent that the removal of capital controls would
inevitably lead to a devaluation of the Lira. The controls therefore provided
protection from foreign exchange market pressures.

As noted by Eichengreen and Wyplosz, these controls took on a variety of
different forms. They included restrictions on banks’ ability to lend abroad
and also taxes on holdings of foreign currency assets. In 1988 the countries

subject to the most restrictions were Italy, Ireland, Spain, Greece and Por-
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tugal. However, the bulk of these controls were terminated in 1990 as part of
the ‘1992 Program’, a move towards the completion of the internal market.

Notably, the removal of capital controls appeared successful initially since
there were no speculative attacks on the currency. However, the time span
between the removal of controls in 1990 and the crisis in 1992 may be ex-
plained by the presence of an information externality.

It 1s argued that the imposition of a control contradicts the spirit of a
monetary union 1n Kurope. However, Eichengreen and Wyplosz argue that
while 1t 1s not a first best solution to impose a tax, the implementation of a
sultable policy 1s not as cumbersome as people may think and would protect
the EMU against further attacks.

In terms of the model, a tax such as that proposed by Eichengreen and
Wyplosz would imply an additional cost to the speculator in switching from
Pounds to DMs. I have assumed that each of the speculators holds the same
amount of Pounds and trades with that given amount. He cannot sell a
fraction of it and hold on to the remaining portion. It follows that a tax will
be a fixed cost which 1s the same for each speculator. The structure of the
model does not hold a great deal of scope for including changes such as extra
costs. However, one can imagine the tax being incorporated into the payoft
which the speculator receives if he moves into DMs. 'This can be seen in
equations below. Clearly, one would expect a fall in the payoft caused by the
transactions tax to deter the speculator from moving into DMs. Thus, the

effect of this capital control is to delay even further, the onset of a currency

CI1SIS.

Vi(p, s) = mazx {p-S(l —t), 5/01 Vi(p/, S)dp'} (2.16)

Equation (2.16) provides the new Bellman equation for this scenario. The

optimal strategy is as below which can also be represented graphically in

figure 2.2.
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"f[(pa 8) - Sp(l o t) Zf p 2 ](S)
Vilp,s) = sI(s)(1—1t) if p<I(s) (2.17)
Vi
s.p(1-t)
(1-t)s.I(s)
0 I(s) p

Figure 2.2: Optimal Strategy of a Speculator when a Tobin Tax is Imposed

The impact of the tax can be seen by comparing figures 2.1 and 2.2.

Notably, the reservation level, I(s), remains unchanged. However, the payoff
from moving into DMs has fallen At the point where p equals I(s), the

speculator is indifferent between moving into DMs or remaining in Pounds.

Combining (2.16) and (2.17) gives:
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I(s)s.(1 — 1) = 5/' Vi(p, s)dp = s6(1 — 1) (1-+ IQS)Z) (2.18)

Adding the outside option allows:

/ Vi(p, s)dp = s(1 — 1) (Lg ! ) (2.19)

to be compared with G so that the speculator moves into gold if the public

information falls below a particular level, 5, where:

2
(1 —t)(1 + I2)

(2.20)

S =

Proceeding as in the previous case with the same transformations gives:

G

R R Ty ) (2.21)

Once again, this helps to simplify the derivation of the solution to the model.
Having set up the informed phase, 1t is now appropriate to examine the

first phase. The Bellman equation 1s given by:

V) =mas s 0.5 e, [V rinv] ) o2

in which E'V} is given as follows:

EV; = / {maa: [g (1—1t)(1+ I)],s(1—t) [1 J;IQH } ds (2.23)

Expanding this gives:
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(L+PX170) (2.2

Ew:41+f)( ;

[t i1s now possible to find the reservation level for the first phase.

(1-t)U =9 lP”“(U)(l — 1) (1 _';Uz) + Pr(I)(1 —t) (1212) (1 +92)]

1+ U?
1 + 12

(1-=t)U = Pr(U).1.(1 —1t) ( ) + Pr(I).1.(1+¢°)(1 —t) (2.25)

which under a Nash equilibrium gives:

) +(1-U""HI(1+g¢)H(1 -1

(2.26)

As one would expect, the imposition of a Tobin tax has had the effect of
raising the reservation level in the first phase. However, there is no impact on
the reservation level in the second phase. The logic behind this is as follows.

As mentioned earlier, a speculator weighs up the value of moving into
DMs against the value of waiting in the hope that another player will move
and reveal the information. The crucial factor here is the value of the outside
option. In effect, the outside option rules out some of the lower outcomes
(see figure 2.2) so that the expected value of next period’s value function is

increased. Note that when a Tobin tax 1s imposed, the speculator moves into

gold if the public information falls below:

5o G (2.27)

(1— )1+ I2)

As the tax increases, so too does the value of 5. Hence the tax has further
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Increased the expected value of next period’s value function. The overall
effect is seen in (2.26) in which the only difference is in the size of ¢g. This

has increased to:

S (2.28)

T U000

which, 1n turn, raises the reservation level in the uninformed phase.

2.7 Conclusion

In this chapter, I have pinpointed a particular feature of a currency crisis
1.e. the five year period of relative calm in the foreign exchange market
followed by a flurry of activity culminating in a series of speculative attacks.
I have shown how this might be explained by the existence of an information
externality.

However, this is a highly simplified framework which does not claim to
capture many of the other features associated with currency crises. For
instance, 1t does not incorporate an optimising policy maker. In my model,
the government may be thought of as an autonomous body which generates
devaluations according to a random process. Nevertheless, within this limited
framework I am still able to assess the impact of a transactions tax in the
market. As discussed earlier, this delays further the speculative attack by
raising the level at which speculators are indifferent between remaining in
Pounds or moving into DMs. This would suggest that a lobin tax would
help in delaying the onset of a crisis. It has been suggested that, during this
time, a government may intervene to fix the fundamentals.

Future lines of enquiry may include extensions to this model. When I
clarified the sequence of events, I noted that there was no correlation between
the private signal and public information. However, one can imagine how the
two may be related. If a government is ‘wet’, then it might be more likely that
a speculator receives a piece of news urging him to switch into DMs. As my

model stands, the two are independent of each other. A second potential way
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forward involves examining the relationship between the speculative attack
and the devaluation. I have assumed that the attack does not have any effect
on the likelihood of a devaluation. In the existing framework, devaluations
are generated by the government according to a random process. It may
be more appropriate to allow a speculative attack to generate a devaluation
when the government is ‘wet’.

In conclusion, I stress that this analysis does not thoroughly account for
the events of the 1992 crisis in the exchange markets. However it focuses on
an area which i1s unexplored in the currency crisis literature. I have shown
that an information externality can play a part in generating a speculative
attack.
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Appendix 2.1 - Existence and Uniqueness of

Solution

It can be shown that for any I € (0,1), N > 2 and ¢ € (O, %] there exists
a unique equilibrium. The task is to show that for any values of I, NV and
g in the specified ranges with I(s) = I, s = 2g there is a unique value of
U e (I,min]1, (1 + ¢*).I]). To prove the above, it is also important to show
that initially waiting for a higher value of p 1s more beneficial than opting

for the alternative of gold. It follows that the condition for this 1is:

1 2
+2U > G = g(1+ I?) (2.29)

1
2

characteristic which I have already discussed and which makes the delay until

The value of ¢ is smaller than = so it follows that U > I. This is an important

an attack possible. This implies that existence and uniqueness of a solution

requires a proof that (2.15) has a unique solution for U in the range (/,1).

This can be done by rewriting (2.15) as:

AU + Ay UMY = Ag+ An UV (2.30)
in which:

A =1+ TI°

Av_1=[1+ ¢+ 1) —1]1
Ag =1+ ¢5).1.(1+I?)

Ay =1

Note that when U = 0, the right hand side of the equation 1s greater
then the left hand side. Thus, it follows that Ay > 0. Conversely, when
U = 1, the left hand side of the equation exceeds the right hand side since

A, + Ay_1 > Ag + An.1. Both sides are continuous so this implies that a
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unique solution exists. Furthermore, the value of U must exceed that of [
since if they are set equal, the right hand side of (2.29) exceeds the value of
the left hand side. This establishes the existence of a solution. The next step
1S to ensure that this solution 1s unique.

As in the Caplin and Leahy framework, I set out to prove that the dif-
ference between the left and right hand sides of (2.29) is quasi concave in U

over its range [0, 1]. Note that:

DU)=A.U+ Ay U1 — Ay — Ay UV

In order to satisty the condition of quasi concavity, it must be shown that

for any value, U in the range, 0, 1], where D/ (U) — 0, the second order

derivative, D/ (U ) < 0. The second order derivative takes on the value:

D (U)=(N-1)(N-2Ay_1.U = (N+1).NAy U
Dn (U) < (N__f)]__g.'_(_(_]_) — 0

This proves that the function is locally concave at any point, U implying

that there can only be one such critical point. This establishes the uniqueness

of a solution.
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Chapter 3

A Model to Explain the

Duration of a Currency Crisis

3.1 Introduction

I have already shown how the timing of a speculative attack may be explained
by the presence of an information externality within the market. However,
the duration of the crisis and the subsequent collapse of the currency may
also be explained using a ‘war of attrition’ model such as that described by
Alesina and Drazen (1991) in the context of a fiscal stabilisation.

The chapter is set out as follows. Firstly, I will set out the ‘war of attrition’
model and solve it to show the optimal time of concession. I will then analyse
the effect of changing the parameter values. In particular, I am concerned
with the effect on the delay until one side concedes. In an extension to

the model, T will introduce asymmetric post stabilisation utilities into the

framework. I will then draw conclusions.

3.2 A ‘War of Attrition’ Model to Explain

the Duration of a Crisis’

The logic of the Alesina and Drazen argument is as follows. If a stabilisation

has particular implications i.e. a burden to be borne by the parties in ques-
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tion, then each group will attempt to shift the burden onto the other. This
leads to a ‘war of attrition’ in which each group attempts to hold out in the
hope that the other will concede first and bear the larger share of the bur-
den. In the Alesina and Drazen case, the initial shock reduces available tax
revenues to pay off a budget deficit and each party tries to shift the resulting
tax incidence onto the other.

T'he framework also lends itself to the issue of foreign aid. This has been
shown by Casella and Eichengreen (1996) who investigate the importance of
the timing of aid. They find that foreign aid decided upon and transferred
earlier in the game can lead to an early stabilisation. However, if it is decided
upon and transferred late in the game, the effect can be destabilising. This
encourages the further postponement of reforms.

My model uses the Alesina and Drazen approach and applies it to a cur-
rency crisis. In this model, I consider two governments; Germany and the
UK. A speculative attack is launched on the Pound at time ¢ = 0. This
has the eftect of imposing a cost on each of the member governments. This
can take the form of a political burden since an attack on a currency can
jeopardise the future of the ERM and thus have serious consequences for all
members. It may also be thought of as purely financial in terms of undesired
movements in foreign currency reserves. The attack implies that investors
sell their holdings of sterling and purchase Deutschmarks. In the absence
of intervention, this would generate a decrease in the UK money supply
and a corresponding increase in the German money supply. However, as
a temporary measure, the UK and German authorities can overcome these
movements in foreign currency reserves by the use of sterilised intervention.
This instrument is costly for each government and hence it becomes increas-
ingly difficult to maintain this situation. As a consequence, the governments
endure a mounting pre stabilisation utility loss which is a function of the cost
imposed by sterilisation.

The situation can only be restored by a fundamental change in policy
undertaken by one of the governments. This could take the form of a change
to fiscal policy, a change in interest rates or the abandonment of the fixed

rate regime. This would halt an attack on the currency and hence resolve

39



the currency crisis. Thus, in this context, a stabilisation is brought about by
a change in policy by one of the two governments. The government carrying
out the change in policy is deemed the ‘losing’ country. It therefore bears
a utility loss in excess of the ‘winning’ country but this loss is smaller than
that which each country was enduring prior to stabilisation.

T'he crucial feature of this model is that the governments differ in terms
of their welfare loss and that neither government knows the welfare loss of
1ts opponent. Hence, as time passes prior to stabilisation, each government
can only make deductions about the relative strength of its opponent. Given
this scenario, it is possible to calculate the optimal time of concession for a

government and hence the timing of the collapse of an exchange rate regime.

3.3 Model

Within this framework, I consider two governments, namely the UK and
(Germany. However, the model can be extended to include more than two
players. These governments differ in the welfare loss they suffer as a result
of an attack. This is private information i.e. each government knows its
own welfare loss but does not know that of its opponents. It is assumed
that reserves are undepleted before time ¢t = 0. At this time, a speculative
attack 1s launched on the Pound. This generates a cost of ¢ per period. I am
assuming that this level is constant.?

T'he utility loss for each government is proportional to the size of the cost
but differs across governments. Each government’s utility loss is determined
by the parameter, 6; which lies between the values, 8 and 6. It is assumed

that prior to a stabilisation, the flow utilities for each government are given
by:

'In the Alesina and Drazen framework, government spending before a stabilisation is
financed through a combination of new bond issues and distortionary taxation. It follows
that although initial expenditure is constant, there is an increase in interest payments
over time caused by the rising stock of bonds. Casella and Eichengreen note that this is
misleading since it implies that an increasing burden hastens the stabilisation. This is not,
in fact, the case. Therefore, I present the model in a simple form with a constant cost

which causes a weltare loss.

.
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1

where 1 = 1,2 denotes each of the two governments. Each government es-
timates the opponent’s cost using the cumulative probability distribution
function, F'(f) and the associated density function, f(#). For simplicity, the
distribution of € is assumed to be uniform between # and 6.

A resolution of the crisis implies that there is no longer a political and fin-
ancial cost imposed on the governments arising from the crisis. Thus, there
1s an incentive to concede and end the crisis. However, the resolution of the
crisis involves costly policy changes which are divided unequally between the
governments. The loser bears the larger portion of the burden, «, which 1s
assumed to be greater than 7. The winner bears the smaller share of (1 —«).
[t is assumed that this share of the burden is not bargained over. Further-
more, the governments bear this cost forever. Notably, a value of « close to
% would indicate what Alesina and Drazen refer to as ‘political cohesion’ i.e.
it would indicate a willingness for each country to bear approximately the
same portion of the burden. I will develop this idea in the next section.

It follows that after a stabilisation, the utility losses borne by each gov-

ernment will be determined by the value of o and the cost, ¢, so that flow

utility will become:

for the loser and:

u” = —(1—a)c (3.3)

for the winner. The important point to note is that the flow utilities for the
winner and loser are higher than the pre stabilisation utility. Betore one side

concedes, each government has a utility given by (3.1). The loss is determined
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by the cost per period and each government’s value of #. Following a stab-
lisation, the governments share the cost, ¢, with the winner bearing a smaller
burden. It follows that it would be better to be the losing government than
to endure (3.1). However, the crucial point is that each government does not
know the strength of its opponent as given by the opponent’s 8. This implies
that it is optimal to wait in the hope that the opponent will concede first.

The discounted lifetime utilities at the point of stabilisation are as follows:

L = O;C (3.4)
for the loser and:
, 1 —
v 50‘)0 (3.5)

for the winner. Note that o 1s the discount rate. It follows that the lifetime

utility from the date at which the crisis begins of the winner and loser may

be written as:

U'(T) = /0 u?(z)e " dx + ¢ VI(T) (3.6)

where 7 = W, L.

[t is now possible to evaluate the expected utility as of time 0 as a function
of the chosen concession time of a government, 7;. This is the sum of U" (X)
multiplied by the probability of the opponent conceding at any time, X < 1;
plus U*(T;) multiplied by the probability that the opponent has not conceded
before T;. The solution of the game is the function, 7'(6;) which maps the

cost parameter, §;, onto its optimal time of concession, 7;. The expected

utility of a government can now be written as:

33



. T?-

EU(T) = [1 - H(T)]UX(T,) + / UY (2)h()dz (3.7

O

where H(T') is the distribution of the opponent’s optimal time of concession
and h(T') is the density function. Substituting (3.6) into (3.7) gives the

following:

FU(T;) = (1 — H(T;)] l/OTi u” (z)e " dzr + e"TT"VL(Y})]

+/$:1:—Ti [/Om(z)e_”dz n e_m:V”r(w)} h(z)da 3.8)

=0

[t is possible to find the optimal time of concession by finding the value of
T; which maximises (3.8). Differentiating (3.8) with respect to T; and setting

the resulting expression equal to zero gives:

= (T [V (T) - T
Hl- HI) [P Ty + Tt =0 69

Substituting in the values of (3.1), (3.2), (3.4) and (3.5) gives:

— WT) (20 — 1)% +1— H(T)] [c (a 1l ei)] —0  (3.10)

dl; 2

Differentiating with respect to 0; gives:
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d*EU
d?l}d@; = —[1-H(T))]c< 0 (3.11)

Hence the optimal concession time, 7;, 1s monotonically decreasing in €;. This
result is significant since it defines the relationship between H(T') which is

unknown and F'(#) which is known. This relationship is:

1 — H(T(9)) = F(6) (3.12)

Diftferentiating this gives:

~h[T(6)] T1(6) = F(6) (3.13)

The Nash equilibrium is described by the function, 7'(6;). This defines
the optimal point of concession given that the opponent 1s following the
same decision rule. Using (3.10), (3.12) and (3.13), the symmetric Nash

equilibrium can be described as follows:

f0)  2a0—-1 (3.14)

118 =~ 5@y 5 (041 - a)

It is assumed that a government with the highest possible cost of waiting will

concede immediately. Hence this gives the boundary condition of:

T(0) =0 (3.15)

The differential equation, (3.14), can now be solved to find the tunction,

T(6). This is given by:
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_6(Q—l—%—oe) 9+% Qv n?

20 — 1 0+ 5 — H— 6
T(0) = —— n— 2= g2 (3.16)
— 0

An additional assumption is imposed here. It 1s assumed that 8 > o — %

T'his implies that a government will concede in finite time. If the government

possessed a # such that 0 % < «, 1t would never be optimal for the gov-
ernment to concede because before stabilisation, it is bearing a utility loss
which 1s smaller than the utility loss of a loser.

In summary, the working of the game is as follows. At the outset there
1s a speculative attack the resolution of which imposes a large political and
financial cost which 1s divided unequally between the governments. The
winner takes on the smaller share while the loser adopts the larger part of the
burden. They know what payoflfs they will receive if they win or lose. At time
0 immediately following the speculative attack, there will be a probability
that the opponent will concede i.e. a probability that the opponent has a
§ = . If it does not concede straight away, the government realises that its
opponent is not of the ‘weakest’ type. As time progresses, if the opponent
still does not concede, the government learns more about 1t. It learns that
the opponent does not have a value of 8§ above a particular level. "T'his process
continues until the conditional probability of the opponent conceding 1s such
that (3.16) holds. This denotes the optimal time for the government to give
in and accept being a loser.

[ argue that the speculative attacks on the Pound in 1992 may have
generated a ‘war of attrition’ set up similar to the one described above.
Each government was reluctant to accept the policy changes required to halt
the crisis. The UK hoped for outside support while Germany had financial

commitments elsewhere. The result was a ‘waiting game’ while each hoped

the other side would concede.
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3.4 The Effect of Different Parameter Values

on the Expected Time of Stabilisation

In this section, I am concerned with the effect of changing certain parameter

values on the solution to the model.

3.4.1 Political Cohesion

In the model, the value of o is not bargained over. It is determined exo-
genously and both players know this value at the beginning of the game.
It follows that if @ = —é—, stabilisation will occur immediately since there is
nothing to be gained from delaying. This is because V¥ = VI and since
there are costs to not conceding, it is optimal to concede straight away. Con-
versely, where « is close to 1, there is an incentive to wait in the hope that
the opponent will concede first. Therefore, the closer is « to 1, the larger is
the delay, other things being equal.

T'his 1s an important result in terms of the ERM since it indicates the
level of political cohesion within the community i.e. the willingness to share
equally (or not) the burden of reserve depletion. Clearly, if there had been a
great degree of political cohesion in 1992, a speculative attack on the Pound
would have resulted in an immediate stabilisation with the UK and German
governments sharing the burden. The fact that there was a delay in which
the UK held out hoping for support indicates a lack of cohesion within the
system. This then raises the issue of how political cohesion may be achieved.
One possibility may be to require member governments to agree to share
equally any burden arising from a currency crisis. Clearly, this introduces
the idea of precommitment and may strengthen the credibility of the ERM.

This has serious implications for a future attempt at monetary union.
It suggests that unless there is a willingness to share the costs incurred, a

speculative attack on a currency will merely lead to a repeat performance of

the 1992 crisis.
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3.4.2 Size of the Political and Financial Cost

Significantly, a change in the size of ¢ has no eftect on the optimal time of
concession. This is the point stressed by Casella and Eichengreen (1996). It
is not an increasing burden which causes stabilisation. Instead it is generated
by groups who do not know the ‘type’ of opponent they are facing. It becomes
individually rational for each to hold out in the hope that the other has a
value of 6 larger than its own. Consequently, the size of the costs to the
government following a speculative attack do not affect the optimal time of
1ts concession. In considering future monetary union, this would suggest that
the size of the total burden is not the issue. What is important is the share

of this cost apportioned to each of the players.

3.5 Extension to the Framework

In the above analysis, I made an assumption that the exchange rate mech-
anism would survive the attack on the currency. The ‘war of attrition’ was
concerned with who bears the larger share of the burden. In this extension
to the framework, I shall consider the effect of country dependent payofis
for the winner and loser. In particular, I shall assume that if the UK wins
the ‘war of attrition’ then the system survives and the result 1s as before.
However, if Germany is the winner, I shall assume that the UK leaves the
system. This generates a lower payoff for both countries than in the previous
scenario.

[ assume that the pre stabilisation utility is (3.1) as before. However,

following the stabilisation, the flow utility for Germany will be:

uL — —(XYC (317)

if 1t loses or:
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u, = —7yC (3.18)

where v > 1 — « if it is the winner. The payoff in being the winner is smaller
than in the previous case since the UK has left the system. Conversely, the
flow utility for the UK will be:

Uy, = —fc (3.19)

1f it loses, where 8 > «. This is also lower than in the initial case since, in
this scenario, the UK will have to leave the exchange rate mechanism. If it

wins the ‘war of attrition’ the flow utility will be:

uy = —(1 - a)e (3.20)

By including the discount rate in the above results one may arrive at
the corresponding discounted lifetime utilities at the point of stabilisation.
The optimal times of concession for each country may now be calculated as
before. The above results are substituted into (3.9). For the UK, this gives:

C

0

dEU

0T hT;)(a+ B — 1)

comanfe(s-1-0)] =0 o

As before, I use (3.12), (3.13) and (3.21) to arrive at the differential equation:

f(@) (a T ﬁ o 1) (3-22)

N TOF; (9+1-5)

Solving (3.22) given the initial boundary condition of (3.15) gives:
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_(a+p-1) [ O+5-8  0-9
T(0) = ; (Q+ % — 5) (ln_g.+ % e ln.é__ Q) (3.23)

Firstly, if it is assumed that 8 > 3 — %, then the government will concede
in finite time. However, the main result here is that the optimal time of
concession has increased. This is apparent when the term outside the brackets
Is examined. The value, 3, exceeds . The significance of this is that the
disparity between the winning and losing payoffs has increased. Therefore,
there is a greater incentive to hold out in the hope that the opponent will
concede.

For Germany, the opposite applies. Substituting into (3.9) gives:

dEU
dT;,

HT) e =S + 1= ) e (a-5-0)[ =0 (329

which, together with (3.12) and (3.13) gives:

fl#)  a-~
11(8) = ——— 3.25
S IO (R 3.20)
Solving for (3.25) with the initial boundary condition, (3.15) gives:
(o — ) 0+ 3 —«a 0— 6
1'(8) = In= - — In= 3.26
(6) 5(@—!—%—-——@) 9—!—%—-05 0 — 0 ( )

As in the initial case, an assumption that 8 > o — % ensures that the

government will concede in finite time. However, the important result here
1s that the optimal time of concession has decreased. The reason behind this
1s that the difference between the winning and losing payoffs has narrowed.
Hence, the incentive to hold out for the opponent’s concession has been

reduced. The greater the utility loss endured by the German government
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as a result of the UK leaving the system, the more likely is the German
government to concede.

The final step in this analysis is to compare (3.23) with (3.26). The
first point to note is that each government assumes that the opponent is
playing the same strategy as itself. Hence it believes that the only way in
which its opponent will differ will be in its value of . However, since each
government receives a different flow utility according to whether it wins or
loses, i1ts optimal time of concession will also be governed by these factors.
Hence, for a given value of 0, the closer is v to 1 — 3, the smaller will be the
difference between the countries’ optimal times of concession.

One may argue that this analysis is a more accurate description of the
events of 1992 since the attack on the pound led to the UK leaving the

exchange rate mechanism.

3.6 Conclusion

In conclusion, I would argue that this basic ‘war of attrition’ framework 1s
extremely versatile. It lends itself, not only to the scenarios of foreign aid
and tax distribution but also to the topical area of currency crises. My
aim was to offer a possible explanation for the duration of a currency crisis
and ultimately the timing of the UK exit from the regime. In the initial
framework, it is assumed that the system remains intact. However, despite
its simplicity, it has produced some interesting points with regard to political
cohesion. Notably, in the case of the UK, there was a considerable delay until
the decision was taken to leave the system. This delay would indicate a lack
of political cohesion between countries in the ERM.

In the extension to this framework, I consider the effect of asymmetric
payoffs for the winner and loser. I find that the larger the difference between
the payoffs of winning and losing, the larger is the optimal time of concession.

I do not claim to have fully accounted for the events of the 1992 crisis.
However, I have demonstrated, using a ‘war of attrition’ model, how the dur-
ation of the crisis may be explained. If each government knew its opponent’s

‘type’, then there would be no delay prior to a stabilisation. It 1s the fact
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that neither government knows the strength of its opponent, that creates a

situation in which each finds it optimal to hold out in the hope that the

opponent will concede first.



Chapter 4

A Model of Informational
FEvents which Triggers a

Currency Crisis

In this chapter 1 show how informational events can trigger currency crises.
In order to put my reseach into context, I outline two of the more influential
papers in this area. Following this brief literature survey, 1 present a model
based on that of Morris and Shin (1995). Firstly, I set up the model and

show how it would work if all information were observed without error. I then
set out the case of symmetric imperfect information an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>