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Morris and Shin (1998)

Morris and Shin (AER, 1998): Unique Equilibrium in a Model of
Self-Fulfilling Currency Attacks

Problems of multiple equilibrium models:

Equilibrium selection (e.g. onset of crises) not pinned down by theory
Policy questions relating to vulnerability to crisis cannot be tackled

Global Games Approach to Resolving Multiplicity:

Carlsson and van Damme (Ecta, 1993) introduces concept of “global
games:” incomplete information games where (small) uncertainty
about payoff structure induces players to select the risk-dominant
equilibrium (similar to Selten’s “trembling hand”equilibria)
Morris and Shin apply this to speculative attacks
to determine the unique equilibrium in such models
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Main Insights

Main insights:

Information structure is crucial to decision to attack (run):

optimal to attack when others also attack
optimal to refrain from attacking when others refrain

→ strategic complementarities in decision making

Assume each investor receives a noisy signal about fundamentals
→ common knowledge no longer holds
→ investors need to form beliefs about signals of others
→ suffi cient to coordinate to a unique equilibrium
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Simple Model of Speculative Attacks

Structure of the economy:
State of fundamentals is captured by θ ∼ U [0, 1]
(higher θ equals stronger fundamentals)
“Shadow”exchange rate f (θ) if there was no intervention satisfies
f ′ (θ) > 0
government has pegged exchange rate to e∗ ≥ f (θ) ∀ θ

Two sets of actors:
Unit mass of speculators in foreign exchange market:
decide whether to attack by selling 1 unit or not

cost of attacking is t
payoff if successful is e∗ − f (θ)− t

denote total mass of speculators who attack α
Government: chooses whether to defend peg

benefit of defending is v
cost of defending is c (α, θ) where cα > 0 > cθ
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Simple Model of Speculative Attacks

Assumptions about functional forms:

c (0, 0) > v : in worst state, it’s not worth defending the peg even if
noone attacks

c (1, 1) > v : in best state, it’s not worth defending the peg if
everyone attacks

e∗ − f (1) < t: in best state, speculators cannot recoup transaction
costs

Threshold values:

define θ such that c (0, θ) = v : lower bound of states in which
government defends peg

define θ̄ such that f
(
θ̄
)
= e∗ − t: upper bound of states in which

investors attack
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Simple Model of Speculative Attacks

Thresholds values
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FIGURE 1. COST AND BENEFIT TO THE GOVERNMENT IN 

MAINTAINING THE CURRENCY PEG 

off to abandoning the exchange rate is thus 
zero while the payoff to defending the 
exchange rate is 

v - c(a, 0). 

We assume that c is continuous and is in- 
creasing in a while decreasing in 0. In partic- 
ular, to make the problem economically 
interesting we will impose the following as- 
sumptions on the cost function and the floating 
exchange rate f(0). 

* c(O, 0) > v. In the worst state of funda- 
mentals, the cost of defending the currency 
is so high that it exceeds the value v even if 
no speculators attack. 

* c ( 1, 1 ) > v. If all the speculators attack the 
currency, then even in the best state of the 
fundamentals, the cost of defending the cur- 
rency exceeds the value. 
e * - f ( 1 ) < t. In the best state of the fun- 
damentals, the floating exchange rate f(I) 
is sufficiently close to the pegged level e * 

such that any profit from the depreciation of 
the currency is outweighed by the transac- 
tions cost t. 

Let us denote by 0 the value of 0 which solves 
c(0, 0) = v. In other words, 0 is the value of 
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FIGURE 2. THE MANAGED EXCHANGE RATE AND THE 

EXCHANGE RATE IN THE ABSENCE OF INTERVENTION AS A 

FUNCTION OF THE STATE OiF FUNDAMENTALS 

0 at which the government is indifferent be- 
tween defending the peg and abandoning it in 
the absence of any speculative selling. When 
0 < 0, the cost of defending the cunrency ex- 
ceeds the value, even if no speculators attack 
the currency (see Figure 1 ). At the other 
end, denote by 0 the value of 0 at whichf(0) = 
e * - t, so that the floating exchange rate is 
below the peg by the amount of the cost of 
attack. When 0 > 0, then the floating exchange 
rate is sufficiently close to the peg that a spec- 
ulator cannot obtain a positive payoff by at- 
tacking the currency (see Figure 2). Using the 
two benchmark levels of the state of funda- 
mentals 0 and 6, we can classify the state of 
fundamentals under three headings, according 
to the underlying strategic situation. 

A. Tripartite Classification of Fundamentals 

Assuming that 0 < , we can partition the 
space of fundamentals into three intervals,3 
emphasized by Maurice Obstfeld ( 1996). 

* In the interval [0, 0], the value of defending 
the peg is outweighed by its cost irrespective 

3 This assumption will hold if v is large and t is small. 
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Possible Equilibria

Tripartite classification of fundamentals:

for θ ∈ [0, θ]: currency unstable
→ attack always occurs

for θ ∈
(
θ, θ̄
)
: currency ripe for attack

→ multiple equilibria
→ interesting region

for θ ∈
[
θ̄, 1
]
: currency stable → no speculative attacks
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Game with Imperfect Information

Setup of Imperfect Information:

nature chooses θ

speculators observe i.i.d. signals x ∼ U [θ − ε, θ + ε] for small ε and
decide whether to attack

government observes θ and fraction α of attackers and decides
whether to defend the peg

Equilibrium:

strategies for speculators and government such that no agent has an
incentive to deviate

define a (θ) as the mass of attackers such that the government is
indifferent between defending or not, i.e. c (a (θ) , θ) = v
→ defend iff α ≤ a (θ)
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Simple Model of Speculative Attacks

Thresholds value for governmentVOL. 88 NO. 3 MORRIS AND SHIN: UNIQUE EQUILIBRIUM AND CURRENCY A7TACKS 591 

uum of speculators such that no player has an 
incentive to deviate. We can solve out the gov- 
ernment's strategy at the final stage of the 
game, to define a reduced-form game between 
the speculators only. To do this, consider the 
critical proportion of speculators needed to 
trigger the government to abandon the peg at 
state 0. Let a(0) denote this critical mass. In 
the "unstable" region a(6) = 0, while else- 
where a(0) is the value of a which solves c(a, 
0) = v. Figure 3 depicts this function, which 
is continuous and strictly increasing in 0 where 
it takes a positive value, and is bounded above 
by 1. 

The unique optimal strategy for the govern- 
ment is then to abandon the exchange rate only 
if the observed fraction of deviators, a, is 
greater than or equal to the critical mass a (0) 
in the prevailing state 0. 

Taking as given this optimal strategy for the 
government, we can characterize the payoffs 
in the reduced-form game between the spec- 
ulators. For a given profile of strategies of the 
speculators, we denote by 

7r(x) 

the proportion of speculators who attack the 
currency when the value of the signal is x. We 
denote by s (0, 7r) the proportion of speculators 
who end up attacking the currency when the 
state of fundamentals is 0, given aggregate 
selling strategy r. Since signals are uniformly 
distributed over [0 - E, 0 + E] at 0, we have6 

1 j0+6 

(1) s(0, ) = - I r(x) dx. 

Denote by A ( r) the event where the govern- 
ment abandons the currency peg if the specu- 
lators follow strategy r: 

(2) A(7r) = {IIs(, 7r) 2 a(6) }. 

We can then define the payoffs of a reduced- 
form game between the speculators. The pay- 
off to a speculator of attacking the currency at 

a(o) 

1 

a(o) 

0 
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FIGURE 3. THE PROPORTION OF SPECULATORS WHOSE 

SHORT SALES ARE SUFFICIENT TO INDUCE DEPRECIATION, 

EXPIRESSED AS A FUNCTION OF THE FUNDAMENTALS 

state 0 when aggregate short sales are given by 
ir iS 

(3) h(, 7r) 

[e* - f ( -t if 0 E A(r) 

{t if H A(7r). 

However, a speculator does not observe 0 di- 
rectly. The payoff to attacking the currency 
must be calculated from the posterior distri- 
bution over the states conditional on the signal 
x. The expected payoff to attacking the cur- 
rency conditional on the signal x is given by 
the expectation of (3) conditional on x. De- 
noting this by u(x, 7r), we have 

(4) u(x, 7r) 

1 dix+6 = _ J h(0, r) dO 2s: x- 

1 (e*-f(9))dOl-t. 
2? +(7r)n [r -,xJ+e 

6 The following formula is for 0 E [s, 1 - e]; for 0 
close to 0 or 1, the limits of the integration must be ad- 
justed accordingly. 
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Stratgies of Speculators

For a given strategy π of speculators:
denote selling decision for a signal x as π (x) ∈ {0, 1}
denote mass of speculators selling, given fundamental θ as

s (θ;π) =
1
2ε

∫ θ+ε

θ−ε
π (x) dx

denote the set of θ’s where government abandons peg as

A (π) = {θ : s (θ;π) ≥ a (θ)}
reduced-form payoff of speculators (given θ)

h (θ;π) =
{
e∗ − f (θ)− t if θ ∈ A (π)
−t if θ /∈ A (π)

reduced-form payoff of attacking (given signal x)

u (x ;π) =
1
2ε

∫ x+ε

x−ε
h (θ;π) dθ =

1
2ε

∫
A(π)∩[x−ε,x+ε]

[e∗ − f (θ)] dθ− t
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Equilibrium Determination

Lemma (Strategic Complementarities)

If π (x) ≥ π′ (x) ∀x then u (x ;π) ≥ u (x ;π′)

Define threshold strategy Ik = 1{x<k} of attacking when signal x < k
u (k, Ik ) is payoff of marginal investor under strategy Ik if signal is k

Lemma (Threshold strategy)

The function u (k , Ik ) is continuous and strictly decreasing in k

Lemma (Uniqueness)

There is a unique x∗ such that speculators attack iff x < x∗, which is
obtained by solving for u (k, Ik ) = 0
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Equilibrium Determination

Aggregate mass of short-sales:

s (θ; Ix ∗) =


1 if θ < x∗ − ε
1
2 −

1
2ε (θ − x∗) if θ ∈ [x∗ − ε, x∗ + ε]

0 if θ > x∗ + ε

s (θ; Ix ∗) is decreasing in θ
a (θ) is increasing in θ

Theorem (Uniqueness of Equilibrium)

There is a unique θ∗ such that the peg is abandoned iff θ ≤ θ∗

Theorem (Limiting Case)

In the limit as ε→ 0, the threshold θ∗ is given by f (θ∗) = e∗ − 2t

(Note: expected payoff for marginal investor 12 [e
∗ − f (θ∗)], expected cost

t)
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Simple Model of Speculative Attacks

Derivation of Optimal Strategy θ∗594 THE AMERICAN ECONOMIC REVIEW JUNE 1998 
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III. Comparative Statics and Policy Implications 

A. Changes in the Information Structure 

When there is no noise, there are multiple 
equilibria throughout the "ripe for attack" re- 
gion of fundamentals. But when there is pos- 
itive noise, there is a unique equilibrium with 
critical value 0*. The value of 0* in the limit 
as ? tends to zero has a particularly simple 
characterization. 

THEOREM 2: In the limit as ? tends to zero, 
0* is given by the unique solution to the equa- 
tionf(0*) = e* - 2t. 

The proof is in the Appendix. Intuition is 
gained by considering the marginal speculator 
who observes message x = 0*. With s small, 
this tells the speculator that the true 0 is close 
to 0*. Since the government abandons the peg 
if and only if 0 is less than 0*, he attaches equal 
probability to the currency being abandoned 
and defended. So, the expected payoff to at- 
tacking is '12(e * - f(0* )), while the cost is t. 
For the marginal speculator, these are equal, 
leading to the equation in Theorem 2. 

Information plays a subtle role in the model. 
What matters is not the amount of information, 
per se, but whether there is common knowl- 
edge. With noise, it is never common knowl- 
edge that the fundamentals are consistent with 
the government maintaining the currency peg, 
i.e., that 0 2 0. If you observe a signal greater 
than 0 + s, then you can claim to know that 
0 2 9, since your message has the margin of 
error of s. When do you know that everyone 
knows that 0 2 9? In other words, when do 
you know that everyone has observed a signal 
greater than 0 + s? Since others' signals can 
differ from yours by at most 2s, this will be 
true if you observe a signal greater than 0 + 
3s. Proceeding in this way, there is "nth order 
knowledge" that 0 2 0 (i.e., everyone knows 
that everyone knows ... (n times) that every- 
one knows it) exactly if everyone has ob- 
served a signal greater than or equal to 0 + 
(2n -1 ) s. But, by definition, there is common 
knowledge that 09 0 if and only if there is 
nth order knowledge for every n. But for any 
fixed s and signal x, there will be some level 
n at which nth order iterated knowledge fails. 
Thus it is never common knowledge that 0 is 
not in the unstable region. 

One interpretation we may put on noisy in- 
formation is that the recipients of the differ- 
ential information learn of the true underlying 
fundamentals of the economy with little error, 
but that there are small discrepancies in how 
these messages are interpreted by the recipi- 
ents. When looking for a cause or a trigger for 
a currency attack, we should look for the ar- 
rival of noisy information, i.e., news events 
that are not interpreted in exactly the same way 
by different speculators. The informational 
events that matter may be quite subtle. A 
"6grain of doubt," allowing that others may 
believe that the economy is, in fact, unstable, 
will lead to a currency crises even if everyone 
knows that the economy is not unstable. In 
predicting when crises will occur, average 
opinion or even extreme opinion need not pre- 
cipitate a crisis. Rather, what matters is the 
higher order beliefs of some participants who 
are apprehensive about the beliefs of others, 
concerning the beliefs of yet further individ- 
uals, on these extreme opinions. This interpre- 
tation may shed light on some accounts of 
recent currency crises. Rumors of political 
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Comparative Statics

Changes in transaction costs:
higher transaction costs reduce incidence of crises

Changes in aggregate wealth of speculators (hot money):
higher wealth per investor reduces a (θ) and raises incidence of crises
(with the magnitude of the effect depending on ε)
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