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“It is not speed that kills, it is the sudden stop.”

– Rudiger Dornbusch et al., (1995), ”Currency Crises and Collapses”, quoting a
bankers’ adage.

1Rudiger Dornbusch was a highly distinguished economist who played a critical role in defining
the modern field of international economics. He also worked for the IMF on the development
of stabilisation policies, especially for Latin American countries. Dornbusch’s students include:
Paul Krugman, Jeffrey Sachs, Larry Summers and Kenneth Rogoff among others.

“Global capital markets pose the same kinds of problems that jet planes do.
They are faster, more comfortable, and they get you where you are going better.
But the crashes are much more spectacular.”

– Larry Summers, (1999), ”Committee to Save the World”, Time magazine, Febru-
ary 15, 1999.

1Former Director of the United States National Economic Council (2009-2010), former
President of Harvard University (2001-2006), former Secretary of the Treasury of the United
States (1999-2001), former Deputy Secretary of the Treasury of the United States
(1995–1999), former Chief Economist of the World Bank (1991-1993).

ISE – KBTU A.D. Ushbayev (2016)



EC3115 :: L.17 : Currency crises - 6 / 103 - The monetary approach to the exchange rate (recap)

Section 1

The monetary approach to the exchange rate (recap)
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Objectives:
Short run determination of nominal exchange rates.

Relationship between exchange rates and monetary policy.

Assumptions:
Full employment.

Flexible prices.

Small open economy.
Free movement of traded goods (no transaction costs).

Perfect capital mobility.

No uncertainty.

Rational expectations.
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Setup of the model

Money market equilibrium:

Mt

Pt
= Yφt i−ηt+1

log-linearized:

mt − pt = φ yt −ηit+1

Purchasing power parity (PPP):

Pt = X t P
∗
t

log-linearized:

pt = et + p∗t

X t , et defined as domestic currency per foreign (£/$).
X t , et ↑: devaluation.

X t , et ↓: revaluation.
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Uncovered interest parity (UIP):

it+1 = i∗t+1 +









Et

�

et+1

�

︸ ︷︷ ︸

ee
t+1

− et









(perfect capital mobility⇒ returns on domestic and foreign bonds must be the same)

return on domestic bond:
£1 ·

�

1+ it+1

�

return on foreign bond:
�

£1/X t

�

·
�

1+ i∗t+1

�

·Et

�

X t+1

�

parity:
�

1+ it+1

�

=

�

Et

�

X t+1

�

X t

�

�

1+ i∗t+1

�

and taking logs produces the above UIP formualtion (noting that
ln (1+ x)t x for small x ).
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The model

Reduced-form equation for exchange rate:






mt − pt = φ yt −ηit+1 (LM)
pt = et + p∗t (PPP)
it+1 = i∗t+1 + ee

t+1 − et (UIP)

putting PPP and UIP into LM:

mt − et − p∗t = φ yt −η
�

i∗t+1 + ee
t+1 − et

�

normalizing exogenous variables (yt = ȳ , i∗t+1, p∗t ) to zero:

et =
1

1+η
mt +

η

1+η
ee

t+1

adding rational expectations (ee
t+1 = et+1) gives:

et =
1

1+η
mt +

η

1+η
et+1
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Steady-state equilibrium with constant money supply

Constant money supply:

mt = mt+1 = · · ·= m̄

Steady-state equilibrium:

et+1 = et for all t

Implies:

et =
1

1+η
m̄+

η

1+η
et

et

�

1−
η

1+η

�

=
1

1+η
m̄

et = m̄
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Steady-state equilibrium with constant money supply (illustrated)

Steady-state equilibrium with constant money supply:

et+1 = et = m̄
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Effect of an anticipated change in money supply on the exchange rate

Constant money supply:
mt = m̄< mt+1 = m̄′

No jump of exchange rate when new policy is implemented, but a jump when it is
anticipated.
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Why anticipated changes in monetary policy affect current ex∆rate

At t
mt = m̄′ > m̄= mt−1

suppose
et−1 = m̄

From UIP:
it ↑= i∗t + ee

t − et−1
︸ ︷︷ ︸

>0

From LM:
mt−1
︸︷︷︸

=m̄

−pt−1 ↑= φ yt−1
︸︷︷︸

≡0

−ηit ↑

From PPP:
pt−1 ↑= et−1

︸︷︷︸

>m̄

↑ +p∗t−1
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Exchange rates and changing monetary policy

Reduced form:

et =
1

1+η
mt +

η

1+η
et+1

et+1 =
1

1+η
mt+1 +

η

1+η
et+2

...

et =
1

1+η

T
∑

s=0

�

η

1+η

�s

mt+s +

�

η

1+η

�T+1

et+T+1

No bubble condition:

lim
T→∞

�

η

1+η

�T+1

et+T+1 = 0
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Thus we get:

et =
1

1+η

∞
∑

s=0

�

η

1+η

�s

mt+s

Hence the exchange rate is the “present discounted value” of current
and future money supplies.
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Continuous time version of the model

Rational expectations (RE):

Et

�

et+∆t

�

= et+∆t , ∆t > 0

Et

�

ėt

�

≡ Et

�

det

dt

�

¬ lim
∆t→0

Et

�

et+∆t

�

− et

∆t
RE
= lim

∆t→0

et+∆t − et

∆t

=
det

dt
= ėt

Structural equations:






mt − pt = φ yt −ηit (LM)
pt = et + p∗t (PPP)
it = i∗t +Et

�

ėt

�

= i∗t + ėt (UIP)
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Exchange rate determination

Reduced form – putting PPP and UIP into LM:

mt − et − p∗t = φ yt −η
�

i∗t + ėt

�

et = mt − p∗t −φ yt +ηi∗t +ηėt

and normalising exogenous variables (p∗t = i∗t = yt = 0) to zero gives:

et = mt +ηėt

ėt =
1

η

�

mt + et

�

equivalently:

ėt

et
︸︷︷︸

"capital gain"

+
mt/η

et
︸ ︷︷ ︸

"dividend-price ratio"

=
1

η
︸︷︷︸

"interest rate"
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ėt =
1

η

�

mt + et

�

1

η
et − ėt =

1

η
mt

−e
1
η

t ·
d

dt

�

e−
1
η

t · et

�

︸ ︷︷ ︸

=− 1
η

e
− 1
η t et +e

− 1
η t ėt

=
1

η
mt

−
ˆ T

t

d

dt

�

e−
1
η

t · et

�

=
ˆ T

t

�

1

e
1
η

s
·

ms

η

�

ds

−
�

e−
1
η

T · eT − e−
1
η

t · et

�

=
ˆ T

t

�

e−
1
η

s ms

η

�

ds

et = e
1
η

t
ˆ T

t

�

e−
1
η

s ms

η

�

ds+ e−
1
η
(T−t) · eT

(Note: the roman e· above stands for the exponent function ex = exp {x}, not to be confused with the
exchange rate, et , written in italic.)
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Which, rearranged, gives:

et =
ˆ T

t

�

e−
1
η
(s−t)ms

η

�

ds+ e−
1
η
(T−t) · eT

No bubble condition:

lim
T→∞

e−
1
η
(T−t) · eT = 0

Thus we get:

et =
ˆ ∞

t

�

e−
1
η
(s−t)ms

η

�

ds
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Exchange rate under constant money supply

mt = m̄

ėt =
1

η

�

et − m̄
�

Let et = Am̄+ B

LHS= ėt = 0

RHS= 1
η
(Am̄+ B − m̄) =

1
η
((A− 1) m̄+ B)

m̄ is arbitrary⇒

¨

A− 1= 0
B = 0

⇒ et = m̄
�

ėt = ṗt = 0, it = i∗t
�
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Exchange rate under constant money supply growth rate

ṁt =

�

Ṁt

Mt

�

= µ

ėt =
1

η

�

et −mt

�

Let et = Amt + B

LHS= ėt = Aṁt = µA

RHS= 1
η

�

Amt + B −mt

�

=
1
η

�

(A− 1)mt + B
�

m̄= µ⇒

¨

A− 1= 0 ⇒ A= 1
µA= B

η
⇒ B = µη

⇒ et = mt +µη
�

ėt = ṁt = µ, ṗt = µ, it = i∗t +µ
�
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Section 2

“First generation” currency crisis models
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Introduction

The “first generation” speculative attack model assumes that the
government is running excessive fiscal deficits over time and these
deficits are monetized through domestic credit expansion.

Under fixed exchange rate regime this credit expansion necessarily
means a steady erosion of foreign exchange reserves.

When the reserves hit certain lower threshold, speculative attacks will
wipe out all remaining reserves forcing exchange rate to float.

So to this extent, the first generation model does not intend to
explain why fixed exchange rate regime may collapse, instead it gives
a description of the timing of the collapse and argues convincingly
that the associated speculative attack is indeed a rational behaviour.

The important link between the collapse of the fixed exchange rate
and the speculative attack was first pointed out by Krugman (1979).

For the simplicity of exposition, we use Flood and Garber’s model (1984)
instead.
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Setup of the model (Flood and Garber, 1984)

We look at how reserve level is linked to the fiscal deficits in a fixed
exchange rate regime.

To simplify the exposition, we use the continuous time model.

The first three equations are based on the monetary model of
exchange rates:







mt − pt = φ yt −ηit (LM)
pt = et + p∗t (PPP)
it = i∗t +Et

�

ėt

�

= i∗t + ėt (UIP)

Fixed exchange rate implies:

et = ē

and
ėt = 0

as long as the peg is sustainable.
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To look at the relationship between fiscal deficits and the reserves, we
first decompose money supply in the standard way:

M = D+ R

where all the variables are in levels, D denotes domestic credit and R the foreign
currency reserves.

This relationship is simply the accounting identity of the central bank
where M is the total liability of the central bank, and the total assets
include D (can be interpreted as the government’s bonds held by the
central bank) and R (total foreign currencies).

Assuming that the government budget deficits are financed through
issuing bonds, then the budget constraint for the government at any
given time is:

G − T =
Ḋ+ Ḃ

P
where G is government spending and T is tax revenue, all in real terms. So the
government’s budget deficits are financed by the additional bonds held by the central
bank (Ḋ, or so-called domestic credit expansion) and by the additional bonds held by
the public (Ḃ).
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Assume that B has already attained its maximum level, then the only
way to finance the government budget deficits is through domestic
credit expansion.

Ḃ = 0

For simplicity, let’s suppose the domestic credit grows at a constant
rate of µ, then:

Ḋ

D
= µ
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Behaviour of M and R under fixed exchange rates

Bearing in mind that:

mt = m̄
ėt = 0

and using UIP and PPP in the LM equation using the above conditions:

ē = m̄− p∗t −φ yt +ηi∗t
Normalising the exogenous variables to zero gives:

ē = m̄

So the monetary policy in the fixed exchange rate regime is
endogenous, it has to be consistent with the level of exchange rate
chosen by the government.

Using the money supply decomposition and the steady state
exchange rate:

D+ R= M̄
ISE – KBTU A.D. Ushbayev (2016)
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Using the constant growth rate of domestic credit and the last relation
we get:

Ṙ= −Ḋ = −µD

As the domestic credit is expanding at a constant rate, to keep total
money supply constant, the reserves will steadily decrease over time.

The intuition for this is as follows:
The persistent government budget deficits force the central bank to buy
more government’s bonds to finance the deficits.

In order to keep the exchange rate fixed, M has to be fixed, so increasing
D reduces R.

Alternatively, suppose the central bank did issue more money, this
would depreciate domestic currency.

To keep exchange rate fixed, the central bank has to use its foreign
reserves to buy back that additional domestic money, so M falls to the
previous level but R has decreased.
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Behaviour of M and R under floating exchange rates

Under endogenous money supply:

ms = mt +µ (s− t) , s ≥ t

Which implies:
et = mt +µη
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Speculative attack and the collapse of the fixed exchange rate regime

Since the central bank has only finite reserves, it may want to stop
intervening when its reserve level substantially depleted.

At that level the fixed exchange rate will be forced to float.

Assuming the central bank will stop interventions in the foreign
exchange markets when reserves reach zero, it is natural to guess that
the fixed exchange rate regime will collapse only when reserves are
exhausted.

But is this a reasonable prediction?
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Mechanics of the collapse

Once again,
The central bank balance sheet is:

M = D+ R , R<∞

Finance of fiscal deficits:

G − T =

dD

dt
+

dB

dt
P

=
Ḋ+ Ḃ

P

Saturation of private desire for holding government debt:

Ḃ = 0

Persistent deficits:
Ḋ

D
= µ
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Let’s assume that collapse occur at time T .

Fixed exchange rates before the collapse:

et = ē = m̄, for t < T

Erosion of reserves:
M̄ = D ↑ +R ↓

so that at T we have R= 0 and M = D.

After the collapse (t ≥ T ):
money supply will grow at a constant rate of µ, i.e.

ṁt =
Ḋt

Dt
= µ

the exchange rate will float:

et = mt +µη, for t ≥ T
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It is clear that:
if reserves are depleted along a continuous path,

then there will be a jump in the exchange rate at time T and

this jump is fully anticipated.

This can be illustrated by the following graph:
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Why is the naive view (fully anticipated jump at T ) wrong?

A simple no-arbitrage argument can rule out this scenario.
Let a speculator borrow some amount of money in the market. He/she
buys foreign currency just before exchange rate has collapsed and sells it
after the collapse.
After he/she repays the borrowing, the net payoff to him/her is positive.
This is essentially an arbitrage opportunity.
If the foreign exchange market is efficient, this opportunity shouldn’t
exist in the first place. Indeed, as everyone realizes this opportunity of
making an infinite capital gain, they will all attack the currency long
before reserves gradually falls to zero.
This collective action leads to a sudden discrete fall in reserves and
forces the exchange rate to float.
This argument simply shows that if there is any anticipated jump in the
exchange rate, arbitrage opportunity exists.
So the no-arbitrage condition in this particular case becomes that the
exchange rates before and after the collapse have to be continuous. Put
it differently, the UIP condition has to hold.
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“When I have six months of reserves, I will have no reserves.”

– Jose da Silva Lopes, (1976), a remark made in conversation with Paul Krugman.

What the governor meant of course was that once reserves dropped below
some critical level, there would be a run on the currency that would quickly
exhaust whatever was left.

1Governor of the Bank of Portugal (1975-1980)
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Key insight of Krugman’s 1979 seminal work was to realize that the
speculators will not wait until the central bank reserves are depleted.
If speculators waited until R ran down to 0, disequilibrium between
demand and supply of domestic currency would require a
discontinuous jump in the exchange rate – predictable ahead of time,
and thus a violation of rational expectations.

The attack and the crisis thus must rationally occur before T .

Does the attack come as soon as the trend of expansion in domestic
credit is set?

No: before T arrives, there is no reason for money demand to fall,
because inflation and depreciation have not yet risen, and so M demand
does not change during initial period.
When T arrives, people switch discretely out of domestic money into
foreign.
The attack occurs when the Flood-Garber “shadow floating rate” – the
rate that would occur at any time t if the currency were to float
immediately, determined by the level of domestic credit at t – crosses
the fixed peg level.
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Size of the attack

How to determine the amount of reserves that will be wiped out by
speculative attack?
The technique developed by Flood and Garber (1984) is to use a
“shadow exchange rate”.

The shadow exchange rate is the flexible rate that would prevail if fixed
rate were to collapse immediately.

As the fixed rate would collapse if R= 0, so the shadow rate in a fixed
regime is simply:

ẽs = ms +µη= ln Ms +µη (for s < T )

= ln



Ds + Rs
︸︷︷︸

=0



+µη

= ln Ds +µη

where the first term on the right hand side of the above equation is just the
(log of) domestic credit component of the money supply.
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At the time of collapse (T ), there must be no jump in the exchange
rate so the shadow rate has to match the fixed rate:

ẽT = ln DT +µη= ē

or DT = exp
�

ē−µη
	

Just before the collapse, ē = m̄ has to be satisfied.
Putting D+R = M̄ into ē = m̄ and using the above we derive the level
of reserves prior to the collapse:

DT = exp
�

ē−µη
	

MT − RT = exp
�

ē−µη
	

exp {m̄} − RT = exp
�

ē−µη
	

exp {ē} − RT = exp
�

ē−µη
	

RT− = exp {ē}
�

1− exp
�

−µη
	� �

= MT − DT

�

This is the amount of reserves that will be wiped out by the
speculative attack.
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The figure below draws the dynamics of the reserves:
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Timing of the attack

Note that before the collapse the money supply is constant:

m̄= ln Mt = ln M0 = ln
�

D0 + R0

�

for t < T

hence

ln D0 =
ln M0

ln R0
= m̄/ ln R0 = ln

�

exp {m̄}
�

/ ln R0

= ln
�

exp {m̄} − R0

�

Remember that constant money supply growth after the collapse
implies:

ṁt =
Ḋt

Dt
= µ

⇒ Ḋt = Dtµ

Which is a simple first-order differential equation with constant
coefficients, and hence at time T we have:

DT = D0eµT
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Putting the above into ẽT = ln DT +µη= ē to solve for T we obtain:

ē = ln DT +µη
ē = ln

�

D0 exp
�

µT
	�

+µη

ln
�

D0 exp
�

µT
	�

= ē−µη

exp
�

µT
	

= exp
�

ē−µη
�

/D0

µT =
�

ē−µη
�

− ln D0

T =
1

µ

�

ē− ln D0 −µη
�

T =
1

µ

�

ē− ln
�

exp {ē} − R0

��

−η
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The above figure shows the currency crisis and the speculative attack.

At point T , to keep exchange rate continuous, m has to jump from the
solid horizontal line to the solid upward sloping line.

Since the domestic credit can’t jump, reserves have to jump from a
positive level to zero.

The size of this jump indicates the size of the speculative attack.
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Empirical evidence

Testable financial market implications of the “first generation” model:

Exchange rate should be continuous before and after the crises.

Foreign exchange reserves (or monetary base) should have a steady
decline before the crises and sudden jump during the crisis.

There should a persistent government budget deficit in precipitation
to the crisis.

Nominal interest rate (or interest differential) should be continuous
before the crises, but should rise after the crisis.
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ERM Crisis: 1992-1993

Exchange rates, UK and Italy:

The average depreciations over the two weeks from 12 Sept. 1992 to
26 Sept. 1992 were of the order of 10%.

There were no apparent steady depreciations afterwards.

So the crisis was just accompanied by a sudden jump.
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Foreign exchange reserves, Italy (left) and Spain (right):

Neither picture corresponds closely to the model prediction of steady
decline followed by a sudden jump.
Italy had a steady decline prior to the crisis, but no sudden drop during
the crisis.
Spain had a sudden drop during the crisis, but a steady increase
before the crisis.
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The government budget deficits (% of GDP) for various EU countries
from 1991-1993 are given by the table below:

Crisis countries did have high and persistent government’s budget
deficits.

Belgium also had higher than average budget deficits but was not
attacked.
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Interest differential, UK-Germany (left) and Italy-Germany (right):

UK went completely a wrong way – positive differential with the
German interest rates before the crisis and negative after.

Italy’s interest differential with Germany didn’t appear to be higher
after the crisis, but the hike of the differential occurred in the run-up
to the crisis.

(The most spectacular example was Sweden: its interest differential
went up to 500% for several days during the Black Wednesday crisis.)
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Other crises

Mexican Peso crisis: 1994-1995.
Some of the features observed in the ERM crisis were also repeated:

There was a sudden jump in the exchange rate during the crisis.

The interest differential (with US) did seem to “anticipate” the crisis.

Neither of these is consistent with the predictions of the first generation
model.

Other features:
Moderate government budget deficits but not very dramatic.

Foreign reserves did have a sudden jump during the crisis, but no steady
decline prior to the crisis.

East Asian Crisis: 1997-1998.
Sudden depreciation of currency.

No apparent problem in government budget deficits.
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Extension to the "first generation" model

There are two recurrent findings which are at odds with the basic first
generation model introduced:

sudden depreciations during the crises, and

higher interest differential before the crises.

A natural way to make the basic first generation model consistent with
these two facts is to incorporate uncertainty.

The research along this line includes either the uncertainty in reserves
or in government budget deficits.

However, the former does not produce the desired results.

In what follows, we look at the latter case.
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Uncertainty in domestic credit expansion

For simplicity of the exposition we use the discrete setup.

The new assumptions include the following dynamics for the
domestic credit growth:

dt = dt−1 +µ+ εt

where εt indicates a random shock to the government budget deficits,
with mean zero.

With uncertainty the UIP condition is modified to the following:

it+1 = i∗t+1 +Et

�

et+1

�

− et

where the last two terms indicate expected currency depreciation
(appreciation).

Under a fixed regime this would be:

it+1 = i∗t+1 +Et

�

et+1

�

− ē
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Using the continuous-time analogy, the shadow exchange rate is
simply:

ẽt = dt +µη
Note that this is the shadow exchange rate conditional on the current
observation of the domestic credit.
So at period t − 1, since dt is uncertain, then ẽt , too, is uncertain.

The speculative attack (and the collapse) occurs when the condition
below is satisfied:

ẽt ≥ ē

The intuition for this is clear: if the shadow exchange rate is less than
the fixed one, no attack occurs in that period. (After the collapse
et = ẽt .)
If the shadow exchange rate turns out to be larger because of the
sudden increase in the domestic credit expansion, the fixed rate
regime will collapse and the actual rate will be the same as the
shadow rate to avoid an arbitrage opportunity.

Even if ẽt−1 < ē, if the shock to domestic credit, εt , is sufficiently large,
we can have ẽt > ē, and hence ρt = P

�

ẽt > ē
�

> 0.
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As in this case the shadow rate depends on the current domestic
credit expansion, a large enough shock can result in a large
depreciation such that the shadow rate is well above the fixed rate
and so causing a sudden large depreciation.

This seems to be able to capture the sudden jump in the exchange
rate during these crises occurred in the 1990s.

To explain the high interest differential, we use the UIP condition. In
the certainty case, the expected exchange rate must be equal to the
fixed rate when no speculative attack happens.

This is simply the consequence of perfect foresight. This is not true for
the uncertainty case since the next period domestic credit could well
be very large resulting in a collapse.
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Why do interest rate differentials increase prior to the collapse?

As long as the probability of collapse, ρt = P
�

ẽt > ē
�

> 0, is greater
than zero, from the UIP condition, the domestic interest rate will be
higher than the foreign interest rate:

it+1 = i∗t+1 +Et

�

et+1

�

− ē

So the rational expectations for the uncertainty case imply:

Et

�

et+1

�

=
�

1−ρt

�

ē+ρtEt

�

ẽt+1

�

� ẽt+1 > ē
�

Since, on average, the domestic credit, dt , will expand over time, ρt
will also increase, pushing up the expectation of the change in the
exchange rate.

This implies that the interest rate differential will rise over time prior to
the collapse:

dt ↑ ⇒ ρt ↑ ⇒ Et

�

et+1

�

↑ ⇒
�

it+1 − i∗t+1

�

↑
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With this modification to the basic first generation model, we can
explain the behaviour of the exchange rates and the interest rate
differentials observed from empirical data on currency crises.

However, this still leaves unresolved the question of why some
countries can have currency crisis even without apparent problems in
FX reserved depletion (like the UK in 1992) or in budget deficits (like
East Asian countries in 1997-1998).

This is the issue to be discussed in the “second generation” models of
currency crises.
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Other issues concerning the assumptions in the “first generation” model

The assumptions adopted in the “first generation” model involve:
PPP condition, so the real exchange rate is unity (or at least stable).

Real output should be at its “full employment” level.

Exchange rates have no effect on real variables.

These are to some extent all related to the assumption that domestic
prices are flexible to clear the markets.

Are these conditions satisfied for the countries who were part of the
ERM crisis?

We look at the cases for the UK and Italy.
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Both UK and Italy had moderate real exchange rate appreciation of about 10%.
This may be partly explained by their positive inflation differentials with Germany
during the ERM.
The real appreciation eroded their competitiveness and caused sizeable trade deficits in
both countries.
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This is related to price stickiness, that is inflation can’t be brought
down immediately after countries joining the ERM (without incurring
any real economic costs). In this case, the government may have
some incentive to devalue in order to correct the erosion in the
competitiveness.
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Recession occurred in both countries during 91/92, and this may be
partly caused by overvaluation of their currencies:

This suggests that maintaining the fixed exchange rate does
sometimes incur welfare losses (apart from the loss of reserves).
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So the government is facing a genuine trade-off between maintaining
the fixed regime (and so to tolerate a deep recession to allow deflation
to correct overvaluation) or allowing it to float (and so to avoid
recession but accept more inflation).

Both these two things indicate that a more satisfactory model should
allow recession to occur (price stickiness) and should allow the
government to choose whether to devalue endogenously.
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Section 3

“Second generation” currency crisis models
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Introduction

The second generation model of speculative attack addresses the
weaknesses of the first generation model by incorporating:

price stickiness and

endogenous policy decisions for the government.

In addition, the second generation model suggests that crisis may be a
result of “self-fulfilling” expectations.

Commentators on the ERM crisis pointed out two contexts in which
the mere act of expecting a devaluation itself could indeed trigger the
actual devaluation:

1. Nominal wage bargaining (sticky wages), and

2. Expected devaluation and the debt service burden.
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In the first case, if workers expect a devaluation (or floating), they will
demand higher nominal wage settlements in expectation of higher
inflation.

This attributes to higher costs to firms, leading to loss of
competitiveness and exacerbating recession.
So the government has more incentive to devalue in order to avoid
deeper recession.
(This may apply to the UK.)

In the second case, if investors expect devaluation, they demand
higher current nominal interest rate in compensation.

This will increase the burden for the government to service the national
debt and worsen its deficits.
For a government whose finance is under strain, one way of relieving the
pressure is to print money, thereby creating inflation and reducing in real
terms the outstanding government debt. This gives second kind of
incentive for the government to devalue the currency.
(This may apply to Italy.)
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The “self-fulfilling” feature of the “second generation” model is
normally the result of multiple equilibria (expectation-dependent).

So a “speculative attack” (a shift in expectations) can shift the
economy from the “good equilibrium” (fixed rate regime) to the “bad
equilibrium” (flexible rate regime).

This captures the idea that a speculative attack may not have to be
linked to the inherent unsustainability of the underlying government
policies and bad fundamentals.
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Barro-Gordon model revisited

The Barro-Gordon model in the closed economy assumes the
following short-run Philips curve (real output responds positively to
unexpected inflation)”

y = δ (π−πe)

where π and πe represent actual and expected inflation, y is the
output with its natural rate normalised to zero.

The government’s objective is to strike a balance between inflation
and unemployment (output):

L = π2 +α
�

y − k
�2

where k > 0 is the government target of output (which is above the
natural rate of output) and α is the relative importance of deviation of
output (unemployment) from target.

ISE – KBTU A.D. Ushbayev (2016)



EC3115 :: L.17 : Currency crises - 66 / 103 - “Second generation” currency crisis models

Barro-Gordon model looks at the game played between the
government and the public, where

workers first decide their wage settlements (so they determine inflation
expectations), and then

the government chooses its monetary policy (so it determines the actual
inflation).

As the government has an output target greater than the natural rate,
given inflation expectations, it normally has the incentive to generate
surprise inflation to push the output above its natural rate level.

Fully anticipating this, workers would choose their wage settlements
which reduce government incentive for surprise inflation to zero.

The resulting equilibrium is so-called “time consistent” equilibrium.
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Barro-Gordon for the open economy

The basic lesson of Barro-Gordon-type analysis readily extend to the
open economy, with the added dimension of the credibility problem
in the form of exchange rates.

Indeed, it has been an extremely popular strategy for developing
countries to peg their exchange rates to a currency of a low-inflation
country, thereby minimizing their own inflation and building
credibility.

During the 1980s, many EMS countries effectively designated the
German Bundesbank as their “conservative central banker” by pegging
their nominal exchange rates to the Deutsche mark.

Most developing countries went for exchange rate targeting as the
centerpiece of their inflation-stabilization attempts.
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Case 1 – Nominal wage bargaining
Setup of the model (Obstfeld, 1996)

Thus the above model can be tailored to adapt to open economy.

Taking difference of the PPP condition and assuming constant foreign
prices yields:

π= p− p−1 = e− e−1

where –1 indicates a lagged variable.

So the fixed exchange rate regime corresponds to the actual inflation
being zero and flexible regime otherwise.

In what follows we use π= 0 to represent a fixed exchange rate
regime and π 6= 0 to represent a floating regime.

Suppose initially the government chooses the fixed rate regime, and
assume there is a fixed cost Z of abandoning the fixed regime.

This fixed cost may represent the “loss of reputation” with electorate
or with the ERM partners.
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Given this assumption, the cost of being in the fixed and flexible
regimes are as follows:

L =

¨

π2 +α
�

y − k
�2

if π= 0 (fixed regime)

π2 +α
�

y − k
�2
+ Z if π 6= 0 (floating regime)

Ignoring the fixed cost Z , the problem faced by the government is to
choose the monetary policy given public’s inflation expectations. So
the government is solving the following problem:

min
π

�

π2 +α
�

y − k
�2�

s.t. y = δ (π−πe)

or, equivalently:

min
π

�

π2 +α (δ (π−πe)− k)2
�

FOC:
∂ L

∂ π
= 2π+ 2α (δ (π−πe)− k)δ = 0
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Solving which will give an equation for π representing the optimal
response from the government given the public’s expectations πe , i.e.
the government’s reaction function:

2π+ 2α (δ (π−πe)− k)δ = 0

2π
�

1+αδ2
�

− 2α (δπe + k)δ = 0

2π
�

1+αδ2
�

= 2αδ (δπe + k)

⇒ π =
αδ2

1+αδ2

�

πe +
k

δ

�

The public’s reaction function is simply rational expectations (no
systematic mistakes). Under perfect foresight, this yields:

πe = π

The intersection of these two reaction functions give arise to the Nash
or time consistent equilibrium.
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The equilibrium inflation therefore becomes:

π =
αδ2

1+αδ2

�

π+
k

δ

�

π

�

1−
αδ2

1+αδ2

�

=
k

δ

�

αδ2

1+αδ2

�

π

� 1

1+αδ2

�

=
k

δ

�

αδ2

1+αδ2

�

π = αδk

The positive equilibrium inflation indicates the “inflationary bias” of
the monetary policy.

This is essentially because the government’s target output is higher
than the long run level, which gives the government an incentive to
produce surprise inflation.
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To counter that, the public has to set the level of expected inflation
high enough in order to diminish this incentive, and this results in high
equilibrium inflation.

As this positive inflation does not contribute positively to the long-run
output level in the equilibrium (which is equal to the natural rate), this
time-consistent equilibrium turns out to be a “bad” equilibrium.

To achieve a “good” equilibrium of zero inflation, the government has
to find a credible way to precommit to a zero inflation monetary
policy. (Later we will show how this is possible by choosing a fixed
exchange rate regime.)

The above discussion focuses on time consistent solution in a closed
economy.

Let’s now come back to look at the incentive for the government to
stay in the fixed exchange rate regime.
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Given that the government chooses its monetary policy optimally as:

π=
αδ2

1+αδ2

�

πe +
k

δ

�

it will choose to leave the fixed rate regime if the loss under a fixed rate
regime given this policy is higher than that under a flexible regime.
When monetary policy rule is given as above, the output response
can be obtained by plugging the rule into the short-run Phillips curve:

y = δ

�

αδ2

1+αδ2

�

πe +
k

δ

�

−πe

�

= δ

��

αδ2

1+αδ2 − 1

�

πe +
k

δ

�

αδ2

1+αδ2

��

= δ

�

�

−
1

1+αδ2

�

πe +
k

δ

�

αδ2

1+αδ2

��

y =
δ

1+αδ2 (αδk−πe)
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Under a fixed rate regime the government monetary policy is
constrained so its optimal response and the implied output are:

π= 0⇒ y = −δπe

The losses under the fixed regime can be obtained by substituting the
Phillips curve and π= 0 into:

Lfix = ��>
0

π2 +α
�

y − k
�2
= α (−δπe − k)2

= α

�

δ

�

πe +
k

δ

��2

Lfix = αδ2

�

πe +
k

δ

�2

The appearance of πe in the above equation is because the public
knows that the government has the incentive to leave the fixed rate
regime even if it has not left currently.
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The losses under the flexible regime can be obtained when
substituting π= αδ2

1+αδ2

�

πe + k
δ

�

and y = δ

1+αδ2 (αδk−πe) into:

Lflex = π2 +α
�

y − k
�2
+ Z

=
αδ2

1+αδ2

�

πe +
k

δ

�2

+ Z
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The condition for leaving the fixed rate regime is that Lflex < Lfix:

αδ2

1+αδ2

�

πe +
k

δ

�2

+ Z < αδ2

�

πe +
k

δ

�2

�

αδ2 −
αδ2

1+αδ2

��

πe +
k

δ

�2

< Z

�

πe +
k

δ

�2

<

�

1+αδ2

α2δ4

�

Z

πe +
k

δ
<

√

√

√

�

1+αδ2

α2δ4

�

Z

πe < 1
αδ2

Ç

�

1+αδ2
�

Z −
k

δ
which gives a critical value for πe above which the govt. will to switch to the flex regime:

πe
c =

1

αδ2

Ç

�

1+α2
�

Z −
k

δ
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So the government optimal response (drawn below) is given by:






0 if πe < πe
c

π=
αδ2

1+αδ2

�

πe +
k

δ

�

if πe ≥ πe
c

As can be seen from expression for πe
c , larger Z means higher and so enlarge the

area for staying in the ERM.
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“Good” equilibrium

“Good” case is when Z is very large so it’s never optimal for the
government to leave the ERM.

ISE – KBTU A.D. Ushbayev (2016)
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“Bad” equilibrium

“Bad” case is when Z is small so the government will always choose to
float.

ISE – KBTU A.D. Ushbayev (2016)
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“Self-fulfilling” equilibria

Multiple equilibria case is when Z has intermediate value, so that both
“stay in” (good) and “leave” (bad) the ERM could be the equilibrium.

ISE – KBTU A.D. Ushbayev (2016)
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Self-fulfilling expectations

In case (c) which equilibrium is chosen depends how agents
co-ordinate their expectations.

If everyone believes that the fixed regime is sustainable
(fundamentals are strong) they would adjust their wage claims in
accordance with the zero expected inflation and so the relative benefit
for leaving the ERM is small and the government will choose to stay in.

Conversely, if everyone believes that fundamentals are weak, the
relative benefit for leaving the ERM is large so the government will
choose to leave.

This essentially shows how these equilibria can be “self-fulfilling”.

ISE – KBTU A.D. Ushbayev (2016)
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In this scenario, the speculative attack can be thought of as shifting
the equilibrium from “good” to “bad”. The trigger for the speculative
attack can be anything which flips the expectations.

Many observers suggested that the trigger for the ERM crisis was the
“No” vote in the Danish referendum to rectify the Maastricht Treaty.

This led many people to believe that a devaluation was likely and so
resulted in a higher inflation expectation in their wage settlements.
The higher wage settlements would cause a recession if governments
did not devalue, so governments devalued. This loop then fulfilled the
original expectations.

ISE – KBTU A.D. Ushbayev (2016)
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Case 2 – Government’s nominal debt contract
Setup of the model (Sachs, Tornell and Velasco, 1996)

Here the government objective to balance the tax revenues from
both income and inflation taxes (both of them are “bad” from
government viewpoint) to finance the public debt services.

The game is now played between the foreign investors (who lend
money to the government) and the government.

The investors would choose the “correct” nominal interest rate with
built-in expectation of currency devaluation (UIP and rational
expectations), after that the government chooses the monetary policy
to minimise the total losses related to income and inflation taxes.

ISE – KBTU A.D. Ushbayev (2016)



EC3115 :: L.17 : Currency crises - 84 / 103 - “Second generation” currency crisis models

The government wants to minimize:

min
π

�1

2

�

απ2 +τ2
�

�

subject to its budget constraint:

Rb = τ+ θ (π−πe)

where τ and π are income tax rate and inflation respectively, b is the
total public debt and R is the real interest rate.

The rational expectations and the purchasing power parity conditions
are given respectively by:

¨

πe = π (RE)
pt = et + p∗t (PPP)

ISE – KBTU A.D. Ushbayev (2016)
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From above, the PPP condition ensures that inflation and devaluation
are the same.

The exchange rate regimes are characterised by:
¨

π= 0 (fixed regime)
π 6= 0 (floating regime)

Suppose the economy begins with the fixed regime, and the
government decides whether to float the currency.

If it decides to float, a fixed cost c̄ is incurred.

The derivations of policy responses and whether to switch the regime
are similar to the Obstfeld model.

The following briefly outlines the derivations.

ISE – KBTU A.D. Ushbayev (2016)



EC3115 :: L.17 : Currency crises - 86 / 103 - “Second generation” currency crisis models

Responses and losses under different regimes.
Fixed:

π = 0

τ = Rb+ θπe

Lfix =
1

2
(Rb+ θπe)2

Flexible:

π =
θ

θ 2 +α
(Rb+ θπe)

τ =
α

θ 2 +α
(Rb+ θπe)

�

=
α

θ
π
�

Lflex =
1

2

�

α

θ 2 +α

�

(Rb+ θπe)2

Fixed cost and separation of responses. Define:

πe
c: Lflex + c̄ = Lfix

πe
c =

1

θ

 √

√α+ θ 2

θ 2 2c̄ − Rb

!
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Multiple equilibria

Fixed regime as an equilibrium:

c̄ >
1

2

�

θ 2

θ 2 +α

�

(Rb)2

Flexible regime as an equilibrium:

c̄ <
1

2

�

θ 2
�

θ 2 +α
�

α2

�

(Rb)2

Multiple equilibria:

1

2

�

θ 2

θ 2 +α

�

(Rb)2 ≤ c̄ ≤
1

2

�

θ 2
�

θ 2 +α
�

α2

�

(Rb)2
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“Good” equilibrium

ISE – KBTU A.D. Ushbayev (2016)
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“Bad” equilibrium

ISE – KBTU A.D. Ushbayev (2016)
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“Self-fulfilling” equilibria

Speculative attack – a shift between equilibria.
ISE – KBTU A.D. Ushbayev (2016)
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The above could also represent the Italian crisis in 1992.
It was initially in ERM (the lower equilibrium above).

Then some event (eg. Danish referendum) triggered expectation of
devaluation.

This pushed up the Italian interest rate and increased government’s
burden of financing this.

Faced with the dilemma of whether to increase the income tax rate
(already very high) or devaluation, the government chose devaluation.

ISE – KBTU A.D. Ushbayev (2016)
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Recap

Central banks have means to defend themselves, even if their foreign
reserves are limited:

Increase domestic interest rates and contracting the money supply even
more than required by the capital outflow.

This requires aligning monetary policy with the requirements of the fixed
exchange rate.

Central banks often throw the towel while they still have comfortable
levels of reserves.

Some speculative attacks characterized by the following logic:

There are costs to defending the currency:
Decline in reserves (capital loss if attack succeeds)

Tight monetary policy:
Increases domestic interest rates.
Increases unemployment.
Increases the cost of servicing government debt.

ISE – KBTU A.D. Ushbayev (2016)
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Therefore investors believe that the central bank is not fully
committed to the peg (escape clause).

Speculative pressure increases.

The central bank is unwilling to defend, even if fundamentals are
sound.

The attack succeeds, validating investors’ initial beliefs.
No deterioration in fundamentals, but a self-reinforcing mechanism.

ISE – KBTU A.D. Ushbayev (2016)
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Section 4

“Third generation” currency crisis models

ISE – KBTU A.D. Ushbayev (2016)
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Background

“First generation” models in effect explain crises as the product of
budget deficits: it is the ultimately uncontrollable need of the
government for seignorage to cover its deficit that ensures the
eventual collapse of a fixed exchange rate, and the efforts of investors
to avoid suffering capital losses (or to achieve capital gains) when that
collapse occurs provoke a speculative attack when foreign exchange
reserves fall below a critical level.

“Second generation” models instead explain crises as the result of a
conflict between a fixed exchange rate and the desire to pursue a
more expansionary monetary policy; when investors begin to suspect
that the government will choose to let the parity go, the resulting
pressure on interest rates can itself push the government over the
edge.

ISE – KBTU A.D. Ushbayev (2016)
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Both first- and second-generation models have considerable
relevance to particular crises in the 1990s, e.g.:

the Mexico crisis of 19994 and the Russian crisis of 1998 were evidently
driven in the first instance by the (correct) perception that the weak
government was about to be forced to finance itself via the printing
press, while

the sterling crisis of 1992 was equally evidently driven by the perception
that the UK government would under pressure choose domestic
employment over exchange stability.

ISE – KBTU A.D. Ushbayev (2016)
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“Third generation” models of currency crises have explored how
problems in the banking and financial system interact with currency
crises, and how they can have real effects on the of the economy.

This generation of models focus on moral hazard, financial fragility,
and the foreign indebtedness of the private sector’s balance sheet as
the potential causes of crisis even without excessive budget deficits or
apparent conflicts in policy goals.

McKinnon & Pill (1996), Krugman (1998), Corsetti, Pesenti, & Roubini
(1998) suggested that “over borrowing” by banks to fund moral hazard
lending was a form of implicit guarantees and thus hidden
government debts (to the extent that governments would bail out
failing banks).

Radelet & Sachs (1998) suggested that the countries were not doing
anything wrong, and their investments were basically sound, however
due to the fragility of their financial systems, the self-fulfilling panics
that hit the financial intermediaries, forced liquidation of long run
assets, driving prices down, which then "confirmed" the panics.

ISE – KBTU A.D. Ushbayev (2016)
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Chang and Velasco (2000, 2001) suggested that a currency crises in
emerging markets may occur as a byproduct of a bank run, modeled a
la Diamond and Dybvig (1983) as a self-fulfilling loss of confidence,
when domestic banks are internationally illiquid (have excess debts
denominated in foreign currency).

Burnside, Eichenbaum, and Rebelo (2001, 2004) argued that a
government guarantee of the banking system may give banks an
incentive to take on foreign debt, making both the currency and the
banking system vulnerable to attack.

Krugman (1999) suggested another two factors, in an attempt to
explain the Asian financial crisis: (1) firms’ balance sheets affect their
ability to spend, and (2) capital flows affect the real exchange rate. The
banking system, however, plays no role in his model.

ISE – KBTU A.D. Ushbayev (2016)
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Previous theories find that output is unchanged or increases after the
crisis.

In recent crises, sharp fall in output following the crisis.
Argentina, East Asian crisis.

Third generation models emphasize financial channels.

Dollarization of liabilities: a devaluation makes the country less
solvent.

Financial fragility: weak banking sector is an implicit liability of the
government.

Moral hazard via implicit bailout guaranties (IMF or local).

Leverage and access to international liquidity.

ISE – KBTU A.D. Ushbayev (2016)
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Outline of the general mechanics

1. Liberalization and/or fiscal imbalances:
Excessive risk-taking by inexperienced (or corrupt) banks.

Poor (or corrupt) regulation.

Moral hazard from absolute government guaranties.

Rapid growth of credit.

Losses mount and banks cut back on lending.

Banks fail and contagion affects even healthy banks.

Further contraction of bank lending.

ISE – KBTU A.D. Ushbayev (2016)
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2. Run up to currency crisis:
Higher interest rates undermine credit quality.

Decline in cash flow and greater need to borrow when it has become
more expensive (liquidity dries up).

Failure of companies or political turmoil leads to panic.

Declining asset prices undermines solvency even of good risks,
particularly in the property sector (used as collateral) [loss spiral].

People “go for broke” as moral hazard factors become dominant: Mexico,
Thailand, South Korea and Argentina all suffered from this.

ISE – KBTU A.D. Ushbayev (2016)



EC3115 :: L.17 : Currency crises - 102 / 103 - “Third generation” currency crisis models

3. Currency crisis:
Residents and foreign speculators start to sell the currency and lenders
pull out short-term money – a “sudden stop”.

This puts governments in a bind:
if they raise interest rates, to support the currency, they undermine
corporate solvency and worsen the crisis.

if they do not raise interest rates then the currency collapses, wiping out
companies (including banks) with large net liabilities in foreign currency.

This gives speculators a “sure bet”.

Large fiscal deficits also undermine banks, as default comes closer, and
cause speculators to run for the exit.

ISE – KBTU A.D. Ushbayev (2016)
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4. Currency crisis triggers financial crisis:
In countries with histories of inflation and default, loans tend to be
short-term and denominated in foreign currency.

Companies producing non-tradables with foreign currency debt are
wiped out.

This undermines other creditworthy companies and banks.

The crisis causes multiple bankruptcies in countries that also have
inadequate bankruptcy procedures.

Domestic credit seizes up.

Inflation surges, as the currency falls, and there is a deep recession.

Contagion spreads to other similarly-placed borrowing countries.

ISE – KBTU A.D. Ushbayev (2016)


	The monetary approach to the exchange rate (recap)
	``First generation'' currency crisis models
	``Second generation'' currency crisis models
	``Third generation'' currency crisis models

