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The Logic of Twin Debt and Currency Crises 

By Bernhard Herz*, Bayreuth 

I. Introduction 

The episodes of financial turmoil and distress in the 1990s led re-
searchers to not only look at currency crises as isolated events but also 
to take into consideration problems in the banking sector. Many of the 
countries that have experienced currency crises also have undergone do-
mestic banking crises around the same time. Following Kaminsky and 
Reinhart (1999) this twin crisis approach has induced an extensive theo-
retical and empirical research on the links between banking and cur-
rency crises. In contrast, the literature has so far neglected a second type 
of twin crisis, the simultaneous occurrence of currency and debt crises. 
Many countries which have faced balance of payments problems have 
also been confronted with severe debt problems at the same time, with 
recent examples including Argentina, Ecuador, and Russia. 

What kind of interrelations could exist between defaults and devalua-
tions? Fiscal and monetary policy, and therefore the decisions of a gov-
ernment to devalue and/or to default are closely interlinked through the 
government's intertemporal budget constraint and the market expecta-
tions. In principle, debt (currency) crises can increase or decrease the 
likelihood of currency (debt) crises, i.e., debt crises and currency crises 
can be complements or substitutes. 

Evidently, there are many reasons for expecting debt and currency 
crises to be complements and therefore to occur contemporaneously. In 
analogy to Masson's (1998) categories of emerging markets currency 
crises we can distinguish three types of twin crises. First, a twin debt 
and currency crisis can be due to common macroeconomic causes. For 
example, a worldwide economic downturn could increase the likelihood 
of a currency crisis because of lower export revenues and exchange re-
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2 Bernhard Herz 

serves. At the same time it could also make a debt crisis more likely be-
cause of lower tax revenues and a subsequent deterioration of the public 
finances. Second, a crisis in one policy field could have substantial ef-
fects on the macroeconomic fundamentals in a country and could spill 
over in other policy fields. Third, a crisis in one policy field could con-
ceivably trigger a crisis elsewhere for reasons unexplained by macroeco-
nomic fundamentals, e. g. because it leads to a shift in market sentiments 
or because it changes the interpretation given to existing information 
(internal contagion). For instance, a currency crisis might lead investors 
to reassess the economic policies of a country, even if the fundamentals 
had not changed, or it might change the risk tolerance of investors. 

However, debt and currency crisis can also be substitutes as they are 
both "instruments" of public finance which ease the public fiscal 
burden. If a government is constrained in its fiscal policy and cannot 
provide a large enough primary surplus to service its debt coming due, 
e. g. because of institutional problems or political pressure, it is left with 
the following alternatives to "finance" its expenditures (table 1): 

• a (partial) default on its debt, i.e., an implicit tax on bond holders 
(debt crisis), 

• an increase in the money stock, i.e., an inflation tax on money hold-
ings implying a devaluation of the currency (currency crisis), or 

• a combination of a devaluation and a default (twin crisis). 

Table 1 
Debt Crisis, Currency Crisis, and Twin Crisis 

no default default 

no devaluation no crisis debt crisis 

devaluation currency crisis twin crisis 

The literature has typically treated currency and debt crises as isolated 
events. With the exception of the policy literature (e.g. Chiodo and 
Owyang (2002), Mussa (2002)) defaults and devaluations have not been 
analyzed as part of a wider menu of policy choices. In the field of cur-
rency crises the first-generation models emphasize the role of (monetary) 
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The Logic of Twin Debt and Currency Crises 3 

fundamentals in a speculative attack (e.g. Krugman (1979), Flood and 
Garber (1984)). The second-generation models of currency crises, e.g. 
Obstfeld (1994) and (1996), analyze how market expectations and funda-
mentals interact to give rise to multiple equilibria. While currency crises 
have primarily been characterized as monetary phenomena, fiscal factors 
can play a major role in theses crises because of the many interconnec-
tions between monetary and fiscal policy (see e.g. Giavazzi and Pagano 
(1990), Obstfeld (1994), and Benigno and Missale (2001)). 

Recent research in debt crises has focused on the role of economic fun-
damentals and private investors' default expectations. If the creditors do 
not roll over all of the maturing debt, a default is the optimal choice for 
the debtor. If creditors are small and cannot co-ordinate there may be an 
equilibrium in which creditors do not roll over and the debtor defaults 
(Sachs (1984), Detragiache and Spilimbergo (2002)). Calvo (1988) and 
Alesina et al. (1990) develop the idea that a government partly repudi-
ates its domestic currency debt through a surprise inflation in which 
high expected inflation rates are self-fulfilling. More recently, Cole and 
Kehoe (1996, 2000) and Detragiache (1996) analyzed self-fulfilling cred-
itor runs in models of sovereign debt. Chang and Velasco (1998, 2000) 
model foreign creditor runs when the borrowers are banks instead of the 
government. A common feature of these models of self-fulfilling creditor 
runs is that the bad equilibrium disappears if the amount of debt to be 
rolled over is small or the fundamentals are benign. 

Recently, a few theoretical papers have explicitly integrated aspects of 
debt and currency crises in the framework of an intertemporal budget 
constraint. Aizenman et al. (2002) analyze the role of swaps and their 
effects on devaluation and debt repudiation in a public-finance optimiz-
ing framework. They show how fixing the exchange rate via dollariza-
tion can increase the risk of a debt write-down. Bauer et al. (2003) model 
a government that balances the costs and the benefits of debt and cur-
rency crises. In their framework a debt crisis can evolve into a twin 
crisis due to investors' expectations. Jahjah and Montiel (2003) examine 
how the exchange rate affects the supply of short-term debt facing the 
government and thus the likelihood of a debt crisis. 

In the following we analyze the interrelations between debt and cur-
rency crises in an Obstfeld (1994) type framework. The welfare maximiz-
ing government decides on its monetary and fiscal policy by balancing 
the costs of alternative means to finance its expenditures, in particular 
the costs of an inflation/devaluation and the costs of a default. The gov-
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4 Bernhard Herz 

ernment cannot commit itself to honor neither its debt nor its exchange 
rate peg. On the one side the government has an incentive to finance its 
expenditures by printing money implying subsequent inflation and deva-
luation in order to avoid the costs of a default. One the other hand it has 
an incentive to default on its debt in order to avoid the welfare costs of 
inflation and devaluation. As is typical for escape clause models, this can 
give rise to multiple equilibria with a self-fulfilling twin debt and cur-
rency crises. A special focus is on the possibility of internal contagion. 
Problems in the bond market (debt crisis) can affect the exchange 
market (currency crisis) within the same country. Finally, we investigate 
the transmission mechanisms that are responsible for a currency or debt 
crisis to evolve into a twin crisis. 

The paper is organized as follows. In the next section we will describe 
a simple model which can be used to analyze how governments decide to 
honor their debt and their exchange rate peg or to renege on theses pro-
mises. Section III discusses the choice between a twin and a currency 
crisis and section IV analyzes the option of a twin vs. a debt crisis. Sec-
tion V concludes. 

II. A Simple Model of Debt cum Currency Crises 

To analyze self-fulfilling debt and currency crises the following model 
builds on the well known contribution of Obstfeld (1994). In Obstfeld 
(1994) the alternative instruments of government finance are printing 
money and levying taxes. In the context of twin debt and currency crises 
we focus on the alternatives of printing money and (partial) default. A 
main factor in explaining why a government gives in to default and de-
valuation expectations is the increased costs of servicing the public debt. 
Currency and debt crises are symptoms of the underlying weakness of 
the fiscal position. If the fiscal position was robust a government could 
always prevent a debt crises by borrowing to service its existing debt 
and it could also defend its currency by borrowing sufficient interna-
tional reserves. 

The focus of our analysis is on the interaction between debt and cur-
rency crises. The government is not able or not willing to further in-
crease its tax revenues or to reduce the expenditures, e.g. because of 
institutional problems or political pressure. In this situation the govern-
ment can "finance" its debt coming due and the public expenditures 
through a default on its debt (debt crisis), through inflation and the sub-
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The Logic of Twin Debt and Currency Crises 5 

sequent devaluation (currency crisis) or through a combination of default 
and devaluation (twin crisis). 

The world lasts for two periods, labeled 1 and 2. The government 
issues the domestic currency M, called the peso, and the foreign debt / 
denominated in dollars. The foreign debt / is risky and can be subject to 
default. fmn denotes foreign debt that is issued in period m and is coming 
due in period n. i is the nominal interest rates on the risky foreign cur-
rency debt, while i* is the nominal interest rate on risk free dollar debt. 
Real government consumption in the two periods, g\ and g2, is given exo-
genously. P denotes the price level. 

The government's period 1 budget constraint is 

a ) 

Purchasing power parity is assumed to hold so that the exchange rate 
E is equal to the price level, i.e., E = P with the foreign price level being 
unity. Equation (1) can then be rewritten as 

do 

In period 1 the peso-dollar-exchange rate is fixed at Ei, but it can be 
changed to E2 in period 2. 

For simplicity we assume that taxes are levied only in period 2. The 
government finances its period 1 expenditures by new issuing debt fi2. 
Following the original sin hypothesis the government is constrained to 
issue foreign currency debt only (Eichengreen and Hausman (2002)). 

In period 2 the government's budget constraint is 

(2) (1 - rj){E2fl2 + £2/02) + E2g2 = M2 - Mx + E2ry 

or 

(2') E2/12 + E2g2 =M2-M1+ 77(E2/i2 + £2/02) + E2ry. 

The government has to meet its period 2 current expenditures as well 
as the debt service for old debt f02 and new debt /12. These obligations 
may be financed alternatively by an increase of (high-powered) money 
held in period 2, M2 - Mi, by an income tax ry, and by defaulting on the 
fraction rj of the foreign debt f u . As we are interested in the interaction 
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6 Bernhard Herz 

of debt and currency crises we take the real tax revenues with the tax 
rate r and output y as exogenously given. 

Under the assumption of capital mobility the perfect-foresight equili-
brium implies that the returns on the risk free debt and the risky foreign 
debt are equal, 

(3) ( l+i)( l -7j) = (l + i*). 

Private money demand is given by the simple quantity equation 

(4) Mt = kEty(t=l, 2). 

The government aims at minimizing the distorting effects of a debt and 
currency crisis. A debt crisis with a subsequent (partial) default might 
be accompanied by a breakdown in international trade (e.g. Rose (2002), 
Rose and Spiegel (2002)) and by a loss of output (e.g. Dooley (2000)). Ac-
cordingly a currency crisis might cause a reputation loss as the govern-
ment reneges on its exchange rate promise. The devaluation increases the 
uncertainty about the future policy and decreases the welfare as the pri-
vate sector relocates resources from productive activities to the hedge 
against expected inflation.1 

The domestic inflation rate 8 which is also the peso depreciation rate 
against the dollar is defined as 

The inflation/devaluation rate and the default rate are assumed to be 
zero in period 1, so that the loss function of the government can be writ-
ten as 

(6) ^ = 

0 measures the relative weight of the exchange rate target vis-à-vis the 
debt service target in the government's loss function. 

With the foreign price level and the exchange rate of period 1 set to 
unity equation (1) simplifies to 

1 As a devaluation is associated with inflation, the costs of a devaluation might 
also be interpreted as the costs of inflation. See Fischer (1981) and Briault (1995) 
for a comprehensive overview of these costs. 
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(7) 

The Logic of Twin Debt and Currency Crises 

/l2 = (l+i)flfl. 

7 

and equations (2), (4), and (5) can be combined to 

(8) eky + r){fl2 +/02) = /i2 + /02 +92 - ry 

In period 2 the government minimizes (6) subject to (8) if it cannot pre-
commit to repay all the foreign debt. This leads to the necessary condi-
tion 

(9) * " ky /12+/02' 

In the optimum the marginal costs of inflation equal the marginal costs 
of default on the debt coming due in period 2. For a given default rate 77 
the devaluation rate e rises with an increase in money supply ky relative 
to debt /12, 

(9') 
0(<t>12 + <t>02) 

i.e., a larger asset base implies a (relative) higher tax rate on this asset. 

Using (9') to eliminate e from (8) gives the preferred default rate as 

( 1 0 ) _ 0(fi2 +/o2)(fi2 +/02 +92- ry) 
71 (fct/)2 + W12 +/02)2 

Combining equations (7) and (10) shows how the optimal default rate 
depends on the interest rate of the risky foreign debt i 

f l l ) _ 0[(1 + i)9i +/02] [(1 + i)gi +/02 + 92-ry] 

Equation (11) can be rewritten as 

{i + a)(i + a +(3) i + a + (3 
(li1) mw = - 7 + (z + a) — + Î + a v

 ' t+a 

with a = 9l+
g^2 = 1 + that depends on the ratio between long term 

debt and the real primary deficit in period 1, ß = 92 Ty, the ratio of the 
o (fcy) 

primary deficits in the two periods, and 7 = > 0, the ratio of money 

supply and the period 1 primary deficit.2 
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8 Bernhard Herz 

With an increase in the market interest rate the government faces 
higher financing requirements and chooses a higher default rate. A large 
money supply relative to the foreign debt, i.e., a high 7, lowers the de-
fault rate as the financing effect of a given inflation/devaluation rate is 
larger. 

The arbitrage condition (3) also relates the default rate to the interest 
rate i 

In a perfect-foresight equilibrium the default rate that the market ex-
pects, equation (3'), is equal to the default rate the government finds op-
timal for given market expectations, equation (11). Together these condi-
tions can give rise to multiple equilibria (figure l).3 

Solving for the equilibrium RJM = VTW leads to the quadratic equation 
(1 + i* + (3)x2 + ((1 - a)/3 - 7)x + 7(q + i*) = 0 with x = i + a. This equation 

has the unique solution i = 7—^7—7 - a for 1 + i* + 0 = 0. In this case i is 7-/?(l-a) 
positive for i* > - Q). With 1 + i* + ¡5 ^ 0 there are two real solutions 

for ((1 - a)0 - 7)2 - 47(0: + i*)(l + i* 4- 0) > 0, i.e., for sufficiently low for-
eign interest rates. 

In figure 1 there are two equilibria if the government cannot precom-
mit to honor neither its debt nor its exchange rate peg. The government's 
loss is smaller in the low default equilibrium (Jjrw)- However, there is no 
possibility to ensure that this better equilibrium is realized as the gov-
ernment cannot credibly commit to not validate expectations if the bond 
market settles on the interest rate of the high default equilibrium (I2TW)> 

The high default equilibrium also implies a higher inflation and depre-
ciation rate (see equation 9), as the increased interest rate causes higher 
interest expenditures for the government. 

Figure 1 characterizes an intermediate situation. Improvements in the 
fundamentals, e.g. lower public expenditures g or debt / , shift the gov-

2 In the following analysis we assume gi +/01 +/02 + £2 - ry > 0 or equivalently 
a + fi > 0, i.e., the sum of public expenditures in both periods and period 1 long-
term and short-term debt exceeds the tax revenues. 

3 For equation (11) to be increasing in the interest rate, a sufficient condition is 
/3 + 2a > 0 in case of a primary surplus (/3 < 0) and 7 > a/3 in case of a primary 
deficit {(3 > 0). Both conditions are very likely to be fulfilled for standard para-
meter values. 
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The Logic of Twin Debt and Currency Crises 9 

/02 = 0 . 3 , p i = 0 . 3 5 , g2 = 0 . 3 , d = 1 , r = 0 . 3 , k = 1 , y = 1 

Figure 1: Interest Rate and Default Rate Under a Twin Crisis: 
Government and Market Reaction Functions 

ernment's tj-z-curve to the southeast. As a consequence the default rate 
and the interest rate of the good (bad) equilibrium fall (rise). The bad 
equilibrium becomes less likely in the sense, that the investors have to 
coordinate their expectations on a higher default rate. A relatively large 
money supply, i.e., a high value of 7 , has similar effects as the improve-
ment of the fundamentals. It induces the government to shift from the 
tax on bonds, the partial default, to the inflation tax thereby reducing 
the default rate in the good equilibrium. In contrast, a deterioration of 
the fundamentals and a reduction in money supply shifts the rj-i-curve to 
the northwest. 

What does this analysis imply for the security of foreign debt and the 
viability of a fixed exchange rate regime? In principle, a sovereign gov-
ernment can always renege on its debt if the economic conditions war-
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10 Bernhard Herz 

rant a default. Similarly, a sovereign government can always abandon a 

currency peg if the economic conditions make a realignment advanta-

geous. Governments abstain from using these escape clauses if they face 

large enough f ixed costs of a default Cv and a devaluation Ce. 

As discussed above, these costs could include the political embarrass-

ment, the loss of credibility, and the output losses countries typically 

face in the aftermath of currency crashes and a default. It is l ikely that 

the costs of both crises entail a f ixed as well as a variable component. In 

the case of the debt crisis the f ixed costs are mainly due to fact that a 

default is typically initiated by suspending all payments. As a conse-

quence e.g. trade and output decline. In the subsequent process of debt 

resolution the final default rate is determined. Obviously the ultimate 

costs of the default also depend on the extent of the default. In a similar 

way, the devaluation has f ixed and a variable component. Reneging on 

its exchange rate promise leads to a loss of credibility for the govern-

ment as investors review their decisions. Again these costs also depend 

on the extent of the devaluation. 

Without f ixed costs of a default and a devaluation governments would 

always choose the twin crisis instead of a currency or a debt crisis. As 

the variable costs are quadratic in the devaluation rate and the default 

rate it would be more favorable to opt for the twin crisis to balance 

these costs. 

With the f ixed default and devaluation costs the loss function under 

discretion is 

1 6 
L=-r? +-e2 + \C11 + \eCe 

(12) 

with Â  = 1 if t] ^ 0, A, = 1 if e ^ 0, At/, A£ = 0 

otherwiese instead of (6). 

In the following we contrast the purely discretionary regime (twin 

crisis) analyzed so far with 

(1) a no-default regime, in which the default rate 77 is constrained to be 

zero but devaluation is possible (currency crisis only), and 

(2) a f ixed exchange rate regime, in which the depreciation rate e is re-

stricted to zero but default is possible (debt crisis only). 
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The Logic of Twin Debt and Currency Crises 11 

III. Currency vs. Twin Crisis 

In a first step, we compare the purely discretionary policy (twin crisis) 
with the regime, in which the government can credibly commit to honor 
its debt and instead finances its deficit by inflation and the subsequent 
devaluation (currency crisis only). Combining equations (9) and (12) 
yields the loss functions under the twin crisis LTW 

which together with (11) is 

r 1 g2(/i2+/o2)2(/i2+/o2+g2-rt/)2 e{Jn+}a2f + {kyf . „ . „ 
( 1 4 ) ~~ 2 ((fct/)2 + 0(y12+/o2)2)2 *(f12+/02)2 + C " + Q ' 

and can be simplified to 

1 (i + a + (3)2 

( 1 5 ) L T W = - { % + C , + C e . 1 7 + + <*) 

Accordingly, we obtain the loss function of the currency crisis LCu by 
combining equations (7), (8), and (12) and setting 77 = 0 as the govern-
ment honors all its debt 

da) 

which can be rewritten as 

1 (» + <* + /?) (17) L C U = ~ — + C e . 2 7 

Figure 2 displays the two loss functions. For interest rates higher than 
¿Q the loss under the twin crisis L j ^ is smaller than the loss under the 
currency crisis LCu• The twin crisis has the advantage that the govern-
ment can balance the variable costs of a devaluation and a default by 
using two policy instruments instead of only one as in the case of the 
currency crisis. As a result the devaluation rate is lower in the twin 
crisis than in the currency crisis. However, the twin crisis has the disad-
vantage that the fixed costs of the default Cv accrue. With high interest 
rates the twin crisis is relatively more attractive as these fixed costs 
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12 Bernhard Herz 

become quantitatively less important. Therefore, with higher interest 
rates it is more likely that the government does not only devalue but also 
defaults. 

As LCu > LTW for i = oo and Lcu > LTW for i > 0, there exists one and 
only one point of intersection between the two loss functions if 
LCu < LTW for i = 0. This is the case if the fixed costs of a default are 

sufficiently large, i.e., if C„ > ° . If instead the fixed costs of the 27 (7+az) 
default are relatively small, then the government only devalues and puts 
up with the higher devaluation rate in order to avoid the fixed costs of 
the default. 

Figure 2 also depicts the two market interest rates and from 
the dual equilibrium case of figure 1. These interest rates as well as the 
risk free world interest rate i* are all to the left of . In this case the 
investors anticipate that it is beneficial for the government to only de-
value and to not default on its foreign currency debt so that the risk free 
interest rate i* is realized. 

What are the consequences of a reduction in the fixed costs of a de-
fault, e.g. because a new government reaches a different assessment. If 
the fixed costs of a default fall, then the loss function of the twin crisis 
shifts downwards (L^) and the point of intersection moves to the 
left. Obviously, such a reduction in the fixed costs of a default, i.e., 

< < *TW>
 c a n c a u s e a twin crisis to arise where none existed before, 

i.e., i\.w < fyw < ifi. In this case the risk free interest rate i* and the inter-
est rate are to the left of iff while i ^ is to the right (see figure 2). 
Two very different outcomes are possible. In the good state the market 
participants do not expect a default, and the market interest rate is set 
equal to i* and the government does not default as LCu < i = i*. In 
the bad state the market expects the default rate rj2 and the nominal in-
terest rate is set equal to i F o r this interest rate the loss under the 
twin crisis is smaller than the loss under the currency crisis so that the 
government reneges on its foreign debt in a self-fulfilling debt and cur-
rency crisis. There exists an equilibrium in which there is only a cur-
rency crisis if the market expects the government to honor its debt, and 
an equilibrium under the same fundamentals in which there is a self-ful-
filling twin debt and currency crisis if the market expects the govern-
ment to renege on its debt.4 

4 Whether the devaluation rate in the currency crisis is lower or higher than in 
the twin crisis depends on the specific parameter values. 
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The Logic of Twin Debt and Currency Crises 13 

L 

fo2 = 0.3, gr = 0.35, g2 = 0.3, 6= 1, r = 0.3, k = 1, y = 1, C \ = 2.0, C0/? = 0.6, Ce = 0.6 

Figure 2: Loss Functions for Currency Crisis and Twin Crisis 

A further reduction of the fixed costs of a default could lead to a situa-
tion in which the two market interest rates i]^ and i ^ are above the in-
terest rate iff. Then the government is going to default and to devalue in 
any case with the private default expectations only determining whether 
the (relatively) good or the (relatively) bad equilibrium is realized. 

A deterioration of the fundamentals, e.g. an increase in public expen-
ditures or debt, has two effects. It shifts the government's r] - z-curve to 
the northwest, so that the interest rate of the good equilibrium i\,w rises 
whereas the interest rate (and the corresponding default rate) of the bad 
equilibrium i\w decreases. A lower expected default rate is necessary for 
the market to realize the bad equilibrium. A deterioration of the funda-
mentals also moves the crucial interest rate to the left.5 Both changes 
make it more likely that a twin crisis occurs instead of a currency crisis. 
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14 Bernhard Herz 

Taken together, defaults and devaluations can be considered as alter-
native means of public finance that are interlinked through the govern-
ment's intertemporal budget constraint. Both crisis can be triggered by 
common fundamental factors as well as market expectations. A deteriora-
tion of the economic fundamentals raises the public financing require-
ments which the welfare maximizing government can compensate with 
the inflation tax and/or the bond tax. Without any fixed costs of a debt 
or a currency crisis the government would always choose a twin crisis to 
balance the marginal costs of the two crises. It is the fixed costs of a de-
fault that can induce the government to opt for the currency crisis only. 

Twin crises can also be triggered and aggravated by changing market 
expectations in situations of multiple equilibria. As the market partici-
pants expect a higher default rate they demand a higher interest rate 
which further increases the public financing requirements. Not only can 
this intensify the currency crisis but it can additionally induce a debt 
crisis. If there is already a twin crisis a deterioration in the private de-
fault expectations can cause the economy to move from the (relatively) 
good or the (relatively) bad state, implying higher default and interest 
rates. The larger financing requirements do not only intensify the debt 
crisis but also aggravate the accompanying currency crisis. 

IV. Debt vs. Twin Crisis 

In the next step we compare a twin crisis with a debt crisis, i.e., the 
government pegs its exchange rate and instead finances its expenditures 
by defaulting on its debt. The necessary default rate in the case of a debt 
crisis is given by combining (7) and (8) and setting e = 0 

,1Qx fi2+fo2+92-Ty 92-ry 
( 1 8 ) faTfo (l + i)flfl+/02 

which can be simplified to 

Z + Q + /3 
(19) T)DE : i + a 

5 Technically, deteriorating fundamentals shift the loss of the currency crisis 
to a larger degree upwards than the loss curve of the twin crisis, i.e., 
d(Lcu — LTW/dx > 0 with x =/oi,/o2,0i,02- Correspondingly, a smaller money sup-
ply narrows the base of the inflation tax, thereby also shifting z0 to the left and 
making the currency crisis relatively less beneficial. 
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The Logic of Twin Debt and Currency Crises 15 

Obviously, the default rate under the debt crisis is always higher than 
the default rate under the twin crisis as the government cannot addition-
ally reduce its real fiscal burden via inflation. 

It is evident from equation (19) that a debt crisis is not a viable choice 
if the government generates a primary deficit in period 2. For g2 - ry > 0 
the necessary default rate would have to be above 100%, i.e., r)DE > 1. 
Even if the government defaulted on all the debt coming due in the 
second period /i2 + /02 it would still have to finance the primary deficit 
g2 - ry. Clearly, in such a situation the government is going to choose the 
twin crisis. 

In contrast, a debt crisis is a viable option if the government generates 
a primary surplus in period two, g2 - ry < 0. In the perfect-foresight 
equilibrium the default rate that the market expects rjM is equal to the 
default rate the government sets for given market expectations r]DE. Com-
bining equations (3') and (19) yields the equilibrium interest rate under a 
debt crisis 

(20) = " ! + »•+/? 

As the default rate is higher under the debt crisis, the corresponding 
interest rate iDE is also higher than interest rate under the twin crisis. 

It is evident from equation (20) that a default equilibrium is only 
viable for 

O9 — TV 
(21) 1 + z* + = 1 + f + *± 5L < 0, 

91 

i.e., in addition to generating a budget surplus the government has to 
ensure a low level of public expenditures gi.6 

The government is going to decide on the basis of the corresponding 
losses whether to default only or to default and to devalue. In the case of 
the twin crisis the loss function is again 

15 L t w = ~ V 2 + C„ + Ce. 2 7+ (z + a) 

6 Given a + f3 > 0 (see footnote 2) 1 + i* + ¡3 < 0 holds for -a < 0 <-(1 + i*). 
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16 Bernhard Herz 

f02 = 0.15, gx = 0.2, g2 = 0.2, 6 = 1, r = 0.5, k = 1, y = 1, C„ = 0.2, Ce = 0.1 

Figure 3: Loss Function for Debt and Twin Crisis 

The loss function of a debt crisis LDE is given by combining equations 
(7), (8) and (12) as well as setting e = 0 as the government honors the ex-
change rate peg 

( 2 2 ) L D E = 2 I ( l + i ) * + / „ ) 

which can be rewritten as 

1 + a + 
(23) LDE=- ( . + a ) 2 +Cr/. 

For high expected default rates and subsequent high interest rates the 
government is likely to choose the debt crisis. The default rates in the 
case of the twin crisis and the debt crisis and therefore the variable costs 
of the two types of crises are then very similar. By only defaulting the 

Kredit und Kapital 1/2005 

https://creativecommons.org/about/cclicenses/
OPEN ACCESS | Licensed under CC BY 4.0 | 

DOI https://doi.org/10.3790/ccm.38.1.1 | Generated on 2024-05-08 12:48:56



The Logic of Twin Debt and Currency Crises 17 

government can avoid the fixed costs of a devaluation that arise in the 
twin crisis. For low interest rates the loss under the twin crisis can be 
below or above the loss under the debt crisis, depending on the relative 
size of the variable and fixed costs of a default and a devaluation. This 
can give rise to situations with no or at least one point of intersection 
between the loss functions of the twin and debt crisis. 

As LDE < LTW for i = oo, there exists at least one point of intersection 
between the two loss functions if LDE > LTW at i = 0. This is the case 
if the fixed costs of the devaluation are sufficiently small, i.e., if 

Q < —« r-. If instead the fixed costs of a devaluation are relatively 

large, there is no intersection between the two loss functions and the 
government will only default on its debt. If there is exactly one intersec-
tion between the two loss functions than a situation of multiple equi-
libria can exist similar to the situation discussed in section 3. Such a 
situation is likely if the fixed and variable costs of a devaluation are re-
latively low so that iTw is below i0 while iDE is above (see figure 3). A twin 
crisis with interest rate iTW will occur if the market participants expect 
the government to both default and devalue whereas a debt crisis with 
interest rate iDE will be realized if the market participants expect the 
government to default only.7 The government cannot make sure that the 
better equilibrium, i.e., the twin crisis with the lower default rate is re-
alized as it cannot bind itself to not renege on its exchange rate peg. 

How does an improved credibility of the exchange rate peg affect the 
government's decision? Let us assume that the costs of a devaluation are 
increased by making it more difficult and costly for the government to 
give up the exchange rate peg for example via a currency board, so that 
ITW < I D E <Io holds instead of IRW < < I D E - In this case the government 
is always going to choose the debt crisis and the equilibrium with the 
higher default rate and the higher interest rate iDE is realized. Strength-
ening the fixed exchange rate regime can therefore increase the likeli-
hood and the severity of a debt crisis as the government is left with only 
one instrument to finance its expenditures. Thus, sound fiscal policies 
are especially important if governments want to credibly fix their ex-
change rate. 

? For z0 < irw < iDE only the debt crisis with the interest rate iDE is realized and 
for iTw < iDE < io the twin crisis with the interest rate iTw is the only outcome. 

Kredit und Kapital 1/2005 

https://creativecommons.org/about/cclicenses/
OPEN ACCESS | Licensed under CC BY 4.0 | 

DOI https://doi.org/10.3790/ccm.38.1.1 | Generated on 2024-05-08 12:48:56



18 Bernhard Herz 

V. Conclusion 

In this paper, we have systematically investigated the potential link-
ages between debt and currency crises. Our starting point was the ques-
tion whether a currency (debt) crisis makes a debt (currency) crisis more 
likely or not. Or put differently: are currency and debt crisis comple-
ments or substitutes? 

Debt and currency crisis can be considered as alternative instruments 
of public finance which are closely interlinked through the government's 
intertemporal budget constraint. Debt and currency crises are driven by 
the same macroeconomic fundamentals that weaken the public fiscal 
position. Without the fixed costs of a debt or a currency crisis the gov-
ernment is likely to use both default and inflation/devaluation in a com-
plementary way to balance the budget, thus giving rise to a twin crisis. 
From this perspective twin crises occur because debt and currency crises 
have the same (fundamental) causes. Improving the macroeconomic fun-
damentals should then yield a double dividend of reducing the risk of a 
twin debt and currency crisis. 

Fixed costs of a currency or a debt crisis can make governments to de-
fault or to devalue only, so that debt and currency crisis can be consid-
ered as substitutes in the financing of public expenditures. The higher 
these fixed costs the more likely is the government to opt for a single 
crisis instead of a twin crisis. Measures that improve the credibility of an 
exchange rate peg through increasing the fixed costs of a currency crisis 
reduce the likelihood of a currency crisis but at the same time can make 
a debt crisis more likely and more severe. Accordingly, measures that in-
crease the security of the public debt reduce the risk of a debt crisis and 
a twin crisis while possibly increasing the likelihood and severity of a 
currency crisis. 

The analysis has also shown the possibility of self-fulfilling twin debt 
and currency crisis and the effects of internal contagion in situations of 
multiple equilibria. If private investors expect an imminent default they 
demand higher interest rates that increase the debt service. The subse-
quent deterioration of the fiscal position can induce the government to 
default as well as to inflate and devalue. Then two currency and debt 
crises can be considered to be complements. 

For the design of stabilization programs this implies that the Interna-
tional Monetary Fund's focus on the improvement in the macroeconomic 
fundamentals is well taken as it yields a double dividend of reducing the 
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The Logic of Twin Debt and Currency Crises 19 

risk of a debt as well as a currency crisis. However, the IMF's emphasis 
on exchange rate stabilization can be counterproductive. Measures that 
increase the costs of a currency crisis relative to a debt crisis might in-
crease the likelihood and the severity of a debt crisis. 

References 

Aizenman, Joshua/Kletzer, Kenneth/Pinto, Brian (2002): Sargent-Wallace meets 
Krugman-Flood-Garber, or: why sovereign debt swaps do not avert macroeco-
nomic crises, NBER Working Paper 9190. - Bauer,; Christian/Herz, Bernhard/Karb, 
Volker (2003): The other twins: debt and currency crises, University of Bayreuth 
Discussion Papers # 4-2003. - Benigno, Peripaolo/MzssaZe, Alessandro (2001): 
High Public debt in Currency Crises: Fundamentals versus Signaling Effects, 
CEPR Discussion Paper 2862. - Bordo, Michael/Eichengreen, Barry/Klingebiel, 
Daniela/Soledad Martinez-Peria, Maria (2001): Financial crises - lessons from the 
last 120 years, Economic Policy, 53-82. - Briault, Craig (1995): The Costs of Infla-
tion, Bank of England Quarterly Bulletin, 35(1), 33-45. - Burnside, Craig/Eichen-
baum, Martin/Rebelo, Sergio (2001): On the fiscal implications of twin crises, 
NBER Working Paper No. 8277. - Chang, Roberto/Velasco, Andres (1999): Liquid-
ity Crises in Emerging Markets: Theory and Policy, NBER Working Paper 7272. -
Chiodo, Abbigail/Owyang, Michael (2002): A case study of currency crisis: The 
Russian default of 1998, Review, Federal Reserve Bank of St. Louis, 7-17. - Cor-
setti, Giancarlo/Mackowiak, Bartosz (2000): Nominal debt and the dynamics of 
currency crises, Yale Economic Growth Center Discussion Paper no. 820. - Dooley, 
Michael (2000): A model of crises in emerging markets, The Economic Journal, 
110, 256-272. - Dooley, Michael (2000a): Can Output Losses Following Interna-
tional Financial Crises be Avoided?, NBER Working Paper No. 7531. - Dornbusch, 
Rudiger (1998): Debt and Monetary Policy: The Policy Issues, in: Guillermo Calvo 
and Mervyn King (Eds.), The Debt Burden and its Consequences for Monetary 
Policy, IE A Conference Volume No. 118, 3-22. - Eichengreen, Barry/Rose, 
Andrew/Wyplosz, Charles (1995): Exchange market mayhem: The Antecedents and 
aftermath of speculative attacks, Economic Policy, 251-312. - Eichengreen, Barry/ 
Hausmann, Ricardo/Panizza, Ugo (2002): Original Sin: The Pain, the Mystery, and 
the Road to Redemption, mimeo. - Flood, Robert/Garber, Peter (1984): Collapsing 
exchange rate regimes: Some linear examples Journal of International Economics, 
17, 1-13. - Fischer, Stanley (1981): Towards an Understanding of the Costs of In-
flation: II, in Karl Brunner, and Allan H. Meltzer (Eds.), The Costs and Conse-
quences of Inflation, Carnegie-Rochester Conference Series on Public Policy, 15, 
5-42. - Frankel, Jeffrey /Rose, Andrew (1996): Currency crashes in emerging mar-
kets: An empirical treatment, Journal of International Economics 41, 351-366. -
Giavazzi, Franceso¡Pagano, Marco (1990): Confidence crises and public debt 
management, in R. Dornbusch and M. Draghi (Eds.), Public debt management: 
Theory and History, 94-124, Cambridge University Press. - Goldfajn, l./Valdes, R. 
(1995): Balance-of-Payments crises and capital flows: the role of liquidity, (MIT, 
Cambridge). - Goldstein, Morris/Kaminsky, Graciela L,./Reinhart, Carmen M. 
(1998): Assessing Financial Vulnerability: An Early Warning System for Emerging 
Markets, Institute for International Economics, Washington D.C. - Hamilton 

Kredit und Kapital 1/2005 

https://creativecommons.org/about/cclicenses/
OPEN ACCESS | Licensed under CC BY 4.0 | 

DOI https://doi.org/10.3790/ccm.38.1.1 | Generated on 2024-05-08 12:48:56



20 Bernhard Herz 

(1994): Time Series Analysis (Princeton). - Kaminsky, Graciela L./Reinhart, 
Carmen M. (1999): The Twin Crises: The Causes of Banking and Balance-of-Pay-
ments Problems, American Economic Review 89, 473-500. - Krugman, Paul (1979): 
A model of balance of payments crises, Journal of Money, Credit, and Banking, 11, 
311-325. - Marion, Nancy (1999): Some Parallels Between Currency and Banking 
Crises, in Peterlsard, Assaf Razin, and Andrew Rose (Eds.): International Finance 
and Financial Crises, pp. 1-18. - Masson, Paul (1998): Contagion: monsoonal Ef-
fects, Spillovers, and Jumps between Multiple Equilibria, IMF WP/98/142. -
Masson, Paul (1999): Contagion: macroeconomic models with multiple equilibria, 
Journal of International Money and Finance 18, 587-602. - Mussa, Michael (2002): 
Argentina and the Fund: From Triumph to Tragedy, Policy Analyses in Inter-
national Economics 67, Institute of International Economics, Washington D.C. -
Obstfeld, Maurice (1994): The logic of currency crises, NBER Working Paper No. 
4640. - Paris Club, 2003. http://www.clubdeparis.org/en/index.php. - Reinhart, 
Carmen (2002): Default, currency crises and sovereign credit ratings, NBER Work-
ing paper 8738. - Rose, Andrew (2002): One reason countries pay their debts: Re-
negotiation and International Trade, NBER Working Paper no. 8853. - Rose, 
Andrew/Spiegel, Mark (2002): A gravity model of Sovereign Lending: Trade, De-
fault and Credit, NBER Working Paper no. 9285. - Rossi, Marco (1999): Financial 
Fragility and Economic Performance in Developing Countries, IMF Working Paper 
WP/99/66. - Sy, Amadou (2003): Rating the Rating Agencies: Anticipating Cur-
rency Crises or Debt Crises?, International Monetary Fund, mimeo. - Sargent, 
Thomas/Wallace, Neil (1981): Some unpleasant monetarist arithmetics. Federal 
Reserve Bank of Minneapolis Quarterly Review, 1-17. - Velasco, Andres (1987): Fi-
nancial Crises and Balance of Payments Crises: A Simple Model of the Southern 
Cone Experience. Journal of Development Economics, 27, 263-283. 

Summary 

The Logic of Twin Debt and Currency Crises 

While the well-known twin currency and banking crises has drawn a lot of in-
terest a second type of twin crises, the simultaneous occurrence of currency and 
debt crises, has so far been neglected in the literature. The decision of a govern-
ment to devalue and/or to default is closely interlinked through the government's 
intertemporal budget constraint and the market expectations. On the one hand, 
debt and currency crisis are negatively interlinked as a debt crisis eases the fiscal 
burden of the government thereby making a currency crisis less likely and vice 
versa. On the other hand, debt and currency crises are positively interlinked, as 
the expectation of a debt crisis can increase the fiscal burden by rising interest 
rates so that an additional currency crisis becomes more likely. (JEL F31, F33, 
F34, F41) 
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Zusammenfassung 

Die Logik von Zwillings-Währungs- und Schuldenkrisen 

Während es zu den bekannten Zwillings-Währungs- und Bankenkrisen zahlrei-
che Studien gibt, wurde eine andere Form der Zwillingskrise, das gleichzeitige 
Auftreten von Währungs- und Schuldenkrisen, in der Literatur bisher vernachläs-
sigt. Die Entscheidungen einer Regierung, die Währung abzuwerten und die 
Schulden nicht zurückzuzahlen, sind über die intertemporale Budgetrestriktion 
der Regierung und die Erwartungen der Marktakteure eng miteinander verbun-
den. Auf der einen Seite besteht zwischen Schulden- und Währungskrisen eine 
negative Beziehung, da ein Zahlungsausfall die fiskalische Belastung des Staates 
verringert und damit auch eine Währungskrise weniger wahrscheinlich macht. 
Dies gilt entsprechend für die EntlastungsWirkung einer Währungskrise. Auf der 
anderen Seite sind Schulden- und Währungskrisen auch positiv miteinander ver-
bunden, da ein erwarteter Zahlungsausfall des Staates die fiskalische Belastung 
über steigende Zinsen erhöht und damit auch das Risiko einer Währungskrise ver-
größert. 

Résumé 

La logique des crises jumelles de la dette et de change 

Alors qu'il existe de nombreuses études sur les crises jumelles monétaires et 
bancaires, une autre forme de la crise jumelle, à savoir l'apparition simultanée de 
crises de change et de la dette, a été négligée jusqu'ici dans la littérature. Les dé-
cisions d'un gouvernement de dévaluer sa monnaie et de ne pas rembourser les 
dettes sont fortement liées par la restriction budgétaire intertemporelle et par les 
attentes des acteurs du marché. Il existe d'une part une relation négative entre les 
crises de la dette et les crises de change, car un défaut de paiement réduit la 
charge fiscale de l'Etat et rend par là aussi une crise monétaire moins probable. 
D'autre part, les crises de la dette et de change sont liées positivement, car un 
défaut de paiement attendu de l'Etat augmente la charge fiscale par des intérêts 
croissants et augmente, en conséquence, le risque d'une crise monétaire. 
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