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Are Currency Crises Self-Fulfilling?

1. Introduction

In recent years there has been a major revival of interest in the modeling
of currency crises. This revival has been driven in large part by events:
the series of crises that partially wrecked Europe’s Exchange Rate Mecha-
nism (ERM) in 1992-1993, and the Mexican crisis of late 1994 and its
aftermath. The new nterest has also been driven, however, by the excit-
ing policy conclusions of new models, most of them inspired by the
seminal paper of Obstfeld (1994).

What differentiates the new currency-crisis literature from the “classi-
cal” literature exemplified by Krugman (1979} and Flood and Garber
(1984)? One important difference is a change in the macroeconomic and
policy models that zre used to describe crisis-prone countries. The old
currency-crisis models were essentially seignorage-driven: countries
were assumed to have an uncontrollable need to monetize their budget
deficits, and to face crisis when this need collided with the attempt to
maintain a fixed exchange rate. Obstfeld and his followers have pointed
out that this is a very poor description of the position of such recent crisis
countries as Britain and Italy in 1992, and is not even a very good descrip-
tion of Mexico in 1994. Instead, the policy dilemmas facing these coun-
tries have centered on such issues as real overvaluation, interest rates,
and unemployment; rather than facing a sharply defined reserve con-
straint, the governments that experienced currency crises were trying to
make the best of trade-offs among these objectives, with speculators
attempting to second-guess government intentions as well as capabili-
ties. Much of the recent theoretical effort has therefore gone into trying
to develop more realistic models of crisis-prone economies.

This paper was prepared for the NBER Annual Macroeconomics Conference. I would like
to thank Maury Obstfeld and Tim Kehoe, my discussants at that conference, for pointing
out the holes in that earlier version.
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Most of the recent papers have, however, argued that this change in
modeling strategy has consequences that go beyond changing the label-
ing of the axes or the details of the mechanics of crisis. Rather, they
argue that when exchange-rate policy is driven by macroeconomic trade-
offs rather than brute monetary concerns, there is a change in the whole
logic of currency crises: instead of being events that are in principle
predictable, determined by underlying fundamentals, such crises be-
come in large part the result of self-fulfilling expectations. As Obstfeld
{1995) puts it, the “new generation of crisis models suggests that even
sustainable pegs may be attacked and even broken”—that is, a fixed
exchange rate that could or would have lasted indefinitely in the absence
of a speculative attack may collapse simply because financial markets are
persuaded, perhaps by otherwise irrelevant information, that the rate
will not be sustained. .

Some authors have been willing to draw strong pelicy implications
from this conclusion. Most notably, Eichengreen, Rose, and Wyplosz
(1995) have argued that the possibility of self-fulfilling crises makes a
combination of fixed exchange rates and free capital mobility unwork-
able; they argue that monetary union and/or capital controls are the only
sustainable alternatives to floating. More generally, if we accept the idea
that many currency crises are unjustified by fundamentals, there is 2
strong case for reconsidering the traditional economist’s benign attitude
toward financial markets: instead of regarding speculators as essentially
blameless, mere messengers bringing the bad news, the new models
suggest that the George Soroses of the world may be true villains, tear-
ing down structures that might otherwise have stood indefinitely.

These are remarkable conclusions to emerge from no more than a
reconsideration of macroeconomic modeling strategy. Can changing the
way we represent the government’s objective function really make this
much difference?

In this paper I want to argue that the answer is no—that the new
currency-crisis models, while they have made an important contribu-
tion, do not in general imply as radical a rethinking of the logic of crisis
as their creators have suggested. More specifically, 1 will argue that the
indeterminacy in the new models does not arise from the difference in
macroeccnomic structure between these models and the “classical” crisis
models. Instead, the key change is in the asstmptions concerning long-
run sustainability. In the classical medels, economists envisaged a situa-
tion in which underlying fundamentals were persistently deteriorating
and focused on the timing of an eventually inevitable collapse. More
recent modelers have put on one side the possibility of secular trends in
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fundamentals; it is this, not the change in the definition of these funda-
mentals, that makes the timing of speculative attack arbitrary.

We may also argue, albeit less strongly, that in either the classical or
the new crisis models the knowledge that fundamentals will or might
deteriorate tends to limit the possibilities for multiple equilibria—
specifically, to narrow and perhaps eliminate the gap between the nec-
essary and sufficient conditions for speculative attack. Less strongly
still, we may argue that large agents of the George Soros type also
nerrow this gap, tending to provoke crises as soon as the necessary
conditions are satisfied.

Finally, this paper argues that the actual currency experience of the
1990s does not make as strong a case for self-fulfilling crises as has been
argued by some researchers. [n general, it will be very difficult to distin-
guish between crises that need not have happened and those that were
made inevitable by concerns about future viability that seemed reason-
able at the time. '

The remainder of this paper is in nine sections. Section 2 offers a brief
restatement of the “classical” theory of currency crises, in a form in-
tended to stress some similarities with the more recent literature. Section
3 sets out a reduced-form “new” crisis model, intended to represent the
large class of such models developed in the last few years. Section 4
examines what happens when this model is applied to an economy
experiencing a secular detericration inits fundamentals. Sections 5 and 6
examine the role of two kinds of uncertainty—uncertainity about the
government's determination to defend the currency regime, and uncer-
tainty about future fundamentals. Section 7 explores briefly the potential
role of Sorci—large agents who may be able to provoke currency crises
for fun and profit. Section 8 reviews recent empirical literature, and asks
to what extent the evidence really does indicate an important role for
self-fulfilling crises. Section 9 offers a reexamination of the ERM crises of
1992-1993 in light of the models presented in the paper. A final section
attempts to summarize the state of play.

2. The Classical Crisis Model

The classical model of currency crises may be said to have originated in
the work of Salant and Hendzrson (1978), who showed why an attempt
to peg the price of gold using a government-held stock should eventu-
ally end in a speculative attack that abruptly wipes out ‘hat stock. This
analysis was directly adapted by Krugman (1979) to the case of a country
using a stock of reserves to peg its exchange rate; some unnecessary
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complications in that model were removed, and its results greatly clari-
fied, in later werk by Flood and Garber (1984) and many others.

For carrent purposes, it will be most useful to state a simple monetary
model of crises in a way that at least at first makes it seem as if there were
multiple equilitria, then see how the standard analysis establishes a
unique timing for speculative attack.

Consider, then, a country that is attempting to maintain a fixed ex-
change rate against the rest of the world. We will make strong “monetary
approach” assumptions: both full employment and purchasing-power
parity obtain, and the domestic interest rate equals the foreign rate plus
expected depredation. Without loss of whatever generality remains we
may take the rest-of-world price level to be stable at 1, and assume the
rest-of-world interest rate fixed. The demand for domestic money can
therefore be writen

M= EL(E), (].)

where [ is the exchange rate {domestic money for foreign}, L{-) the real
money demand, and ¢ the expected rate of depreciation. The domestic
money supply may be written as the sum of domestic credit and foreign
exchange reserves:

M=D+R. . 2

Finally, we assume that the government is running a budget deficit,
which it must cover by expanding domestic credit D. As long as it can,
however, the central bank wiil attempt to peg the exchange rate through
unsterilized intervention; when it isno longer able to do so, the continu-
ing expansion of D will lead to an inflation rate (and hence depreciation
rate) .

Suppcse, now, that we were to take a snapshot of this economy at a
Pparticular point in time, without trying to track its future evolution. We
might well convince ourselves that there are in fact multiple equilibria
inherent in this situation. Suppose that reserves lies in the range

0<R<M - EL(7). 3)

Then it might seem that the following is true: if the market does not
expect an immediate collapse of the fixed-rate regime, then the ex-
pected depreciation rate is zero, and since there are positive reserves,
the fixed rate is viable. On the other hand, if the market expects the
exchange regime to collapse, with subsequent depreciation at a rate ,

Are Currency Crises Self-Fulfilling? - 349

then morey demand immediately falls by mcre than the reserves avail-
able, so reserves are exhausted in a sudden speculative attack. It
might seem, then, that there is a range of reserve levels—what Cole
and Kehoe (19962, b) call a “crisis zone”—within which speculative
attacks can occur with arbitrary timing, and constitute self-fulfilling
crises.

This is not, however, the way that such models are usually analyzed.
Why? Because the multiplicity of outcomes can be ruled out through a
process of backward induction.

Bear in mind that as described, the situation is one in which the
central bank is steadily losing reserves. Thus if we imagine the fixed rate
avoiding any speculative attack, it will nonetheless eventually collapse
all the same. At that point there would be a discrete drop in the demand
for money, as the expected depreciation rate rose from 0 to 7 since the
money supply would not fall (reserves being exhausted), that would
mean a step depreciation of the currency.

But such a step depreciation would offer investors the prospect of a
forseeable capital gain at (in continuous time) an infinite rate. It would
therefore be in their interest to shift out of the currency a bit before
reserves would be exhausted—that is, to launch a speculative attack
when reserves fell close to but not zll the way to zero. Such an attack
would, however, force a collapse of the fixed exchange rate at this earlier
date—agzin offering a step depreciation of the currency, inducing inves-
tors to attack still earlier. One can work backwards in this fashion, al-
ways finding that the speculative attack must occur earlier, until one
reaches a level of reserves so high that it would not be exhausted even if
investors believed that the exchange regime is about to collapse. This
critical level of reserves is defined by

R = EI{0) — EL(m) = M—EL(m). @)

In short, the standard analysis predicts that a currency crisis will occur
as soon as 4 speculative attack can succeed. The range of indeterminacy —the
range over which zn attack would succeed if it occurred, but seemingly
need not occur—is eliminated by reasoning backward from the known
eventual collapse of the exchange regime.

It is important to realize what is meant here by saying that multiple
equilibria are ruled out. The mechanism that might seem to imply self-
fulfilling crises is not being questioned: a speculative attack triggers a
change in policy that validates that attack. Nor does the classical analysis
deny that there is a “crisis zone,” a range of reserve levels within which
such an attack can take place. The claim is instead that one will not see
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countries with fixed exchange rates living for extended periods inside
that zone, because a crisis will occur as soon as they enter it.!

It should be immediately apparent that the elimination of muitiple
equilibria in this case has little to do with the way that fundamentals are
modeled—with the “monetary approach” character of the model, or the
crude representation of the government as a mechanism that pegs the
exchange rate until it fiterally runs out of money. It is, rather, the assump-
tion that the fixed rate is known to be ultimately unsustainable that
establishes a unique relationship between fundamentals and the timing
of crisis.

With this review of the classical crisis model, let us then turn to the
“new” approach.

3. The “New" Crisis Models

“New” models of currency crises come in a variety of types, and differ
widely in their details. Arguably. however, we may think of the typical
model as telling the following story:? A government—no longer a simple
mechanism like that in the classical model, but rather an agent trying to
minimize a loss function—must decide whether or not to defend an
exogenously specified exchange rate parity. In making this decision, it
takes three concerns into account.

First, there'is some reason why, other things equal, the government
would like to have an exchange-rate depreciation. This might involve
a desire to reduce unempioyment when wages are sticky in nomiral
terms; or it might reflect a desire to reduce the real value of a heavy
domestic debt burden. In any case, there is some payoff to deprecia-
tion per se.

Second, the cost of remaining with the fixed exchange rate is higher, the
grezter the rzte of depreciation that private agents expect. In practice,
this cost normally takes the form of expectations of depredation lead-
ing to higher interest rates, which in tumn have adverse effects either

=4

- This distinction is crucial in assessing historical experience. If you conclude that Britain
would not have dropped out of the FRM in Sepiember 1992 had it not been for the
speculative attack, this is not evidence in favor of self-fulfilling crises—you would say
the same thing following a classical currency crisis whose im:ng was entirely determi-
nate. What you must conclude, rather, is that a simrilar attack would have driven Britain
out even if it had occurred several months earlier, implying that Britain had lived for
some length of time within the crisis zone.

2. Some formal mcdels do not quite work this way Obstfeld i1995) offers an informal

exposition that seems to correspond quite well to the description here; but his formal

model does not, as explained in footnote 3.
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on the budget or on the private economy.® Regardless of the details, it
becomes more expensive not to depreciate the more the financial mar-
kets are convinced that you will in fact depreciate.

Third, and offsetting these concerns, the government is reluctant to
depreciate for some reason—typically, because it has staked its credi-
bility on the maintenance of the current parity, and would pay a politi-
cal price (or find that inflation—output trade-offs, interest rates, etc.
have worsened) if it abandoned its peg.

We may capture all of these concerns with a simple, reduced-form
representation in discrete time.¢ Let e be the logarithm of the exchange
rate, with ¢* the rate that the government would choose if it faced no
credibility concerns, & the parity to which it has staked its reputation,
and e the expected rate of depredation, ¢f -- e. It is not necessary to
assume any particular functional form, but for simplicity let us suppose
that the government's loss function takes the form

H = [a(* — ) + bel* + R(de), (5)

where R(-) takes on the value 0 if the government does not allow the
exchange rate to change, but takes on the value C if it does. Thus Cis a
fixed “reputation” cost the government will incur if it abandons its parity.

Let us assume that the government can choose the exchange rate
{implicitly, we may think of this as involving monetary policy). If the peg
is to be abandoned, then the government may as well go to its otherwise
preferred exchange rate £*; once it does so, the market should not expect
any further change, so abandoning the peg would eliminate tha first two
terms in (5). If the government is currently pegging, on the other hand,
the market might expect either that it will continue to do so (¢f = &) or
‘that it will abandon the peg next period (¢ = ¢*). The decision about
whether to retain the peg this period will then depend on the compari-
son of the loss from staying on the peg with the credibility cost of leaving
it; that is, on whether

[a(e* — &) + bef - &F > C. ®)

3. Some recent models do not fit this description. For example, in the formal model offered
in Obsifeld (1995}, past expectations of depreciation, as reflected in the predetermined
current level of wages, affect the government’s decision about whether to devalue; but
expectations of future depreciation play no role. In this model one cannot use backward
induction to tie down the timing of crisis, 2ssentially because notody has anincentive to
look mere than one period ahead. Thus the approach teken here does not represent the
full range of recent literature.

4. The Appendix offers an illustrative particular model which gives rise to this loss function.
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Suppose that the market does not expect a depreciation. Then the
:v.econd term in (6} will vanish, and the government will want to maintain
its peg, fulfilling the market’s expectations, 2s long as

[ale* - & < C. @)

Suppose on the ather hand that the market does expect a depreciation.
Then the second term will become positive, and the government will
abandon the peg and once again fulfill expectations as long as

[@ + b)e* — ) > C. 8
Clearly, then, we have multiple equilibria as long as
(ae* — g <C <@ + b)e - A1 ®

As long as the economy’s parameters put it in that range, either expecta-
tions that the exchange regime will survive or expectations that it will
collapse will be confirmed by government action. '

In the next part I will offer some reasons to question the reasonable-
ness of this result. Even before doing so, however, it may be worthwhile
pointing out some limits to the policy relevance of the analysis.

Some discussions of the implications of the new crisis models, nota-
bly Eichengreen, Rose, and Wyplosz (1995), seem to blur the line
bet?veen the proposition that some potentizlly sustainable fixed-rate
regimes can be overthrown by speculative attack and the far stronger
proposition that auy fixed-rate regime can be subject to self-fulfilling
crisis. It is immediately apparent from (9) that this is not the case: self-
fulfilling attacks are possible only over a range of parameters, not for
iny parameters. Indeed, even this reduced-form representaticn indi-
cates loosely the conditions for a crisis-proof fixed rate: e.g., a high
cost to abandoning the peg (for example, a very strong public commit-
ment), and of course a peg that is not too far from the "right” level {e*
close to &),

One might argue that the actual evidence shows that fixed rates have
collapsed when they were clearly sustainable. As we will see shortly,
however, it is substantially harder to make that case than seems to have
been appreciated. . :

First, however, let us try to draw a parallel between this “new crisis”
model and the classical crisis model presented in Section 2.
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4. The Effects of Deteriorating Fundamentals

None of the recent crisis models embodies the element that was crucial
in pinning down the timing of crisis in the classical crisis model: a secular
deterioration in fundamentals.> Yet there is nothing about a more com-
plex and sophisticated representation of the government's decision prob-
lem that precludes the possibility that fundamentals change over time,
and may do so predictably. -

Indeed, it is easy to think of a number of realistic ways in which the
fundamentals of countries that have experienced currency crises in re-
cent years have shown secular tendencies toward deterioration. A par-
tial list might include the following (entries are numbered so that they

may be referred to later):

(i) Persistent “inertial” inflation at rates greater than trading partners’
may make a fixed exchange rate increasingly overvalued, increas-
ing the employment cost of maintaining that parity.

{ii) Even a constant unemployment rate may have growing social
costs, as families run down their savings, unemployment benefits
are exhausted, and long-term unemployed workers are trans-
formed from employable “insiders” to unemployable “outsiders.”

(i) External debt may accumulate due to large current account deficits,
leading to questions about the ability or willingness of the country
to honor its otligations to foreign creditors.

(iv) Internal debt may accumulate at an accelerating rate, as interest
payments exceed the primary surplus, leading to questions about
the solvency of the government.

{v) The political position of the government may approach a terminal
conditien, as mandatory elections approach or as a parliamentary
majority is eroded by resignations, defections, and mortality.

For these and other reasons, it is reasonable to suppose that the pa-

rameters in the loss function (5) will predictably shift over time, just as
reserves predictably decline in the classical crisis model

In general, any and all of the parameters might shift; but for current
purposes let us assume that what actually shifts is ¢*, the exchange rate
that the government would choose if it were not concerned with credibil-
ity. And for the moment let us assume that ¢* has predictable upward

trend.

5. Cole and Kehoe (1993, b) develop an infinite-horizon model of debt crises (without a
currency component) in which capital and debt may evolve over time; however, the
- equilibria they study are all Markov, rather than embodying any secular trend.
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Suppose that the fixed exchange rate is ultimately unsustainable—
that is, there is a future date T at which it is known that #(T) will be
sufficiently high that the government would abandon the fixed rate even
in the absence of a speculative attack. That is,

[a(e(D — & > C. (10)

Tl'len consider the previous period. Since investors know that the peg
will be abandoned in the next period, they will have an expected ex-
change rate ¢*(7), and the peg will therefore necessarily be abandoned in
period T— 1if

[a(e(T — 1) — & + be(T) — OF > C. (1)

We can work backward in this fashion, and discover that the latest possi-
ble date for a currency crisis is the first period f for which

lale*(t) — &] + ble*(t + 1) — &1 > C. (12)

Finally, suppose that periods are short compared with the trend in ¢* , SO
that ¢* (t + 1) is dlose to e*(f). Then (12) may be approximated by the
sufficient criterion for currency crisis

{ta + Ble*(t) — g} > C. ) (13)

Referring back to (9), what we therefore see is that the gap between
the necessary and sufficient condifions for currency crisis—between the
parameter values for which a crisis can happen and those for which it
must happen—has vanished, and so therefore have the multiple equilib-
ria. Just as in the “classical” crisis models, the knowledge that the fixed
rate is ultimately unsustainable means that a speculative attack must
occur at the earliest time at which it can succeed.

The recent currency-crisis literature, then, has been Wrong in suggest-
ing that the shift from a mechanical seignorage-and-reserve-exhaustion
modf,il of crisis to one in which governments minimize a realistic foss
function is per se a source of multiple equilibria. As long as there is a
secular trend in the fundamentals (defined as fuzzilv as one likes) that
must eventuaily make the exchange rate unsustainable, the logic of cur-
rency crises becomes a matter of timing, and muitiple equilibria disap-
pear as an issue.

One may, however, reasonably argue—forboth the new and the classi-
cal crisis models—that this logic neglects important uncertaintes facing
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speculators. These uncertainties may be of two kinds. First, the govermn-
ment’s loss function must be a matter of conjecture until it is put to the
test, at which point it may turn out that the government is either less or
more willing to defend the regime than expected. Second, the assumption
that fundamentals inexorably deteriorate is too strong. Surely gov-
ermmments somefimes reverse policy direction, seemingly overvalued cur-
rencies begin to look urdervalued with the emergence of new export
opportunities or declines in world interest rates, or the ability of govern-
ments to stay the course turns out to be greater than anyone expected.
How do these uncertainties affect the analysis?

5. Uncertainty about the Loss Function®

During both the European crises of 1992-1993 and the Latin American
crises of 1994-1995, individual governments surprised many observers—
myself included—who had misjudged the depth of their commitment to
fixed rates, in both directions. The speed with which Britain’s Chancellor
of the Exchequer went from Churchillian rhetoric about defending ster-
ling to proclamations that the devaluation of the pound had him singing
in the bath was startling; so was the determination of France to maintain
the franc fort despite ever worsening unemployment and budget woes.
Mexico's unwillingness during 1994 to match monetary policy to the goal
of a strong peso was surprising; so was the way that Argentina, despite
more than 20% unemployment and a massive banking crisis, held firm to
its one-for-one parity between pesos and dollars. But such surprises are
themselves unsurprising: the only way for anyone (including the govern-
ment itself) to be sure about a government’s [oss function is to put it to the
test.

We may crudely represent this kind of uncertainty as follows: As in
the previous section, we suppose that fundamentals will predictably
deteriorate. However, the fixed cost C that the government perceives
itself as facing if it abandons the currency peg is now uncertzin. With a
probability p it takes on alow value, C;; with a probability I — p takes on
a higher value, C,.

Using the logic of the preceding section of this paper, it is clear that the
currency must be attacked by the time that the fundamental e* has dete-

riorated to the point where

[(a + b)e* — &) > C,. (14)

6. This discussion & similar to, but somewhat more careful than, the discussion
Krugman (1979) cf the “one-way option” created when it is uncertain how much of its
reserves the government is actually willing to commit to defending the exchange rate.
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Will it be attacked earlier? That depends on whether (14) is a more or less
stringent criterion than the following:

[(e + pb)le* — D > C,. (15)

It could turn out that any level of the fundamentai ¢* that satisfies (15)
also satisfies (14); this will be true either if the probability p that the
government is relatively willing to cave is low, or if the difference be-
tween C, and C, is smali. In that case the timing of the speculative attack
will be determined by the criterion (14). But if (15) implies a less strin-
gent test than (14)—that is, if it is satisfied for a lower value of e*—then
as soon as fundamentals reach that level there will necessarily be a
“probing” speculative attack that tests the government’s resolve.

To see why, first consider the situation one period before the period T
for which (14) is satisfied. If the fixed rate has survived to that poeint, it
will be known that it collapses in the next period; so the expected rate of
depreciation will be

€=eT) - &. (16)

But if (15) really is a less stringent condition than (14), then if the cost to
abandoning the fixed rate really does take on its low value, given this
expected rate of depreciation the government will abandon the fixed rate
inperiod T — 1. ‘

Now consider the situation in period T — 2. Investors know that the
government will abandon the parity in T — 1if it has low C so their
expected rate of depreciation is '

e=ple*(T - 1) - él. (17)

This will, however, lead to an abandonment of the parity in T — 2if C is
low and (15) is satisfied. We can therefore step back to T — 3 and make
the same calculation; and so on. We finally reach the conclusion that an
attack must occur as soon as (15) is satisfied; a: that point the expected
rate of depreciation will shoct up to pe* — &)

The attack need not succeed. If the government really does turn out to
have a high subjective cost to abandoning the parity, it will demonstrate
that by defending the fixed rate despite the nesd to do so by imposing
higher interest rates; once the demonstration has been made, the expec-
tation of devaluation will vanish for a time, untl fundamentals deterio-
rete to the point at which a second, more decisive speculative attack
must occur.
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Could an attack occur even earlier? No: by constructior,, if the govern-
ment has a high C, such an attack will fail even if investors are com-
pletely convinced that it will succeed; so even a speculative attack driven
by the false belief that the exchange regime must collapse will generate a
true expected rate of depredation of only p(e* — &), which again by
construction is insufficient to lead to abandonment of the parity, even if
C is low. s

In short, uncertainty about the govemment’s loss function does not in
itself generate any indeterminacy about the timing of speculative attacks.
Instead, it creates a pattern of “probing” attacks at determinate times that
test the government’s willingness to defend the currency, then recede if it
proves indeed to be willing to pay the price of sustaining the fixed rate.
(Notice that the market is not deliberately trying to elicit information
about the government’s loss function—this behavior is a consequence of
individual and indeed atomistic efforts to maximize profits.)

This analysis suggests that one needs to be very careful in drawing
Ioose conclusions from historical episodes of speculative attack, bearing
inmind that such episodes themselves elicit information that we have in
hindsight but that markets did not have ex ante. On one side, we may
look at the collapse of sterling’s ERM parity and conclude, as Obstfeld
and Rogoff (1995) do, that “the speculative attack on the British pound in
September 1992 would certainly have succeeded had it occurred in Au-
gust.” What do we mean by this? Given that we now know that Nerman
Lamont’s rthetoric about defending the pound was largely bluff, we can
conclude that if speculators had decided with certainty in August 1992
that sterling would drop out of the ERM, that expectation would have
been validated; but speculators did not know then what we know now.

Consides, in particular, the contrary example of Sweden, which offers
a clear example of the case of probing attacks. Sweden allowed the krona
to float on November 19, 1992 in the face of a speculative attack. Looking
at that decision, and at the subsequent large depreciation against the
DM, one might be iempted to conclude, just as in the case of sterling,
that the attack that pushed the krona off its peg would surely have
succeeded had it taken place a month or two earlier. Figure 1, however,
shows the marginal rate charged by the Swedish central bank—a useful
indicator of monetary policy—from August through November 1992. As
we can see, in fact there was an eartlier attack on the krona, in September
following the sterling crisis—an attack that failed when the Swedish
government proved ready to defend the currency with very high interest
rates. Might not the same have happened to an attack on sterling in
August?

Conversely, it is tempting to look at speculative attacks that failed—
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such as the tequila effect that shook Argentina but in the end did not
push the peso off its parity—as evidence of irrational or herding behav-
ior by the markets; but the markets did not know how much the Argen-
tine government was willing to endure to preserve the parity, and such
probing speculative attacks may be both rational and determinate in
their timing when the government's objectives are uncertain.

Does this mean that uncertainty offers no reason to resurrect the idea
of self-fulfilling crises? No; a different kind of uncertainty may once
again create a gap between necessary and sufficient conditions for specu-
lative attack.

6. Uncertain Future Fundamentals

The problem of medeling currency crisis when the fundamentals evolve
according to a random process is not exactly a new cne; precisely that
issue underlay the literature on the so-called “gold-standard paradox,” a
subset of the immense literature or target zones (see Buiter and Grilli,
1992; Krugman and Rotemberg, 1992). To the extent that this literature,
which made use of the simple reserve-exhaustion model of crisis, found
a resolution for this paradox—a very limited resolution at best—it did so
by placing restrictions on the postcrisis regime that restored the presump-
tion that a speculative attack must occur as early as possible. It is difficult
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to see how a comparable resolution can be achieved using the new crisis
models. The approach described here is far from satisfactory, but it may
offer a useful preliminary view. It suggests a plausible answer: that
whereas a cerfain eventual unsustainability of a fixed rate eliminates the
range of multiple equilibria, a merely possible unsustainability simply
narrows it.

Let us maintain the basic reduced-form model of the decision whether
to remain on a currency peg, as wel: as the assumption that evolution of
the fundamentals over time can be represented by drift in the “otherwise
desirable” exchange rate . Now, however, we suppose that ¢* evolves
randomly. Specifically, we imagine that €* can only take on one of a
number of discrete possible values, indexed by j; let a superscript repre-
sent this “step” in the ladder of possible values, so that ¢* can take on
values ¢, &, etc. (It is not recessary to assume that the distance between
steps is constant.) And we suppose that at each step there are (possibly
step-dependent) probabilities of transition to neighboring steps: from
¢ = &, there is a probability p; that next period € = ¢/*1, a probability
1 — p; that next period € = 1.

Given the uncertain future evolution of ¢, we can no longer use the
device of backward induction to find the latest possible point at which
the fixed rate must collapse. But we can carry out a corresponding exer-
cise in the space of fundamentals, frying to determine the least favorable
fundamentals under which the fixed rate need not collapse.

Suppose that there is a level of the fundamentals—call it level J—at
which the government would abandon the fixed rate even if there were
no speculative attack. That is,

[ae' — &) > C. (18)
Now consider the next worst possible level of fundamentals. Is it possi-
ble for the exchange rate to remain fixed at that level? The market knows

that if fandamentals should worsen, the regime will collapse, so the
most favorable expected exchange rate is

E=p_ + (1 —p_E. (19)
Thus the rate would necessarily collapse at this level of e as long as
fa(e™ — &) + blpse’ — @) > C. (20}

If this condition is satisfied, one can work back to the next worst level of
fundamentals, and so on. The conclusion, then, is that a sufficient condi-
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tion for currency crisis is that fundamentals have deteriorated to the
lowest level j for which

la(e' ~ &) + bp(e*" — @ > C. (21)

Once again, we can think of the discrete steps as being small, and
approximate this criterion as

[(a + pb)(e* — &) > C. (22)

The gap between the necessary and sufficient conditions for currency
crisis——the range over which self-fulfilling attacks become an issue—

may therefors be written as
[(@ + pb)e* —OF < C<[(@ + bie* — A" (23)

The size of this range depends on p, which may be il}terpreted as th.e
probability that fundamentals will worsen in the immediate future. If pis
zerc—that is, there is no possibility at all that fundamentals will
worsen—then (23) reduces to (9). The simple models ’Fhat have been
used to argue for the prevalence of self-fulfilling prophecies may thus be
thought of as corresponding to an absence of any concerns about poten-
tiaf Future unsustainability. On the other hand, with p equal to one—a
wholly predictable deterioration in fundementals—the model reduces to
that of Section 4, with crisis necessarily occurring at the most favorable
level of fundamentals at which a speculative attack could succeed, and
thus with no range of indeterminacy.

It may be useful to take advantage of the functional form assumed
here to rewrite the condition still further. Let £"* be the level of funda-
mentals at which the fixed rate would be abandoned even in the absence
of a speculative attack, defined implicitly by

[a(e™> — &))* = C. (24)

And let ¢ be the most favorable level of fundamentals for which a
speculative attack would in fact succeed:

(@ - b)e™ - =C. ' (25)

Then it is straightforward to show that the worst fundamentals consis-
tent with the absence of a speculative atlack are

€* = pe™ + (1 — p)e™. {(26)
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Again, if fundamentals are certain to deteriorate, an attack must occur as
soon as it can succeed.

Introducing uncertainty in this way cuts both ways if one is debating
the relevance of self-fulfilling crises. On one side, it appears that uncer-
tainty—the possibility that the fixed rate might be sustainable forever—
allows us to recover the idea thzt there isa range of parameters for which
speculative attack might but need not occar, and inwhich crises can there-
forebe self-fulfilling. On the other hand, the possibility of deterioration in
the fundamentals namrows that range. Nor is it necessary for private
agents to expect that fundarnentals will deteriorate: even if the expected
direction of change is favorable, the possibility of movement in the other
direction limits the range over which a fixed rate can be maintained.

7. Soroi

Suppose that due to uncertainty about the future course of fundamentals
there exists a substantial range of fundamentals over which currency
crisis could but need not occur. This would appear to offer a profit
opportunity te a sufficiently large investor. All that such an investor
need do is take a short positior in assets denominated in the potential
crisis currency, and then take the necessary steps to provoke the poten-
tial crisis. Nice work if you can get it.

This presumes, of course, that a sufficiently large investor can in fact
induce a self-fulfilling crisis. There is a straightforward manner in which
this could happen, and then a more diffuse set of possibilities which are
hard te pin dewn. .

The relatively straightforward way in which a large investor can pro-
voke a crisis is by the direct effect of his sales. Let us modify the model
slightly. Suppose that we make it explicit that the adverse effect of ex-
pected depreciation on the government's loss function arises via the
domestic interest rate; e.g., we might write

H=ule* -8y ~b{i - Y + C, @7)

where i is the domesticinterest rate and i* the foreign rate. And suppose
also that assets denominated in domestic currency are regarded by inves-
tors as imperfect substitutes for those denominated in foreign currercy.
Then let A be the net stock of such assets outstanding; the demand for
such assets may, crudely, be considered to depend, other things equal,
on the differerce in expected yields:

A= G(I - - E). (28)
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Now suppose that a large investor is in a position to sell a significant
quantity 5 of domestic-currency-denominated assets short, raising the
effective supply of such assets to A + S. Clearly, this will raise i for any
given ¢ and thus raise the cost to the government, other things equal, of
maintaining the fixed-rate regime. By the logic of the process described
in Section 6 above, this will provoke a crisis earlier—or, to be more
precise, at a more favorable level of fundamentais—than would other-
wise be the case.

As an empirical matter, one may question the importance of this mecha-
nism. What a large speculator is doing in this case is, in effect, a private
sterilized intervention agzinst a currency. Most empirical estimates of the
substitutability between assets denominated in different currencies sug-
gest, however, that only avery large sterilized intervention—one beyond
the resources even of a George Soros—would be nzcessary to have a
significant impact on the domesticinterest rate. Also, governments them-
selves have the resources to undertake far larger sterilized interventions
in defense of their currencies. So one might discount this potential chan-
nel for influence of large zgents.

Even so, there might still be a powerful ole. Consider that the logic
of self-fulfilling crises implies that such crises can be set off by
“sunspots”—more or less irrelevant events that for whatever reason
are taken by private agents as a signal that the currency regime is about
to collapse. Clearly, there is an incentive fora large agent first to take a
short position in a currency, then manufacture a sunspot, if only he can
figure out how.

In fact, this might not be very hard. Whatis a better sunspot than the
very fact that a large agent who is known far doing tnis sort of thing is
selling a currency? The beauty of this scheme is that market participants
need not believe that the large agent has better information than they
do, nor need they even believe that other participants believe that he
does; all that is necessary is that sufficiently many agents believe that
sufficiently many other agents believe that sales by George Soros will in
fact provoke a crisis.

The possibility of such “internalization” of the potential for crisis
means that one may argue loosely that large agents will narrow the gap
between necessary and sufficient conditions for crisis. Once the possibil-
ity of a self-fulfilling crisis emerges, so does the possibility of a profitable
sunspot-manufacture scheme; so large agents will at least sometimes

provoke crises at more favorable fundamentals than the worst consistent
with maintenance of a fixed-rate regime. Indeed, if one regards such
agents as highly effective, then even in the presence of uncertainty the
gap between necessary and sufficient conditions for crisis will vanish: as
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soon as a spectlative attack is possible, a large speculator will take a
ition and then create one. ‘
pozti-?li?xal subtlety: as long as market participants believe that lardge act(gs
will play this role, it may be unnecessary for fhem a%crually to c;( 50. : 3
soon as the fundamentals enter the range in which an attack cou !
succeed, investors will reason that the exchange rate 15 due f(fr ummr;em
collapse through the action of lcellrgel agents, and they will therefore
a speculative attack immediately. '
Ial'll'r;lciz is apvery incomplete analysis of the role of 1.arge agents; {ndgeclila
complete model would involve many of the same issues that a;;lsetr 111198;:’
analysis of corporate takeovers, [In particular, the Grossman—Hart ( oon
problem emerges: if everyone knows that George Soros ca?r; pIovo.
crisis, how can he make any profits? Currency noise h'adf_:rs'. i Howaeve}r,
it does suggest that the role of large trafde_rs further ]u_mts{the l].k;:y
practical importance of multiple equilibria in the genesis of currency
mzesf;xrther point may be worth making. Tl}ere is en anme;\t. tradlttt::l:
among government officials in countries subjected to specu .Te :n o
of blaming such attacks on nefarious forcesfgnomes of Zurni1 , Ang o
Saxon enemies of Europe, and so on. There is an almost equa fy anc:::ke
tradition among economists of debunking such complaints. If we ke
the self-fulfilling crisis story seriously, however, we must also con e
that the officials have a point: to the extent that sunspots may provo °
an otherwise unnecessary crisis, then it makes sense to discourage ar;h
possibly even prosecute individuals who deliberately manufacture su

sunspots.

8. Empirical Evidence on the Nature of Crises

As indicated in the introduction, the new currency-cri-ms hteraturelg\;;s'
largely inspired by recentevents, especially the' ERM crises of 1‘.99828—“)“]ci
more than anything else, the informal observation that Fhese cis qud
not be easily described as driven by concerns over se1gn0rag-£;la£ -
serve levels led to the emergence of a new style of rr{lodel. Iwi ! ;n >
the interpretation of the ERM crises in the next sgct:on. There 19?3’5 owd
ever, a small, more formal empirical literature which Obstfeld (1995) a;i ;
Obstfeld and Rogoff (1995) at least interpret as favorable to the case fo
- crisis. ‘

Se]’f'}leg?c::tg extensive recent empirical investigations of speculative it—
tacks have been carried out by Eichengreen, Rose, and Wyplosz (1995).

7. An interesting start on this kind of analysis has been made by Morris and Shin (1993).
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At the risk of oversimplifying their results, one might summarize them
as containing three main stylized facts:

1. While many crises are assodated with the kinds of evidence that one
might expect from “classical” crisis models—large budget deficits, ex-
cessive domestic credit creation, and also poor trade performance—
many others, and especially the ERM crises, are not.

2. 'In those crises that are not associated with easily measured policy
Problems in the runup to crisis, there is generally also an absence of
measurable policy deterioration after the crisis; i.e., governments did
not ex post (at least given the 8-quarter horizon used in Eichengreen,
Rose, and Wyplosz's study) act in a way that appeared to ratify the
attack. Again, there was a particular lack of ex post justification in the
ERM crises.

3. Finally, those crises that had few obvious explanatory causes were
also largely unanticipated by the financial markets—that is, they
were not preceded by an increase in interest premia on securities
denominated in those countries’ currencies. Rose and Svensson

(1994) have shown in the particular case of the ERM that there is
hardly any visible deterioration in credibility before August 1992.

These are clearly very useful observations. But do they constitute
evidence on behalf of the importance of self-fulfilling crises?
Observation 1—that the data do not appear consistent with classical
crisis models—suggests that the new crisis models, in which govern-
ments are concerned with macroeconomic trade-offs rather than a me-
chanical reserve constraint, are indeed a better approach for many of the
currency crises, of recent years. But does this indicate that self-fulfilling
crises are important? Only if you believe that the shift from a seignorage-
and-reserve account of crisis to a macroeconomics-and-loss-function ap-
proach is in itself a reason to believe in muitiple equilibria. We have
seen, however, that this need not be the case: the reason why multiple
equilibria were absent in the classical crisis models was not the monetary
character of the crisis but the assumption that fundamentals would pre-
diciably deteriorate, and the reason they are present in many of the new
modelsis the tacit assumption that there is no such predictable deteriora-
tion. Inshort, observation 1 tells us what sort of model is appropriate but
gives little indication of whether crises are self-fulfilling.

Observation 2—that it is hard to find posirisis changes in policy that
ratify speculative attacks—may pethaps provide some evidence in favor
of self-fulfilling crises, in the sense that the opposite finding might have
been taken as evidence that the marxets were simply anticipating govern-
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ment policy. Once one thinks carefuily about this E\.ddefrilcg,_ however, it
becomes much less clear how to interpret this _negatl;rels I:h;?g,;uggest .
i i crisis mode
Bear in mind that even in those new crisi : »
strong possibility for self-fulfilling crisis, p;)hcy \fan;lzl:;i:g; ;L;gﬁ;e !
i i uilibria arise
endogenous—in fact, multiple eq : }
;;:;hﬁvegattack may induce a government tfo l;:haz.lge its s[igliscy SS; Ctg;.;
i 1i ollowing cri ,
f any clear-cut changes in policy fo - trict]
:}?:Il::r?go evid):ence not only against models without rlr:iu{)t;ptl)e :t:qu;‘l)lb;;;
gai i haps it wou etter
t also against models with them. Or per '
::Dl'l\lat this egviclence amounts to a demonstration of the weaknel?s (szctyll:;
measures of economic policy: that it simply shows the poor quality
da;i:l alternative interpretation of the evidence in Eichc?ngf;ee;\, Rgf::,al asrf
Wryplcsz is that what they are measuring lis chiing(lefi ilgmssio;n;bove -
i in ¢* in the theoretica .
the equivalent of the changes in ¢ in retical discussion above. o
fined deteriorationin these:
that case the absence of aclearly de ' damen
tals is evidence against any underlying reason for the currsyfgy cuCFﬁS:: o
this interpretation runs into both practical and conceptual diffi p ;nea_
ractical level, one may question whether any of the qu;m_hta h_\;ed nea-
ls:)ures available is a good proxy for the true ffunc(:_'llamg)r:tf_i1 sr alf(:-psmce the
isti isi ther to defend a fixe :
listic model of the decision whe' ;
Eizadsion is essentially political, it is likely tobe Eﬂuen;ed s:r::gl;:l)irﬁt:l;
i f public patienc
exhaustion .of hard-to-measure reserves o . o e
i ible measures like financial reserves. Ata ep
el one gt o in point of the classical crisis
level, one might remark that one main p : >
t;g::leel:ivas that a%l abrupt speculative attack need have no o'b'VI(iLl‘: vee);
lanatory event: reserves simply needed to fail to a certain c'nucaw CriSi;
VthiCh might bevery hard to determine in advance. Slmllarl);,u in ;e;n criss
modelks a gradual deterioration in (already harq to measgre) n h?Ch s
should eventually push the econom};) ltcn a cnh;:al ?%Tetaiti:’the iy
be able to spot an \
occurs; one should not expect to a ki the e
' i ERM crises {and, to
is leaves Observation 3, that the ¢
exgzl:: the Mexican crisis) seem to have come out of’a wc_Iear b];le s}lg;t;n
the se,nse that there was little sign of a losi of _c;e]clﬂiztgptler:i ' lfat thi)sf
i It seems to be widely ]
before the speculative attacks. wi et justfied
i t the crises were self-fulfilling ra er than j ;
D amantleth f a loss of credibility in finandial
by fundamentals—that the absence of a in § !
n?arkets indicates that there was no reason why_ the cgrr:enaist;r;tq:aes&;
tion needed to be attacked. However, on reﬂectllon tl];is 1: I;ZH Pyl
i i to be vulnerable to selt-
a case to make: if a currency is known ' g
i i i ful to a discrete dev
ive attacks, which will lead if success :
ii%iw:ﬁs: ethe possibility of such an attack should be reflected in market
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expectations even in advance of any actual attack. Even if an attack
need not happen, markets should reflect the possibility that it might. In
this sense, the absence of any early warning from the financial markets
abou: recent currency crises is as puzzling for advocates of self-
fulfilling-crisis stories as for anyone else.

Recentiy Okbstfeld (1995) and Obstfeld and Rogoff (1995} have madean
ingenious if sketchy case for regarding the apparent surprise character of
recent crises as evidence in favor of multiple-equilibrium stories. The
argument runs as follows: sudden speculative attacks have led in a num-
ber of cases to large depreciations, which would have offered large profit
opportunities to anyone who had foreseen them. Since these opportuni-
ties were not reflected in interest premia, the depreciations must have
been regarded ex ante as events that were of low probability. And if we
assume rational expectations, they must truly have been of low probabil-
ity given the information available to markets. But where were the large
surprise shocks to the underlying economic environment facing or poli-
cies carried out by the crisis countries? Obstfeld and Rogoff argue that it
Is implausible to suppose that there were surprise shocks of sufficient
magnitude. If, however, one attributes the crises to sunspots—events
that simply happen to trigger self-fulfilling speculative attack—one need
not look for large changes in the environment. And one is also free to
suppose that such sunspots are rare enough that markets rationally gave
them little weight in advance.

It is an ingenious argument, but how convincing is it? Notice that it
relies on two ancillary assumptions beyond the self-fulfilling crisis mod-
els themselves: the assertion that sunspots that trigger crises are rare,
and the assumption of rational expectations on the part of the market. It
is unclear why the former should be the case {especially if we bear in
mind the discussion of large agenis and their incentives, above); it is also
true that an overwhelming array of direct evidence suggests that foreign-
exchange markets do not make use of all available information. The
apparent failure of the markets to assign zny substantial probability to
either the ERM or Mexican crises is indeed a puzzle, as discussed at
greater length below; but it is far from clear that a low-probability sun-
spot story is the right way to resolve this puzzie.

The other obvious point to make is that both the ERM crises and the
Mexican crisis were preceded by surprise political developments that
came as a severe jolt to financial markets, not so much because of their
direct impact as because of the revelation that the political basis for the
currency regime was less solid than they had imaginad. The era of crisis
in the ERM began with two shocking referendum results on Maastricht:
the initial rejection by Danish voters, and the paper-thin victory in
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France’s referendum. These votes revealed, 'to mpst observers grea:
surprise, that the enthusiasm of Europe’s policy elite fordEg/IU \A’rlT:rnZ”
shared by the broader public; they may thus be regar bi tas i gra
events despite the fact that Danish EMU advocates were a fiho cC L fora
replay and French advocates techrically won. In M@uc(io, 11;31 chne
uprising and Colosio’s assassination rev.ealed a trouble Iinfo : c Scene
that, once again, was news to the financial markets (even if they s
tter). )

ha';li: f;g;:_’g;i evgdence,'then, does not establ.ish an over\tvheh'l‘nnglr)i
compelling case for the importance of self-fulfilling expectations in cu

rency crises.

9. The ERM Crises of 1992-1993

There is no obvious way to test directly whe_:iher any particular cizrlin::)yr
crisis was a necessary event given expectations about fundan}g? hc,’w-
simply & self-fulfilling event triggered b){ a sunspot. 1t is possible, -
ever, to ask whether at the time of a crisis the crisis country was exp:

.. . . dual
. encing a secular deterioration in fundamentals which, like the gradua

erosion of reserves in the runup to ”class.icz’:tl”. crises, could have be(e;g
pushing it toward a critical point. i not—ifit is hard to see any reajlﬁ_
why markets might have concluded that the excl}ang.e 1§g1mtf:l wa:z o
mately unsustainable—then one may be stror_lg[y mch.ne tccl) x;‘n foeyl
fulfilling-crisis stories. On the other hand, 1f then_e is a dezli y Viaced
deteriorating trend, the advocate of self-fulfilling-crisis mode 9;1 is pl e
in the much weaker position of arguing that even t.l'lqugh there tlis a
explanation of the crisis in terms of fundamentals, it is quantitatively
insufficient. ‘

min this light, let us consider the eviden_ce on the EI'{M crlises;l 0: 1?;23—_
1993, making use of the checklist of possible types ot secular de 81;11 o
tion given in Section 4 above. 1 focus on five countries whpse r:u_rred e
were attacked: France, Italy, Spain, Sweden, anq the_ United Kingdo

Consider first the underlying macroeconomic situation of these ec.orfllca)—

mies, as measured by fourindicators: unemployment, output gaps, 12_5
tion, and debt. Some relevant data on each are'shown 11_'1 Figures mie;
These data point strongly to a simple conclusion: all five econo ries
were, by 1992-1993, in a situation wherefa standard macroecoanr; 10;
diagnosis would prescribe monetary expansion—a m.onetalt'iy exp ion
that was blocked by the ERM. Thus all five economies had an evi

i ive to abandon their parities.

mcFei;:;e 2 illustrates the ob}:fious point that the European recoverﬁ ?f tt::
second half of the 1990s had, by the time of the ERM crises, tumed n
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Figure 2 UNEMPLOYMENT RATES
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severe and deepening recession. The rise in unemployment had been
particularly severe in Sweden and the United Kingdom, least visible in
Ttaly.

It might be objected that many Europeai countries have shown secu-
lar upward trends in unemployment, so that the level of unemployment
gives only weak evidence about the scope for monetary expansion. How-

- ever, standard estimates of output gaps—the difference between the
level of output and that consistent with a stable rate of inflation—show
even more clearly the deterioration in the early 1990s. Figure 3 shows the
European Commission’s estimates {European Commission 1995), which
are similar to those of other institutions, including the QECD and the
IMES . : '

Consistent with the view that output in the early 1990s had fallen well

below its natural rate, Figure 4 shows that after accelerating in the late
1980s in the countries in question, the inflation rate (as measured by the

GDP deflator) was both falling and at already quite low levels.

How should we think of the situation implied by these observations?
Suppose that your view of the macroeconomy is a textbook natural-rate-
plus-adaptive-expectations model—that is, amodel in which the inflation
rate accelerates when unemployment is below the NAIRU, decelerates

8. The EC estimates are based not on an attempt to estimate a FPhillips curve, but on a
trend-fitting techrnuique. However, since the actual level of output tends in any case to
fluctuate arcund its “natural” level, the results are similar.
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Figure 3 OUTPUT GAPS
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when unemployment is above the NAIRU. Ther& both the compar:;(;r;
with trend output and the falling inflation rates in European cloun X
would be clear indicators that the recession had Pushed unemp Qymend
rates well above the NAIRU, while the combinat.mn of low lrgllailori :;;t
high unemployment meant that governments might reasona ﬂyﬁet-rz1 i
reducing unemployment was more urgent than driving infla oemin
lower. Inshort, the Européan economies—other than Germany—w

Figure 4 INFLATION RATES
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Figure 5 DEBT/GDP RATIOS
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a situation in which the textbook policy recommendation would be an
expansionary monetary policy. Unfortunately, a commitment to an
exchange-rate mechanism in which Germany acted as de facto key cur-
rency country left other European countries no room for independent
monetary policy.

The case for a monetary expansion frustrated by the commitment to the
ERM is reinforced by the debt situation illustrated in Figure 5, which
shows the debt/GDP ratio. The marked deterioration in several countries,
especially Sweden and Italy, meant both that fiscal expansion as an alter-
native to monetary policy was out of the question, and that a monetary
expansion—which would have helped reduce outla

ys on unemployment
benefits and increased tax revenues—was that much more attractive.

In short, we can easily make the case that for all five countries e* was
substantially larger than é&—that in the absence of the ERM commitment
all five countries would have chosen Inore expansionary monetary poli-
cies, leading to a depreciation of their currencies against the Deutsche
mark.

Now let us turn to the question of whether &* was predictably deterio-
rating. The simplest form of persistent deterioration in fundamentals is
that in which overvaluation §rows over time via “inertial” inflation,
discussed in Section 4 under the heading (i). Here there is some diversity
among the European countries. Figure 6 shows the real exchange rates
of Italy, Sweden, and Spain against Germany from the beginning of 1988
t0 the end of 1994; these three countries continued to experience infla-
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Figure 6 REAL EXCHANGE RATES: DEVALUING NATIONS
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tion at more rapid rates than Germany despite being pegged.to or a(:lln tgll‘l;
case of Sweden) “shadowing” the ecu, and thus becamle;9 uzmre
overvalued up to their abandonment of the parity in l-ate 7 e more
The situations of Britain and France, illustrated in Figure 7, :;vt_ets il
complicated. The United Kingdom entered the ERM late, an 1as 1i tt;:rl)é
followed a substantial nominal gcrlld real ;gﬁchmaa;c:;g'i‘lgsi :u e litte
further real appreciation, but a widesprea : omists and
businessmen that the entry had taken place attoo high an exchang
itfle change in its real exchange rate vis-a-vis Gem:lapy.
Fr?tn ;flgst}llto ;Zzil;rom this igndicator that in the case of Francge and B:-.t::eli
while there was a strong incentive to adopt a more expanstl,ogary mone-
tary policy and hence drop out of the ERM, th?re was no o vu;l:jar ason
e e oare s .t hwerer, 3 seomed tht
ioration in ¢*. To many economists a » , t
if;t;:;ﬂ:s for deval)lrlaﬁon were growing despite the ab;en;e ofto;aggs
ing real appreciation. After all, une?plomi?; ;;iiii:réono dt}::; Baps
ising in both countries; even absen ! . d
::vlzgenrtlis*ll:tgthe gap between ¢* and the ERM parity was grow1..ng'illf :ﬁg
takes standard models of international macroeconomics seriou t}e”rme_
ultimate test of whether a currency is overvalued depends not on in erme
diate indicators like real exchange rates, but on actual macroeco
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Figure 7 REAL EXCHANGE RATES: FRANCE vs. UK
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performance—whatever PPP calculations say, exchange rates must ult-
mately be evaluated on a PPE? basis.

Maoreover, there was a particular reason—the interaction between Ger-
man reunification and the status of the Deutsche mark as the de facto key
currency—why many observers believed that there were growing strains
on the ERM, leading a number of economists to predict an ERM breakup
well in advance of the actual events (see, for example, Krugman, 1990).

This is a familiar story, but it is worth repeating briefly here for the
light it sheds on the crisis. Figure 8, drawn from Krugman and Obstfeld
(1994), " illustrates the standard argument. It shows IS—LM diagrams for
two countries: a key currency country (“Gemmnany”) and a second coun-
try (“France”) that has committed itself to using monetary policy to peg
its exchange rate. If the exchange-rate peg is fully credible, interest rates
must be equal in the two countries.

The scenario then runs as follows: Germany, deciding to finance the
costs of reunification with debt rather than current taxes, engages in a
fiscal expansion; its IS curve shifls out to IS’. In order to avert any
inflationary pressures, however, the Bundesbank offsets this expansion

9. The proof of the pudding is in the eating.
10. Obstfeld’s half.

i
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Figure 8 THE LOGIC OF THE ERM CRISIS

M

Germany France

with a tight monetary policy, shifting LM in to LM’ and leaving output
anged.
Llnl;?:cedgwith the resulting rise in the German interest rate, I?ranc_e must
match it in order to maintain the currency parity. It therefo?e is ob_llg.ed to
follow the Bundesbank with its own tight money pplicy. S]{'ICE this is not
an offset to a fiscal expansien, however, the rgsul_t isa decline in outpttlxlt,
warranted not by the domestic macrolfconomlc situation but only by the
intain parity with the mark. .

ne’[e'(filizoi:l;c;?h a cfudety and a mechanical representation of. the economic
forces involved, but it nonetheless makes two useful' points. First, the
fiscal shock from German reunification created a strain on the ERM—a
motive for European naticns other than Germany to defect from the
mechanism—that had not been there before: in 1992 .there was conflict
between the monetary palicy that seemed appropriate for Germany
and that which seemed appropriate for other European naticns, in a
way that had not been the case ealier. Second, the analysis pomt; to
the irrelevance of several indicators that commentators have use lto
argue that France in particular was not a reasonable target for spe(:t(x1 a-
tive attack. It has been pointed out that in 1992-1993 France had a
lower inflation rate than Germany, a smaller budget d_eﬁat, and a
current-account surplus compared with Germany’s deficit; surely, ar-
gue some commentators, this means that the franc should have l;b.leent ;12
a strong rather than a weak position. And they thex:efore argue that he
franc’s woes demonstrate that even a country w1th.no fundamen y
problems can be subjected to a devastating speculative attack. But
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one takes the scenario in Figure 8, and imagines that France and Ger-
many start from identical macroeconomic positions—the same inflation
rate, the same budget deficit, and the same current-account balance—
one would expect to see France start to look better on all three: a lower
budget deficit because it has rot had the fiscal expansion, a more
positive current account because the depressed state of the economy
reduces imports, and over time a lower inflation rate because of the
output gap. Nonetheless, in this story France has an incentive to aban-
don its ERM parity in order to Fursue a more expansionary monetary
policy: the indicators ofien cited in support of the idea of a structurally
strong franc are irrelevant.

Could it be said that these incentives to depreciate were increasing
predictably over time? Again, itis not hard to make a case. First, over the
course of 19911992 estimates of the cost of German reunification—and
hence of the size of the shock illustrated by Figure 8—were rising
steadily. Second, as pointed out in Section 4, the political and social
strains of a given output gap tend to mount over time. Third, we may
once again poin to the debt problems, which constituted a visible source
of growing pressure {and continue to do S0, as recent events in France
demonstrate).

On the basis of ali of these indicators, then, it is hard to see on what
basis one would use the ERM cackup-as evidence for self-fulfilling
crises. Fundamentals relevant to the willingness of governments to con-
tinue pegging their currencies had clearly worsened, and showed every
sign of continuing to worsen. These trends caused many econormnists to
forecasta crisis—correctly,

The enly argument that one might make on behalf of a self-fulfilling-
crisis story would be one that relies heavily on the absence of early
warning signs in the financial markets. Interest differentials against cri-
sis countries did not begin to widen until summer 1992. As described
above, this observation has been interpreted by Obstfeld (1995) and by
Obstfeld and Rogoff (1995) to mean that the attacks mast have been low-
probability events, instigated by sunspots. The failure of the markets to
signal any risks zhead is indeed puzzling. However, consider how the
Obstfeld-Rogoff argument stands in the light of the evidence above. We

must argue that although there was a substantial detetioration in the
fundamentals, which led many economists to forecast a crisis—and al-
though these forecasts were right—nonetheless the failure of the markets to
anticipate the crisis must be taken as evidence that this crisis was not
justified by the fundamentals, and instead was a self-fulfilling event that
occurred out of the blue.

What alternative explanation can we offer? It is hard to avoid the suspi-
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cion that financial markets were simply rnyop-ic in the runup to Eo;h thi
ERM and the Mexican crises. Unfortunately, this conc:}uswr} wlr’:ea' s at‘lr:; t
with all of the currently popular models: both the da§51ca \Ee:v )
crises occur as soon as they can, because of forward-looking marke s;; a:al
the “self-fulfilling” view that crises can occur randely, because ratio

investors know that speculative attacks will be validated. _

10. Concluding Remarks

Qver the last two years international econor.nists have given remarka.l;iz
serious credence to a view that, if correct, fmght‘ greatly change ac}a-ur wket
about the conduct of both macroeconomic policy anq financi 1::1]; ot
regulation in open economies. This view, groupded n dlllew n;c;tes o
speculative attack, holds that such attacks on fixed exl .angzl rates are
not, as has previously been thought, responses to underlying udamen
tal weaknesses of the currency regime, R:?l:her, the)'; are. self- il (f,_r
events that can undermine otherwise sustama_bie regimes; sorﬂe et:a e
mists seem even to believe that no fixed rate is safe from ;uc 1?1 ate;'
In this paper [ have tried to throw some (but not too much) c;) }:; et
on this new view. One part of the new wgw——'tha_t governments ;ibj_]jty
be thought of as trading off macroeconomic obj ectives ag;inst cre: : ml;
rather than mechanically pursuing credit creation until reserve Jun
out—is surely cormrect. The new iiteratgre goes too far, h%we:(?dl:l * ?n
posing that this change in the under}yl.ng macro and pci)]i t(;y odells
itself a necessary reason to believe in mflltlp'le gqufu r:ia nd selt
fulfiling crises. A predictable seatﬂhar c}gt?:of:ﬁg mwmr:! ﬁj:;nate -
i s a basic assumption in the o er: — . \
;a};i)hetv::zen necessary anI(Jj sufficient conditi(?ns for specu].at;\:e ;j:gd: ali:
many of the new models as well. Uncertainty of Fhe nngS g
restore some indeterminacy in the timing of speculatl‘.rf attg. {in both
old and new models), but it can also create a ?E}Hem of' pro mg ; facks
that might create a false impression of muitiple ethfb'm:{ te?mi Jar cgy
agents a la George Soros may act to narrow th.e'range of inde e Cast;;
An informal review of the available empirical evxdence_: L‘ls gasts
doubt on the case for self-fulfilling speculative attack. In pax:ﬁ; . ;r,ve e
seem to have been very good reasons why speculators might ha

tacked the European countries they did in 1992-1993. It is puzzling that

markets did not seem concerned about the po_ssiblhty of ;ufjh attrarf:cs1
until very late, especially since many economic analy_sts a bw:e:n ned
about them well in advance; but this lack of early waming ?a_nl made
into evidence for self-fulfilling-crisis models only through a fairly c

luted and indirect argument.
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aﬂIar:j:sum, we.should not take the analysis of self-fulfiliing speculative

attack tocl).l stenously, at least not yet. For the time being it is best to
e that most countries achieve curren iSi 2shi

oy they s ¢y crisis the old-fashioned

Appendix. Deriving the Government's Loss Functi
Simple Macro Mp d(gl ment’s Loss Function from a

This paper analyzes the currency-crisis issue in terms of a reduced-form
government loss function; the reason for doing so is that the logic of thy
aI.talysw i ]arsely independent of the details of the macro model Ance!
%wen the mev1t.?b]e divisions of opinion about macro modeling strétegy
ihs;een;i a good idea to put those details aside, so that the main points o;?
n analysis do not get caught up in contentious but orthogonal issues.
towever, it may also be useful to show how one particular model
give rise o the assumed loss function. =
mfhm::iglfr, ths:'n, a Mundgﬂ—Fleming-type open-economy macro model
T S eljlr ta};{lces. (In this .model these prices will be treated as a
nndamen .t;an assumption that will be reasonable in a medium-
del with substantial inertial inflation. Such a model, it may be
argued, is reasonable for thinking about the ERM crises. although not i
all cases.) In such models, output is demand-determined; wegcanoljrlfj
?a?jehthe mod.el to write output as a function of the real exchange rate
whic determines the competitiveness of the country’s good
real interest rate: Boods) and the

y=at+tBe+p*—p - Hi-m), (29)

where p*, p are the logs of the forei ic pri
, and d i
the expected rate of inflation. & omesnicpricefevels, and s
We may also intreduce a mon. i
¢ troc ey demand equation; as this will pl
role in the analysis, it can be left generally stated as Py

m—p=L{y,1). (30)

The economy is ass i
umed open to capital movement, wi izati
of expected returns; thus F b with equalzation

i=i*+e -

. L

l\;\;ﬁi\ﬂ: the foreign interest rate and e the expected rate of depreciation.

N }tf, (;ve assume that the government’s underlying loss function may
stated in terms of the deviation of output from a desired level:
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H=(y — 9 32

We may now define the *fundamental” ¢* as the (log) exchange rate
that would leave output equal to its target level in the absence of any
expected depreciation—that is, we define ¢* implicitly so that

j=at et +p—p) - A -, (33)
implying
f*=%[?—a+ﬁ(P-P*)+v(i*—ﬂ)L (34)
which in turn lets us write
y—g=—p — e~ v (39)
leading to the loss function

(36)

H= [ —e) + yoF.

The logic here is, of course, very simple: output is depressed below its
target level both by overvaluation of the exchange rate and by expecta-
tions of depreciation, which raise domestic interest rates.

REFERENCES

W., and V. Grilli. (1992). Anomalous speculative attacks on fixed ex-
of the “gold standard paradox.” In

P. Krugman and M. Miller {eds.).

Buiter,
change rate regimes: Possible resolutions

Exchange Rate Targets and Currency Bands,
Cambridge: Cambridge University Press.
Calvo, G. (1995). Vaneties of capital-market crises.

ing Paper.
Chen, Z. {1995). Speculative market
rate mechanism. London: Centre

Paper 1164.
Cole, H., and T. Kehoe. (1996a). A self-fulfilling model of Mexico’s 1994-5 debt

crisis. Federal Reserve Bank of Minneapolis. Staff Report 210.

, and . (1996b). Self-fulfilling debt crises. Federal Reserve Bank of
Minneapolis. Staff Report 211.

Eichengresn, B., A. Rose, and C. Wyplosz. (1995). Exchange market mayhem:
The antecedents and aftermath of speculative attacks. Economic Policy 21:249-
312. -

Flood, R., and P. Garber. (1994). Collapsing exchange-rate regimes: Some linear
examples. Journal of International Econonics 17:1-13.

University of Maryland. Work-

structure and the collapse of an exchange
for Economic Policy Research. Discussion




378 - Kehoe

Grossman, S., and O. Hart. (1981).. The allocational role of takeover bids in
situations of asymmetric information. Journal of Finance 36:253-270.

Krugman, P. (1979). A maodel of balance-of-payments crises. Journal of Money,
Credit, end Banking 11:311-325,

- (1990). A looming European recession? LS News and World Report, Decem-

ber 17, p. 73.

» and Obstfeld, M. (1934). Infernational Economics: Theory and Pdicy. New

York: Harper Collins. .

» and J. Rotemberg, (1992). Speculative attacks on target zones. In Target
Zones and Currency Bands, P. Krugman and M. Miller (eds.), Cambricge: Cam-
bridge University Press.

Morris, S, and H. Shin. (1995). Informational events that trigger currency at-
tacks. Federal Reserve Bank of Philadelphia. Werking Paper.

Obstfeld, M. (1994). The logic of currency crises. Cahiers Economigues et Monetaires
(Bank of France) 43:189-213. - )

- (1996). Models of currency crises with self-fulfilling features. European

Economic Review 40:1037-1048,

» and K. Rogoff. (1995). The mirage of fixed exchange rates. fournal of
Economic Perspectives 9:73—96.

Rose, A., and L. Svensson. (1994). European exchange rate credibility before the
fall. European Economic Review 38:1185-1216.

Salant, S., and D. Henderson. (1978). Market anticipation of government policy
and the price of gold. Journal of Political Economy 86:627—648.

Commerts
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L. Introduction

I have always found Paul Krugman's papers to be thoughtful and pro-
vocative, and this paper is no exception. It deals with an important and
controversial question: Which of two sets of theories better exphin cur-
fent account crises—the classical theories in which such crises are deter-
mined by fundamentals, or the new theories in which, although the
possibility of a crisis may be determined by fundamentals, the crisis

{would like to thank, without implicating, Caroline Betts, Chari, Hal Cole, Patrick Kehoe,
and Ellen McGrattan for helpful discussions. The research reported on here has been
supported by a grant from the Air Force Office of Scientific Research, Air Force Materiel
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recessarily those of the Air Force Office of Scientific Research or the U.S. government. The
views expressed herein are those of the author and not necessarily those of the Federal
Feserve Bank of Minneapolis or the Federal Reserve System.
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itself is triggered by what journalists and finance ministers call the herd
behavior of investors and economic theorists call, for want of a _better
term, surnspots? The first set of theories produces crises that are, in the
absence of large shocks to the fundamentals, predictable. A Monday-
morning quarterback can explain exactly why the crisis shf)uld have
been foreseen. The second set of theories produces crises with a more
arbitrary character. Although we can see the role of fundamentals in
determining the conditions that allow ‘the crises to occur, we ¢an also
imagine a different outcorne. ' ' N

Paul definitely favors the first set of theories, and not surprisingly—
Krugman (1979) was one of the seminal papers in the development.of
these theories. As economists, we should all favor these sorts of theories
¢ priori: ideally, economic fundamentals should pin down outcomes.
Recent events, however, espedially those in Mexico in 1994 an.d early
1995, have pushed me in the direction of the second set of theories (see
Cole and Kehoe, 1995). )

Although Paul’s argument that, reinterpreted correctly, the classical
theories can still explain the recent current account crises in Europe and
Mexico did not convince me, I learned a lot from reading his paper. The
next section briefly lays out what I thought to be the most important
contributions of the paper. The third section critiques Paul’s l_'heory and
suggests an alternative in which the economic actors recogmze the dy-
namic na‘ure of the model. The fourth, and final, section argues that the
1994-1995 Mexican crisis had an arbitrary character that is better ex-
plained using the second set of theories.

2. Contributions of the Poper

I discussing the new crisis theories that have followgd the work - of
Obstfeld (1994), Faul distinguishes between the quelmg of endoge-
nous policy and the possibility for muitiple equilibria in the mode]s'. The
decision to devalue is made by a government that acts to maximize
welfare in the domestic economy but cannot commit toits future actions.
The government therefore faces a time-consistency problem in the sense
of Kydland and Prescott (1977). As Barro and Gordon .(1983) have
stressed, in this sort of environment the expectations of private agents
about government actions have an important feedback in determining
what those actions should be, ‘
As Paul points out, in a model with endogenous govemment.p_ohcy,
any economic variable can be a fundamental in terms of explaining a
devaluation if we can imagine that variable in the government’s objective
function. As Paul's discussion of the European Exchange Rate Mecha-




