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ex ante as less integrated with world capital markets than industrial countries.
The same methodology, with similar results, was used by Wong (1990) to look
at a cross-section sample of forty five developing countries. Khalkhali and
Dara (2007) applied a varying coefficients error-correction mwmﬁo.wnr to twenty
three industrial countries over the period 1970-2003 and found evidence of
a close relationship between saving and investment, both in the shori and
the long mun, with the long-run relationship appearing to be stronger for the
more open economies. By contrast, they found no evidence that countries that
are more open to trade are also more open in terms of capital flows, that
is, the degree of capital mobility does not appear to be positively related to
trade openness. Finally, in a study of Mexico’s experience during the period
1960-2002, Payne (2005) found that savings and investment are cointegrated
(suggesting low capital mobility in the long run}, but there is also evidence of
structural instability following the debt crisis that the coanﬁ.% experienced in
the early 1980s.

Overall, the existing evidence for developing countries suggests that few,
if any, developing countries can be considered to be financially closed. At the
same time, while many of these countries should be regarded as financially
open, perfect capital mobility does not hold.

15|

mxn_._m.:um.mmmﬂm Crises

The sources and implications of inconsistencies that may arise between the
exchange-ratejregime and other macroeconomic policy instruments have been
the subject 'of considerable attention in recent years. The currency crises that
have occurred since the early 1990s (particularly in Mexico, as discussed
below) have led to a resurgence of interest in models of speculative attacks

-and exchange-rate crises. Two strands appear to dominate- the literature at

present. :Ooniwuaou&: models tend to emphasize inconsistencies between'
fiscal, Eomﬁmg and exchange-rate policies and the role of speculative attacks
in “forcing” the abandonment of a currency peg.

More recent models, by contrast, emphasize the vulnerability of mwnwmmmm-
1ate systems mnswn in the presence of consistent macroeconomic policies
and sound market fundamentals. They explicitly account for policymakers’
preferences mum the Qman.ommm that they face in their policy objectives. In this
setting, an owowmbma rate “‘crisis” (a devaluation or a switch to a floating-
rate regime) is viewed as an ex ante optimal decjsion for the policymaker.
These models also highlight the role of self-fulfifling mechanisms, multiple
equilibria, and credibility factors. For instance, an arbitrary increase in inflation
expectations Qh&znmm by a perceived incentive to relax monetary and fiscal
policies in Em face of um_..amﬁnun unemployment) Em% raise domestic interest
rates to man an extent that the cost of preserving the peg (foregoing the
possibility to: stimulate output by raising prices and lowering real wages)
becomes so E,Hmm that the authorities may find it optimal to devalue or abandon
altogether a mwma exchange-rate regime. Market expectations may thus take
on the nrmumoﬁﬁmnom of self-fulfilling prophecies. Another line of reasoning,
which has led to the so-called third- ~generation medels of currency crises,
emphasize the role of balance sheet factors mHa mbmuﬁm_ sector weaknesses
in triggering mwanﬁmnﬁ attacks.

This chapter is organized in five parts. H_rm first part discusses how macro-
economic policy inconsistencies may lead to recurrent speculative attacks and
ultimately to mﬁ collapse of a fixed exchange Bﬁ.mﬂﬁ second part examines
the m@oopa,mmunwmuo: models of currency crises: It begins by considering
a simpie Eomo_ that illustrates the interactions between policymakers’ pref-

erences (in Eo presence of an Emmmouannmﬁﬁowﬂma trade-off) and self-
fulfilling nxwanﬂmﬁoum It then considers the links between credibility and

reputation (as discussed in Chapter 12) and the a.nﬂmmou to devalue. The third
part discusses briefly recent attempts to integrate first- and second-generation
models of currency crises. The fourth part examines third-generation models
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of currency crises. The fifth part reviews experiences with currency crises in

. Mexica, Thaitand, Brazil, and Argentina.!

1| Currency Crises: Conventional Approach

A fundamental proposition of open-sconomy macroeconomics is that the
viability of a fixed exchange-rate regime requires maintaining long-run con-
sistency between mouneiary, fiscal, and exchange-rate policies. “Excessive”
domestic credit growth leads to a gradual loss of foreign reserves and
ultimately to an abandonment of the fixed exchange rate, once the central bank
becomes incapable of defending the parity any longer. Over the past decade a
large formal literature has focused on the short- and long-run consequences

of incompatible macroeconomic policies for the balance of payments of a

small open economy in which agents are able to anticipate future decisions
by policymakers. In a pioneering paper, Krugman (1979) showed that under
a fixed exchange-rate regime, domestic credit creation in excess of money
demand growth may lead to a sudden speculative attack against the currency
that forces the abandonment of the fixed exchange rate and the adoption of a

- flexible-rate regime. Moreover, this attack will always occur before the ceniral

bank would have run out of reserves in the absence of speculation, and will
take place at a well-defined date. . S )

This section examines the implications of the literature on balance-of-
payments crises for understanding the collapse of exchange-rate regimes
in developing .mo.cﬁﬁmm..m We first set out a single-good, full-employment,

small open-economy model that specifies the basic theoretical framework
used for analyzing balance-of-payments crises. We then summarize some
impertant extensions of this framework, namely, the nature of the post-collapse
exchange-rate regime, the output and current account implications of an
anticipated exchange-rate crisis, and the role of external borrowing and capital
coutrols. : C

1.1 | The Basic Model

Consider a small open economy whose residents consume a single, tradable

- good. Domestic supply of the good is exogenous, and mﬁm.momﬂma.ou.ﬂg@

price is fixed (at, say, unity). The domestic price level is equal, as a result
of purchasing-power parity, to the nominal exchange rate. Agents hold three
categories of assets: domestic money (which is not held abroad), and domestic

1 Althongh our focus in this chapter is on crises, it should be noted that a number of countries
managed to exit pegged exchange-rate regimes in-an orderly manner; see Agénor (20044a) and
Asici et al. (2005) for a discussion and some formal empirical evidence on ihe conditions for a
successful exit.

2 This section draws to a large extent on Agénor and Flood (1994).
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and foreign bonds, which are perfectly substitutable. There are no private
banks, so that the money stock is equal to the sum of domestic credit issued by
the central Bank and the domestic-¢nrrency value of foreign reserves held by
the ¢entral bank. Foreign reserves earn no interest, and domestic credit expands
at'a constant nominal growth rate. Finally, agents are endowed with perfect
foresight. .

The model is defined by the following set of equations:

m-—-p=y—oai, a=0, (1)
m=yd+{(1—y)R, 0<y<l, (2)
d=p>0, | (3)
p=e - )
P=i*+eé _ {5)

All variables, except interest rates, are measured in logarithms. m denotes
the nominal'money stock, 4 domestic credit, R the domestic-currency value of
foreign reserves held by the central bank, e the spot exchange rate, p the price
level, y exogencus output, [* the foreign interest rate (assumed constant), and
i the domestic interest rate.. .

Equation (1) relates the real demand for money positively io real income
and negatively to the domestic interest rate. Equation (2) is a log-linear approx-
imation to the identity defining the money stock'as the stock of reserves and
domestic oﬂm&ﬁ which grows at the nominal rate & (Eguation 3). Equations (4)
and (5) define, respectively, purchasing-power parity and uncovered interest
parity. .

Setting!8 = y -~ &i* and combining Equations (1), (4), and (5) yields

Slmﬂmlﬁm,‘mv_o. (6)
Under m fixed exchange-rate regime, € and é = 0, so that
m—g=34, {7}

which F&nwﬂnm. that the ceniral bank accommodates any change in domestic
money demand through the purchase or sale of foreign reserves to the public.3
Using Equations (2) and (7) yields .

xua+©|e&>Hray (8)

3 Becuse mmEE is perfectly mobile, the stock of foreign reserves can jump discontinuousy as

" private agents wmmmu.umn their portfolios in response to current or anticipated shocks.

5

2
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and, using (3},
R=—u/®, @=10-v)y.. G

Equation (9) indicates that if domestic credit expansion is excessive [that
is, if it exceeds the rate of growth of the demand for money, which depends on
8 as shown in Equation (7), and is assumed here to be zero], reserves are run
down at a rate proportional to the rate of credit expansion. Any finite stock of
foreign reserves will therefore be depleted in a finite period of time.

Suppose that the central bank announces at time # that it will stop
defending the current fixed exchange rate after reserves reach a lower bound,
R;, at which point it will withdraw from the foreign exchange market and allow
the exchange rate to float freely thereafter. With a positive rate of domestic
credit growth, rational agents will anticipate that, without speculation, reserves
will eventually fall to the lower bound, and will therefore foresee the ultimate
collapse of the system. To avoid losses arising from an abropt depreciation of
the exchange rate at the time of collapse, speculators will force a crisis before
the lower bound on reserves is reached. The issue is thus to determine the exact
moment at which the fixed exchange-rate regime is abandoned or, equivalently,
the time of transition to a floating-raie regime.

The length of the fransition period can be calculated by cmEm & process of
backward induction, which has been formalized by Flood and Garber (1984).
In equilibrium and under perfect foresight, agents can never expect a discrete
jump in the level of the exchange rate, because a jump would provide them with
profitable arbitrage opportunitics. As a consequence, arbitrage in the foreign
exchange market requires the exchange rate that prevails immediately after the
attack to equal the fixed rate prevailing at the time of the attack. Formally, the
time of collapse is found at the point where the “shadow floating rate,” which
reflects market fundamentals, is equal to the prevailing fixed rate. The shadow
floating rate is the exchange rate that would prevail with the current credit
stock if reserves had fallen to the minimum level and the exchange rate were
allowed to float freely. As long as the fixed exchange rate is more depreciated
than the shadow floating rate, the fixed-rate regime is viable; beyond that point,
the fixed rate is not sustainable. The reason is that if' the shadow floating
rate falls below the prevailing fixed rate, speculators would not profit from
driving the government’s stock of reserves to its lower bound and precipitating
the adoption of a floating-rate regime, because they would experience an
instantaneous capital loss on their purchases of foreign currency, On the other
hand, if the shadow floating rate is above the fixed rate, speculators would
experience an instantaneous capital gain. Neither anticipated capital gains nor
losses at an infinite ratc are compatible with a perfeci-foresight equilibrium.
Speculators will compete with each other to eliminate such opportunities.
This type of behavior leads to an equilibrium attack, which incorporates the
arbitrage condition that the pre-attack fixed rate should equal the post-attack
floating rate.

Exchange-Rate Crises

A first Wmﬁnﬁ. therefore, is to find the solution for the shadow floating

- exchange rate, which can be written as

e=Kg+rim, (10)

where i EE #; are as-yet-undetermined coefficients and, from (2), m =
yd + (1 — y)R; when reserves reach their lower level. 4
Taking the rate of ¢hange of Equation (10) and noting from Equation (2)

that under a floating-rate regime s = yd yields

é=Kryp. (11)

In the post-collapse regime, therefore, the exchange rate depreciates
steadily and proportionaily to the rate of growth of domestic credit. Substi-
Eﬁuw (11 E ﬁ@ yields, with § = 0 for simplicity,

e=m+aiy L. (12)
OoEmeEm Equations (12) and (10) yields
Kp=ayp, k=1

From ﬁmummou (3), d =dy+ pt. Using the definition of m given above
and substituting in Equation (12) yields
= yldo+aw)+{1—y)R +yut. (13}

The fixed exchange-rate regime collapses when the prevailing parity, &
equals the shadow floating rate, e. From (13) the ‘exact time of collapse, ., is
obtained by mmﬂmﬁm & =e, so that

=[e—ydo—(1—y)R]/yp—a,
or, because, w.ow.b Equations (2} and G_v, E=ydo+(1— vmo.
te=O(Ro— R)/ 1 —a, (14)

where Ry denotes the initial stock of reserves.

*In wmn@.mm, the exchange-rate solution can be derived—assuming no bubbles—by using the

" forward nxwwums_u of Equation (6) and the definition of m when reserves reach their minimum

Tevel:
. .
o=/ [ e +(1— )R —Nesplic ~ Wyaldh,
'
or by using mc_%wmcn (3),

e=(y/a) \. {d +{k— )+ (1 — )Ry — 8 expi(t — k) /a)dh,

Vi

. which expresses the shadow Aoating axn:m.nwn rate as the “present discounted value” of future

fandamentals. Integrating this expression by parts yields Equation (13) below.
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Equation (14) indicates that the higher the initial stock of reserves; the
lower the critical level, or the lower the rate of credit expansion, the longer it
will take before the collapse occurs. With no “speculative” demand for money,
o =0, and the collapse occurs when reserves are run:down to the minimum
level. The interest rate (semi-) elasticity of money demand determines the size
of the downward shift in money balances and reserves that takes place when
the fixed exchange-rate regime collapses and the nominal interest rate jumps
to reflect an expected depreciation of the domestic currency. The larger w is,
the earlier the crisis.’

The analysis implies, therefore, that the speculative attack always occurs
before the central bank would have reached the minimum level of reserves in
the absence of speculation. Using Equation (8) with § = 0 yields the stock of
reserves just before the attack (that is, at £7):%

= lim Ry, =(€—yd, )/ (1 -v),

[

where d,- = dp + i, so that

wp (€ —yido+pe; 52 IS {15)
Using Equation (14) yields
&—ydo=yulty +a)+(1~p)R. (16)
Finally, combining (15) and (16) yields
e =Ri+ou/0. . (17)

Figure 15.1 illustrates the process of a U&mbomlom.wm%_bmﬁm crisis, under

the assumption that the rinimum level of reserves is zero.”. The top panel of

the figure portrays the behavior of reserves, domestic credit, and the money
stock before and after the regime change, and the bottom panel displays the
behavior of the exchange rate. Prior to the collapse at ¢,, the money stock is
constant, but its composition varies because domestic credit rises at the rate
1 and reserves decline at the rate 1./ ©. An instant before the regime shift,
a speculative attack occurs, and both reserves and the money stock fall by
o/ ©. Becanse Ry =0, the money stock is equal to domestic Qdm: in the
post-collapse regime.

3 Note also that the larger the irstial proportion of domestic credit in the money stock (the
higher y), the sooner the oozmnmw ¥. however, appears in our reduced form as an artifact of log-
linearization, and is used in the model mainly to convert the exogenous credit growth rate to 2
money supply growth rate.

6 R is discontinuous at time f... Ttis positive as approached from w&os and jumps down to its
criticat level Ry at Z,. )

7Récall that R denotes the logarithm of the stock of foreign reserves, so it is simply an
accounting convention to set Ry =0

Exchange-Rate Crises
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Figure 15.1
The Process of a Balance-of-Payments Crisis.
Source: Agénor and Flood (1994, p. 230.)

As shown in the bottom panel of Figure 13.1, the exchange rate remains
constant at £ until the collapse occnrs. The path continuing through 4B ‘and
then Eﬁum a discrete exchange-rate jump BC corresponds to the “natural
collapse” scenario (o = 0). With speculation, the transition occurs earlier, at 4,
preventing a discrete change in the exchange rate from occurring. Speculators,
who foresee. reserves running down to their critical level, avoid losses that
would _.nma: from the discrete exchange-rate change by attacking the currency
atthe wo_bﬁ where the transition to the float is smooth, that is, whére the shadow
floating mwowmumo rate equals the prevailing fixed rate:?

& This analysis can be easily extended to consider the case where the precollapse regime is a
crawling peg amrangement. See, for instance, Connolly and Taylor (1984).
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1.2] Extensions to the Basic Framework

The literature on balance-of-payments crises has refined and extended the basic
theory presented above in a variety of directions. This subsection examines
some of the areas in which this literature has developed. It first considers
alternative assumptions regarding the post-collapse exchange-rate regime,
focusing on the case of a (perfectly anticipated) temporary post-collapse period
of floating followed by repegging. We then discuss the real effects of an
exchange-rate collapse, and the role of foreign borrowing and the imposition
of capital controls as policy measures aimed at postponing (or wmmaﬁunnmu the
occurrence of a balance-of-payments crisis.”

1.2.1 | ‘Sterilization

A key assumption of the Kmgman—Flood-Garber model is that the money
supply falls, in line with- money demand, at the moment the currency attack
takes place. However, if reserve losses are completely sterilized, such a discrete
jump will rot take place. This case has been studied by Flood, et al. (1996).
Their analysis shows that the fixed exchange-rate regime is not viable under
full sterilization; as long as agents understand that the central bank plaus to
sterilize an eventual speculative attack, they will attack immediately. To see
this, consider the money market eguilibrium condition (6) with § = 0. If the
money stock is constant as a result of sterilized intervention (ai, say, m = mg)
and the exchange rate is fixed, this condition becomes

msg— I3 " Ou
whereas, in the posi-atiack floating-rate regirie, with é = u:
myg—e=—ajt.

Subtracting the second nmwnmmw.mou from the first yields
e—é=qou >0

Thus, if the money supply does not change when the attack takes place, the
shadow exchange rate {(consistent with money market equilibrium) will atways
exceed the prevailing fixed exchange rate, thereby provoking an immediate
attack. By adding a risk premiumn to the above model, Flood et al. (1996)
show that the extended model with sterilization can be compatible: with a
fixed exchange rate. Essentially, the risk premium adjusts to keep the demand
for money constant, just as sterilization maintains money supply constant. A
feature of their analysis is that because the money supply does not change,
and the exchange rate cannot jump (although its rate of change, ¢, does),

9 An area that has received much attention in recent years is the fink between banking crises
and exchange-rate crises. The analytical issues involved are examined in Chapter 16.
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the domestic interest rate cannot jump either—in contrast to the standard
framework.

1.2.2 } Alternative Post-Collapse Regimes

The focus of the early theoretical literature on balance-of-payments crises
has been on the transition from a fixed exchange rate to a post-collapse
floating rate. Various alternative scenarios are, however, suggested by actual
experience. Following the breakdown of the fixed-rate system, the central bank
¢an devalie the currency, implement a dual-exchange-rate areangement, or
adopt a ommémbm peg regime. In general, the mnumm of a crisis depends on
the particular exchange-rate arrangement that agents expect the central bank to
adopt mmﬂ. a run on its reserve stock has forced the abandonment of the initial
fixed rate. We will examine, for illustrative purposes, the case in which, after
allowing the currency to foat for a certain period of time, the ceniral bank
returns to ,E@ foreign exchange market and fixes the exchange rate at a new,
more depreciated level (Obstfeld, 1984). .

mz@w@mn that the length of the transitory period of floating, denoted by T,
and the level &y > & to which the exchange rate will be pegged at the end of
the transition are known with certainty.'? The time f. at which the speculative
attack occurs is calculated, as before, by a process of backward induction.
However, this principle now imposes two restrictions rather than one. First, as
before, Ew initial fixed rate & must coincide with the relevant shadow floating
rate, that mm“ Z=e, . Second, at time £, 4 T, thé preannounced new fixed rate
2z must &wo coincide with the interim floating rate, &y = mié.: The last
Hn@EHoEmE acts as a termioal condition on the mxowgma._.mﬁa differential
equation. :

In the mo_.mmounm discussion, when the central bank’s policy was assumed
to 540?0 abandonment of the fixed rate and w&owﬂom of a permanent float
Bﬁw&mﬂg the shadow floating rate was given by Equation (12). Now, under a
transitory floating regime, the shadow rate is given by

e=iqg+rim+Cexpltfo), t=t=t+T {18)

where C is an undetermined constant.!* The complete solution must therefore
specify values for both ¢, and C. These values are obtained by imposing & = ¢,

10 Note Eun the new fixed exchange rate, to be viable, must be greater than (that is, more
nmunmﬁmﬁ& or nnEE to the rate that would have prevailed had there been a permanent post-crisis
float.

Uasg before, this is implied by the absence of mHEn.mmm profits, which rules out anticipated
discrete nrwunmm in the exchaage rate.

i2 The last term in Equation (18} represents a “speculative bubble” component, which was raled
out from the solution (13) by imposing the transversality conditicn C = 0. Imposing the terminal
condition &g = &7 now requires C # 0.

-]
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and &g = e, 7 on Equation {1 8).12 The solutions for £, and C are
t, =(EF—ayp—yda—Q/vi, (19)
C = Qexp(—t. /o), - (20)

ﬁ.&mﬁb"ﬁmmlmvlftﬂ\_“muﬁq\& -1]. :

Equation (19) indicates that the collapse time is linked.to the mag-
nitude of the expected devaluation (Zx— €) and the lengih of the transi-
tional fAoat.* Crises occur earlier the greater the anticipated devaluation:
Equation (19) shows that the higher the anticipated post-devaluation exchange
rate, the sooner the speculative aftack occurs (81,/82x < 0).1° The relationship
between the collapse time and the length of the floating-rate interval depends,
in general, on the parameters of the model, it is negative for small T and
positive for large T 1f the transitional float is sufficienily brief, therefore, a
speculative attack on the domestic currency will occur as soon as the private
agents realize that the current exchange rate cannot be enforced indefinitely

1.2.3 | Real Effecis of an Anticipated Collapse

Existing evidence suggests that balance-of-payments crises are often associ-
ated with large current-account movements during the periods preceding, as
well as during the periods following, such crises. Typically, large external
deficits tend to emerge as agents adjust their consumption pattern, in addition
to adjusting the composition of their holdings of financial assets, in anticipation
of a crisis. As suggested by the experience of Argentina, Chile, and Mexico
reviewed below, for instance, movements in the real exchange rate and the
current account can be guite dramatic. Such movements may provide an
explanation of why speculative attacks are often preceded by a period during
which official foreign reserves are lost at accelerating rates. Financial crises
are also characterized by large output costs—typically an abrupt recession.
Using panel data covering the period 1975-1997, Hutchison and Noy (2005),
for instance, found that currency crises lead to reductions in output of about
5-8 percent over a two- to four-year period. Hong and Tormell (2005), using
data for over 100 developing countries, found that following a currency crisis
it takes less than three years for the growth rate of output to return fully to

13 Formally, since kg = ey g and x1 =1, these restrictions are given by

© & = ayu+ y{do+ pic)+ Cexplic/a).
e = ayp+ v [do + plte + T3+ C expl(te + I)/al.

Direct manipulation of these equations yields the solutions for € and £, given in Equations (19}
and (20). . ’
14 Note that Equations (19) and (20} yield a solution for the collapse time that is equivalent
to (17) with Ry = 0 and for T’ — oo, since in that case 2 — G and (1 — y) Ry =& — ydo.
I51f g7 is high enough, it is possible that £, < 0. In this case, the speculative attack oceurs at
the moment speculators learn that the fixed exchange rate canmot be defended indefinitely.
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its pre-crisis average. The level of output, bowever, remains below its initial
trend for a substaniial period of time, suggesting that the effects of the shocks
anderlying a crisis are highly persistent. :

A convenient framework for examining the real effects of exchange-rate
crises was developed by Willman (1988}, who assumes that domestic output is
demand determined, positively related to the real exchange rate, and inversely
related to the real interest rate.'6 The trade balance depends positively on the
real exchange rate but is negatively related to aggregate demand. Prices are set
as a markup over wages and imported fnput costs. In one variant of the model,
pomipal wages are determined through forward-looking contracts.” Under
perfect foresight, an anticipated future collapse will affect wages immediately
and, therefore, prices, the real exchange rate, output, and the trade balance. At
the moment the collapse occurs, inflation jumps. up, the rate. of depreciation
of the real exchange rate jumps down, and the veal interest rate falls. As
a result, output increases while the trade balanée deteriorates. But because
wage contracts are forward Jooking, anticipated future increases in prices
are discounted back to the present and affect current wages. Consequenily,
prices start adjusting before the collapse occurs. The real interest rate falls
eradually and experiences a downward jump at the moment the collapse takes
place, as indicated above. The decline in-the (ex post) Teal interest rate has an
@xﬁmbm.uou& effect on domestic activity before the collapse occurs. However,
output also depends on the real exchange rate. The steady rise in domestic
prices results in an appreciation of the domestic currency, which has an adverse
effect on economic activity and may outweigh the positive output effect
resulting from a lower teal interest rate. If relative price effects are strong,
the met impact of an anticipated collapse on output may well be negative.
The continuous loss of competitiveness, unless it is associated with a fall in
aggregate demand (and thus downward pressure on the demand for imports),
implies that the trade balance deteriorates in the periods preceding the collapse
of the fixed exchange-rate regime. The trade deficit increases further at the
moment the crisis occurs and, in association with a gradual depreciation of
the real exchange rate, returns afterward to its steady-state level. The gradual
mwwmnn.ﬁmm@u of the real exchange rate until the time of collapse and the
subsequent depreciation predicted by ‘Willman's modél account fairly well for
the real exchange-rate movements observed during crisis episodes in countries
such as .Phwmmmmbm in the early 1980s, as discussed below.

The role of intertemporal substitution effects in understanding the real ef-
fects of exchange-rate crises has recently been clarified by Kimbrough (1992},

16 Other w_oaw_m focusing on real exchange-rate effects of an anticipated collapse incluede those
of Claessens {1991), Connolly and Taylor (1984), Connolly (1986), Calvo {19878}, and Veiga
{15%9). : : ] . )

7 A formulation of wage contracts similar to the one proposed by Willman was used in
Chapter 13.
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who uses an optimizing framework in which money reduces transactions
costs. Kimbrough shows that the effects of an anticipated speculative attack
on the behavior of the current account depends crucially on the difference
between the interest elasticity of the demand for money and the intertemporal
elasticity of substitution in consumption. If the latter exceeds the former, an
anticipated speculative attack raises consumption and real balances at the
moment agents realize that the fixed exchange rate will eventually collapse,
and leads to a continued deterioration of the current account until the attack
actually takes place. By contrast, if the interest elasticity of the demand for

money exceeds the interternporal elasticity of substitution in consumption, .

the outcome is an initial reduction in consumption and real money balances,
and an immediate and continued improvement in the current account tntil
the time of the specnlative attack and the collapse of the fixed exchange
rate. -An implication of Kimbrough's analysis.is that anticipated speculative
attacks may not be associated with similar real effects in all countries and
at all times. Nevertheless, as discussed below for the case of several fatin
American countries, speculative attacks and impending balance-of-payments
crises have often been associated in practice with large current-account
deficits.

1.2.4 | Borrowing, Capital Controls, and Crisis Postponement

Countries facing balance-of-payments difficulties often have recourse to exter-
nal borrowing to supplement the amount of reserves available to defend the
official parity, or impose restrictions on capital outflows in an atternpt to limit

" Tosses of foreign exchange reserves. In the basic model developed above, it is

assumed that there i$ a critical level, known by everyone, below which foreign
reserves are not allowed to be depleted. However, such a binding threshold
may not exist. A central bank facing a perfect capital market can, at least in
principle, increase foreign reserves at its disposal by short-term. borrowing.
Negative (net) reserves are therefore also feasible,

In fact, perfect access to international capital markets implies that, at any
given point in time, central bank reserves can become negative without vio-
lating the govermment’s intertemporal solvency constraint. Unlimited access to
borrowing could therefore postpone or avoid a regime collapse. The rate of
growth of domestic credit cannot, however, be permanently maintained above
the world interest rate, because it would lead to a violation of the government
budget constraint (Obstfeld, 1986¢). In this sense, an over-expansionary credit
policy would still ultimately lead to the collapse of a fixed exchange-rate

 regime.'® Moreover, even with perfect capital markets, the timing of borrowing

matters considerably for the nature of speculative attacks. Suppose that the
interest cost of servicing foreign debt exceeds the interest rate paid on reserves.

13 The relation between speculative attacks and the solvency of the public sector in an economy
with interest-bearing debt has also been examined by Ize and Ortiz (1987).
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If borrowing occurs just before the fixed exchange rate would have collapsed
without borrowing, the crisis is likely to be postponed. If borrowing OCCUIS
long enoughi before the exchange-rate regime would have collapsed in the
absence of borrowing, the crisis would occur earlier. The reason the collapse
is brought forward is, of course, relaied to the servicing cost of foreign
indebtedness on the public sector deficit, which raises the rate of growth of
domestic credit (Buiter, 1987).

In practice, most developing countries face borrowing constraints on
international capital markets. The existence of limited access to external
financing has important implications for the behavior of. inflation in an

economy where agents are subject to an intertemporal budget constraint.
Consider, for instance, a country that has no opportunity to borrow externally
and in which the central bank transfers its net profits to the government. Ifa
speculative attack occurs, the central bank will lose its stock of reserves, and
its wOanoimwwn profits from interest earnings on those reserves will drop to
zero. As a consequence, net income of the government will fall and the budget
deficit will deteriorate. If the deficit is financed by increased domestic credit—
a typical sitnation for a developing country with limited access to domestic and
external borrowing——the post-collapse inflation rate will exceed the rate that
prevailed in the pre-collapse fixed exchange-rate regime, raising inflation tax
revenue to compensate for the fall in interest income (van Wijnbergen, 1991).

As indicated earlier, capital controls have often been used to limit Josses
of foreign exchange reserves and postpone a regime collapse. Such controls
have been imposed either permanently or temporarily after the central bank
had experienced significant losses, or at times: when the domestic currency
came under heavy pressure on foreign exchange markets.!” With permanent
controls, as shown by Agénor and Flood (1994), the higher the degree of
capital controls, the longer it will take for the fixed exchange rate to collapse.
This is because controls dampen the size of thee. expected future jump in the
domestic nominal interest rate and the associated shift in the demand for
money. .

The effect of temporary capital conirols on the timing of a balance-of-
payments crisis was studied by Bacchetta (1990), who showed that temporary
restrictions on capital movements may have promounced real effects. Ina
perfect-foresight world, agents will anticipate the introduction of controls as
soon as they realize the fandamental inconsistency between the fiscal policy
and the mswna exchange rate. However, it is now critical to distinguish the case
in which the timing of the policy change is perfectly anticipated and the case in

which it is not. If controls- take agents by surprse, capital outflows will
increasingly be replaced by higher imports once such controls are put in place,

19 developing couniries, capital conirols have often been of a permanent nature; see, for
instance, Edwards {19894) for Latin American countries. Temporary controls have typically been

" used in industriaf countries, notably in Entope.
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jeading eventually to a deterioration in the current account uniil a “natural”
collapse occurs. The accelerated rate of depletion of foreign reserves through
the current account will therefore precipitate the crisis, defeating the initial
objective of conirols. If capital controls are préannounced, or if agents are
able to “guess” comectly the exact {ime at which controls will be introduced,
a speculative attack may occur just before the controls are imposed, as agents
attempt to readjust their portfolios and evade restrictions, Such an attack will,
again, defeat the very purpose of capital controls and may in fact precipitate
the regime collapse (Dellas and Stockman, 1993), These results are consistent
with the empirical estimates of Glick and Hutchison (2005), based on panel
data regressions for sixty developing countries for the period 1975-97, which

suggest that restrictions on capital flows typically do not appear to effectively

insulate countries from speculative attacks and currency crises.

1,2.5 | Interest Rate Defense

The standard model of currency crises described earlier implicitly assumes
that the central bank remains passive while official foreign reserves dwindle. In
practice, central banks typically defend pegs aggressively by raising short-term
interest rates (see Montiel, 2003). Contributions by Lahiri and Végh (2003) and
Flood and Jeanne (2005) have amended the conventional model of speculative
attacks, which is based on perfect capital mobility (and thus “gjes” the domestic
interest to the foreign rate under the fixed exchange-rate regime) to feasibility
and optimality of interest raie hikes in delaying currency crises. To do s0, both

_ studies introduce frictions in the degree of substitution between assets.

In the model of Lahiri and Végh (2003), interest rate policy operates
in conflictive ways. BY raising demand for domestic, interest-bearing liquid
asseis, higher interest rates tend to delay the crisis: At the same time, however,
higher interest rates increase public debt service and may signal higher future
inflation (if the ensuing deficit cannot be closed by higher taxes), which tends
to bring forward the crisis. Depending on the conditions, it s feasible to delay
the crisis, but raising interest rates beyond a certain point may actually hasten
it. Tt is thus optimal to engage in some active interest rate defense, but only
up o a certain point. In Fload and Jeanme (2005}, increasing the domestic
currency interest rate before a specnlative attack makes domestic assets more
attractive as a result of an asset substitution effect, but weakens the domestic
currency by increasing the government’s fiscal Labilities.2® Thus, an inierest
rate defense can be successful only if the initial level of public debt is not too
large. .

20Ty generate imperfect substitutability between domestic and foreign assets, Flood and Jeanne
assume that holding foreign honds generates disutility. This assumption is rather arbitrary and far
from intuitive. A more attractive approach would be to sniroduce individual risk, along the lines of
the model discussed in Chapters 12 and 14. This would yield a formulation similar to (5) in their
paper. : . -

Exchange-Rate Crises

Tn contrast to the above contributions, Drazen and Hubrich (2006) suggest
that the benefit of high interest rates to fend off speculative attacks stems
mainly from the signal that they provide—rather than from their direct impact
on the profitability of speculation. As discussed in more detail later, by raising
interest rates, policymakers may signal their commitmnt to fixed exchange
rates, but it may also signal weak fundamentals. Hence, while raising interest
rates may lead to the expeciation that future rates will be high, it may also
increase the probability speculators assign to a collapse of the pegged exchange
rate. ‘The net effect may therefore be ambiguous—as found in many empirical
studies focusing on summary measures.of the outcome of speculative attacks
(see Montiel, 2003).

1.2.6 | .Other Directions

There -are many. other directions in which the théory of balance-of-payments
crises has been extended, particularly in the areas of uncertainty (over the
critical threshold of reserves, for instance, OF the credit policy rule) and regime
switches (see Agénor and Flood, 1994). The introduction of uncertainty on
domestic credit growth provides a channel through which the sharp increases
in domestic nominal interest rates that typically precede an exchange-rate crisis
can be explained.”! But beyond being consistent with rising interest rates prior
to the crisis, the introduction of uncertdinty in-collapse models has several
additional implications. First, the transition to a Aoating-rate regime becomes
stochastic, implying that the collapse time is a:random variable that carnot
be determined explicitly, as before. Second, there will, in general, always be
a nonzero probability of a speculative attack in-the next period, a possibility
that in turn produces a forward discount on the domestic cimrency—the so-
called “peso problem™ (Krasker, 1980). Available evidence indeed suggests
that the forward premium—or, as an alterpative indicator of exchange-rate
expectations in developing countries, the parallel market premium—in foreign

" exchange wummw@ﬂ tends to increase well before the regime shift. Third, the

degree of uncertainty about the central bank’s credit policy plays an important
role in %nmmmmnm at which reserves of the central bank are depleted (Claessens,
1991).Ina mﬁon_umm&o setting, reserve losses exceed increases in domestic credit
because ow a rising probability of regime colldpse, so that reserve depletion
accelerates on ‘the way to the regime change. Asindicated above, such a pattern
has often been observed in actual crises.

Early models of balance-of-payments crises have been generally limited
to the consideration of an exogenous rate of credit growth that has been,
often Eﬁﬁnﬁ% taken to reflect “fiscal constraints.” The apparently ineluctable
pature of a regime collapse that such an assumption entails runs into a

2L Hﬁnam.:waﬁ been many applications of the stochastic modet of exchange-rate crises. See,
in particular, Cumby and van Wijnbergen (1989) for Argentina, and Blanco and Garber (1986),
Connofly mua Feméndez (1987), and Goldberg (1994} for Mexico. .

5

3

9



540

Chapter 15

conceptual difficulty—namely, why is it that policymakers do not attempt to
prevent the crisis by adjusting their fiscal and credit policies? For instance,
there is nothing in the basic model developed above that requires the central
bank to float the currency and abandon the wnnébwnm. fixed exchange rate at
the moment reserves. hit their critical lower bound. Instead, the central bank
could choose to change its credit policy rule (before reserves are exhausted)
to make it consistent with a fixed exchange-rate target. Some recent models

of balance-of-payments crises have indeed considered endogenous changes

of this type in monetary policy. Drazen and Helpman (1988) and Edwards
and Montiel (1989), in particular,. have emphasized that the assumption
that the authorities choose to adjust the exchange rate instead of altering
the underlying macroeconomic policy mix can provide only a temporaty
solution. Ultimately, if the new exchange-rate fegime is inconsistent with
the underlying fiscal policy process, there will be a need for a new policy
regime.

Finally, an area that has received much attention in the recent literature
is the possibility of multiple equilibria. Instead of assuming, as in the
basic Krugman-Flood—Garber model, that credit policy is exogenous, several
authors have explored the implication of an endogenous credit policy rule.
Specificalty, Obstfeld (1986¢) has exammined the case where domestic credit
growth is consistent with the indefinite viability of the fixed exchange rate as
long as the regime is maintained (@ = 0}, but contingent on the collapse of the
fixed exchange rate, the loss of discipline causes the domestic credit growth

- rate to increase (2> O, In such a setting, multiple equilibra may emerge.

The fixed exchange rate can survive indefinitely if asset holders believe that it
will not collapse. By contrast, if private agents believe that a collapse will
occur, the tun on official reserves will bring the regime down, triggering
the contingent shift in domestic credit growth, and validating the attack.
Formally, consider the case where y = 0 in the basic framework developed
previously. From (14}, #; = oo, and the regime survives indefinitely. Suppose
that, contingent on a collapse of the fixed exchange rate, agents expect credit
growth to be p. >0 and that ©(Ry — R))/ e < @, so thai £, < 0. Then an
smmediate attack will take place; the post-aitack solution for the floating
rate will jump upward, or at least siart depreciating sufficiently rapidly to
ratify the sudden reduction in the domestic money stock. Thus, private agents’
beliefs ‘about the viability of the fixed exchange rate become a key element
in determining the timing of the crisis. Shifts across alternative equilibria
may be self-fulfilling: the economy may switch from an equilibrium in which

"devaluation expectations are low and the peg is sustainable, to an equilibrium

E23&&2&5&0&&@25&03mREm_um.naEm@owwmnoBmm H.Eﬁomm:u_mﬁo
defend. : .

Models of currency crises with muitipie equiiibria have been extended in
various directions in recent years. The next section discusses the main features
of these models.

Exchange-Rate Crises

2| 10.:2 Trade-Offs and Self-Fulfilling Crises

A key feature of the recent literatore on currency crises has been, in addition
to a focus on muliple equilibria, an explicit modeling of policymakers’
preferences and policy rules. In this setting, policymakers are viewed as
deriving benefits from pegging the cumrency—by, say. “importing” the anti-
inflation Emw of the foreign central bank—but as also facing other policy
objectives—such as the level of unemployment and domestic interest rates.
"Thus, depending on the circumstances that they face, policymakers may find it

- optimal to abandon the official parity.

According to this approach, the occurrence of an exchange-rate “crisis”
is not related to the existence of a sufficient level of reserves. Rather, the
abandonment of the peg is the result. of the implementation of a contingent
rule for setting the exchange rate. Each period, the policymaker considers
the costs and benefits associated with maintaining the peg for another period,
and must decide, given the relative weights attached to each policy objective,
whether or not to abandon it. This decision typically is viewed as depending
on the realization of a particular set of domestic or external shock(s). For a
given cost associated with abandoning the currency peg, there exists a range of
values for the shock(s) that makes maintaining the peg optimal. However, for
sufficiently large Tealizations of the shock(s), the-loss in flexibility associated
with the discretionary use of the excbange rate may exceed the loss incurred by
abandoning the peg; in such circumstances, it is-optimal for the policymaker
to operate a regime switch.

2.1| Example Based on Output-Inflation Trade-Offs

A tractable framework that allows understanding the main features of models
with “rational” or optimizing policymakers and the role of self-fulfilling factors
is the model developed by Obstfeld {1996), which emphasizes trade-offs

between output (or unemployment) and infiation.”

Suppose that the government’s loss function is given by
. L=(y—§P+0A+¢, 6>0 {21)

where y is (the log of) ouiput, ¥ the policymaker’s output target, e (the log
of) the exchange rate, and ¢ & fizxed cost associated with changes in the official
parity. Output is determined by an expectations-augmented Phillips curve

y=y+al—&)—u (22)

where ¥ is the “natural” (of long-run) level of output, & == Ae, & domestic
price-setters” expectation of &, and u is a zero-mean shock. As in Barro—
Gordon type models, we assume that J > 3.

2The Wmunn&w to this chapter introduces an alternative Joss function, in the context of a model
of credibility and reputational factors developed by Agénor and Masson (1999},
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Price setters form their expectations prior to observing the shock w. By
contrast, the policymaker chooses e after observing the shock. A devaluation
bears a cost of ¢?, and a revaluation cost of ¢”.

Begin by ignoring the term ¢ in (21). With s° predetermined, the
policymaker chooses o .
a(j— §+u) o’

w48
which implies a level of output equal to

g= s | . {23)

aX(j— §) — Ou—abde’

y=rE ar+0 ’
and a policy loss of (with the superscript D for discretionary):
. 0
D _ . _—— 2
L I.af.mQ Pohu+ o) |

If the .mo,\.ma:uomﬁ foregoes the use of ‘the exchange rate (so that Ae = o),
.Em policy loss is instead, substituting (22) in-(21),

Hw“@igmnl.:lm@m.

Consider now the fixed cost ¢. When fixed costs exist, Equation (23) holds
oiily when « is so large that L” 1ol < LF, orso low that LP +¢" < L. A
devaluation (revaluation) thus takes place for u > u? (< u”), where

1

_wf = =/l +0) —(F-P—as’,
1

i Im,\ e+ N —(F— ) —asg”

Suppose that % is uniformly distributed in the interval {(—v, v). The rational
expectation of next period’s &, given price-setters’ expectation &7, 18 given by

Ee= m.m.m |u < u")Pr(u < u" )+ E(e | u > u?)Prin > wh),

It

or, using Equation (23): . .
o ud —ur ) u®? —ur?
= i— P — 7 ay . .
o+ 8 —”A 2y VQ yFas) 4y H— G4l

In full equilibrium, E¢ = ¢*. Equation 24y is mroﬁﬁ. in Figure 15.2. As
shown by Obstfeld (1996), the slope of the curve describing the relationship
between E¢ and e is given by, setting A == o? +6:

Eg

AT foru” > v

dEs %2 ~
T = ?ATE + £ (7 — §has®)] for w” = —v.
€ i1 foru? = —v

There are, therefore, three possible equilibria (or, more uno&mng three
equilibrium expected depreciation rates) in this model, corresponding to

Exchange-Rate Crises

b
Ee , Expected depreciation rate
under a floating exchange rate regime . €
\.|\\\||.|\\\ B
"Consistency” curve
45°
e
Figure .G.N

Multiple mn_&mcmm in a Model of Self-Fulfilling Exchange-Rate Crisis.
Source: Adapted from Obstield (1996, p. 1043},

three different probabilities of devaluation and realignment magnitudes—
conditional on a devaluation taking place. These equilibria are denoted by
points 4, B, and C in the figure. Once ¢° is sufficiently high for ¢ to remain
at —v, Emwmoﬁgoﬂum. reaction function is given by (23) and the expected
depreciation rate is the same as under a flexible exchange-rate regime—
obtained by setting & = &% in (23): _
, . eF—F+u

£ = = .
£ 9

To ensure that equilibrinm C in Figure 15.2 exists, 2 necessary condition
for multiplicities to exist, requires the restriction

0IA(G— P —v = a VA,

a condition that can be interpreted as indicating that if private agents form an
expectation of the average depreciation rate of the floating exchange rate, then
it will materialize—as long as the fixed devaluation cost is not too high. Thus,
as long as market expectations gravitate around a ponzero depreciation rate, the
policymaker will be unable to enforce its preferred equilibrium (which involves
ZEro amwﬁommﬂo&. Furthermore, a small random event could shift the exchange
rate from a position where-it is vulnerable o only very “bad” realizations of
the shock, to one where output is so low (in the absence of a devaluation) that
even small shocks will induce the policymaker to. devalue the currency.
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2.2| Public Debt and Self-Fulfilling Crises

- The role of public debt in gencrating self-fulfilling eurrency crises is high-

lighted in several contributions, most notably by Cole and Kehoe (1996) and
Velasco (1996, 1997).2 The Cole—Kehoe model, in particular, emphasizes the
role of a short average term of a country’s public external -debt in allowing
a potentially temporary loss of investor confidence to produce a severe and
persistent economic crisis. The implication of their analysis is that financial
crises (of the type that occurred in Mexico in December 1994, as discussed
later) can be avoided if governments diversify the term structure of their
debt sufficiently to ensure that only a small portion of it matures during any
particular interval of time. )

In the Cole—Kehoe model, the governiment inherits a certain amount of
foreign debt that it must either retire, refinance, or repudiate.?! They focus on
the case in which the initial stock of public debt is so large that it is either not
feasible to repay it in one period or can be immediately retired only at the cost
of a very significant loss in welfare. However, repudiating the debt, although

costly (it may permanently reduce the productivity of the economy), may be .

preferable to retiring or refinancing the debt under some circumstances. The
government, INOTGOVer, Cannot credibly commit itself to refusing to repudiate
the debt at a future date if repudiation turns out to be the “best” strategy atthat
date.

Cole and Kehoe show that if the initial debt is large enough it is possible
for the mode] to admit multiple equilibrium outcomes, depending on the nature
of foreign lenders’ expectations. If foreign lenders expect the government to
be able to service its debts, then government bonds will sell at a moderate
price and it will be optimal for the government to refinance them rather than

- repudiate thern. ¥, on the other hand, lenders bekeve, for whatever reason(s),

that the government will not be able to service its debts, then they will be

unwilling to lend to the government. Under such conditions the government

cannot possibly refinance its debt and it may be optimal to repudiate it rather
than accept the large (and possibly infeasible) loss in consumption that would
be necessary to extinguish foreign liabilities out of the country’s current
incorne. Thus, foreign lenders’ expectations that the government will not be
able to service its debt are self-fulfilling; when lenders hold this expectation,
the government becomes unwilling or unable to service its debt. This sitwation’

23 Gee also Corsetti and Madkowiak (2006) for a discussion of how external nominal shocks can
cause fiscal imbalances and undermine currency stability, and how fiscal and interest rate policies
snteract to determine the magnitude and timing of speculative atiacks.

24 Fyr the purpose of this discussion, it is important to distinguish between repudiating a debt,
which is a decision not to repay any portion of it at any Future date, and defaviting on'a debt, a
broader terms that could include not only repudiation but also such actions as repaying only part of
the principal or interest on the debt or unilaterally extending the term of the debt. When Cole and
Kehoe use the term defuult, they are actually talking about repudiation.

Exchange-Rate Crises

can arise &Qw}&ann:ﬁ that is, there can be equilibria in which lenders expect
the government to be able to repay its debts, in which case the government
refinances them and no crisis occurs, but occasionally lenders may expect
the government to be unable to repay, in which case the government cannot
refinance the debt and chooses to repudiate it, producing a crisis. Formally,
these “bad” states of nature are tied t0 adverse realization of a spurious
indicator variable-—a sunspot, that is, a seemingly minor random event, such
as the resignation of some key economic minister. There can be only one crisis,
however, because after the government has repudiated its debt (thereby losing
its reputation) it no longer has the option to borrow.

Tn the Cole—Kehoe model, a financial crisis can occur al a particular date
only if the amount of debt that needs to be rolled over at that particular date
is fairly large. As a result, changing the. maturity structure of the debt can
prevent oamw,a. from occutring. If the government refinances its initial debt by
issuing bonds with varying maturities, then only a fraction of it would need
to be refinanced ai any particular future date. Under such conditions, even if
lenders are Jed to believe (whatever the reason may be) that the government
is going to be unable to refinance its debt, the government can retire maturing
debt out of its current income without incurring welfare costs large enough to
give it the incentive to repudiate its debt. Under these conditions an equilibrium
in which self-fulfilling beliefs by lenders that the government will fail to repay
does not exist and a crisis cannot oceur. _

2.3 | Role of Credibility and Reputation

The role of credibility and reputational factors in models of currency crises
with optimizing policymakers (through their effect on exchangerate expec-
tations) has been emphasized by Drazen and Masson (1994). The notion
of credibility on which these models dwell consists of two elements: an
assessment of the policymaker’s “type” (which would be termed reputation),
and (given the type of policymaker) an assessment of the probability that a
ﬁomnwﬁmwwn will actually decide to stick to announced policies in the presenec,
of adverse shocks. In the context considered here, the policy commitment is to
aintain an exchange-rate peg in the face of shocks to reserves.

- As arened by Drazen and Masson (1994), resisting a' currency crisis
can actually undermine, rather than enhance, the credibility of a pegged
exchange rate. High interest rates, for instance, may signal the government’s

 commitment to the peg and thus enhance credibility, but at the same time it may

also EOHmmm fundamentals, making the economy more vulrerable to adverse
shocks. ﬂwsm_ the most tigid policy is not necessarily optimal; in an uncertain
economic ‘environment, and if shocks are persistent, there may be a trade-off
between credibility and flexibility.”

%5 Neut wcn_ Velasco (2004) propose a related argument, ‘albeit in a different framework.
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A straightforward application of these ideas is a study by Irwin (2004),
on whether a currency board necessarily provides a durable basis for a fully
binding and credible commitment to fix the exchange rate. Trwin develops a
model in which a currency board is abandoned when the (political) cost of
maintaining the peg is sufficiently high. A credibility problem exists because
agents have incomplete information about the magnitude of this cost. If
policymakers face a high cost of devaluation, they will maintain the currency
board, but at the expense of higher unemploymest. This tends to reduce the
credibility of the exchange-raie peg. At the same time, because the public
learns about the true devaluation cost by observing actual exchange-raie
behavior, maintaining the curency board will help to improve its credibility.
If the first effect dominates, fundamentals will tend to deteriorate over time.
Specifically, if unemployment is persistent, the credibility problem will be
compounded, and the pressure to devalue and abandon the currency board will
increase over time. Ultimately, even a policymaker who faces a very high cost
of devaluation can be forced to devalue. Ina sense, this conclusion is similar
to Drazen and Masson (1994) regarding the sustainability of conventional
pegs.

A more substantial extension of the Drazen—Masson framework is given
by Benigno and Missale (2004), who account explicitly for public debt, using
a three-period stochastic setting that emphasizes output-inflation trade-offs.
In their model, the decision to devalue or maintain the peg depends on the
realization of an output shock. Because of uncertainty, a devaluation leads to
unexpected inflation, which increases output, both through a standard price-
output effect and through the reduction of the distortionary taxes associated
with nominal debt service. Whether the exchange-rate regime gains or loses
credibility after a successful defense cannot be determined a priori. On the
one hand, resisting a crisis enhances the credibility of the government and
thus the expectation that the peg will be maintained. This “signaling” effect is
important when there is substantial uncertainty about the government’s cost of
devaluation and when the level of public debt is low. On the other, defending
the parity and refraining from inflationary financing increases the debt burden,
hence the likelihood of a forced future devaluation. This “debt-birden” effect
is important when the debt is large and there is litde uncertainty about the
government’s cost of devaluation. Which effect prevails depends on the relative
importance of the government’s reputation and the fundamentals.

When the govermnment’s preferences are publicly known, only the funda-
mentals matter; a devaluation always increases the probability that a future
defense of the new parity will succeed. In this case the probability of a first-
period devaluation increases with the size of the public debt and with the shate
of it that is short-term—as in models of self-fulfilling crises. By contrast, when
the government’s preférences are not publicly known, the decision to devalue
may reveal a weak government heading to further devaluation, which generates
inflationary expectations and higher interest rates. This creates an incentive to

Exchange-Rate Crises

defend the fixed parity both for a tough government, t© signal its type, and for
a weak oumq in order to appear tough. Thus, reputation motives increase the
probability that the parity will be maintained.

24| Other Sources of Policy Trade-Offs

Various other sources of policy tradeoffs have been discussed in the recent
literature on self-fulfilling crises. Some, in particular, Tely either directly or
indirectly on the (adverse) effects of higher interest rates. For instance, banks
may come under pressure if smarket interest rates rise unexpectedly. To avoid
a costly bailout, the policymaker may want to implement a quick devaluation.
Or, with sticky domestic prices, a hike in nominal interest rates may imply
hikes in short-tefn real rates, and these may generate self-fulfilling devaluation
pressures (sec Ozkan and Sutherland, 1998).

The .<wQ existence of (implicit) government guarantees may also lead to
a self-fulfilling financial crisis. As argued by Burnside (2004), by teking on a
oonmmmou_w liability, the government can actually increase the probability with
which the underlying event takes place. For instance, in the face of (credible)
government guarantees, banks’ behavior may change in such a way that, the
banking system becomes more fragile—perhaps by inducing banks to take
on more exchange-rate risk, Thus, the government becomes MOIS likely to

- incur the fiscal cost associated with bank failimes. And incurring this fiscal

cost, in turn, makes the probability of bank failures higher. Further, as shown
in w_b.:mmmm (2004) and Burnside et al. (2004), this raises the likelihood of
self-fulfilling speculative attacks. If agents come to believe that the exchange-
rate regime will collapse, they will speculate against local currency, ultimately
causing the central bank to float the exchange rate. The central bank’s decision
to float, in furn, will lead to depreciation of the currency-—in anticipation of the
mo<mnmbwﬁ choosing to print money-—which will ultimately lead to the faifure
of unhedged banks. These bank failures will, in turn, require the government
to honor iis bailout gnarantee. When it does so by printing money, it validates
the speculative attack.

In all of these models, “fundamentals,” viewed as reflecting the poli-
cymaker’s preferences and the economy’s structure, affect the muliiplicity

. of equilibria. But the policymaker is incapable of enforcing its preferred

macm.:unwau should market expectations focus on an inferior one. Further,
“sunspots” could shift the exchange rate from a position where it is vulnerable
to only very bad realizations of a shock—a phenomenon with very low ex
ante probability—to one where output is so low absent devaluation that.even
“small” shocks will induce the authorities to devalue or to adopt a floating-tate
regime. R

Finally, it is worth noting that the role of (incomplete) information in self-
fulfilling models of currency crises has been a matter of much debate. In an

important contribution, Moryis and Shin ﬁwomv considered the case where
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speculators, having a uniform prior probability distribution over the state of
fundamentals, update it according to the observation of a private signal. Lack
of common knowledge is thus the driving force of their model. They show
that the indeterminacy of equilibria that characterizes models of self-fulfilling
currency crises can be completely removed, once a small degree of uncertainty
about the true fundamentals is introduced. Put differently, multiplicity in
their analysis is the consequence of assuming that fumdamentals are common
knowledge among market participants; if, instead, traders observe the relevant
fundarnentals with a small amount of idiosyncratic noise, a unique equilibrium
can be selected.
Heineman and Dling (2002) extended the analysis of Morris and Shin
1o consider a broader class of probability distributions. They also show that
_increased transparency (in the sense of providing more precise information
ahout fundamentals, namely, government policy) may reduce the likelihood
of speculative attacks. Sbracia and Zaghini (2001) extend their analysis to
examine fhe role of the distribution of agenis’ beliefs about fundamentals.

They show that currency crises can be triggered by “small” changes in the.

distribution of agents’ beliefs, even without any. underlying deterioration of the
fundamentals. Hellwig et al. (2006) extend their analysis to consider explicitly
domestic asset markets and interest rates. By comparing the solution when
fondamentals are common knowledge with the solution when traders have
idiosyncratic, noisy signals, they find that (in contrast to Mozris and Shin),
arguments for multiplicity remain valid even in the presence of incomplete,
r.m.u.nnomnﬁoﬁ.m..%quﬂEmmou. The source of multiplicity, however, is not a
coordination problem (as postulated in Morris and Shin) but rather the
nonmonotonicity of trading strategies (which does not depend on the fact that
private signals are noisy). :

3| A“Cross-Generation” Framework

Flood and Marion (1999) have recently proposed a “cross-generation” frame-
work for the analysis of currency crises. They argue that the key difference
between the “old” and the “new” approaches is that the former assumes that
the commitment to a fixed exchange is stafe invariant, whereas in the latier it
is state dependeni—a feature that captures well the evidence suggesting that
policymakers respond to various objectives.

One way of linking the two generations of models, as suggested by
Flood and Marion (1999), is to make the threshold level of reserves in the
conventional approach a function of a variable that captures the state of the
business cycle (such as the tevel of unemployment and the rate of inflation).
Endogenizing R, (rather than assuming it is fixed as in the standard model) has
the implication that the policymaker may affect the behavior of ihe shadow
exchange rate over time (and thus the size of the exchange-rate jump upon
which a speculative attack depends) through its choice of the level of reserves
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that it wants to commit to defend the parity—or equivalenty, the level at
which it chooses {o abandon it.26 Although the potential profits to be realized
by speculators remain the driving force behind speculative attacks in this
framework, the state of the economy also influences the timing of currency
crises—as in the new generation models.

Another atiractive property of the cross-generation framework proposed
by Flood and Marion is that it restricts the apparently large degree of
arbitrariness (associated with self-fulfilling factors) that characterizes the
timing of speculative attacks in second-generation models. There are ranges
in which multiple equilibria do occur, but this happens only if (some of)
the fundamentals are sufficiently out of lime. ‘From the point of view of
policymakers, this appears to be a more sensible prediction than simply
nﬁﬁrmmﬁmﬂm the role of “sunspots” Nevertheless, more research remains
necessary ﬂo Tally reconcile the two generations of models.

‘41 ._.Eqn._-mm:mqmnmo: Models

Third-generation models of currency crises give a key role o financial structure
fragility and financial institntions. From a modeling perspective, there are three
main approaches. A first approach, sketched by Krugman (1998), involves
moral-hazard-driven investment, which leads- to overinvestment, overborrow-
ing, and eventually to the collapse of the banking system. A second approach,
promoted by . Chang and Velasco (2000a, 2000k, 2001), explains abrupt
reversals in inflows as a byproduct of bank runs due to an internationally
illiquid banking sector (see Chapter 16). A self-fulfilling foss of confidence
of depositors and foreign investors forces financial intermediaries to liquidate
their investments prematurely. .

A third approach stresses the balance sheet implications of cufrency
anm_..m&m&”on. Third-generation models of currency crises have in commeon the
idea that the crisis can be seen as a result of an adverse shock (real or financial)
that was ‘amplified by credit market imperfections, and more specifically a
financial 'accelerator mechanism. Specificaily, credit-constrained firms with
a high proportion of debt denominated in foréign currency are vulnerable to a
self-fulfilling fear of insufficient collateral, as this expectational shift triggers a
capital outflow that causes a real devaluation. Krugman (1999), Caballero.and
Krishnamurthy (2001), and Aghion et al., (2001, 2004a) have spearheaded this
approach. . :

In the models developed by Aghion et al., for instance, the key source
of (self-fulfilling) cusrency crises is the interplay between credit or balance
sheet constraints faced by private domestic firms—of the type discussed in
Chapter 6, in reference to the Kiyotaki-Moore model—and the existence

26 mﬁn& speaking, the choice of the threshold level of reserves is the choice of the parameters
linking Ry to the variable capturing the state of the economy.
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of nominal price rigidities. The possibility of multiple mmE.m,UmH mcluding
a currency crisis equilibrium with low output and a depreciated domestic
currency, results from the following mechanism: if nominal prices are sticky
in the short run, a currency depreciation leads to an increase in the foreign-
currency debt repayment obligations of firms, and thus.to 2 fall in profits
in the current period—which lowers firms’ met worth and their borrowing
capacity. Tighter credit constraints tend to reduce investment and output in
the. next period, which in turn lowers the demand for the domestic currency
and leads to a depreciation. Arbitrage in the foreign exchange market then
implies that the currency must depreciate in the current period as well. Thus,
the currency depreciation becomes self-fulfilling. In general, multiple short-
run equilibria are possible; a currency crisis occurs efther when expectations
change or when a real shock shifts the economy to the “bad” equilibrium
with low output. Nevertheless, the primary source of crises is the deteriorating
balance sheets of private firms. Gertler et al. (2007) found that balance
sheet effects help to explain the output contraction that ccomred following
the Bast Asian currency Crisis. Similarly, using data on Mexican firms in
the aftermath of the December 1994 peso crisis, Aguiar (2005) found that
firms with heavy exposure to short-terrl foreign currency debi before the
devaluation experienced a marked drop in investment after the currency was
floated. This effect is particularly significant for exporters, which borrowed
disproportionately in foreign currency. Wealk balance sheets therefore explain
much of the recessionary impact of the currency depreciation,

Another contribution along these lipes is by Paasche (2001), who extended

" the Kiyotaki-Moore model of credit cycles o a three-country setting and

studied how crises are transmitted internationally. Two of the counirics are
small and their domestic firms, which produce a differentiated commodity
that they export to a large country, face credit constraints. Moreover, the

~ small countries have no direct cconomic linkages; the only link between

them is the clasticity of substitution in the consumption of their exports
by the large country. A productivity shock to one of the small countries
triggers an adverse term-of-trade shock to the other which is then amplified
by credit constraints—possibly triggering large capital outflows and a sharp
deterioration in the current account. Domestic financial frictions may therefore
explain the transmission of contagious shocks between small open economies,
even in the absence of direct trade or financial linkages. -

This class of models is also useful to understand the impact of monetary
policy on output in the presence of credit constraints. In Christiano et al.
(2004) and Devereux and Poon (2004), for instance, the firms’ ‘borrowing
constraint is not binding in “ normal” times; it becomes binding only in “crisis”
times. In both cases, the optimal response of monetary policy in response
to shocks varies across states of nature. In particular, as shown in the first
paper, following an unexpected tightening of external collateral constraints, a
cut in official interest rates can either lead to.an expansion (because higher
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asset prices induced by the interest rate cut-leads to an improvement in firms’
balance mwmmﬁmw and thus a weaker constraint on borrowing) or a contraction
(because a depreciation lowers the demand for imported intermediate goods,
and thus mﬁmwowﬁwﬁ and output), In a related paper, Aghton et al. (2000} also

find that the impact of an interest rate cut on ecopomic activity in an open-
economy model is ambiguous.

5| Evidence on Exchange-Rate Crises

We now briefly review recent experiences with exchange-rate and balance-of-
payments crises in four developing countries in-the 1980s (Argentina, Brazil,
Chile, and Mexico), as well as the Mexican peso crisis of December 1994 and
the Thai baht erisis of 1996. In many regards, the early experiences are fairly
Ho?.nmmammﬁ of the “conventional” characteristics of these phenomena. The
more recent crises, by contrast, help illustrate the importance of self-fulfilling
factors, as emphasized in the recent literature. 2’

5.1| The Mexican Peso Crisis {December 1994)

Over the uwmﬁ two decades, Mexico has served as a bellwether for changes
in the international financial environment facing ‘developing countries. In the
1974-1981 prelude to the international debt crisis, Mexico led the way in the
accumulation of external bank debt, and was the largest developing-country
debtor when the crisis siruck. The crisis itself was bracketed by events in
Mexico, it was triggered by Mexico’s announcement of its inability to service
external debt in August 1982, and the beginning of its end, at least for the
major debtors, was marked by the agreement of a Brady deal between Mexico
and its external bank creditors in 1989. This date also marked the beginning
of a new international financial regime for developing countries, one in which
portfolio capital and foreign direct investment flowed abundantly to the private
sector in m%ma& countries that had previcusly undertaken serdous programs of
stabilization and market-oriented structural reforms. Once again, Mexico was

in the vanguard, accounting by itself for 30 percent of total portfolio flows to ,

developing countries over the period from 1989 to mid-1993.

These flows came to an abrupt end in Décember 1994, when Mexico
experienced a severe Crisis; which had repercussions throughout international
financial snarkets. This crisis, ‘as well as the Thai baht crisis described

27 There is limited empirical evidence on whether these crises can be characterized as
“self-fulfilling” or not, Bratsiosis and Robinson (2004) found seme evidence of self-fulfilling
expectations; in the 1994 Mexican peso cxisis. The key vafiables that appear to have generated
multiple Lﬁvnm and affected the devaluation probubility were the large switch from peso-

to U.S. dollar-denominated debt, the real exchange-rate appreciaiion, and the increases in
unemnployment and the primary deficit. See also Ratti and Seo (2003).
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next, provide useful illustrations of the types of phenomena captured in
the pew generation of crisis models, in which policymakers’ preferences
among competing macroeconomic objectives are part of the “fundamentals”
determining the timing of speculative attacks and regime switches.

5.1.1 | Background: Structural Reforms and the Solidarity Pact

Although Mexico had traditionally been a low-inflation country, expansionary
fiscal policies associated with the oil bonanza afier 1976 resulted in a
combination of high inflation, capital flight, and rapid accumulation of external
debt. The onsct of the international debt crisis, triggered by the COuntry’s
inability to service its debt, ushered in three years of very poor macroeconoimc
performance, featuring triple-digit inflation and negative growth. A thorough-
going program of reform and orthodox stabilization was finally undertaken in
1985. Structural reform was both broad and deep, including fiscal adjustment,
privatization, trade and financial liberalization, as well as reform of the foreign
investment regime. The key macroeconomic policy objectives were inflation
stabilization and @ reactivation of growth based on improverments in economic
efficiency. .

As described in Chapter 9, after an initial orthodox program of inflation
stabilization yielded disappointing resulis, Mexico switched to a heterodox
approach in 1987. The key heterodox component of this plan was an agreement
(Pacto) among the government, business, and labor that sought to -break
inflation inertia by sctting three nominal anchors for the ecomomy, based

_on the nominal variables influenced by each set of agents. The government

undertook to restrict increases in public sector prices and the exchange rate,
in exchange for restraint by workers and managers in the setting of wages
and prices. The exchange-rate component eventually resulted in a system of
preannounced daily mini-devaluations of an officially determined exchange
rate, which increased the price of the dollar by fixed absolute amounts per day
(and thus by decreasing percentage amounts).?®

Liberalization and institutional reform in the financial sector were central *

components of Mexico’s ongoing structural reforms. Financial liberalization
proceeded in stages. The process began in November 1988, when quantitative
limits on bankers’ acceptances were eliminated. More extensive measures were
adopted in April 1989, at which time controls on interest rates and maturities
on traditional bank instruments were abolished, non-interest-bearing reserve
requirements were replaced by a 30 percent liquidity ratio, restrictions on
lending to the private sector were removed, and mandatory bank lending to
the public sector at preferential interest rates was discontinued. In Septermber
1991, the liquidity ratio was lowered on deposits ‘outstanding at the end of
August, and eliminated entirely for new deposits. A constitutional amendment

8 From .Eb:md.\ 1989 to May 1990, the daily depreciatian was one peso; from May 1950 to

November 1990 it was 80 cents; from November 1950 to November 1991 it was 40 cents.
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enacted in mid-1990 allowed full private ownership of banks. Other legislation
during that year facilitated the formation of financial holding companies. This

permitted several Targe banks that had been nationalized in September 1982

1o be reprivatized. By July 1992, the last of eighteen previousty government-
owned banks had been privatized.

Mexico resumed access to voluntary capital inflows on a broad scale in
the second half of 1989. Mexico’s overall capital' account surplus exceeded
8 percent of GDP over 1991-1993. Foreign direct investment led the surge
in 1989 and remained important throughout. the inflow episode, but portfolio
flows increased rapidly over time and dwarfed FDI by 1991. Certificates of
deposits in newly privatized Mexican banks and short-term peso-denominated
mo<ngaaﬂ. bonds (CETES), which foreigners had been permitted to acquire
in January 1991, were important components of these short-term fiows.

5.1.2 | Policy Responses to Capital inflows, 1989-1 993

Mexico’s policy response to the surge in capital inflows was heavily influenced
by the objective of sustaining the stabilization effort, The government adhered
faithfully to its exchangé-rate-based stabilization strategy, maintaining the
downward trajectory of nominal depreciation for most of the period and at-
tempting to siem domestic price-level increases throngh sterilized intervention
in the foreign exchange market. Although the rate"of inflation fell steadily,
it continued to exceed the rate of depreciation of the peso throughout this
period, resulting in mounting real appreciation. Toward the end of 1991,
2 more active exchange-rate policy was adopted in the form of a band. A
fioor for the value of the dollar was established at the value reached on
November 11, and subsequent mini-devaluations were used to define a ceiling
(see Chapter 7). The band would therefore widen over time at arate determined
by the daily rate of devaluation. However, at the time the band was introduced,
the daily depreciation rate was lowered from 40 to 20 cents {that is, from 3 to
2.4 percent per year). Relative to previous policies, these measures both
lowered the maximum rate of depreciation of the exchange rate and gave it

_ more room to move in a downward direction. The new exchange-rate policy

thus implied a more appreciated and potentially . more variable nominal rate.
While inflation had fallen into the single-digit range by 1993, it continned to
exceed the rate of nominal depreciation after the adoption of the band, and the
peso continued to appreciate in real terms. “

The périod 1989-1993 was characterized not only by a substantial
cumulative appreciation of the peso, but also by'a significant deterioration in
the current account of the balance of payments in spite of steadily improving
public sector finances. The deterioration of the current account thus arose fromm
an excess of private investment over saving. While private saving exceeded
investment by 1 percent of GDP in 1089, thisi sittation had been reversed
with a <n=wmm5nm by 1992, in which year the private sector ran an overall
deficit of 10.6 percent of GDP. Very little of this turnaround can be attributed
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to an increase in private invesgment. The culprit was instead a decline in
private saving amounting to 8.6 percent of GDP (from 13.6 to 5 percent)
aver this period. In spite of the gains achjeved on the inflation front and its
extensive structural reforms, Mexico did not register a sustained acceleration
in economic growth when capital inflows surged. After rising above 4 percent
in 1990 (the first full year of large inflows), growth slowed in each successive
year. Thus, by 1994 the acceleration of economic growth had ‘become an
important concern for the Mexican authorities. . :

5.1.3 | The Balance-of-Payments Crisis

Mezico’s balance-of-payments crisis in late 1994 was the ouicome of an
interaction among three sets of factors: First, the initial conditions at the
beginning of 1994——in particular, slow growth, a fragile financial system, a
persistently high current-account deficit, a reduction in the national saving rate,
and a greatly appreciated real exchange rate; second, external and domestc
shocks that Emnﬁ.mmhwoa ‘during the course of the year; and third, the nature of
the policy responses to those shocks. fn themselves, the initial conditions and
shocks would not have been sufficient to trigger a balance-of-payments crisis,
had the policy response been other than what it was. We suggest below that
persistently slow growth, together with the fragility of the financial system,
interacted with political factors to help explain why the Mexican authorities
responded as they. did to the policy challenge posed by the effects of adverse
shocks in the context of the persistently high current-account deficit and
appreciated real exchange rate.

5.13.1| Initial Conditions
The Mexican peso appreciated strongly in real terms during 1988-1993 (as

indicated above), and the current-account deficit reached a very high level
which was not expected to subside in 1994. A second important feature of
the pre-crisis Mexican experience is that the reforms instiuted after 1985 did
not result in a rapid and sustained resumption of gconomic growth in the short
run. This can be atiributed in part to tight monetary policy, designed to prevent
capital inflows from fueling a monetary expansion that would undermine the
government’s inflation targets. Tts effect was to keep domestic interest rates
relatively high during 1992.-1993. By 1993, the Mexican economy was in
recession, with growth of less than 0.5 percent for the year as a whole,
and negative growth during the second half. The third key aspect of the
wexican economic environment at the outset of the year was the fragile state
of the financial system. The newly privatized and liberalized financial system
experienced a period of very rapid expansion during 19911994, in spite of
the prevailing high real interest rates. Loans grew at an average annual rate
of 24 percent, far in excess of the average rate of growth of nominal GDP.
In a context in which Teserve requirements had been eliminated, the broad
money muttiplier, which had jumped in 1989 in the context of the initial steps
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in liberalizing the financial system, continued to increase very rapidly over the
period 19891993, more than tripling its 1988 valte by 1993, Unfortunately,
the quality of many of these Joans was guestionable. Althongh the 1990 Credit
Institutions Law included provisions limiting the concentration of credit risk,
ensuring the separation of interest between banking and other activities, and
avoiding conflicts of interest for bank managers, past-due loan provisions

_grew at 27 percent per year over this time, and open loan exposure {past-

due loans minus provisions) increased from 41 to 74 percent of bank equity,
in a context in which underprovisioning may have been prevalent. Moreover,
about 18 percent of bank deposits were denominated in 1.S. dollars, making
hank liabilities quite sensitive to exchange-rate changes. Thus, by 1994, the
condition of Mexico’s financial system was exiremely fragile.

Real appreciation, slow ‘growth, and fragility of the financial system
may not have been unrelated. Dornbusch and Werner (1994), for instance,
atiributed Mexico’s growth performance 1o the demand-reducing effects of
real mm@.mo.wwmoﬂ in the home goods sector, as well as o persistently high real
interest rates—presumably reflecting, in Mexico’s highly open capital markets,
at least in part an expectation of future real depreciation. The combination of
high real interest rates and low growth, in turn, is blamed for a deterioration in
firms’ balance sheets, and therefore those of banks as well.

5.1.3.2 | Shocks

Armong the!shocks that were relevant to Mexican economic performance and
policy formulation in 1994 was ore that occurred in November 1993—the
approval of NAFTA legislation by the U.S. Congress. Because this issue
was politically” contentious in the United States, approval had not been a
foregone conclusion, and indeed, Mexico lost substantial foreign exchange
reserves (§3 billion) in October, as external creditors hedged against a failure
of ratification. Together with Mexico’s accession to GATT and membership in
the OECD, the mﬂ?@& of NAFTA was viewed, probably not least by Mexican
@omnwamwﬂm themselves, as an institutional commitment that would tend to
be perceived by the private sector as “Jocking in” Mexico’s gconomic reforms.
The importance of this was to convince potential investors that the acquisition
of real capital in Mexico was a good bet—in other words, that the option
value attached to waiting rather than acquiring irreversible fixed assets in the
Mexican economy had greatly diminished due to the substantial reduction in
uncertainty concerning future policy reversals. The expectation triggered by
the approval of NAFTA was that previous reforms would now begin to bear
fruit in the form of a greatly accelerated pace of fixed investraent.
Unfortunately, this favorable shock was followed by a succession of very
unfavorable ones, both domestic and external. The most severe of these came
in successive months during the first quarter of the year, The Chiapas uprising
on January 1 created at worst the possibility of severe social confiict and at
best the likelihood of fiscal and monetary relaxation to cope with economic
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problems in the southern part of the country. This was followed in February
by a very public change in the stance of U.S. monetary policy, in the form of
a succession of interest rate increases engineered by the Fed beginning in that
month and continuing throughout the year, resulting in a significant curmnlative
increase in six-moanth Treasury bill rates from February until the end of the
year. The most severe shock, however, was the assassination of ruling-party
presidential candidate Luis Colosio on March 23.

The economic effects of these shocks were predictable: higher rates of
return in the United States and increased political and economic uncertainty
in Mexico increased the risk-adjusted rates on return in U.S. relative to
Mexican assets. The associated portfolio adjustments on the part of Mexican
and foreign investors vesulted in both price and quantity -adjustnents, taking
several Torms. First, three-month CETES, which had experienced gradually
declining yields during the first quarter of 1994 (reaching a low of about
10 percent on an annual basis in February) experienced an increase in yield
io the 17 to 18 percent range from March until the presidential elections in
August. The CETES yield subsided thereafiter, but remained in the 15 percent
range until December. Second, Mexico began the year 1994 with foreign
exchange reserves amounting to sbout U.S. $25 billion, and these peaked
at about U.S. $29 billion during the first quarter, following the passage of
NAETA. Following a path similar to that of the CETES yield, however, ihe
central bank’s foreign exchange reserves dropped by U.S. $12 billion from
February to April. Finally, the exchange rate, which had been roughly in the
mmiddle of its band at the end of 1993, jumped to the top of the band at the end
of March and remained there. . .

Significantly, it appears that the events of the first quarter caused creditors
to fear both devaluation and default on its obligations by the Mexican
government. The former is evident in the sharp increase in the spread between
peso-denominaied CETES bonds ‘and: dollar-indexed Mexican government
bonds (tesobonos). The latter is suggested both by the uptick in yields on
Mexican Brady bonds as well as in the yield spread betwesn tesobonos and
11.S. Treasury bills of similar maturities. The suggestion is that, in spite of
the fiscal accomplishments of the Mexican government and its low ievel of
indsbtedness, holders of Mexican Brady bonds and tesobonos did not appear
to be convinced that their claims would continue to be serviced as scheduled
in the event of a crisis. : ,

5.1.3.3 | Policy Response

These reserve losses can be interpreted as the prelude to a full-blown spec-
ulative attack. As mentioned previously, in a stochastic setting, when the
timing and magnitude of 2 prospective devaluation are uncertain, the period
preceding the collapse of a fixed exchange rate is often preceded by sustained
reserve losses apd high domestic nominal interest rates. Possible responses to
such .an attack would be to defend the peg with tighter credit or to abandon
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it (by dévaluing or adopting a different exchange-rate regime). If Mexican
and foreign-interest-bearing assets had been considered perfect substitutes by
private capital markets in 1994, tight credit may actually have reduced nominal

;nterest rates in Mexico, due to the elimination of devaluation expectations

and exchange-rate risk, because the sustainability of the peg would have been

enhanced. With sufficient inertia in the inflation process, real domestic interest

rates would have fallen as well. With imperfect substitutability, however, tight
crodit would Fave raised real interest rates in México, slowing the growth
of interest-semsitive components of aggregate demand and possibly causing
a contraction in supply (by increasing the costs of financing working capital).
The effect would have been a deepening of the recession, with particularly
pegative effects on investment, possibly some upward pressure on the price
Jevel emanating from the supply side of the econony, and consequent stress o1l
the financial system. Alternatively, abandoning the peg would have represented
a major revision of the anti-inflation strategy, and in particular the governinent
would have been perceived as reneging on the Solidarity Pact by engineering
an inflationary surprise on workers and firms.

_ These options would have proven uppalatable to any govermment in
normal times, but were even more so in the context of a presidential election
whose results were uncertain and in which a defeat of the governing party
would have been of cataclysmic proportion, signifying the end of six decades
of one-party rule. Caught between two undesirable options with unpleasant
political corsequences, the government respondéd to the events of the first
quarter in two ways. First, on monetary policy, it chose to stay the course,
holding to its exchange-rate path and sterilizing foreign exchange outfiows by
doing the reyerse of what it had previously done to offset the monetary effects
of inflows——that is, expanding domestic credit. The evidence suggests that
the reaction function of the monetary authorities—featuring specifically the
sterilization’ of changes in gross reserves—was stable over the course of 1994
(see Karnin and Rogers, 1996). During 1994, sterilization took the form of a
substantial increase in lending activities by the development banks, financed
by credit from the central bank. Second, an additional component of the policy
response was in the area of debt management. The fiscal implications of the
emergence of exchangerisk premia in domestic interest rates were avoided by
replacing maturing CETES with short-term dollar-indexed debt {tesobonos),
which paid much lower interest rates. Because the CETES themselves were
relatively shori-term, the {ransformation in the structure of the debt was very
rapid. The/change in the currency composition and maturity of debt in the
diretion of dollar indexation and short maturities after the first quarter proved

to be dramatic, Tesulting in an increase of tesobonos in domestic debt from:

5 percent at the beginning of the year to 55 percent by its end.

One justification for s stategy was bascd on the hope that a post-
NAFTA or post-election investment boom, coupled with long-awaited im-
provements in productivity performance, would generate a resurgence of
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- sconomic growth that would validate the real exchange rate and render the

current-account deficit sustainable. The plausibility of this view was enhanced
by sirong growth of non-oil exports.and the large share of capital goods in
Mexican imports.

5.1.3.4 | The Crisis

The behavior of capital flows, as well as the premia for exchange-rate and
default risk built into Mexican instruments over the course of 1994, indicate
that speculative pressures were building up over the course of the year. The

obviously unsustainable value of the current account made some form of .

adjustment inevitable—only the form and timing were at issue. Some form
of expenditure reduction and/or switching would be needed if a post-NAFTA
growth boom did not materialize as hoped. The key point is that the returns on
assets invested in Mexico—both by foreign and domestic residents—would de-
peénd on what form that adjustment took. Assuming no outright repudiation of
debt, some combination of fiscal and/or monetary contraction and nominal de-
valuation would have been required to produce the requisite adjustment. From

-the perspective of creditors holding peso-denominated assets, the most dan-

gerous of these is obviously the last, because it involves a capital levy for peso
creditors with consumption baskets denominated at least partially in doilars.
The enormous fiscal adjustment already undertaken in Mexico, the threat of fi-
nancial crisis that would be posed by a severe domestic recession, and the large
cumulative real appreciation of the peso, all raised the probability that adjust-
ment would eventually feature a component of nominal devaluation. Moreover,
hecause the costs of devaluing in terms of foregone credibility for the authori-
ties were not fikely to be very sensitive to the size of the ultimate devaluation,
and because the perceived degree of overvaluation was large, it was at least
possible that the magnitude of the eventual devaluation would be large as well.

The critical issue concerning the timing of the crisis was the change in
political administration following the presidential elections held in August.
Not only was the outcome of the elections in question, but even if the ruling
party were to return to power, the commitment of the new administration to
staying the course with the disinflation strategy—a strategy closely associated
with the Salinas administration and Finance Minister Aspe—was unknown. A
scenario that could not be ruled out even in the event of a return to power by the
ruling party was that the outgoing Salinas administration would implement the
devaluation between the elections in August and the accession to power of
the Zedillo administration in December, thereby absorbing the political costs
of the change in course and presenting the new administration with the oppor-
tunity of beginning its term with 2 clean slate. Given the climate of uncertainty
that prevailed among Mexico’s international creditors, any signal that the new
adrministration was likely to consider a revised exchange-rate policy was likely

to trigger a speculative attack. Several such signals were indeed sent—perhaps -
inadvertently—by both administrations over the course of the year.

Exchange-Rate Crises’

The m<o€ﬂo= of both fiscal and exchange-rate policies during 1994
suggested that the outgoing administration was more prepared to consider an
adjustment in the nominal exchange rate than a further round of ‘fiscal con-
traction in designing an adjustment strategy. On the one hand, the substantial
capital outflows during the course of the year did not trigger an adjustment in
the primary surplus. On the other, the exchange rate was allowed to depreciate

1o the top of its band during the second quarter, Tepresenting a nominal

depreciation of about 8 percent against the U.S. dollar over this period. As
indicated previously, the peso then spent most of the rest of the year near the
top of its fluctuation band. .

Regarding the new administration, a first indication of its intentions may
have come when the new cabinet was named and Finance Minister Aspe was
replaced by J sime Serra-Puche, the former Trade Minister who had negotiated
the NAFTA agrecment with United States. The new minister could reasonably
have been expected to give greater weight to the allocative role of the exchange
m.mﬁ. as opposed to iis role as nominal anchor, EE._WEW predecessor.

. The result of these events was further reserve losses between August and
December. By the beginning of December, the stock of reserves had fallen
to the $10 billion range, and a vitlnerability index motivated by the recent
literature on exchange-rate crises, calculated as the tatio of the stock of net
Liquid foreign-currency assets (foreign exchange reserves minus tesobonos
outstanding) to the monetary base, had fallen to the lowest levels reached
during the 1990s.2% On December 20, the upper level of the Mexican exchange-

.. rate band was increased by 15 percent. This was perceived by the markets as
too little, too late. The result, consequently, was to trigger the final speculative

attack. After two days of rapid reserve Tosses, the peso was forced to fioat.

5.2| The Thai Baht Crisis (July 1997)

The Mexican currency crisis was the outcome of a complex set of circum-
stances: initial conditions creating vulnerability 10 speculative attack,. advetse
shocks, and policy choices made among competing domestic objectives in the
midst of an election year. The key ingredients, however, were an overvalued
exchange rate and a fragile financial system. The former implied the necessity
of adjustment, while the laiter severely circumscribed the form that adjustment
could take by magnifying the likely domestic. macroeconomic costs of a
traditional high-interest-rate defense of the exchange-tate peg. Unfortunately,
these ingredients did not prove to be sui generis. Shortly afier the Mexican

2% An alternative vulnerability index has been proposed by Calve and Mendoza (1996). This
index is essentially an indicator of the liquidity position of a central bank that guarantees the vaive
of the carrency 25 well as the liabilities of the banking m%mﬁﬂw Tt consists of the relative size of the
central bank liquid foreign-currency assets (reserves) to its poiential foreign-currency liabilities,
which under these cireumstances consist of the entire stock of broad money.
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crisis, a similar set of circumstances interacted to produce a similar result in
Thailand.

5.2.1 | Background

As documented in the previous chapter, capital inflows to Southeast Asia in-
creased sharply in the early 1990s, with short-term inflows playing an increas-
ingly larger role over time. Rising inflation and increasing current-account
deficits increased concerns about IMacroeconomic overheating throughout
the region. The domestic macroeconomic policy response consisted of the
implementatjon of tight monetary policies, which sustained domestic-interest

. rates at relatively high levels. Because countries in the region continued to

pursue nominal exchange-rate targets (despite occasional official statements
to the contrary), tight money essentially meant the sterilization of balance-
of-payments surpluses, conducted through a variety of means. In the case of
Thailand in particular, the intensity of sterilization was increased in 1993,

when the country experienced an upsurge in private capital inflows associated

with the establishment of the Bangkok International Barnking Facility (BIBF).
One implication of a policy mix relying so heavily on monetary policy to
resirain the expansion of aggregate demand was an intensification of short-
term inflows intermediated through the domestic financial system, 30

The demand for loans was sustained despite relatively high domestic real
interest rates as the result of the emergence of asset price inflation associated
with rapid and poorly supervised financial expansion in the first half of the

- 1990s. The.legacy of this situation, however, was a financial system with

borowers whose creditworthiness and the value of whose collateral was
heavily dependent on inflated asset values. This made the net worth of these
institutions vulnerable to a downward correction of domestic asset prices. Such
a correction could come about in two ways: through a negative reassessment
of the earning streams associated with these assets, or through an increase in
the discount rates applied to these earning streams. The second of these began
to play a role by late 1995, as the sharp monetary tightening continued to taise
domestic interest rates throughout the region. Indeed, due to high interest rates,
stock market performance in the region as a whole turned poor in 1994-1995.

The - combination of inappropriate financial liberalization, resulting in
excessive intermediation, and inadequate fiscal flexibility, resulting in dis-
proportionate reliance on tight money to combat overheating, put strains on
domestic asset values and increased the stock of short-term external liabilities.
Tn Thailand, as in Mexico, these policy mistakes did not imply that a crisis
was inevitable (that is, they did not constitute sufficient conditions for a crisis),
but they did create a siate of vulnerability that was centered on the financial
sector. Nonetheless; in the absence. of negative shocks, a crisis would have

30 For cross-country evidence on the links betwen sterilization and the magnitude of shori-term

~ inflows, see Montiel and Reinhart (1998).
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‘been avoidable, or at least postponable. dﬁo@umﬁg a third policy mistake,

in the area of exchange-rate management, pushed vulnerability to the breaking
point. : .
The maintenance of a competitive real exchange rate had been a corner-
stone of development strategy in Southeast Asia ‘since the mid-1980s. One
imanifestation of macroeconomic overheating in .H_,E&mma during 1994-1995
was that the domestic rate of inflation, while relatively low by Latin American
standards, remained higher than those of the country’s trading partners. In the
absence of changes in real exchange-rate fundamentals, failing to offset this
inflation differential by nominal depreciation would in itself have implied a
real exchange-rate appreciation and consequent loss of competitiveness. This
combination of financial sector fragility, fiscal rigidity, and real exchange-rate
appreciation recall the ingredients of the Mexican crisis of December 1994.

5.2.2 | Triggering Events

Sufficient conditions for a full-blown exchange-rate crisis materialized in
Thailand in the form of the emergence of adverse external conditions. These
had medium-term as well as short-run components.

5.2.2.1 | Medium-Term Developments

A key medium-term development was that Thailand seems to have been losing
external competitiveness during the first half of the decade of the ninetics. The
key factor in this regard was the emergence of China as a major exporter of
|ahor-intensive manufactured goods. Because this development implies that,
to Temain competitive, Thailand would have hadito export at lower prices, it
is equivalent in its effect on the long-run equilibrium real exchange rate to a
terms-of-trade deterioration. The implication is that the long-run equilibrium

~ real exchange rate would depreciate. Given the mild appreciation of the actual

bilateral real exchange rate against the U.S. dollar, this implies a growing gap
between the actual and long-run equilibrium real exchange rates. Indeed, by
1995, an overvaluation of the Thai baht amounting to approximately 30 percent
had emerged. : .

5.2.2.2 | Short-Run Developments

The directly observable shock that preceded. the Thal currency crisis was 2
collapse in export growth. Poor export performsdnce materialized throughout
the Southeast Asian region in 1996. Asian export growth slowed markedly
in the first half of 1996 (in dollar terms, 7 percent growth compared to 20
percent in 1995), and despite aﬁumﬁm&.onm to the contrary, failed {0 recover
as the year wore on. The implications were twofold. Firsi, poor export
growth implied reduced GDP growth through standard channels. This reduced
the income streams expected to be associated with domestic assets, and
dampened domestic asset values through this channel, which reinforced the
negative impact of high domestic interest rates.. Second, poor export growth
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also introduced an element of noise into the medium-term competitiveness
calculations. To the extent that the export slowdown may have reflected a
loss of competitiveness; it suggested that the gap between the actual and
equilibrium real exchange rates may have been larger than had earlier been
imagined. . . : .
Why did export growth slow? Possible sources of loss of competitiveness
include those already mentioned—that is, the inflationary effects of overheat-
ing (not compensated by nominal exchange-rate depreciation} and growth in
Chinese export capacity. Two other factors also contributed, however. First, the
U.S. dollar appreciated sharply against the Japanese yen after mid-1995 (by
35 percent as of Angust 1996 relative to the dollar’s 1993 trough). Given the
role of Japan in the trade patterns of Southeast Asian countries, this implied
an appreciation of the actual REER in these countries, and a further widening
of the gap between actual and eguilibrium real exchange rates after mid-1995.
Second, the final factor was a collapse in semiconductor prices blamed by the
press on worldwide overcapacity and a weak market for personal computers,
itself due to poor growth performance in Japan and Western Europe. This may
have been a transitory real shock, which does not in itself affect the equilibrinin

real exchange rate. However, as shown in Chapter 10, the classic textbook

response to such a shock for the objective of stabilizing aggregate demand
is a temporary exchange-rate depreciation. The contribution of this shock to
the crisis may therefore have come in the form of ‘increasing the perceived
likelihood of a devaluation. ,

The upshot is that negative shocks during 1996 had two effects. On the
one hand, they widened the perceived gap between the actual and equilibrium
values of the REER, through an appreciation of the actual REER as well as
through a depreciation of the perceived equilibrium REER. On the other, they
increased the vulnerability of financial sectors by depressing asset values and
weakening the balance sheets of financial institutions in the region. :

In other words, they culminated in the emergence of vulnerability very
similar to that of the Mexican case analyzed previously. The emergence
of apparent misalignments implied the perception -in financial markets that
nominal exchange-rate adjustments might be forthcoming, while fragility in
the financial sector suggested that the costs of resisting such a misalignment,
under pressure from speculation, would likely be perceived by the authorities
in the region as prohibitively high. These two factors made nominal exchange-
rate adjnstments inevitable. How the adjustment came about would depend on
how the situation was managed by the authorities.

5.2.3 | Emergence and Management of the Crisis

Given the perceived .mw@ between the actual and equilibrium real exchange
rates, and the presence of factors arguing for a transitory overdepreciation
of the actoal exchange rate, it became prudent for agents, in the normal

‘course of business, to hedge against the possibility of devaluation by moving

e T T e i ST L
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assets out of baht. Because this fact would in itself magnify the likelihood
‘of an exchange-rate movement (by consuming the central bank’s TESEIVES),
other agents' would have the opportunity to make money- by borrowing
baht. Whether such transactions would prove profitable ex ante depended on
markets’ expectations of the authorities” resolve in maintaining the value of
the currency by increasing the cost of those transactions through increases
in domestic. interest rates. As in Mexico, this is where the vulnerability of
the domestic financial system and the domestic economic slowdown play key
roles. Becanse high interest rates would have impaired both the balance sheets

“and cash flows of domestic financial institutions, market participants would

have perceived that fighting off a speculative attack through this traditional
method would have been judged too costly by the authorities, particularly in
light of the region’s traditional commitment to the competitiveness objective.
By midi1996, the region’s export problems. were beginning to receive
widespread attention. Dr. Mahathir Mohammad, the Prime Minister of
Malaysia, warned in August of import controls if a voluntary scheme failed
to reduce his country’s trade deficit. In Korea, exports fell during the month of
July for the first time in forty two months. The first hints of currency problems
in Thailand emergsed during late July and early: August 1996, triggered by
worries over export competitiveness in the region. Following a bleak report
on economic prospects issued by the Bank of Thailand, the central bank was
forced to spend U.S. $1 billion to support the baht>":** By the end of the
month, though, the Bank still possessed U.S. $39.4 billion in foreign exchange
reserves. Nevertheless, in September, Moody’s downgraded Thailand’s short-
term foreign debt, noting financial-sector problems and the rapid accumulation
of foreign debt during 1995 (amounting to a 40.7 percent increase in the
stock of debt outstanding over the course of the year, to a year-end value of
U.S. $41.1 billion). : :
~ While Mexico’s currency crisis played itself out during a ten-monih period
in 1994, the crisis in Thailand took almost a full year (August 1996 to Tuty
1997) before it culminated in the abandonment of the exchange-rate parity.
Over the course of that year, news on export performance, economic growth,
and financial-sector problems grew progressively worse, and outflow episodes

became progressively more severe. As growth slowed and domestic interest.

rates were maintained at high levels to defend the currency, the siock market
fell, losing 35 percent of its value during 1996. Increases in the perceived risk
of default led to a drop in bank lending and a largely voluntary accumulation

31 The Bank of Thailand revised 1996 projected real GDP growih from the 8.3 percent
forécast earlier to 7.8 percent, and revised projected export wSﬁE to 10.2 percent, compared to
17.4 percent projected earlier and to 23.6 percent in 1995, .

32 Barlier biips had affected the Tndonesian rupiah (but for idiosyncratic reasons—that is, when
a medical trip abroad by President Suharto fueled concerns over political instability), and the
Malaysian ubwmw in early January 1996, when information about the size of Malaysia’s current-
account deficit became available. .
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of excess liquid assets by the banking system (Agénor, Aizenman, and
Hoffmaister, 2004). Unfortunately, the governrment’s handling of the crisis
left much to be desired from its outbreak until the final abandonment of the
peg on July 2, 1997 and beyond. Key mistakes were made in both arcas of

vulnerability: exchange-rate policies and policies toward the financial sector.

52.3.1 | Exchange-Rate Policy

The government’s biggest mistake was to attempt to hold the nominal value
of the baht for almost a year. Its adherence to the exchange-rate peg in the
coniext of devaluation expectations resulted in large capital outflows and very
high domestic interest rates which, through their effects on the government’s
liquidity position and the balance sheet of the financial system, together
magnified the uncertainty and instability that resulted after the baht was
eventually floated. Despite the pressure on the currency in mid-1996 and again
in February 1997, at the end of March 1997, the Bank of Thailand continued to
report foreign exchange reserves of U.S.-$38 billion, almost unchanged from
the July 1996 level. By the time the baht was floated in July 1997, reserves had
officially fallen only to U.S. $33 billion. T later became apparent, however, that
reserves were maintained through large swap transactions, leaving the Bamk
with a stock of future dollar liabilities in excess of U.S. $23 billion after the
flotation of the currency. The loss of liquidity created uncertainty in the market
after the baht was floated as to whether the country would be able to meet its

_ large short-term external obligations in the event that private agents did not

roll over a significant pertion of these, and this perceived vulnerability io 2
Tiquidity crisis undermined the value of the currency after the float.

Moreover, despite its actual adherence o a fixed value for the baht for
almost a year, the government increased the cost of this. policy for itself by
sending clear signals that its commitment to the exchange-rate peg was not
firm. In January 1997, for example, the government announced its intention
to Teevaluate the exchange-rate regime when the economy regained strength,
fuily six months before the regime was actually modified.

5.23.2 | Financial-Sector Policy

Given the exchange-rate policy, the second key mistake was to postpone
the resolution of the problems of the financial system. The government
initially (during most of 1996) denied the vulnerability of the country’s fifteen
commercial banks and ninety finance companies. However, as mentioned
above, majntaining the fixed exchangerate required very high domestic interest
rates, which in turn continued o undermine the value of assets held by the
financial systemn that the government was otherwise trying to support (ses
below). The effect was to jeopardize the solvency both of finance houses
and banks, which added to the stock of nonperforming assets in the financial
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sector and to the eventual cost of resolving the sector’s difficulties.”® The
incréase in this cumulative cost impaired the government’s fiscal position, and
this unresolved liability overhang was a second source of uncertainty which

to float, as well as ‘magnifying the ultimate fiscal burden associated with the
crisis.

Much of the policy story from mid-1996 to mid-1997 in Thailand concems
the evolution of policies toward the financial system. Because this was the key
area of vilnerability, the credibility of the exchange-rate peg and consequently
implications both for capital outflows and for doniestic inferest rates dopended
on policies ditected to the financial sector. ‘

As the end of 1996 approached, financial-sector share prices reflected
an extreme lack of confidence on the part of the market. The government’s
initial policy response was inadequate, consisting of a regulation imposed in
December requiring only banks (and not the more exposed finance companies)
to disclose the extent of their bad. loans, and (he adoption in January 1997
of a serles of measures seeking to artificially prop up property values. The
latter essentially represented an attempt to avoid the problem by seeking to

recognizing and allocating the losses of bank and finance company capital,
and recapitalizing the financial sector under a more stringent supervisory and
regulatory regime. In January 1997, the Cabinet announced the creaton of
a mo<a§5nﬂ fund to purchase a portion of their bad property debt from
finance companies, financed through the sale of bonds with government
guarantee. The measure backfired, both because it signaled the government’s
intention to bail cut some of these companies, and because it inadvertently
revealed policy disarray within the government—despite the Cabinet’s an-
potmcement that the Central Bank would contribute to the fund, the latter

banks (approximately 10 percent of bank loans were to property developers,
compared to 25 percent for finance companies) and moving mODEy abroad.
Not coincidentally, renewed pressure on the baht emerged in February. The

rates resulted in a succession of financial crises triggered by falling property
values. The central bank, engaged inits lender-of-last-resort function, extended
credits to: these institutions which were later .estimated to total U.S. $15.7

. billion. Nonetheless, the finance company liquidity crisis culminated in the

failure of Finance One, the country’s largest finance company, despite its
relatively: small stock of bad loans in.late February, while in April the

331 Match 1997, Standard and Poor’s Rating Service astimated the cost to the government of
bailing out insolvent institutions at 6 percent-of GDP, while by Aungust that figuse had increased o
12 to 15 petcent of GDE. :

increased instabifity in the period after the currency was ultimately allowed -

sustain the value of the assets held by the domestic financial system, rather than-

publicly balked at doing so. By late February 1997, depositors engaged in.a -
“run on Thai finance companies, transferring deposits to the relatively safer

Bark of Thailand responded by tightening ‘monetary policy. High interest

E
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government took responsibility for the Bangkok Bank of Commerce, after
it ran up $2 billion of bad debt. These bad mmEm were absorbed by the
government.

In the wake of the difficulties of Finance One, stringent provisioning
requirements were imposed on all financial instimtions, and ten small finance
companies were required to increase their capital. Nonetheless, public disclo-
sure of the magnitude of the bad loan portfolio among finance companies was
not required. .

Further measures were adopted in May, but these proved to be of a stopgap
nature. Capital controls were imposed in the form of instructions to local banks
not to sell baht to foreigners in the swap market. The intention was to fight off
speculation by discouraging short positions in the baht in the spot market offset
by long pesitions in the forward market. Expenditure cuts were announced
to offset shortfalls in tax revenue due to the economic slowdown, indicating
that the government was sacrificing the use even of automatic stabilizers in its
attempt to shore up the currency. Finally, a bank-financed fund was set up to
buttress the stock market. .

Finance Minister Amnuay Viravan ﬁmmwmnam on June 18, complaining
of political inierference, and was replaced by Mr. Thanong Bidaya, former
president of a large commercial bank which had itself been among the
country’s most troubled. Despite market concerns that these links would
lead to easing of the provisioning and capital adequacy regulations imposed
earlier, the government actually began to signal a tougher stance toward the
financial sector in late June. Merger laws to accommodate the takeover of

" companies in difficulties were eased, and sixteen finance companies were

ordered to suspend operations and seek merger partners within thirty days.
The government indicated that troubled {inance companies that failed to
merge would be allowed to go under. This suggested for the first time that,
while the government’s implicit guarantee of bank deposits continued to hold,
shareholders in the finance companies would not be bailed out.

Unfortunately, the measures adopted toward the financial sector in late

June proved to be too little, too late. The central bank announced in June that

its gross foreign currency reserves had fallen to U.S. $33.3 billion in the course
of five straight months of balance-of-payments deficits, not including short-
term foreign exchange liabilities in the form of swaps undertaken to support
the baht. The baht was finally floated on July 2. Tn the first day, it fell by
over 16 percent, and in a month’s time, it depreciated by over 25 percent.
Despite the float, however, the country’s problems were not over. The shortage
of liguidity and the accumulation of nonperforming loans in the financial sector
left a significant overhang of uncertainty, and the authorities intervened to seek
to avoid excessive depreciation of the baht. Rather than moving toward lower
domestic interest rates, on the occasion of the float the central bank raised its
discount rate by two percentage points. Despite the government’s insistence as
late as July 7 that it required no IMF assistance, the uncertainty surrounding
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the liquidity and fiscal problems Ied it to begin negotiations with the Fund on

* July 28, and »m._.omH.mB was agreed upon one week later.

5.3 Brazil’s Real Crisis (January 1999)

‘Faced with triple-digit inflation in the early 1990s, in mid-1994 Brazil
launched an ambitious stabilization program, the Real Plan (see Oﬁm@ﬁn 11).

The plan was successful in rapidly achieving mEmrw-mHmﬁ inflation. However,
siabilization was accompanied by strong domestic demand growth and an
appreciation of the real exchange rate, which forced the autherities to keep
real interest rates at relatively high levels.

In wun, by increasing debt-service payments, high interest rates con-

“tributed to a sharp deterioration in fiscal accounts. The. conventional fiscal

deficit increased from about 6 percent of GDP in 1994 to more than 10 percent
in 1998. The operational deficit (that is, the deficit excluding the impact of
inflation on interest payments, as discussed in Chapter 4) rose from an average
of 2.4 percent of GDP in 1924-1996 to nearly 8 percent in 1998, whereas
the primary surplus fell from 2 percent of GDP in 19941996 to approximate
balance in 1998. As a result, the stock of domestic public debt grew rapidly
between 1995 and 1998.3* At the same time, the significant appreciation of the
real exchange rate in the initial stages of the plan: contributed to a widening
current-account deficit,

Growing fiscal and external imbalances led o a first wave of speculative
pressures in late 1997, following the Asia crisis. The authorities responded
with a sharp tightening of monetary policy and the anmouncement of fiscal
measures aimed at reducing the deficit by the equivalent of 2 percent of GDP
in 1998. High interest rates and a relaxation of capital account restrictions
led to renewed inflows of capital in early to mid-1998, which helped rebuild
international reserves.

However, fiscal adjustment proved difficult to achieve, because the key
measures that ‘were to. be implemented required congressional approval.
In December 1997, the government suffered a damaging political defeat
when its civil service pension reform proposals were defeated in Congress.
The persistence of fiscal weaknesses and growing perceptions of external
vulnerability, together with the general adverse mm.nwﬂm of the Russian default in
August 1998 on private capital flows to developing countries, led to renewed
speculative Hmmm_._:mm on the exchange rate in the second Lalf of 1998. The

% As noted by Bevilaqua and Garcia (2000), although much of the surge in debt was the -

combined result of the government’s deficit and' the high interest tates needed to defend the
{overvalued) exchange rate, part of it was also due to governmenlt’s previousky hidden liabilities—
some of which came fo light when state enterprises were privatized, See Giambiagi and Ronci

{2004) for a more detailed discussion of the n_ﬁm.a_nm of public debt in Brazil during the period

1995-1998.
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authorities responded by intervening heavily in the foreign exchange market
and by increasing interest rates sharply. .

After. the October 1998 presidential elections, a support package of
about $44.5 billion (led by the International Monetary Fund) was announced,

Financial support was made conditional on extensive fiscal adjustment. But

the agreement with the TMF and the first disbursement in early December
improved the outlook only marginally. Spreads on Brazil’s international debt
remained high and capital outflows continued. Congress refused to approve a
number of crucial fiscal measures, casting doubt on the effectiveness of fiscal
restraint and the ability of the authorities to achieve the fiscal targets.

The practical debt moratorium announced by the state of Minas Gerais
in carly 1999 increased pressure on the exchange-rate regime. In the first
week of 1999, the country lost U.S. $0.5 billion, reducing total reserves to
around U.S. $38 billion, compared with U.S. $70 billion at the end of July
1998. The weakening of reserves made the position of central bank govemnor
Gustavo Franco untenable, and he resigned on January 13, 1999. That same
day, net capital outflows reached U.S. $0.7-0.8 billion, following an outflow of
U.S. $1.2 billion the day before.

Tn an atternpt to lessen pressure O ISSEIVES and lay the groundwork
for a loosening of monetary policy, the government attempted to implement
a limited and controlled devaluation. The real, which had been allowed to
fuctuate between a band of 1.12 to 1.22 to the U.S. dollar, was allowed
on Jannary 13 to trade beiween 120 and 132, with greater scope for
fuctuation within the new band. Markets responded immediately to the revised
arrangements, with the real trading near the floor of its new band at 1.31 to the
U.S. dollar. This amounted to a 9 percent nominal devaluation of the currency
in relation to its closing value on January 12.

However, this did little to calm speculative ﬁnommﬁam, as fears about a
possible debt default grew. Public debt prior to the crisis had a relatively short
maturity (about 11 months), and consisted to a large extent -of floating-rate
instruments, thereby creating significant exposure to abrupt changes in short-
term interest rates. Moreover, at the end of 1998, the 1].5. doliar-denominated
and U.S. dollar-indexed federal debt represented about 28 percent of total
debt (Bevilaqua and Garcia, 2000). The large stock of foreign exchange—
denominated bonds and floating-rate Treasury bills led to the perception
of vulnerability of the government deficit to devaluation and high interest
rates, and the fear of potentially explosive dynamics of the domestic public

35 I Brazil, state governors are responsible for a farge praportion of total government spending.
In-eary January, Itamar Franco—-the governor of the state of Minas Gerais and then a staunch
opponent of President Cardoso—annonnced a 90-day moratorium on the servicing of his state’s
debts to the federal government. Following. Franco’s iead; a number of other state governors,
including those of Rio de Janeiro and Rio Grande do Sul, annoumeed that they intended to
renegotiate their debts with the federal government. Although some state governers expressed
their support for Cardoso’s administration, the confrontation weakened confidence.
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debt-to-GDP ratio, should interest rates and debt-servicing requirements fail
to come down. :

Sustained capital outflows continued, and:on Jaruary 15 the real was
foated. Fears of unstable debt dynamics and a vicious circle of continuing
downward pressure on the CUITEnCcy and upward pressure on interest rates led
to a sustained weakening of the currency, and the real depreciated by about
40 percent in the two ensuing menths,

5.4| Argentina’s Peso Crisis (January 2002)

5.4.1| Background

Argentina had a turbulent sconomic history during the 1980s, marked by re-
peated bouts of pominal instability that were associated with poor performance
in the real economy. For the decade as a whole, real GDP peaked in 1980. It
had declined by 10 percent by 1985, accompanied by severe inflation. Under
the heterodox Austral Plan (see Chapter 11), it recovered almost to its peak by
19%7. But an inability to exert fiscal discipline:led to the collapse of the plan,
resuliing in two bouts of hyperinflation at the end of the decade. GDP fell to
10 percent below its 1980 level by 1990, in the midst of a hyperinflation of
4000 percent” per year. At the end of this period, prices were rising by
200 percent per month (tripling every month). Overall, income per capita
contracted by 1 percent per year from 1976 to 1989.

Carlos Menem took office as Argentine president in 1989. His administra-
tion’s initial attempts at stabilization proved to be unsuccessful, culminating
at the end of 1990 in remewed bigh inflation and neminal exchange-rate
depreciation, as well as bank runs. This caused the Menem administration
to opt for a new strategy that represented a drastic break from the past
under Finance Minister Domingo Cavallo, who was appointed in January
1991. Cavallo implemented an orthodox macroeconomic program featuring
extensive privatization of state enterprises, trade liberalization, measures to
strengthen the domestic banking system, and macroeconomic stabilization.
The centerpiece of the macroeconomic stabilization strategy was the Con-
vertibility Plan, implemented in April 1991 (Chapter 11). It consisted of the
creation of a currency board, with the exchange rate set at the fixed value of
10,000 australes per doilar (changed to one Argentine peso per dollar under the
monetary reform of 1992). The stabilization plan also featuréd fiscal reforms,
the n.mu&ummou of wage indexation, and granting legal tender status to the
U.S. dollar. : .

In imary ways, Argentina was not an; ideal candidate for a currency
hoard from an optimal cumency area perspective (see De la Torre et al.,
2003), and this fact played an important role in the evolution of the crisis
that ultimately brought down the currency board. The country is subject
to shocks that are asymmetric with those experienced by the United States
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(specifically, as a primary producer, Argentina is subject to important terms-

of trade shocks), its trade is dominated by countries whose currencies float

relative to the U.S. dollar (Argentina’s trade is primarily with Europe and
Brazil, rather than the United States), it is a relatively closed economy for
which correspondingly large RE exchange-rate changes are required to adjust
the trade balance, and it has relatively rigid domestic labor market institutions,
making domestic wages and prices relatively inflexible. The latter places a
premium on nominal exchange-rate flexibility. However, optimal currency area
criteria were dwarfed in importance in 1991 by the lack of nominal credibility
that bad characterized the country’s recent history. The dominaat force driving
the adoption of the currency board arrangement was the desire to import that
credibilify and finally stabilize the domestic price level.

The stabilization proved to be extremely successful in both nominal and
real terms. Inflation was reduced to single digits by 1993, and real GDP
increased by 28 percent from 1990.10 1993. As the result of the effects of
the 1989-1991 inflation on the teal value of domestic debt, a Brady Plan
debt tesiructuring, the rapid growth of the economy, and the relatively tight
fiscal policy maintained during the early part of the decade, the ratio of public

debt to GDP was reduced from 70 percent in 1989 o 29 percent by 1993.
At the same time, the ratio of banking system deposits t0 GDP, 2 measure of

financial deepening, incredsed steadily. Not surprisingly, Carlos Menein was
easily reelected to a second five-year term in 1994, . .
However, the credibility of the currency board arrangement proved diffi-
cult to establish, and in 1995 Argentina was severely affected by the Mexican
crisis (this spillover was known as the Tequila effect). Reserves fled the
conntry, and capital outflows amounted to 5 percent of GDP in the first quarter
of 1995. Domestic interest rates rose sharply, from about 10 percent on'peso
deposits to 15 percent. The banking system lost nearly one-third of its deposits,
real GDP contracted, and unemployment climbed to over 16 percent of the
labor force. The government responded with a fiscal contraction to restore
confidenice, a lowering of bank reserve requirements to enhance bank liquidity,
and a reform of the banking system, all in the context of an IMF program. In
addition, an external credit line was negotiated with international banks.>® The
currency board held, and capital inflows retumed in thid-year, rising to nearly
10 percent of GDP by the end of the year. The new monefary arrangement
provex to be more robust than financial markets had feared. .
Rogque Fernandez took over from Domingo Cavallo as Finance Minister in
1996, and oversaw a brisk resumption of economic activity in Argentina. Real
GDP.growth was 4 percent in 1996 and nearly 7 percent in 1997. OQverall,
growth averaged 4.4 percent from 1993 to 1998, despite the sharp Tequila

=

36 The HnmoHB.om the banking system fnvolved bank mergers and © internationalization,” and
was guite successful, leaving Argentina ranked second among emerging market countries in the
quality of its bank regulatory environment by 1998. i : ’
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recession in 1995, and the GDP deflator increased by a cumulative amount
of only 3 percent over that time. However, public sector debt grew rapidly,

- and unemployment remained high. During this time, the country was under

the almost continuous tutclage of the IMF, with Fund programs in place for
most the 1990s. Though the Fund was initially skeptical of the currency board
arrangement, after the Tequila crisis it supported: the authorities’ decision to
gustain the peg (Mussa, and Powell, 2002). .

5.4.2 | The Buiidup of Vulnerability

The period from 1994 to 1998 was a critical one in setting the stage for the
crisis that ultimately befell Argentina at the end of 2001. Specifically, during
these years iwo sources of vulnerability accumulated that made the system
highly vulnerable to the series of shocks that hit ‘the economy from 1998 on,
in the sense that the combination of those shocks with the limited adjustment
options available under the currency board greatly increased the probability
of a crisis. The sources of vulnerability consisted of a rapid buildup of public
sector debt #nd the accumulation of currency mismatches in the balance sheets
of both the governmoent and domestic firms, both of which in turn increased the
vulnerability of the domestic banking sector.

5.4.2.1 | Public Sector Debt

" As mentioned above, by 1994 Argentina had a relatively low ratio of public-
_ debt to GDP, amounting to about 23 percent. Alihough the economy exhibited

rapid growth on average from 1993 to 1998, public debt started growing in
1994, and by 2001 the ratio of public sector debt to GDP had increased to
54 m.owcmzm., Loose fiscal policy in Menem’s second term has been blamed by
some observers for the accumulation of this debt. Indeed, thongh the ratio of
the fiscal deficit to GDP was 1 percent during the first half of the decade, it
increased to 3 percent in the second half. Although the Argentine economy
recovered from the Tequila crisis more rapidly: than anticipated in the Fund
programs in which it participated during these ‘years, it actually ran slightly
higher deficits than envisaged in those programs. Mussa (2002) has argued
that the failure of the IMF to put morec pressure on Argentina to reduce its
fiscal deficits in the post-Tequila period was one of the most serious errors of
Fund polidy in the country.. : .

" However, as shown by Hausmann and ‘Velasco (2002), Argentina’s
cumulative fiscal deficit from 1994 to the end of the decade falls far short
of accounting: for the total increase in the size of the debt. Of the cumu-
lative increase in gross debt of U.S. $47.7 billion from Decernber 1994 to
Decetmber 2000, purchases of liguid assets (collateral and cash) accounted for
1.8 $11.7 billion, the official recognition of previously -existing debt, for
1.8, $16.4 billion, and the cumulative fiscal deficit, for U.5. $21.8 Dbiilion.
Moreover, the cumulative fiscal deficit was more than accounted for by the
cumulative deficit of the Social Security system, arising from the transition
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‘over the period), the rest of the national government ran a primary surplus

" should also have been perceived as a danger signal ex ante.

Chapter 15

from a pay-as-you-go to a fally funded system that was implemented in 1994.
This reform diverted Social Secuiity revenues from the sovernment’s budget
into the assets of private pension funds. Bxcloding Social Security -and the
provinces (which ran primary deficits in. the vicinity of 1 percent of GDP

during the entire 1993-2001 period, and this surpius averaged some 3 percent
of GDP even during the recession years 1998-2001. How, then, to account for
the increased overall deficits mentioned in the previous paragraph? Part of the
apswer is that the increase reflected the larger deficits of the Social Security ad-
ministration. The rest of it, however, is that deficits increased because of sharp
increases in interest payments, as the government’s debit-service obligations
increased from less than 1 percent of GDP in 1993 to over 4 percent of GD?P
by 2001. Finally, the rise in the debt/GDP ratio from 1998 to 2000 was largely
due to the recession, as nominal GDP contracted by some 5 percent during this
period. A
These observations suggest that the inicrease in Argeniina’s debt to GDP
ratio was not due to fiscal profligacy. Nonetheless, this -does not absolve
fiscal problems from a role in the ultimate debt accumulation outcome. The
reason is that whatever the source of the debt accumulation, fiscal policy
ultimately bears responsibility for keeping the public debt below a ibreshold
beyond which the government would be unable to service the debt in the
event of unfavorable shocks that have a reasonable likelihood of occurring.
Tt is obviously clear ex post that the Argentine government failed to do this;
however, tWo congiderations suggest that the rapid accumulation of public debt

First, reflecting Argentina’s relatively closed economy, debt in 2001 was
423 percent of exporis. This matters because the small size of the raded goods
sector affects the elasticity of the trade balance with respect to the exchange
rate, and thus the size of the movement in the exchange rate that would be
necessary to genérate the dollars required to service dollar debt (see Calvo,
et al., 2003). Given the currency board and limited wage—price flexibility,
the larger the necessary real exchange-rate adjustment, the more severe the
contraction in domestic economic activity required to generate the required
trade surplus and the smaller the fikelihood of success, given the negative effect
of economic contraction on government revenues. Second, because much of
public sector borrowing was in dollars, the actual ratio of debt to GDP is highly
sensitive to changes in the equilibrium real exchange rate. Thus, the official
debt figures would severely understate the ratio of public debt to GDP in the
event of 2 large depreciation of the equilibrium real exchange rate. Indeed,
Perry and Servén (2003) show that the ratio of public debt to GDP would have
been much higher in Argentina after 1998 if evaluated at the equilibrium real
exchange rate. . :

The upshot of the first point is that a closed economy with a fairly rigid
real exchange rate can only sustain relatively small amounts of external debt,

Exchange-Rate Crises

while that of the second point is that Argentina’s .mEm debt was actually much
larger than the already large numbers indicated by ”omm&& figares.

54.2.2 | Currency Mismatches

The second component of Arpentine vuinerability was the existence of large
currency miSmatches in the balance sheets of the government as well as of
the corporate Sector. Though the government’s revenues were accumulated in
pesos, its debt was largely denominated in dollars, as indicated above. The
banking system also had large lisbilities in foreign exchange, particularly in
the form of time and savings deposits. Although banks denominated many
of their loans in dollars as well, thereby avoiding: direct currency mismatches
in their ows balance sheets; many of those loans were to firms producing
noniraded: goods. Indeed, the average share of debt denominated in doblars
in. the nontraded goods sector was estimated at about 80 percent in 1998
1599 by De la Torre et al,, (2003). Thus, the corporate secior had significant
balance sheet currency mismatches, which exposed it to exchange-rate risk.
This exchange-rate risk in turn became credit risk for the banking system,
because its jcustomers would be unable to repay their loans in the event of a
real exchange-rate depreciation. .

The jmiplication is that a real depreciation would have adverse effects for
the balance sheets of the government, the banking system, and the corporate
sector.

543 | A“Perfect Storm” in 1998-2001

_ Unfortunately for Argentina, ihese vulnerabilities were exposed by a series of

adverse shocks in the second half of the 1990s, which together called for a
substantial real exchange-rate depreciation after 1998. These shocks consisted
of the following:

« Beginning in the mid-1990s the U.S. doltar, which was the anchor

~ currency for the currency board, itsell experienced a significant
appreciation. Because Argentina sends only 12 percent of its total
exports to the United States, the dollar mE.M_o was associated with an
appreciation of the effective real exchange rate of the Argentine peso.
The Asian financial crisis in 1997-1998 resulted in a substantial drop
in Argentina’s export commodity prices after 1997. This adverse
movement in the terms of trade would tend to be associated with a
depreciation in the country’s equilibrium real exchange rate.

As documented by Calvo et al. (2003), the Russian crisis in August
1998 resulted in a drying up of capital flows to emerging market
economies—inciuding ?ﬁoﬂﬁﬁ?\mﬂ& a large increase in sovercign
spreads, again a factor that would call for a depreciation in
Argentina’s equilibrium real exchange rate.
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+ A yecession emerged in Brazil, Argentina’s largest trading partoer, in
1998. o

o As described above, the Brazilian recession culminated in a currency
crisis in Brazil in early 1999, which resulted in a sharp depreciation of
the Brazilian real, magnifying e appreciation of Argentina’s actual
real effective exchange rate. :

» The collapse of the NASDAQ in the spring of 2000 presaged the
beginning of a wotld recession in that year, with adverse effects on the
demand for Argentine exports and therefore for economic activity in
Argentina. )

« Finally, the crisis in February 2001 in Turkey, a country that, like
Argentina and Brazil, had pursued an exchange-rate-based
stabilization policy, created doubts about the sustainability of the
Argentine currency board.” oo :

The upshot from all of these shocks was that a recession began n
_Argentina during the second half of 1998, and contimed through the collapse
of the cumrency board at the end of 2001.

Though the recession was triggered by the combination of the adverse ex-

_ ternal shocks just listed, it was sustained by the inability of the Argentine gov-
ernment to counter those ghocks by using stabilization policy. On the one hand,
neither devaluation not expansionary monetary policy were feasible options
as long as the currency board was maintained, and adopting an gxpansionary
fiscal policy in the context of the carrency board was ruled out by the size of

- the public debt and the questions it raised about Argentina’s fiscal solvency.
On the other hand, abandoning the currency board to pursue an expansionary
menetary policy with a more depreciated exchange fate was not an attractive
aiternative in the face of the currency mismaiches in the balance sheets of
the government and of firms in the nontraded goods seciof, 85 well as the
implications of these mismatches for the health of the banking system in
the event of a devaluation, In shoit, {o avoid a recession Argentina needed
simultanecusly to depreciate the real exchange rate as well as to allocate the
losses that such a depreciation would imply in the face of widespread currency
mismatches. The political system Was unable to rise to this challenge. Asa

result, the recession that began $n mid-1998 proved fo be long-lasting. By 2001,

the economy was in itg fourth year of recession, and the unemployment rate
stood at about 16 percent.
5.4.4 | The Crisis .

Unfortunately, this situation could not be sustained for long, because the
government’s prospective insolvency and the recession tended to aggravate
each other through an unfavorable debt dynamic. Perry and Servén (2003)

37 Gaa Yilmaz and Boratav (2003) fora discussion of Turkey’s lira crisis.
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estimate that by 2001 the Argentine peso was overvalued by some 40 percent

and that the adjustment in the government’s primary surplus that would have
been required to stabilize the debt/GDP ratio at the equilibrium real exchange
rate exceeded 5 percent of GDP in 2000 and 9 percent of GDP by 2001. Not
surprisingly, markets were skeptical that such an adjustment would prove t0
be economically and politically feasible. Therefore, by late 2000, the spread
on Argentine government bonds over the U.S. Treasury Bill rate had risen to
750 percent. These fears over debt sustainability were magnified by the adverse

effects of the economic contraction on the moﬁEE@E.m tax revenues, and

therefore on its ability to service debt. Heightened fears over the government’s .

solvency caused nominal interest rates to Tise, ‘which aggravaied the fiscal
deficit by both increasing the government’s interest expenditures and reducing
its tax revenues as the result of the adverse offects of higher interest raies
on economic activity. In short, the fears over debt sustainability became self-
sustaining, because the increase in real interest rates that they engendered itseif
made it more difficult to service the debt.

This cycle at ihe same time represented a threat to the convertibility

* plan, because given that a real depreciation was inevitable, the best hope for

the balance sheets of the government, the firms, and the banks was to bring
the real depreciation about without aggravating the recession. The currency
board did not seem 10 offer this option. The upshot is that a combination of
noininal devaluation, together with the implementation of some mechanism
for allocating the losses arising from currency’ mismatches, seemed to be in
the offing. .

The crisis was prompted by 2 hank run that materialized between July
and November 2001. A total of $15 billion was withdrawn from banks during
that time. De Ia Torre et al. (2003) argue that the perception of currency risk
mentioned above triggered the Tun, citing as evidence the fact that the initial

- ghift was from peso {0 dollar deposits between February and July—August.

Only later was-this followed by a generalized run on bank deposits of both
types. Large withdrawals from banks and losses of foreign exchange reserves
continued throughout the month of November. By the end of the month, the
central bark’s foreign exchange reserves wete down to $15 billion, barely
enough {0 cover Currency in circulation, and the game was 1p.

Controls on bank withdrawals were im jlemented on December 1 (the
corralite), limiting Argentines 0 witbdrawing $1,000 per month from bank
accounts. On Decernber 5, the IMF said it could not recommend completion of
the mnvnmana review of its adjustment program with Argentina, which meant
a$1.5 billion tranche that was due at the end of the year would not be released.
The corralito led to Hiots that prompted a political crisis. As 2 result, Finance
Minister Cavallo resigned on December 18, followed by President De 1a Rua

on December 20. Interim president Rodriguez Saa, a former provincial gover-.

nor, declared a moratotinm on the $155 billion of public foreign-currency debt
on December 23, by which time the price of government bonds had fallen to
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one-fourth of their face value. This represented the largest default on sovereign
debt in history. Rodriguez Saa himself resigned on December 30. Edvardo
Duhalde, the Peronist candidate who had opposed De ]a Rua in ihe elections
of 1999, became president on January 2, and ended the currency. board by an-
nouncing a fioating of the peso. The Argentine economy, which had contracted
by 4.4 percent in 2001, endured a contraction of nearly 11 percent in 2002.

APPENDIX: Credibility, Reputation, and n:.._.m:nu.—.n_.mumm

This Appendix discusses an extension of the Drazen-Masson approach by
Agénor and Masson {1999), which addresses the behavior of exchange-rate
expectations in the periods preceding the December 1994 Mexican peso
crisis.®® .
Formally, let the policymaker’s one-period loss function L be given by
L=(~-1P+0Ae, 60 : (%))

"where { is the interest rate on domestic-currency-denominated assets (with 7

its desired level), e the (fogarithm of) the nominal exchange rate {(measured

* as units of domestic eurrency per unit of foreign currency) and the weight &

can take on one of two values 8 and 87, for weak and tough governments
respectively, with 7 > 6%, .
Let R be official reserves, the change in which depends on the differential

between the domestic interest rate i and the foreign interest rate i* plus
expected devaluation £°, on relative prices, and a random shock, u:
AR =ali —i* — &%) +yle+ ply — pa)}— UL, ) (A=)

where @, ¥ > 0. p (p*) denotes the logarithm of domestic (foreign) prices.
The domestic interest rate is determined by the equilibrium condition of

the domestic money market, which is given by : Co
i=8—h, _ {A3)

where # denotes the (logarithm of the) base money stock defined in proportion
of nominal output at the previous period, which, assuming partial sterilization,
can be related to its Jagged value and changes in official reserves:

h=pih_| +pAR+u, O<pu< 1, wu=0, (A.4)

where 1, is a random term.>®

38 The notion of credibility nsed by Agénor and Masson (1999) is by no mesus the only possible
one. As indicated in Chapter 13, Cukierman and Liviatan (1991}, for instance, use an alternative
concept according to which credibility is defined as the ability of the government to precommit its
actions—that is, its capacity to convince privase agents that it will caery out policies that may be
time-inconsistent. :

39 With full sterilization, g = 0. The implications of full sterilization for the functioning of the
model are discussed below. .
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ZoH..EmmNEw constant terms to zero, Equations (A.2), (A.3), and (A.4)
yield : .

P=Q7 ko Foapit +ef) —yplet+ ph —p_)+u},  (As)

where @ =1 +cp, and 1 = piy — dua.

Let LY be the value of the loss function if the mxorﬁ.wm_a rate is kept

fixed, and L” the value when the exchange rate is devalued. The government

therefore devalues when L? — LT < 0. :

To determine L” and LF note first that from Equation (A.5) if the
authorities do not devalae (so that Ae =0), domestic interest rates are at the
level: - ’ :

i =Y ap(T %) — yuzo uls

where competitiveness z is defined as e + p* — p.
If, on Em contrary, the anthorities opt to devalue, e = e_; +d, where the

* devaluation size. d is assumed exogenous. In that case, using the previous

result, we have . o
i? —i=(F -0 —-Q ypd,

which shows that domestic interest rates are lower relative to their desired
valuze when the authorities devalue (because the:level of reserves, and thus the
money stock, are higher), compared to a situation where they do not devalue.
The second step is to substitute out the previous expression in Equation (A.1),
so that “ . .

_ wvd [ pyd
T

P LT

194

From the above expressions, it can be shown that 2 — LF < 0 only when
i mVmNE_@L+aIQtQ*+mJ+_\_€nrr (AN

where i = Q7+ pyd/2 +0Q% /2y . Because § can take on one of two values
o™ or 7 (indicating a weak or tough government, respectively), & (through &)
depends on the policymaker’s type.

The expected devaluation rate is the product of the devaluation probability
p and the devaluation size d. The private sector’s assessment of the probability
of devaluation p is equal to the probability of'a weak government times the
probability that a weak government will devalue o™, plus a corresponding term
for a‘tongh government:

p=mp” +(1—m)p’. _ (A8)
The expected devaluation rate is thus
pd =g’ =[mp” +(1—m)p 1d. (A9)

Fromi Equation (A.7), o can be defined mm follows, fork=w, T:
ot =Pru > ). .

ﬁ!iilmqmlwwia. {A6)
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Tf u is assumed to follow 2 uniform &mﬁdﬁmo,n in the interval (—v, v),
with 2v > aud, then

_ o = (v —i")/2v. T {Aa0)
Using Equations ATt (A.10), we can solve for pd:
d al—x™y | le o1
& —fo—" =ik i*— _1if. (A
£ TQ:&NL 20 bkt mphrapt YRS & (A1)

where k7 > k7.
The equation for the expected devaluation rate that can be estimated is
thus given by

g =aptamw + agi* +asz-1 4 ashg+E, (A.12)

where a1 = 0, &2 >0, a3 < 0,a4<0,and & is an error term. Thus, given the
assessment of a government’s type 7, a larger level for the beginning-of-period
money stock or a depreciation of the teal exchange rate Jowers the expected
devaluation rate, while a higher value for the foreign interest rate raises it.
The updating equation for the probability of a weak ‘government 7T is
derived from Bayesian updating: . . :
1-p2
e
T A T SV (hst

Substitution of (A.10) for p¥ and p? in Equation (A.13) and linearizing

@bty A baity bzt baha vl (A4

where 0 < by < 1,52 <0, by > 0,b4 > 0,2nd ¢’ is an error term. The updating
equation for 7 has the opposite sign {compared to Equation (A.12)] for the
lagged values of the foreign interest rate, the real exchange rate, and
the money stock, conditional op no devaluation having eccurred. For imstance,
the willingness to accept a 10ss of competitiveness without devaluing is viewed
as evidence that policymakers are less likely to be weak-—and hence leads toa
lower value of 7.
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Banking Crises and Twin Crises

The spate of financial crises that developing countries have undergone over
the past two decades has included ot just sovereign debt and currency crises,
as examined in previous. chapters, but a large pamber of domestic banking
crises as well. Banking crises are systemic or near-systemic breakdowns of
the domestic financial sector in which a large aumber of banks find themselves
with significant reductions in their net worth, forcing them to go out of business
or otherwise severely curtail their activities. Such evenis severely disrupt
domestic financial intermediation, generally involve large fiscal costs, and
often have harmful effects on real economic activity. According to Captio and
Klingebiel (2003), there were 112 systemic banking crises in 88 developing

countries from 1975 to 2001, Many of the most dramatic financial collapses .

in middle-income developing countries during Tecent years, including the
1994 Mexican crisis, the 19971998 Asian crisis, and the 2001 Argentine
crisis (as aonﬂEman in the previous oﬁ%ﬁ&. included a breakdown of
the domestic financial system as an important component. Iy a formal study
of both aggregate and bank-level data for as many as thirty five countries,

Demirgiig-Kunt et al. (2006) found that banking crises are followed by a sbarp

(albeit short-lived) drop in the growth rate of output and & credit crunch. Tornell
and Westermann (2002, 2003) also found that the aftermath of crises is often
oww.mmoﬁnn.ﬁwm by a (short-lived) recessionand a protracted credit crunch, which’
affects mostly (small) firms in the nontradables-sector and persists long after
the resumption of growth. Kroszner et al. (2007), using data for thirtyeight
developed | and developing countries, found ‘that industries that are highly
dependent on exteinal finance tend to experience a substantial contraction
of value added during a banking crisis; this adverse effect is magnified in
couptries with deeper financial systems. One reason for such large effects is
the link between credit and the supply side through working-capital needs, as
discussed in Chapters 6 and 7. o “ .

As those exarmples suggesi, gsovereign debt, currency, and banking crises
are not independent of each other. A variety of chanmels exist through which
the occurrence of each type of crisis may make ope of the others more likely-
Indeed, the real domestic costs of currency crises in developing countries
may largely depend on the extent t0 which they trigger a sovereign debt or a

domestic/banking crisis. Having examined in Chapter 4 the fiscal sustainability -

issues involved in the emergence of soverign debt crises and in Chapter 15 the
factors associated with the emergence of currency crises, in this chapter we
focus on domestic banking crises, as well as on some of the channels through
which bapking crises may cause both sovereign and currency crises. .
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The increased incidence of banking crises in developing countries in

"recent years has coincided in timing with domestic financial liberalization

in developing countries, which became widespread during the decade of the

1980s (see Chapter 1%). Financial liber ization means the removal of the

restrictions associated with financial repression, including the freeing of bank
interest rates to be determined by market forces, lowering or abolishing reserve
and liquidity requirements on bariks, removing directed credit regulations,
umowmbm. indirect instruments of monetary control (instead of imposing credit
ceilings on individual banks), opening. up entry into the financial sector
(including privatization), and opening up the capital account of the balance
of payments. These MEASUIes were undertaken to accelerate financial de-
velopment, prompted in part by the accumnulation of evidence that financial
development can have important positive effects on economic. welfare and
1

However, an important lesson conveyed by the spate of banking crises
that have occurred during the post-financial liberalization pericd in developing
" countries is that it natters—and matters a lot—how financial reform is carried
out. A laissez-faire approach to financial reform would have the government
undertake the desired reform measures and then rely on competition and mar-
ket efficiency to ensure the appropriate functioning of the newly deregulated
@nancial system. There are W0 fundamental problems with this approach.
The first is that in the presence of asymmetric information and opportunistic
behavior, there is no necessary presumption that unregulated competitive
banking markets will be Pareto efficient, so a laissez-faire approach may

~ rasult in a systematic misallocation of resources by the liberalized financial

system, undermining the growth benefits expected to ensue from financial
liberalization. The second is that, even in the absence of the problems of asym-
metric information and opportunistic behavior that may tend to undermine,
microeconomic welfare gains, in confrast with a severely repressed - financial
system a fully liberalized one may be vulnerable to highly disruptive periodic
banking crises. As Carlos Diaz-Alejandro put it in the title of a famous paper
on this topic, the post-liberalization situation may be characterized as “good-
bye financial repression, hello financial crash” (Diaz-Alej andro, 1985).

_ Inthis chapter we will explore how such financial crashes can come about.
The next section examines how banking crises cap emerge even when problems
of asymimetric information and opportunistic ‘hehavior are absent—-that is, even
when a liberalized domestic financial system plays a welfare-enthancing role in

the domestic economy. Section 1 examines models that adopt the framework of

Section 1 to explore how banking crises may be linked to currency crises, the
so-called “twin crisis” pbenomenon. In Section 3 we examine the implications
of asymmetric information and opportunistic behavior for both the efficiency
of resource allocation by the financial sector and the likelihood of financial

1 For fiirther discussion, see Chapter 17.

Banking and Currency Crises

crashes. wmoa,ob 4 concludes the chapter by describing some recent empirical
work on the determinants of banking system disiress in developing countrties.

1| Banksas Maturity Transformers

Explanations of banking crises must take as their point of departure an
interpretation of the economic role of banks. One such interpretation views
banks wn..Em.mpw as maturity transformers. From this perspective, banks play
the valuable social role of allowing individuals who place a high premiwm on
liguidity to nevertheless use their savings to finance illiquid social investments
that yield high returns. Banks can achieve ihis result by offering their
individual depositors highty liguid assets and using these resources to fund
nvestments that, while yielding high returns, require a long period to mature.
They are able to do this essentially by pooling the idiosyncratic liquidity
shocks that their depositors face into an aggregate lability portfolio from
which liquidity shocks are effectively eliminated. But precisely because their
individual depositors require instant access to their funds while banks’-assets
take along time to matare, vulnerability 1o panic is inhérent in the very activity
of banking. The key problem is that even solvent banks will not typically have
the liquid resources on hand to meet unusual demands for withdrawals by their
depositors.. Becanse its Jong-maturity assets Josk value if they are liquidated
mmmﬁmﬁnn_w, a bank that tries to meet such unusnal demands by liquidating
assets may find itself becoming insolvent. This means that in the event of
unusnal demand, some depositors will lose at least some of the value of their
claims on the bank. An important feature of the liquid labilities of banks—
that their depositors have access 10 them on a first come-first served basis
(the sequential servicing constraint)-—means that depositors who anticipate
this loss of value will have an incentive to “run;” that is, to withdraw their
assets first, even in the absence of a liquidity miotive to withdraw funds. - The
implication is that, precisely because of its illiquid portfolio structure, a run on
abank canbe a rational expectations equilibrium.

1.1] The Diamond-Dybvig Framework

The canonical model of such bank liquidity crises was developed by Diamond
and Dybvig (1983). The model simultaneously illustrates the welfare gains
provided by banks and their vulnerability to panic. Because this model has
provided the basis for much subsequent analysis of banking crises, we describe
it in some detail in this section.? : .

2 Kawamura (2007) presents a smali-open-economy, two-good version of the Diamord- .

Dybvig model with cash constraints and analyzes Eau‘wnﬁmnmn.,oum .monc%mom&momma
exchange-fate regimes and monetary policies. ! L
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Consider a three-period world populated by a continuum of initially
identical consumers, each. of whom receives an endowment of one perfectly
divisible good in period 0 and makes consurmnption decisions in periods 1 and 2
(there is no consumption in period 0). In period 0, any fraction of the good
can be costlessly stored or invested in an illiquid production technology, that
is, a technology with the property that if production is aborted in period 1 the
technology yields one unit of output for each unit of the good invested, while if

. production is allowed to continue until period 2, it yields R > 1 goods for each
good invested. Consumers are allowed to enter into contracis to trade current
for future consumption in both periods 0 and i. However, the assumed linear
technology fixes the relative price of period 2 consumption in terms of period 1
consumption at R-!, and that of period 1 consumption in terms of period 0
goods at unity. : - .

A motivation for intertemporal trade arises because in this model con-
sumers are only identical in pedoed 0. At the begimning of period 1 each
individual consumer roay or may not be subjected to an idiosynczatic “liquidity
shock.” This shock causes a fraction A of all consumers to turn out 10 be
“type A’CONSUMCIS who care only about consumption in period 1, while a
fraction (1 —X) turn out to be “type B” consumers who care only about
consumption in period 2. The utility of consumption for type A consumers
in period 1 is given by u(cy), where ¢y is the period 1 consumption of a
type A consumer. The utility function has the properties #'(-) > 0, u"() <G,
and satisfies the Inada conditions, The period 1 value of the utility of type
B’ consumers is _given by pu(c2), where ¢y is the period 2 consumption of a

" type B consumer and 1 > p > R-! 5o pR > 1. The coefficient of relative risk

aversion, given by —cu” /', is assumed to always be greater than umity.
Because consumers are risk averse; they would be willing to pay in
period 0 to reduce the uncertainty that they face in this environment. Thus,

it would be optimal for them to design insurance contracts in period O that

distribute their consumption optimally across the two possible states of nature -
in which they might find themselves in periods 1 and 2 {that is, type Aand

type B). The resulting optimal equilibrium allocation of consumption for the
two types of agent in the two periods would satisfy the conditions:

w'(e1) = pRu'(e2), (1)

(1—MNez=R(1— »nc.._ {2)

The first condition sets the ratio of marginal utilities across the two states
of natare equal to the relative price of consumption in the two states, while
the second condition reflects the economy’s aggregate resource constraint.
Achieving this allocation, however, requires that consumers be able to make
payments to and receive payments from other consumers in period 1 that are

contingent on the consumer’s revealed type in that period. To see what form
such payments would take, note from the properties of the utility function

Banking and Currency Crises

that in the optimal allocation just described, ¢z < R, while ¢; > 1. Because
their endowments would allow type A consumers to consume one unit of the
good in period 1 and type B consumers to consume R units in period 2,
the optimal insurance contracts therefore involve period 1 payments from
iype B fo type A consumers. However, a kéy assumption of the Diamond—
Dybvig model is that the consumers’ revealed types are private-—not public—
information. The implication of this assumption is that contracts cannot be
written that are contingent on the consumer’s type, because that type is
anverifiable to the other party in the contract. This means that consuiners
cannol write insurance contracts that allocate utility optimally across states
of nature,

Diamond and Dybvig explore what this constraint implies for the com-
petitive equilibrium of this economy. They argue that because CORSUMELS are
unable to write state-contingent contracts, no trading would actualiy take place
in'a competitive equilibrium. No trading takés place in period 0, because con-
sumers are identical ex ante then, and they cannot wrile confracts contingent
on their revealed differences in period 1. mmn&ﬁ@, no trading takes place
after “types” have been revealed in period 1, because while consumers have
different preferences about when to consume once they find out what “type”
they are, they all have access 1o the same technology for converting period 1
into period 2 resources, so there is no opportunity for mutaally advantageous
trades. The upshot is that the competitive equilibrium is autarchic: type A con-
sumers simply abort production and consurne their endowmenis in period 1,
attaining utility (1), with marginal utility '(1), while type B consumers do
not abort production, reaping the higher-return benefit of allowing production
to continue untl period 2 and achieving utility. pu(R), with marginal utility
o' (R). Umﬁwona and Dybvig show that pRu' @3 < (1), so the competitive
equilbrium does not satisfy the optimality conditions described above.

Banks can provide a solution to this problem that allows the optimal

allocation of consumption to be achieved. They ‘can do so by offering deposits.

in period O that are available on demand in petiod 1 and yield a return that
exceeds that of the pure storage technology, making such' deposits attractive
to all consumers. Such deposits pay a return 71 if they are withdrawn by the
jth agent during peried 1, as long as the bank has the resources to make the
payment, that is, as long as £/ is less than 7 ', where f 7 is the fraction
of all mmmom&.m withdrawn before the jth individual presents her deposit for
withdrawal, and pays 0 if f 72 !, because the bank’s resources would be
exhansted before the jih individual tries to withdraw in this case. In period 2,
the bank pays out the resources that it has left to its remaining depositors,

paying R(1—r f)/(1— f) per unit of deposit made in period 0, where f is

the fraction of all deposits withdrawn in period 1, uniess its resources were

exhausted in period 1, in whick case it pays 0.

The bank can mimic the complete information equilibrium if it sets
ry = c1. To see bow, note that if type A consumers all withdraw their deposits
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in period 1, they consume &1 in period 1, exactly as in the perfect-information

equilibrinm. The deposits not withdrawn remain invesied in the illiquid
technology. The bank’s payout to the type B consumers in period 2 is given
by its resource consiraint. [t distributes:

mﬁIJb\SIDHmSIE»V\Sléuﬁ, 3

per unit of deposit in period 2 to the fraction (1 — A) of their depositors who
happen to be type B consumers and leave their deposits in the bank until
the second period. The equilibrium just described is a rational expectations
equilibrium, because type A consumers who withdraw their deposits in period
1 do not regret doing s9, while type B consumers who do rot withdraw in
period 1 also do not regret having left {heir assets in the bank. .

Unfortunately, this is not the only possibie rational expectations equilib-
rium. The problem is that there is no guarantee that f = A in period 1. In other
words, the fraction of deposits withdrawn in that period may not be limited to
those withdrawn by type A CONSumers. Suppose, in particular, that f=1r] "
so all of the bank’s deposits are exhausted by first-period withdrawals. For
this to happen, some type B consumers must also withdraw their deposits in
period 1, taking advantage of the free storage assumption to consume ¢ (the
contractnal return paid by the bank inperiod 1) during period 2. Itis rational for
them to do so, because the sequential service constraint implies that those type
B consumers who attempt 10 withdraw their funds after the bank’s resources
have been exhausted receive no return at all in period 2, and thus are worse off
tham if they Had been among the tucky few who got their deposits cat in time.
Thus, an equilibrium in which type B consumers stage a “rgn” on the bank is
also a perfect foresight equilibrinm. : : .

In short, banks that provide liquidity services are inherently vulnerable
to rums. Because ¢p < €2, it is easy to show that type A consmmers can be
10 better off in the event of 2 bank run equilibrium, while type B consumers
must be worse off; so the bank run equilibrium is strictly inferior to the no-
run equilibrium. The intnition for this is that the Tun forces the premature
liquidation - of - assets, sO that de facto the economy as 2 whole invests in
the storage technology, rathet than i the production technology. Diamond
and Dybvig identify two possible solutions to this problem: the suspension
of payments by the bank, and deposit insurance. We will come back to
these later. : ’

1.2| Business Cycles and Banking Crises

The Diamond-Dybvig model does not specify the conditions under which
a bank panic is likely to take place. Because both the “mn*” and “no run”
outcomes are rational expectations equilibria, either outcome is possible at any
time, However, subsequeni research bas shown that banking crises are erm-

... pirically systematically related to a variety of MACTOECONOMIC developments.

:ganking and Currency Crises

An early finding by Gorton (1988), for example, was that during the National
Banking era in the United States (1863-1914) a systematic relationship existed
between business cycles and banking crises: banking crises were much mozre
Jikely to happen during recessions. This finding can be given a straightforward
interpretation in the context of the Diamond-Dybvig model; if business cycle
recessions are periods when liquidity shocks are more likely to happen (so that
2 increases), or when expectations of future returns on illiquid investments
(R) fall, then panics are more likely to happen during recessions, Gorton also
found, as suggested by the Diamond-Dybvig analysis, that the creation of a
jender of last Fesort for banks in the United States {(in the form of the Federal
Reserve System in 1914) and of deposit insurance (in the form of the Federal
Deposit Insurance Corporation in 1934) were associated with a reduction in
the incidence of bank panjcs.

Theoretical underpinnings for these findings are provided by Gorton and
Huang (2006), who develop 2 imodel in which banking panics are Dot irrational
manifestations of multiple equilibria. Rather, these episodes are the outcomes
of asymmeiric information and depositors monitoring their banks, which are
yulnerable to moral hazard problems in certain states of the world. Specifcally,
depositors lack full information about the value of bank assets, so that during
macroeconomic downturns they monitor their banks by withdrawing na
banking panic. Such panics may involve inefficiencies becanse banks may be
liquidated for no good reason: because there is not enough lquidity in the
banking system, banks cannot honor the demands, of all depositors. Efficiency
can be improved by having a central bank that creates liquidity if needed. This

also mitigates moral hazard problems. ) :

We i_b provide a brief review of the oﬁawuo“m on the systematic determi-
nants of banking crises in developing countries in Section 4. Before doing so,
however, we turn to. a consideration of the relationship between banking and

currency crises.

2| Twin Crises

The dramatic concurrence of banking and currency crises in the Southern
Cone countries of Latin America during the early 1980s alerted economists
to the possibility that these phenomena may exhibit particolarly close Yinks in
the context of developing countries. An early recognition of these links was in
the already-cited paper by Diaz-Alejandro (1985), who first drew attention to
the close connection between the two types of crises in the Southern Cone.
Subsequently, Kaminsky and Reinhart (1999) undertook a more sysiem-
atic relationship of the empirical association hetween the two types of crises,
for which they coined the term “twin crisis.”. To investigate the relationship
between banking and currency crises, they exarnined 2 sample of seventy six
currency and twenty six banking crises in twenty five countries (twenty of
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which were developing countries) from 1970 to 19953. They found that there
was actually little relationship during the 1970s, before financial liberalization
gathered momentum among developing countries, but that the two types of
crises became closely linked in the ﬁomm.mcnmmﬁummoﬂ period. Specifically,
though troubles in the banking system tended to predate currency crises (and
indeed the occurrence of banking crises helped to predict subsequent CUITENCY

crises), the outbreak of a currency crisis had the effect of decpening the

‘banking crisis. Both types of crises tended to be preceded by a deterioration

in Macroeconomic fundamentals and specifically, consistent with Gorton’s
historical evidence for the United States, by a recession brought on by a
worsening of the terms of trade, an overvalued real exchange rate, of rising cost
of credit. Importantly, Kaminsky and Reinhart found that currency and banking
crises had much more severe effecis on the economy when they occurred
jointly than when they appeared in isolation. : .

In the rest of this section we examine two generations of analytical models
that atterpt to explain the link between banking and currency crisis. The first,
by Velasco (1987), adopts a first-generation Currency crisis framework and
explains the occurrence of a currency crisis as the result of a government
bailout of a troubled banking syster. The second, by Chang and Velasco

(2001), adopts 2 third-generation currency crisis perspective (as discussed in -
the previous chapter) and models the joint occurrence of a banking crisis and’

a sudden stop of capital inflows as outcomes of simultancous panic-on the part
of domestic depositors and the domestic banking systermn’s foreign creditors.

2.1| ABasic Model with Close Linkages -

An early model of the relationship between banking and currency crises was
developed by Velasco (1987). This model esseniially shows how moéanﬁn.mﬁ
guarantees of the liabilities of private banks can generate a standard first-
generation currency crisis very similar to that apalyzed by Kyugman (1979
and discussed in Chapter 15. The imechanism, is as follows: in the presence
of government guarantecs for the liabilities of the domestic banking system, a
failure of that systern causes a deterioration in the government’s budget, which
is financed through a depletion of foreign exchange reserves. Given a lower
hound on such reserves, their ste dy depletion must result in a first-generation
currency crisis-. : .

Velasco begins by describing a simple dynamic sconoy without banks.
In the style of early first-generation balance-of-payments crisis models, he

assumes thai the domestic economy is small and produces a single traded .

good, so the domestic price level is determined by PPP as p; = s, where s
is the nominal exchange rate (price of foreign currency in terms of domestic

3 Evidence that twin crises tend to occur mMore frequently in developing countries is also

provide a by Glick and Hutchison (1999).
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currency) and the foreign-currency price of the traded good is normalized
to unity. Domestic prices and wages are fully flexible, so domestic output is
atways at its full employment level y. Uncovered interest parity ensures that

the domestic nominal interest rate i is always equal to ihe foreign rate i*. The

domestic demand for money is given by:

my = L, E {4)

. g&mﬂm w; is private nonbank wealth. The Bo:.mw.. supply is fully backed by

foreign exchange TESETVES, which pay interest to the governinent at the raie i*.

The moéEﬂnE is assumed to sirmply consume ‘the interest earnings on its

foteign exchange reserves, S0 government consumpiion g is:

g =i R . (3)

As we will see below, the government’s stock of foreign exchange reserves
will be constant initially, so government consumption is constant as well. The
wealth of the private nonbank sector is defined as:

wy=me+B + ¥/ {6)

where b} denotes domestic private holdings of foreign bonds. Private sector
wealth accumulation is accordingly given by:

W=yt *b* — c(wy)y = (W —my)— c{wy)s )

where ¢ is real private consumption, taken to be an increasing function of real
private EmuEr.. and the second equality follows from substituting Equation (6)
into the first partof Equation (7). Substitating (4) into (7). the steady-state level
of wealth in the economy is defined implicitly by:

0= i*[w, — LEw]— (W) (8)

Velasco introduces banks by assuming that the economy’s capital stock
is held indirectly by the nonbank sector, with banks serving as the financial
intermediary, ‘as in Diamond and Dybvig. In effect, the capital stock is
transfered by the nonbank private sector to. a bank, which in return issues
claims on the bank to the nonbank private sector. In this case, however, those
claims are in the form of domestic bonds, rather than demand deposits. The
present value of the private bonds issued must equal that of the economy’s
future output, or bg = y/i*, 50 in the ?dmouom of banks the private nonbank
secior’s ‘wealth becomes w; =m,+bF +bo. The production of the single
traded good is assumed to be subject to economies of scale, allowing the bank
to earn monopoly profits equal i0 7 per period, so in the presence of such
economies the economy’s output begomes ¥ = y+ . The banker is assumed
to consume all of these excess profits. .

The! pext step is to consider the effects 'of an exogenous shock to this
economy, in the form of a contraction in y. Because the bank is committed
to mmﬁnm out i*by per period, the private nonbank sector does not perceive a
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change in its wealth, and therefore does not alter its consumption behavior.
If the shock is small enough, the bank can continue to meet its obligations to
its private creditors by simply reducing its own income 7. But if the shock is
sufficiently large that it exceeds what the bank can pay out of its own income,
the bank can only continue to meet its obligations by borrowing. Assuming for
simplicity that the shock is 50 large that it drives ¥ to zero, bank borrowing

 per period, denoted Fy, is given by:

Fy=i*bo+m+i'F. . {9)

Because neither the private sector nor the banker initially changes its
consumption behavior, what happens in this situation is that the larger current-
account deficit caused by the reduction in ¥ is financed by external botrowing
on the part of the bank. However, if this external borrowing has an upper.

“bound, say F,, then this situation must.eventually come to an end. The critical

moment T when the bank’s borrowing capacity is exhausted, that is, when
Fr = F,, is given by: i
o it F,+i*bg+
mL;HH =.+ 6+ ] (10)
P*bg+ :

Velasco assumes that bank deposits and the bank’s foreign debt are
guaranteed by the government. However, the government is assumed not to
have sufficient foreign exchange reserves to simultaneously redeem the private
bank’s deposits and pay off its extemnal debt. He therefore assumes that the
government uses reserves to redeem the bank’s deposits, but simply takes on

“* the bank’s external debts and continues to service them on schedule. If the
government consumed the amount g initially, then its reserves must have been’

given by g/i*, and the imitial evolution of its reserves over time would have
been given by: .
. Wnnoﬁmim*mo. . : )
When it pays off the bank’s depusitors, its reserves fall by bo, so its

revenues fall by #*bo. In addition, when it assumes the bank’s debts, its
spending rises by i* #%. Thus, the dynamics of reserves become:

R_r=i"R r—({"F+g : (12)

The key point’of the model is that because Rr = Rg—bp == g/i* — bo,
the bailout of the private bank makes R,_y <0 for all ¢ > T. Thus, as in the
canonical Krugman (1979) model, there is an inexorable decrease in the stock
of reserves which, assuming a finite lower bound on reserves, must inevitably
give rise to a successful speculative attack on the currency. As in the Krugman

mode), the timing of the attack is predictable, and assuming a 7e10 lower bound
on reserves, is given implicitly by:

=D Rysy —{(Fu — g/1")
(Ro—bo)— (F, — 8/1%)"

{(13)
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Note that the link between a banking crisis aind an evental currency crisis
in this model operates through the government’s budget. Consistent with the
results of Gorton and Kaminsky-Reinhart, what triggers the banking crisisis a
recession, which impairs the value of the bank’s assets. Because it guarantees
the value of the banking system’s Fabilities, this shock to the system’s net

- worth is absorbed by the government, which is thereby caused to run a fiscal

deficit that eventually forces it to run out of reserves, triggering the currency

- crisis.

2.2| The Chang-Velasco Framework

In the Velasco-(1987) model, cansation therefore runs directly from the
banking crisis {0 a CuITency crisis. In the more recent model by Chang and

Velasco (2001), by contrast, domestic and external financial erises occur

simultaneously as the result of a joint panic by domestic and external creditors
of the domestic banking system. Chang and Velasco build directly on the
Diamond-Dybvig model. As in the latter, they adopt a three-period setup in
which agents arg born in period zero and receive e units of a perfectly divisible
endowment good. In pedod 0, the good can be invested either ai home ot
abroad. Domestic investments are subject to an illiquid technology. which
yields a return » < 1 per unit invested if the investment is liquidated in the first
period, and R > 1ifitis held until the second period. The foreign investment,
which replaces the storage technology in Diamond and Dybvig, yields one
unit of consumption in either period 1 or period 2, depending on when it is
liquidated. Domestic agents can also borrow abroad at zero interest in periods O
and 1, with a ceiling on their total external borrowing. equal to f units of
the consumptien good. As in Diamond and Dybvig, consumers discover.in
period 1 whether they are type A (who care only about consumption in period
D or type B (who care cnly about consumption in period 2), and this is
assumed to be private information. The probability of being a type A consumert
is A, while that of type B is (1 —2). As of period 0, expected utility is thus
given by: . .

Naten) + (1 = Au(ea), (14)

where u(-) now explicitly takes the constant relative risk aversion form u(c) =
= (1 =)

Because domestic agents are risk averse and face idiosyncratic uncertainty
about their type, they can bepefit from pooling their resources. As in Diamond
and Dybvig, Chang and Velasco explore how. this superior equilibrium can be
achieved by a bank issuing demand deposits subject to 2 sequential servicing
constraint, As a-first step in the analysis, consider the problem faced by a
planner who cannot observe the individnal’s type. Under these circumstances,
an incentive compatibility constraint has to be ‘satisfied for type B consumers

E
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to reveal their true type Ewon..oa H.&ﬁn&ﬂmvomﬁmFagoﬁmnmﬁmcnowmu
borrowing in periods 0 and 1 respectively, k the amount invested in the illiquid
technology, and ! the amount of domestic investment liquidated in period 1, the

‘problem is to maximize expected utility as given by Equation (14) subject to:

k<byte, (13)

rci byl _ _ : {16)
(1-Nex+bo+b1 = Rk—1D), S G&
by = f, - (18}

By+bi < f, k9

c2 2 €1, | | | | (20}

c1.Co, k, 1 2 0. (21}

With the exception of Egquation (20), these constraints are self-
explanatory. Equation (20) is the incentive compatibility constraint referred
to earlier. I ensures that type B agents have no incentive to misrepresent their
type.

Because the economy faces no aggregate uncertainty, the solution to
this problem will imply no_liquidation of domestic investment to finance
period 1 consumption, because it is cheaper to finance such consumption by
borrowing abroad. Thus, the solution must imply I'=0and rAc; = b;. Because
external borrowing is optimal in period 1, constraint (18) cannot bind, and
(19) must hold as an equality that determines bg. From Equation (17), these
considerations imply that: .

Rhey+(1—Xes = Re+(R—1)f = Rw,” (@)

where w == e+ f(R—1)/R is a measure of the economy’s wealth, Max--
imizing expected utility (14) subject to this constraint yields the optimal
consumption levels: , .

ref = 0w, (1— ez = (1 —8)Rw, (23)

where 0 <8 =[1 + (1 —A)/ARC™]™1 <1, It can be readily verified that
this solution satisfies the incentive compatibility constraint {20).

Chang and Velasco -argue that this equilibrium can be generated by a
situation in which in period 0 domestic agents surrender their endowments
and their capacity for foreign borrowing to a bank, which in return agrees to

4The incentive compatibility constraint is automatically satisfied for type A consamers, who
have no incentive to be paid in period 2. : .

" Banking and Currency Crises

invest & in Ew.&oEommo technology, o borrow by and by abroad respectively

in periods 0 and 1, and to pay a retum to depositors equal to ¢} if funds are
withdrawn in period 1—at least until the bank’s resonrces are exhausted—and
c} if they E.mw withdrawn in period 2. If type A depositors each withdraw ¢}
in period 1 and type B depositors leave their funds in the bank, the resulting
equilibrium satisfies the conditions listed above and is a social optimum.
The problem is that, as in Diamond and Dybvig, this is not the only

‘possible equilibrium. In particular, a bank panic, in which withdrawals exceed’

the resources available to the bank in period 1, resulting in the liquidation of
the bank, is &mo a possible equilibrium. An important question in this regard
concerns the conditions under which the bank’s resources may be exhausted

by period 1 withdrawals. In principle, the bank could meet such withdrawals

by borrowing abroad or by liguidating domestic investments. If the bank is
committed O servicing its exiernal borrowing, then the maximum amount of

_ domestic investment it can liquidate is given by:

I*=Rk"—f : (24)
so it will be unable to fulfill its obligations in period 1 if:
zt =l — (by +rIT) = 0. : (25)

This condition holds when the bank’s liquid assets, in the form of external

" funds and the liquiditation value of domestic investments, which together sum

to by £ 7T, fall short of its demand deposit liabilities e]. it holds, a bank run

in which a sufficient number of type B depositors seek to withdraw funds in .
period 1 so as to exhaust the bank’s resources is also a ratfonal expectations

equilibrium, because in the cvent of a run, type B depositors who are rot
successful in withdrawing funds in period 1 will receive nothing in period 2.
The conditions for a successful run are more likely to be met if a “sndden
stop” of capital inflows accompanies the run. To see this, assume that the bank
feels o_ummmnw to service only its period 0 external debt—and not its petiod 1

-external debt—in the event of a run. If so, the EH&E:E amount of domestic

investment that it ¢can liquidiate increases to:

I = RE* —bg = RI* — (f — b)) =1t +by. (26}

But the critical liquidity condition now becomes:
F=ct—rlt =cf —r(I* +by),
that is
=z (1 =k > 0. (27)

Because z° > z7, this condition is more likely to be met. The implication
of ‘this analysis is that if a run is accompanied: by a sudden stop of capital
inflows, the conditions for a run to be an equilibrium are more likely o be met.
Thus, a sudden stop of capital inflows could trigger a run on the bank. But the
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converse is also true: a bank ran makes a sudden stop of capital inflows more
likely, because a run makes it Jess likely that new external borrowing will be
serviced by the bank. Thus, domestic bank runs and “sudden stops™ of capital
flows (as discussed in the previous chapter) E@.SBE@E@EEM

2.3 | The Flood-Marion Joint Distribution Approach

Other models of the joint occurrence of banking system and currency collapses
include Buch and Heinrich (1599) and Flood and Marion (2004). In the Buch—
Heinrich model, as in the model by Velasco (1987), there is a close link
between the two types of crises. A banking collapse brings forward the time of
a currency collapse. An adverse shock to bank asset returns lowers the net
worth of banks and increases their cost of foreign borrowing. Because the
government - is already monetizing a fiscal deficit and Josing international
reserves, the decline in foreign borrowing speeds up the inevitable collapse
of the fixed exchange rate. .

In Fiood and Marion (2004), by contrast, bank and currency collapses
need not oceur together or sequentially. they consider a small open economy
with a fixed exchange rate and a banking system that incurs foreign-currency-
denominated liabilities. There is a single, economy-wide real shock that affects
returns on bank assets, the demands for assets and government financing. A
bank collapse occurs when banks’ liabilities exceed their assets, whereas a
currency collapse occurs when cuIrency specitlators rush to purchase all the
government’s international reserves committed to the defense of the fixed rate.
Speculators act the moment the shadow exchange rate exceeds the fixed rate,
as in the standard Krugman-Flood-Garber model (see Chapter 15). Both bank
and currency collapses result from bad shocks to fundamentals, and they are
therefore related; but because these shocks affect differently the two conditions
for collapse, banking and currency crises do not always occur together. .

3| Asymmetric _...qoqz.mmo: and Opportunism

The Diamond-Dybvig framework adopted up to now perceives the social
role of banks as allowing the economy 1o undertake highly productive but
jlliquid investments despite the fact that individual savers have reason to
value liquidity. Banks essentially substitute for missing insurance markets.
An alternative perspective on the social role of barks views them instead as

social innovations to solve information and incentive, rather than insurance,

EoEan.m From this perspective, rather than being an unfortunate byproduct

3 dpﬁwﬁﬁa (2007) extends the Chang—Velasco framework to study contagious effects of bank
runs. . .
¢ For an early overview, see Gertler (1988); see also Freixas and Rochet (1997).
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of Ep.aﬁ&? bapk runs actually play the socially useful role of reducing

principal-agent problems between banks and their depositors.

The key insight of this alternative analytical perspective is that in the
presence of asymmetric information and opportunistic behavior, financial
transactions are costly. The costs involved are of various types, and are incurred
at every mﬁmw of the financial transaction, from the initial coming together

of the two parties to the transaction to its eventual liquidation. First, when

information is asymmetric, lenders and borrowers have to search for each
other. Matching the two sides of a financial transaction fhus involves incurring.
brokerage costs. Second, in the presence of asymmetric information, adverse
selection requires a potential lender to incur loan evaluation costs. Third, the
combination of asymmetric information and opporfunistic behavior creates
principal-agent problems after money has changed hands between lenders and
borrowers, because borrowers will have an incentive to use the funds they have
acquired to pursue their own interests, rather than those of the lenders. This
reguires the ineurring of monitoring costs. Finally, because contracts are pot
selfenforcing in a world of opportunistic behavior, financial transactions also
involve incurring contract enforcement costs. All of these costs create a wedge
between the interest rate paid by borrowers and that received by lenders, known
as the external finance premiurn. . :

A second key observation is that all such cosis are likely to have a
substantial fised component (that is, a component that is independent of the
amount of money being transacted). The implication is that the external finance
premium would be very high if financial intermediation were conducted by
individuals. Institutions that specialize in financial intermediation, however,
can achieve lower unit costs by taking advantage of economies of scale in each
step of the process of financial intermediation (bringing lenders and borrowers
together, évaluating loans, monitoring then, and enforcing loan contracts), as
well as of economies of scope among these activities. As a result, specialized
firms can intermediate between borrowers and lenders at significantly lower
cost than individuals can. The social contribution of such firms, therefore, is to
lower the external finance premium.

This, then, is what banks do. However, because the key advantage of
banks is that they can make information-intensive loans at fower costs than
individuals, banks will necessarily possess more information about the quality
of the assets in their portfolios than any ontside agents, including banks’
own depositors. Thus, bank’s depositors themselves face an adverse selection
problem as lenders. Moreover, banks as borrowers are in a principal-agent
relationship with their depositors, and they face tbe same incentives to act in
their own interest once entrusted with others’. money as other borrowers do.

Thus, bank depositors also have to solve a moral hazard problem. This problem -

is compounded by the fact that monitoring the bank is & public good: as long as
monitoring by some depositors keeps the bank—as agent—serving the needs
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of its depositors—as principals—all depositors benefit, whether they monitor
or not. .

The issuance of liquid bank liabilities with 2 sequential service constraint
addresses the adverse selection and moral hazard problems confronting bank

“depositors. ‘The availability of deposits on demand enables depositors to

quickly penalize 2 bank that is perceived to be misusing depositors’ money
by cutting off the bank’s access to funds. The sequential servicing constraint,
in tumn, addresses the public good character of monitoring. It preserves an
incentive for individual depositors to monitor banks, because only well-
informed depositors who get their money out early are likely to avoid losses
if the bank underperforms. Finally, banking crises that wipe out the bank’s
equity are the ultimate penalty for misallocation of depositors’ funds. From
this perspective, then, liguid liabilities, scquential servicing, and bank runs
are the enforcement devices through which banks are induced to act in thelr
depositors’ interest and which therefore encourage depositors o entrust their
savings to banks.’ ’

This does not mean, of course, that bank runs are socially beneficial from
this perspective. Though the threat of a run that canses a bank to become
insolvent plays the socially useful role of aligning the interests of the owners

of the bank with that of its depositors, a run that resulted in bank insolvency

would nonetheless be destructive from a- social ‘perspective. Not only may
highty productive but illiquid assets be liquidated, as in the Diamond-Dybvig
miodel, but the failure of a bank also means the loss to society of the private

_&oamﬁon the bank had acquired about its debtors.

" For this reason, last-resort lending and/or deposit insurance arfrangements
continue to offer social benefits. However, from the asymmetric information,
perspective these benefits must be weighed against some potentially serious
costs (see Santos, 2006). Specifically, while such arrangements may reduce or

even eliminate the Jikelihood of a costly panic, they also reduce the incentives

for depositors to monitor and may thus aggravate moral hazard problems in
banking. The upshot is that the presence of such arrangements creates a case
for the government to act as delegated monitor, throngh the regulation and
supervision of banks to prevent moral hazard lending.

4| Determinants of Banking Crises: Evidence

There is no necessary conflict between the views of banks as social innovations
to reduce the costs of financial intenmediation arising from asymmetric
information and opportunistic behavior, on the one hand, and as mechanisms
for maturity transformation, on the other. The liquid liabilities that banks are
induced to issue to facilitate monitoring by depositors are also attractive to
depositors because they satisfy liquidity needs. At the same time, the pooling

7 For elaboration, see Catomiris and Gorton {1989).
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of many liquid Hiabilities allows banks to reduce exposure to liquidity risk
and thus, in undertaking information-intensive: lending, to include in their
asset portfolios relatively illiguid projects with high expected returns. This
eclectic perspective, however, leaves banks with assets that are simultaneously
opague (at least from the viewpoint of outsiders) as well as relatively illiquid,
and with EWE% liquid Habilities that are subject to a sequential servicing
constraint. From this perspective, it may not be surprising that banking crises
have cmnon_m relatively frequent events after domestic financial systems have
been liberalized in developing countries. In this.section, we review some of the
international evidence on the factors that have caused such crises. Three types
of evidence are examined: episodic cross-country studies, results from “eatly
warning” indicators, and multivariate econometric eveidence.

4.1| Episodic Cross-Country Evidence

An carly study of the causes and effects of banking crises in developing
countries was conducted by Sundararajan and Balifio (1991), who examined
the experiences of seven developing countries, ‘including the Southern Cone
crises in Argentina during 1980-1982, Chile in 1981-1983, and Uruguay in
10821983, as'well as those in the Philippines during 1983-1986, Thailand in
19841986, Spain over the period 1978-1983, and Malaysia in 1985-1936.
Each of these episodes was preceded by- domestic financial liberalization,
though the extent of liberalization and the time elapsed between the change in
policy regime and the emergence of the banking crisis varied widely among
them. In all of them, the crises Em&ﬁ& in the gemeralized insolvency of
domestic banks.

Becarise nonperforming loans grew m_HE.E% just prior to and during each
of these crises, the authors concluded that none of them could be interpreted as
a self-fulfilling bank panic, that is, these crises were caused by deterioration in

fundamentals. In all of these cases, the crisis occurred after a period of rapid
economic growth, with substantial variations in relative performance among
sectors, and followed by a ‘slowdown, Adverse. movements in asset prices
{real estaie and stocks) were important elements in some cases, but not all.
However, consistent with the subsequent findinigs of Kaminsky and Reinhart
{1999), the outbreak of these crises  was associated with major external
shocks and balance-o f-payments problems. Sharp adjustments in exchange
rates and interest rates, reflecting exchange market pressures, occurred around
the fime of the crises, though in some cases the currency crisis came before,
and in others after, the banking crisis. In most countries, however, external
imbalances were severe just before the banking crisis. However, in contrast
with the findings of Gorton for the National Banking Fra in the United
States, these crises happened both with and without deposit insurance. Full
deposit insurance was abandoned in Argentina in November 1979, and in the
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Philippines the deposit insurance agency had insufficient funds, causing the
settlement of claims to be delayed.

There was a significant shift from deposits into currency and/or a decrease
in the interest elasticity of currency demand following the crises in all of these
‘conntries. As a result, there were sharp reductions in money multipliers in
Argentina, the Philippines, Spain, arid Urnguay, though not in Thailand and
Chile (in Thailand this is because the crisis affected mainly finance companies,
rather than banks). The crises were associated with strong reductions in
GDP growth and -an initial deceleration of inflation, though the latter was
subsequently reversed in some cases. Confidence was restored by last-resort
lending (which was used in all of these cases), intervention of some of
the troubled institutions, and the reimposition of deposit insurance. Last-
resort lending, however, soon gave way to long-term lending at concessional
rates, because of the generalized insolvency of financial institutions. Thas,
governments wound up subsidizing failed institutions, as modeled by Velasco
(1987). The losses to depositors were minimal in all cases {thongh Argentina
and Thailand permitted some losses) and the fates of troubled banks differed
across countries (they were liquidated in some cases, merged or restructured
in others, and nationalized, or subsidized in still others). Bank borrowers
were assisted with financial support, technical assistance, and debt-eqjuity
conversions.

A more comprehensive study. that provided a data set used in many

subsequent studies is that of Caprio and Klingebiel (2003). Defining a systemic -

banking crisis as occurmming when the banking system reports nonperforming

" Tloans in excess of 5. percent of total loans, these authors identified a total of

112 systernjc banking crisis eépisodes in 88 countries from 1975 to 2001. As
did Balifio and Sundararajan, they found that the pre-crisis period in these
cases tended to be characterized by unusually rapid credit growth as well as
macroeconomic volatility (measared in this case by variability in GDP growth,
inflation, and the terms of n.wanv. Even more prevalent than macroeconomic
problems, however, were microeconomic factors such as poor supervision and
regulation of banks, political interference, connected lending, and poor bank
management. This provides strong support for the émpirical importance of the
asymmetric information and opportunisitc behavior perspective of Section 3.

4.2 | signaling Approach

Two dominant empirical approaches have been adopted for the more system-
atic investigation of the factors driving banking crises in developing countries:
a “signaling” approach, and a multivariate approach typically based on the
estitnation of logit or probit regressions.

The signaling approach consists of trying to identify “early warning
indicators” of future banking sector difficulties. The Kaminsky—Reinhart
“twin crises” paper cited previously pioneered this approach in the context
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of developing-country banking crises. The Eum_ﬁomnw consists essentially of
specifying a comprehensive List of possible crisis determinants suggesied by
theory, and examining the extent to which unusual movements in each of these
variables help to predict a future banking crisis. More concretely, Kaminsky
and Reinhart considered whether each potential crisis determinant crossed a
critical Enomon in the period before the crisis. If it did, it was interpreted as
emitting a signal of a future crisis. The oﬂﬂa& threshold for each variable
was chosen empirically, so as to minimize the signal-to-noise ratio within
the sample for that variable (that is, the ratio of correct predictions to false
positives). Kaminsky and Reinhart found that the most reliable early warning
signals of impending crises were emitted by the behavior of the real exchange
rate (an extréme real appreciation portends a future banking crisis), of stock
prices {an extreme decline signals a future crisis), and the money multiplier
(again, an extreme decline signals an upcoming crisis).
Kaminsky (1999) further developed the signaling approach, by combining
the information contained in several indicators in a manner that gives relatively

- Inore weight to the more effective indicators. Her approach consisted of

constructing a composite indicator consisting of the number of indicators that
emit a positive signal at any moment of time, weighted by the signal-to-noise
ratio of each indicator. The composite indicator turned out to be better than
any single indicator at predicting banking crises, though it displayed a greater.
tendency for false positives. Further extensions are provided by Edison {2003},
but with mixed results.

43] mno:o..:mc._n Investigations

There _um<n been a large number of econometric investigations of the nEﬁEoE
determinants of banking crises in recent years, typically applying logit or
probit estimation to a qualitative crisis-non-crisis-dependent variable. The
pioneering study was by Demirgiig-Kunt and Detragiache (1998). In this paper
the authors sought to explain the empirical determinants of banking crises
using annual data drawn from samples of 45-65 countries (depending on data
availability for specific equation specifications), over the period 1980-1994.
Demirglig-Kunt and Detragiache classified a given year as a crisis observation
if the ratio of nonperforming loans to total assets in the banking system
exceeded 10 percent, if there was a bank rescue operation with fiscal costs
in excess of 2 percent of GDP, if there were widespread bank nationalizations
specifically as the result of banking sector problems, whether extensive bank
runs, deposit freezes, or prolonged bank holidays took place in that year, or il

generalized deposit insurance was enacted in response to such problems. On

the basis of these criteria, they classified 31 ont oﬁ the 546 observations in their
sample as banking crisis episodes.

Using a logit procedure, they investigated the factors that affected the
probability that any given observation in the sample would be classified as
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a crisis observation. Among macroeconomic variables, slow domestic GDP
growth, poor performance of the country’s terms of trade, and high domestic
nominal and real interest rates tended to be associated with banking crises,
but exchange-rate depreciation and fiscal variables were not. There was weak
evidence that rapid growth of credit to the private sector—such as would
emerge in a liberalized environment with inappropriate regulation of banks—
predicted subsequent crises. Consistent with the Chang—Velasco emphasis on
bank vulnerability to depositor and external creditor panic, a high ratio of
M2 to the central bank’s stock of foreign exchange reserves increased the
likelthood of a crisis. Finally, Demirgiic-Kunt and Detragiache found that a low
value of the 1aw and order index that they used to indicate the adequacy of the
domestic institational environment helped predict subsequent erises, and that
the presence of deposit insurance increased the probability of a crisis in their
sample. This result was confirmed in a subsequent study by the authors, based
on a sample of sixty-one countries over the period 19801997 (Demirgiig-Kunt
and Detragiache (2002).

A similar study by Hutchinson and McDill (1999) supplemented.a
statistical study of determinants of banking crises in a large sample of countries
with an examination of the “typical” time series behavior of macroeconomic
variables and financial variables in crisis countries. They found that in crisis
countries, as compared to the others, the pre-crisis period was characterized by
a faster rate of currency depreciation, a higher rate of inflation, and a higher
ratio of M2 to foreign exchange reserves. Stock prices were somewhat higher
in crisis couniries, but fiscal performance showed no noticeable differences.
In economies that had crises, real output growth experienced a boom before a
crisis, but slowed gradually prior to the crisis. It dropped sharply at the onset
of the crisis, and gradually recovered. Credit growth was strong prior to the
crisis, contracted during the first year, and then rebounded slowly. Exchaoge-
rate depreciation jumped significantly at the onset of the crisis, and stock prices
dropped markedly. In their formal statistical analysis, Hutchinson and McDiil
found that slower growth of real GDP and lower stock prices all increased

“the likelihood of a subsequent crisis, as did financial liberalization, deposit

insurance, and their interaction. By contrast, greater central bank independence
reduced susceptibility to banking crises.

One problem with studies of this sort is that, because they typically
start with a large number of possible crisis determinants identified on an
ex ante basis and identify the set of critical determinants on the basis of
theoretically correct signs and statistical significance within a specific sample,
their robustness to variations in the set of included variables and the specific
sample chosen is difficult to ascertain. Eichengreen and Arteta (2002) focused
on the robustness of alternative predictors of banking crises in developing
countries. They used the Caprio—Klingebiel crisis dataset to generate the
dependent variable for a probit regression to explain crisis incidence. In

accordaice with much of the empirical literature on bauking crises, they
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found that domestic financial liberalization, rapid prior credit expansion, and
a low ratio of central bank foreign exchange reserves to broad money have
been the most robust predictors of banking crises in developing countries.
This is noﬁmmﬁa not just with both of the perspectives on the role of banks
reviewed above, but also with the importance of “twin crises,” because the
reserve/broad money ratio is an indicator of external vulnerability. Despite
this, and somewhat surprisingly, Eichengreen and Arteta did not find a stable
relationship between the exchange-rate regime and the incidence of banking
crises.

Two other findings in the Eichengreen—Arteta study are worth mentioning
in association with the issues analyzed in this chapter. First, regarding the
role of financial liberalization, as already mentioned, domestic financial
liberalization was associated with an increased susceptibility to crises. By
contrast, Bichengreen and Arteta did not find that opening up the capital
account coniributed to increasing the likelihood of banking crises, at least onits
own. However, capital account liberalization did increase the effect of domestic
financial liberalization on the probability of a banking crisis. Second, with
respect to deposit insurance, Eichengreen and Arteta obtained results directly
opposite to those of both Demirgiig-Kunt and Detragiache and Hutchinson and
McDill: the presence of deposit insurance coverage reduced the likelihood
of banking crises in their sample. Eichengreen and Arteta attributed the
difference in results to their use of a larger developing-country sample than
earlier investigators. However, they did find, consistent with the asymmetric-
information perspective on the role of banks, that the interaction of deposit
insurance and weak institutions—interpreted as indicating a weak regulatory

More recently, Bussitre and Fratzscher (2006) proposed a new early-
warning system for predicting financial crises, based on a multinomial logit
model. They argue that commonly used approaches, which use binomial
discrete~dependent-variable models, are subject to- a post-crisis bias—which
arises because no distinction is made between tranquil pericds, when economic
fundamentals are largely sound and sustainable; and crisis/post-crisis periods,
when economiic variables go through an adjustment process before reaching
a more sustainable level or growth path. A multinomial logit model, which
allows distinguishing between more than two states, allows a substantial

improvement in the ability to forecast financial crises for a set of twenty

countries over the period 1993-2001.
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