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Speculative Attacks on Debts and Optimum
Currency Area: A Welfare Analysis*

Aloisio Araujo’and Marcia Leon®

Abstract

Resorting to an extension of the debt crisis model of Cole and Kehoe ([6],
[7] and [8]), we evaluate financial aspects of an optimum currency area. Our
focus is to appraise the welfare of a country, which belongs to a monetary
union and might suffer a speculative attack on its public debt. A default may
be avoided by an inflation tax on common-currency debt, but this decision
depends on majority voting and have costs associated with it. Moreover,
the model considers symmetry between national and central governments’
decisions about inflation and also describes the loss in international bankers’
confidence towards one country being passed on to another. One of our results
is that, for a country with low weight in the voting system, common-currency
regime is superior in terms of expected welfare to dollarization and may be a
better choice than the local-currency one, as the central bank under the latter
regime undergoes some political influence from its government.
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1 Introduction

Emerging market economies of Latin America and Southeast Asia accumulated high
levels of external debt in the 1990’s. The sharp demand for foreign credits helped
sustain stabilization programs and strengthen the value of national currencies.
Reversal of market expectations and contagion effects changed this environment,
causing financial crisis for some of these economies. Argentina and Russia actually
defaulted, while Mexico, Korea, Thailand, Hong Kong and Brazil experienced severe
speculative attacks.

With this background in mind, we make an extension to the Cole and Kehoe (
[6], [7] and [8]) model on self-fulfilling debt crisis to describe an economy for which
there is positive probability of defaulting on its external debt, but also belongs
to a currency union. Under this monetary regime, a default may be avoided by
inflation of the common currency, which, however, incurs costs in terms of a fall in
productivity. Besides, the decision to inflate depends on majority voting and the
welfare of a country with low weight in the voting system is adversely affected by
antagonistic choices. We also try to evaluate the contagion among members that
results from a loss in confidence of international bankers towards one country being
passed on to another.

One of the advantages of the Cole-Kehoe methodology is to do welfare analysis.
We use their approach to evaluate the expected welfare of a member country of
a monetary union constituted of two partners. We do simulations for Brazil for
the period from June 1999 until May 2001, supposing that it has high and low
weight in the voting system of a monetary union. We compare the results from this
model with the expected welfare given by the original Cole-Kehoe model, which we
characterize as being a dollarization regime, and also to a model with local currency
and central bank under political influence by its government. Our main result is
that for a low-weight country with dollar debt in the crisis zone, local currency
regime may be a better choice than the common-currency one, even if the central

bank of the country that issues its own local money is being politically influenced



by its government. If this dependence is not too strong, the possibility to inflate, at
its own will, to avoid a default under local-currency regime produces higher welfare
than the need to wait on majority decision as is the case in the other regime. For the
low-weight country, common currency is superior to dollarization, because under the
former regime it is possible to avoid a default through inflation, while this alternative
is absent in the latter.

On a more methodological ground, this paper can be viewed as part of
the literature on general equilibrium with bankruptcy, which asserts that in an
incomplete market situation the introduction of the possibility of bankruptcy can
be welfare enhancing (see Dubey, Geanakoplos and Zame [10], for static economies,
and Araujo, Pdscoa and Torres-Martinez [3], on infinite horizon economies). The
introduction of common currency can give rise to the possibility of a better
bankruptcy technology through inflation than just the repudiation of the external
debt, which can be quite costly.

2 The Cole-Kehoe Model

Cole and Kehoe developed a dynamic, stochastic general equilibrium model in which
they consider the possibility of a self-fulfilling crisis of the public debt occurring. The
crisis takes place when the government needs to renew its loans and the international
bankers, realizing that it will not pay them back, decide to suspend them. Given

this decision, the government defaults, confirming the creditors’ initial beliefs.

2.1 Basic Assumptions

The basic assumptions of the original Cole-Kehoe model are: one good produced
with capital, k, inelastic labor supply, and price normalized at one dollar; three
participants — national consumers, international bankers and the government; one
exogenous sunspot variable, (, which describes the bankers confidence that the
government will not default. The sunspot is supposed independent and identically

distributed with uniform [0,1] distribution and the probability that the bankers



confidence is below the critical value 7 is equal to the probability of a self-fulfilling
debt crisis occurring, i.e. P (¢ <) = 7. The model also assumes a stock of dollar
debt, B, supposed to be completely in the hands of the bankers and probability 7 of
no rollover if its level lies in the crisis zone. If the government defaults, it is always
total. The decision to default is characterized by the government’s decision variable,
z, equal to zero. Otherwise, it is equal to one.

In the original model, the representative consumer maximizes expected utility

o0

max E Y (' [ocs + v (g;)] (1)

Ct7kt+1 t—

subject to the budget constraint
ct + kt+1 - kt S (1 - 9) [atf (kt) — 5kt]

and given initial capital

k‘o>0

At instant ¢, the consumer chooses how many goods to save for next period, ki1,
and to consume presently, ¢;. The utility has two parts: a linear function of private
consumption, gc;, and a logarithmic function v of government spending, g;. The
term p is the weight of the utility of private consumption relative to the utility of
public consumption. The right hand side of the budget constraint corresponds to
the consumer’s income, after taxes (6 is the tax rate) and capital depreciation, given
by 6. The term a; is essential to the Cole-Kehoe model. It is the productivity factor.
If the government defaults on its debt, then the economy suffers a permanent drop
in national productivity, a; = a, 0 < a < 1. Otherwise, a; is equal to one.

The problem of the representative international banker is analogous to the
consumer problem, except that the instantaneous utility excludes the term related

to government spending, and consists of

max B i B, (2)
t=0

Tt,btr1

s.t.

x4+ ¢ b < T+ 2l
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and given a initial amount of public debt
bp >0

At time t, the bankers choose how many goods to consume, x;, and the amount of
government bonds to buy, b;,1. The left hand side of the budget constraint shows the
expenditure on new government debt, where g; is the price of one-period bonds that
pay one unit of the good at maturity if the government does not default. The right
hand side includes the revenue received from the bonds purchased in the previous
period. The decision variable z indicates government default (z = 0) or not (z = 1).
If it defaults, then the bankers receive nothing.

The government is assumed benevolent, in the sense that it maximizes the
welfare of national consumers, and with no commitment to honor its obligations. Its
decision variables are: new debt, B, 1, whether or not to default, z;, and government

consumption, g;. It has a budget constraint given by

gt + 2By < 0layf (Ky) — 6K4] + qf Be (3)

where the expenditure, on the left hand side of expression (3), refers to current
consumption and the payment of its debt; while the revenue, on the right hand side,
includes taxes and the selling of new debt. The government is also assumed to have a
strategic behavior since it foresees the optimal decision of the participants, including
its own, ¢, kiy1, qf, 2 and g, given the initial aggregate state of the economy, s,
and its choice of By y;.

The timing of actions within a period ¢ is (the subscript ¢ is omitted):

the sunspot ( is realized and the aggregate state is s = (K, B,a_1, ();

the government, given the price function ¢* = ¢*(s, B), chooses B’;

the bankers decide whether or not to purchase B’;

the government chooses whether or not to default, z, and how much to

consume, g;



e finally, consumers, given a(s, z), decide about ¢ and £’

2.2 A Recursive Equilibrium

In the construction of a recursive equilibrium, the first step is to characterize the
behavior of the consumers and bankers. The optimal accumulation of capital, £/,
may take three values k” > k™ > k%, depending on the consumers’ expectation about
the productivity factor in the next period, E[a’]. When the expectation is equal to
one, k' equals k™. If consumers expect a debt crisis next period with probability ,
then E[a’] equals 1 — 7 + ma and they choose k™. Finally, when consumers know
that the government has defaulted or will default for sure, they expect a drop in the
productivity factor to o and k' is k?. Analogously, the price that bankers pay for the
new debt may take three values, 3, § (1 — m) and 0, depending on their expectation
of whether or not the government will default next period, since ¢* = GE[z/]. For
example, if bankers expect no default ( E[z'] = 1), then ¢* is (.

The second step in the construction of a recursive equilibrium is to define the
crisis zone with probability 7. For a given maturity of government bonds, the
crisis zone is the debt interval for which a crisis can occur with probability 7. For
one-period government bonds and aggregate state s = (k™, B, 1, (), such that there

is probability 7 of a default, the crisis zone is given by
(b(k), B (k™. )]

The lower limit, b (k™), is the highest debt level such that the government’s payoff
of not defaulting, V", is greater than the payoff of defaulting, V;]d, when it does not
obtain new external loans (the second argument, B’, and the third, ¢*, are zero in
the condition below). This restriction is called the no-lending condition and is given
by the expression

n d
V)'(s,0,0) > Vi(s,0,0)

On the other hand, the upper limit, B (k™, 7), is the highest debt level such that the

government prefers not to default than to default, as long as it is able to sell new



debt at positive price G (1 — 7). This condition is written as
‘/gﬂ(sv Blvﬁ (1 o ﬂ—)) > ‘/gd(sv Blvﬁ (1 o ﬂ—))

Given these limits of the crisis zone, if the government chooses new dollar debt
below the crisis zone, B’ < b(k"), then bankers will always renew their loans. If
new dollar debt is inside the crisis zone and the realization of the sunspot is such
that the international bankers are confident that the government will honor its
obligations, then the creditors rollover the debt and are aware of a possible default
with probability 7 next period. Finally, if the new debt is above the crisis zone,
B’ > B (k™,7), then there will be default for sure in the following period and the

bankers purchase no new debt.

2.3 Numerical Exercise

Using their model, Cole and Kehoe [6] did a numerical exercise for Mexico for the
eight months before the 1994-95 crisis. The parameters they used are: an average
maturity of eight months for the public debt; capital share, v, equal to 0.4 applied
to the production function f(k) = Ak and total productivity factor, A = 2.0; tax
rate, # = 0.2; drop in productivity after default of 0.05, meaning o = 0.95; discount
factor, 3 = 0.97; depreciation factor, 6 = 0.05; and probability of default, = = 0.02,
corresponding to one minus the ratio of the interest rate on U.S. Treasury bills and
on Mexican dollar-indexed bonds (Tesobonos) with equal maturities, given by

(1+7%)

(I+7) (4)

m=1-—

One result of their simulation is the government debt policy function. For a
given current debt level, it determines the amount of new debt the government
chooses. Another result of their simulation is the crisis zone for different maturities
of the public debt. They show that Mexico’s domestic government debt of 20%,
constituted mostly of Tesobonos, relative to GDP and average maturity of eight

months was inside the crisis zone after devaluation.



We do a similar exercise for Brazil for the 24-month period from June 1999 to
May 2001. The parameters we use are the following: average maturity of public
debt of 24 months; capital share, v = 0.5; tax rate, § = 0.3; probability of default,
7 = 0.06; drop in national productivity after default equal to the Mexican one
(v = 0.95); and depreciation factor, § = 0.24.

The two-year interval is equal to the average maturity period of Brazilian
government debt. We assume that the average maturity of debt denominated in
local currency follows the average maturity for debt indexed by the Selic rate (the
basic rate set by Banco Central do Brasil), while, for debt denominated in dollar is
the same as for dollar-indexed bonds. Both average maturities are approximately 24
months for the period under study. Araujo and Leon ([2], Tabela 3) obtain that net
public sector debt denominated or indexed to the dollar is 0.20 relative to GDP and,
denominated in Brazilian money, 0.30, during June 1999 to May 2001. As shown in
Figure 1, if we make the strong assumption that total Brazilian public sector debt
could suffer a run and is subject to the mood of the international creditors, then,

for an average maturity of 24 months, it would be inside the crisis zone.

3 A Model with Common Currency

We modify the original Cole-Kehoe model to assess the welfare of an economy that
belongs to a currency union. The currency union model is mainly characterized
as one with two currencies (the common one, such as the Euro, and the dollar),
I member countries and a central government, equivalent to the Council of the
European Union, constituted as the decision-making body for all members. Each
country i, i = 1,...,I, issues debt in the two currencies: dollar, B*, and common
currency, D!. Since there is debt denominated in common currency, it is possible for
the central government to collect inflation tax, but this decision depends on majority

voting.
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3.1 Basic Assumptions

The currency union model is very similar to the original Cole-Kehoe model. The
basic assumptions are: participants in the market for the reference good — national
consumers for I countries, international bankers, national government from I
countries and the central government; the price of the good equals one dollar, or p;
units of the common currency, in all member countries; each country ¢ issues debt
denominated in dollars, B?, which is only acquired by international bankers, there
is probability 7 of no rollover if its level is in the crisis zone and any suspension in
payment is always total; also, each country ¢ issues debt denominated in common
currency, D, which is only taken up by consumers from this country, there is always
credit rollover and repayment may be suspended partially.

Analogous to the original model, the decision to default on dollar debt is
characterized by the national government’s decision variable, 2%, being equal to zero
and a permanent fall in national productivity, a’, to af, 0 < a* < 1. Meanwhile,
the decision whether or not to create inflation tax on common-currency debt is
described by the central government decision variable, 9}, which may take one of

two values: 1 or ¢ = , 0 < ¢ <1 and y, the inflation rate. If the central

government decides forlnj; ilﬂa,tion tax, then the common currency bond pays one
good, v* = 1, as the dollar bond does. Otherwise, it pays less than one unit, v* = ¢.
The national government obtains additional revenue by the lower real return paid for
the common-currency bonds held by consumers after the central government decision
to inflate. If there is inflation, consumers receive ¢ goods per common-currency bond
and believe that the government will henceforth start paying this quantity of goods
per bond, while country i is affected by a permanent fall in productivity, a’, to a?,
which is related to the rate of inflation tax chosen. Therefore, the decision to inflate
brings a cost to the member countries in terms of lower productivity, despite the
benefit of the extra revenue to avoid an external default. An alternative approach

to include inflation cost is to suppose a reduction in consumer’s utility, but this is

still a theoretical proposal.
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Uncertainty is included in the model by three sunspot variables: two for each
country 4, ¢* and 7, and one for the union, n*. The sunspot ¢’, as in the original
Cole-Kehoe model, describes the bankers’ confidence that government ¢ will not
default on its external debt. We assume that ¢*, from country i, is affected by sunspot
¢? from another country j belonging to the currency union in the following way: first,
we suppose that the probability that bankers’ confidence in government 7 is below the
critical value 7 given that their confidence in government 5 is higher than the critical
value 7/ is 7, where 7’ is the probability of a self-fulfilling dollar debt crisis occurring
in country 4 given that there is no crisis in country j, i.e. P (Ci <7t ¢ > ) =7
and second, we assume analogously that P <Ci <7< ) = 71, where 7 is the
the probability of a self-fulfilling dollar debt crisis occurring in country 4, given an
external debt crisis occurred in country j. Supposing a currency union with only two
countries, Table 1 and Table 2, in the Appendix, show the conditional probability
of ¢? given ¢* and their joint probability.

The other sunspot for country 4, 7, is conditional on ¢’ and describes the
confidence that consumers from country ¢ have that the central government will
honor its obligations regarding payment of the common currency bonds. We assume
that the probability that the confidence of consumers from country ¢ is below the
critical value ¢, given that international bankers have little confidence in government
i,is & ie. P(n' < €| ¢ < 7)) = ¢, where ¢ is the probability that government
i votes for inflation tax. Table 3 shows the conditional probability of 7 given (*.
The national government’s choice about inflation influences the central government
decision according to the weight of each country in the voting system, ¢°. If the
majority of member countries is not under a speculative attack, then the realization
of the sunspots 7 for all i is irrelevant, since there is no reason to inflate.

Finally, the sunspot n* gathers all n* and describes the confidence that consumers
from the union have about the central government decision not to inflate the common

currency. We assume that the probability that the confidence of consumers from the

union is below the critical value £“, given that the confidence of the consumers from
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the majority of countries is below the critical value &', is €“. We define £* as the
average ¢' for all member countries according to their weight in the voting system
and it corresponds to the probability that the members vote in favor of inflation
tax.

Table 4 shows, for a currency union constituted of two countries, the conditional
probability of n* given that the confidence of the consumers from each country,
n' and 7n?, are affected by the low confidence of the international bankers. The
realization of the sunspots n' and n? may be symmetrical or asymmetrical. In
case of symmetry, the consumers’ confidence may be both small with n' < ¢' and
n? < €* (and inducing national governments 1 and 2 to vote in favor of inflating the
common currency) or both big with 7' > ¢' and n? > ¢* (and both governments
voting against inflation) . If n' and n? are small, then n* is also small (n* < &%).
The conditional probability that n* < £*, given that n' and n? are symmetrical, is
¢*, which is defined as the weighted average of ¢! and £, as shown in cell (1,1) of
Table 4. In case of asymmetry, we assume that country 1 has the highest weight
in the voting system and, consequently, the union’s confidence reflects the one from
country 1. According to this hypothesis, £"* is defined as the conditional probability
that the union’s confidence is small, n* < £“, given that the consumers’ confidence
from country 1 is also small, n* < &', and from country 2 is big, 7 > £2. On the
other hand, (1 — £"") is the conditional probability that the union’s confidence is
big when the consumers’ confidence from country 1 is big and, from country 2, is
small .

Table 5 presents the joint probability of the three sunspots n', n? and n*. The
probability si refers to the joint probability of symmetry (s) between n! and n? and
inflation (), sni refers to symmetry (s) and no inflation (ni). Analogously, we define
the probabilities asi and asni, for the case of asymmetry (a).

The different realizations of i’ for each country correspond to the political risk
that national government ¢ faces in adopting a common currency. The realization

of the sunspot variables n° and n* indicates whether the government of country i
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and the central government are in harmony regarding price versus output stability.
Antagonistic types of national governments can result in different preferences
regarding the conduct of common monetary policy. This same question is analyzed
by Alesina and Grilli [1], but using a different theoretical approach.

Figure 2 is a tree diagram for two countries in a currency union in one period.
The branches of the tree indicate the probabilities that the market participants face
before realization of the sunspot variables, when the initial state is such that there

has not been inflation tax and both countries may default on their dollar debts.

3.2 Description of Participants

At time ¢, the representative consumer from country i maximizes the expected utility,

given by expression (1), subject to the new budget constraint
G+ Koy — K+ iy, < (1067 [aif (k) — 8'K]| + vyd;

Besides k., and ¢}, the representative consumer from country i chooses the amount
of new common-currency debt, di ;. The common-currency debt consists of
zero-coupon bonds maturing in one period that pay one unit of the good if there
is no inflation. Otherwise, it pays ¢ units. The right-hand side of the budget
constraint includes the expenditure on new common currency debt, g'd: 41, and the
left-hand side, the payment of the debt purchased in the previous period, 9} d:. We
also assume that the consumer holds an amount d of the common-currency debt
initially.
International bankers maximize the expected utility given by the expression (2),
subject to the budget constraint
1 .. 1 .
4 +;qu i < f+;z;b;
which includes purchase and redemption of dollar debt of the I member countries.
Each banker chooses dollar-denominated bonds of country i at time ¢, b}, and pays
q;" goods per bond. Initially, external creditors hold the amount b of dollar debt of

each country 1.
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At time ¢, the national government of country ¢ makes the following choices: new
dollar debt, Bf ,, new common-currency debt, D;_,, whether or not to default on
its dollar debt, 2!, and current government consumption, g¢. The budget constraint

at time ¢t is
gi + % B +9;D; <6 |ajf (K}) = 6'K]| + ¢;'Bj,, + ¢iDj.y
which is rewritten as,
gi <0 |aif (K7) = 8'K}| = #B{ + ¢;'Biy, + (1= 9}) D; + ¢Di;, = D (5)

where (1 — 9}) D} refers to the additional revenue that the national government 4
obtains by the lower real return of the common-currency debt held by consumers.
Finally, the central government is also assumed benevolent, since maximizes the
welfare of the consumers from the union. It decides whether or not to inflate the
common-currency debt, 9}, which depends on the decisions of the member countries
and their relative influence in the voting system, ¢*, i = 1,...,I. If the sum of the
weights of the countries that do not wish to inflate the common currency is greater
than, for example, two-thirds of the total votes, then the central government chooses
¥* = 1. Otherwise, it chooses 9" = ¢. We do not model how the inflation ¢ is chosen.
At the initial period, for each country i, the supply of dollar debt B is equal to
the demand for this debt, bj; the supply of common-currency debt Dj is equal to
the demand for this type of debt, dj; and the aggregate capital stock per worker,

K{, is equal to the individual capital stock, k.
3.2.1 Timing of actions within a period for country i

e the sunspot variables (¢, n° and n* are realized and the aggregate state of
e the government of country i, taking the dollar-bond price schedule ¢* = ¢*/(s',

B'?) as given, chooses the new dollar debt, B’

e the international bankers, taking ¢** and ¥" as given, choose whether to

purchase B, i =1, ..., I;
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e the government of country 7, taking the common-currency-bond price schedule,

¢ = q'(s', B", ..., B') as given, chooses the new common-currency debt, D'
e consumers, considering ¢*, ¢* and 9" as given, decide whether to acquire D'};

e the central government decides whether or not to inflate the common currency,
¥" and national government i decides whether or not to default on its dollar

debts, 2%, and its current consumption, g*;
e consumers, taking a’ = a’(s’, 2%, 9") as given, choose ¢’ and k".

3.3 A Recursive Equilibrium

Following the Cole-Kehoe model, we define a recursive equilibrium for one country
belonging to a currency union constituted of two partners. We assume that one
of the countries has the highest weight in the voting system, ¢! > 0.5, and call it
country 1. The highest weight means that its choice is actually the decision of the
central government. The other country with weight (1 — ¢') is named country 2.
Our purpose is to define a recursive equilibrium and do welfare analysis for both

countries. First, we describe the behavior of consumers and bankers.
Consumers

At time t, consumers know 9}, ¢! and z! when making their decisions as to c
and k{,, and take these variables as given when deciding on df, ;. The optimization
problem at time ¢ corresponds to

. max Ci + /BECZ;H
Civkﬁlvdhl
s.t.
G+ ki — K+ qidiyy = (1 07) [af £ (k) — 8'K{| + 0}
o1t hppo = Kin T G diye = <1 - 91) [azlf+1 f (k‘ZH) - & ;+1} + Ui

Ciy Coy1y Kppq,dig =0
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The first order condition for capital accumulation is the same as in the original
Cole-Kehoe model, given production function f (k) = Ak”. It depends on the
consumers’ expectation regarding the productivity of the economy in the following

period, E; [ai +1}, as shown in the expression below

1
e 1 ; 1 vi—1
=G e ma) @

Moreover, the price that the consumers pay for the new common-currency debt is

given by
q; = BE; [19?-1—1}

For consumers from country 1, the possible choices of capital accumulation
are k™", k™, k™. k% and k™ and of the price of new common-currency debt are ¢g™¢",
¢® and ¢". National consumers from country 1 save k™", because they expect that
the productivity factor next period, E; [a;11], to be mn? [(si+asi)a® + (sni+asni)a]
+ (1 —7) ['a? + (1—£&Ya] + (1 — 7), where 7 is the probability of default from
country 1 and 72!, from country 2 given that country 1 is under crisis. Also, they
pay price ¢"¢" when E, [19;‘“} is 72t [(si+asi)g + (sni+asni)] + w(1—72) €10 +
(1—¢&M] + (1 — ). The choice of k™" and ¢™" is related to an initial state in which
it is possible that one or both countries default on the dollar debt or that a default
can be avoided through an inflation tax on common-currency debt (the initial state
in Figure 2). In the same fashion, consumers decide on k™ when there has been
inflation tax and it is possible that country 1 defaults on the dollar debt next period.
Consequently, Fi[a;y1] = (1 — 7) a® + 7', meaning that the productivity factor is
maintained at a® if sunspot ¢! is such that international bankers renew their loans,
or falls to a otherwise. If the central government decides to inflate, then consumers
pay ¢%, defined as (3¢, for new common-currency debt from then on, regardless of
the realization of the sunspot ¢'. The expectation on productivity associated with
capital levels k™?, k% and k™ are a®, o and 1, respectively. The capital level k¢ is
chosen if the national government defaults on dollar debt. If the private sector is

confident that the government will not default, then they select £™® or k™. In case
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there had been inflation tax, k™® is the one picked, otherwise, they choose k" and
pay price ¢", defined as 3, for new common-currency bonds.

For consumers from country 2, the possible choices of optimal capital are: k:’”‘z‘gu,
k”gl, e fmio ke gnd™ km® kd and k™. The first one in the list refers to the
optimal choice when E[a,, 1] = 72! [(si+asi)a®+(asni+sni)a] + m(1—721)('a®+
1—¢&Y + (1—m)[1—72(1—ca)]. Consumers have this belief when it is possible for one
or both countries to default on the dollar debt or for a default to be avoided through
an inflation tax on common-currency debt in the following period (the initial state
in Figure 4). Also according to these beliefs, consumers from country 2 pay price
¢"¢". On the other hand, when it is possible that only country 1 defaults or votes for
inflation, then the optimal capital is denoted by k”gl, meaning that just the sunspots
¢! and ' matter. For k”gl, E [ay,1] corresponds to 1 — 7 + 7si0 + masi0 a®” and
the price that consumers from country 2 pay for new common-currency debt is q7T£1
equal to (1 — 7+ wsi0 + masi0 ¢™), where asi0 is the probability of asymmetry
and si0 of symmetry between the decisions of the two national governments not to
inflate the common currency, given that consumers from country 2 would rather not
have inflation for sure. Actually, si0 is equal to (1 & 1) and asi0, to &'

The distinction between a?” and o is related to the abatement factor of the
common-currency debt, ¥, and specifically to the vote of country 2 to inflate.
Supposing that the sunspot of country 1 influences country 2, two situations may
happen: sunspot ¢ matters or not at present, which depends on the level of dollar
debt of government 2. If ¢? matters and country 1 prefers not to default and votes
for inflation, then the abatement factor ¥“ is equal to ¢. On the other hand, if
¢? does not count and country 1 votes for inflation, then 9¥* is ¢", indicating that
country 2 surely chooses no inflation.

Given the initial state of the economy s> = (kK™¢", B2, D2?, a2, 9, ¢*, (2,
n*, n?), with a2, = 1, 9, = 1, ¢* < 7', ¢ < 7%, ' < ¢ and any 7?, the
central government decides for inflation and both countries do not default on their

external debts, as indicated by the realization of the sunspots ¢* and n'. The optimal
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accumulation of capital for next period may take two values: k”21¢, if sunspots ¢*
and ¢ matter in the following period, with the expectation of the productivity
factor, Ey[asy1], equal to (1 —71) (1 —72)a® + (1 —aY)7?a + 7t (1 — 72 a? +
77 a; or the optimal capital is k™%, defined by E [as41] equal to m2a+ (1 — 72) a?,
if sunspot ¢ is the only one taken into account by the private sector for the following
period. Again, after inflation, consumers pay a price ¢® for common currency debt.

Finally, consumers choose k™, given by E la;11] =1 — 72 (1 — ), and pay price
[ for common currency debt, when consumers from country 2 know that country 1

decided to default instead of inflating.
International Bankers
At time t, international bankers solve
mbiﬁ?§%4lxt*'ﬁlﬂ[xt+d

s.t.
T+ g+ @b =T+ 2+ 2]

and the first-order condition for b}, is
q:i = BE, [ZZ-I—l}

The price that external creditors pay for new dollar debt of country 1 may take
four values: 0, 8, (1 — ), and ¢*™¢". For new dollar debt issued by government
2, the price that external creditors are willing to pay may take five values: 0, [,
B (1 —m?), q*”21¢ and q*”zgu. If the central government has undertaken an inflation
tax and bankers believe that the national government ¢ will default on the dollar debt
with probability 7 in the following period, they pay 3 (1 — 7%) for new dollar debt
from this country. However, if the national government currently defaults on dollar
debt, then international bankers pay price zero. In case external creditors are sure
that the government will not resort to a dollar debt moratorium, they pay . For

country 1, the price ¢*™¢" is defined by E, [ztlﬂ} equal to 772 (si+asi) 4+ m(1—m2)¢!
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+ (1 —7) and, for country 2, the price ¢"™¢" is related to Ej [zfﬂ} =7 (1 —7%)
+(1—7) (1 —7?%) +77m? (si + asi). In both cases, external creditors expect that
one or the other country or both may default on their dollar debt or that a default
can be avoided through an inflation tax on debt denominated in common currency.
Finally, ¢*™"'¢ refers to an expectation of default of [r (1 — 72') + (1 — 7) (1 — 72)]
and is chosen after the central government has decided to inflate and both sunspots
¢! and ¢? matter.

In the next step to construct an equilibrium, we describe the crisis zone using the
following assumptions: (i) there has not been a debt crisis in any of the countries
of the monetary union, nor partial moratoria of common-currency debt, up to the
initial state (i.e., a’; = 1 for all i and ¥*; = 1); and (ii) the common-currency debt

is fixed at level D.

3.4 The Crisis Zone

The crisis zone is defined as the dollar debt interval for which the international
bankers attribute positive probability for country i to default on its external debt
in the following period. First, we obtain the crisis zone for the country with the
highest weight in the voting system and afterwards, for the country with the lowest

weight.
Crisis zone for country 1 (country with high weight in voting system)

The crisis zone is given by the interval (5 (k",D), B (k”gu, D, , §“)] . The lower
bound b (™, D) is the highest dollar debt level, B, for which the following restriction

is satisfied in equilibrium:
V" (s',0,0,D,8) > V*(s',0,0,D,5) (7)

where s' = (K", B!, D, 1, 1, -, -, ) is an initial state in which country 1 has not
defaulted on the dollar debt (a’, = 1), the central government has not inflated
the common-currency debt (9*; = 1) and the sunspots do not matter. The welfare

levels V" (s, 0, 0, D, 8)and V4 (s, 0, 0, D, f3) refer to the government decision,
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respectively, not to default (superscript n) than to default (superscript d), even if it
does not sell new dollar bonds at a positive price in the current period. The second
and third positions of the argument of the welfare functions mean that new dollar
debt B" and ¢*! are zero. The fourth and fifth arguments indicate that new debt in
common currency, D, is sold for 3. This lower bound is obtained in a similar way as
in the original Cole-Kehoe model, except that in the common-currency model the

purchase and payment of common-currency debt is included. The welfare levels are

V™ (s',0,0,D,8) = v [0y" — B' = (1= B)D]+p[(1 - 0)y" + (1 — B) D]+-wnD (0)

1
)

wnD (0) = {v[oy" — (1= B)D]+p[(1—0)y" +(1-p) D]}
yr = A k") — 6k
Ve (s,0,0,D,8) =v [0y — (1= B)D|+p (1 = 0)y™ + k" — k* + (1 = 8) D|+B-wdD
v = aA (k)T — k"
= (o [ =1 =9)D] + o[-0+ (1-9) D]}

The upper bound of the crisis zone, B(k™", D, m, £*), is the highest dollar debt

wdD =

for which international bankers extend loans to country 1, given probability 7 for
each member country to default and probability £* for the central government to
inflate in the following period. It is obtained as the highest dollar debt such that the
following restrictions are simultaneously satisfied in equilibrium, given initial state

sl = (kjwl.ﬁu, B' D, 1,1, Cl, CQ, 771), with ai_l =19, =1

e (sl,B'l,q*l,D,ql) > v (sl,B’l,q*l,D,ql) (8)

le <31,B’1,q*1,D,ﬁ¢> > Ve <51,B’1,q*1,D,5> (9)

Condition (8) says that government 1 prefers not to default than to default and also
decides for no inflation tax, because the realization of the sunspot ¢! > 7' is such
that the bankers are confident in government 1 and renew their loans. Restriction

(9) says that government 1 prefers not to default than to default on the dollar debt,

21



as long as it sells new dollar debt at price ¢*!' and new common-currency debt at

1 and

price 3¢. Under this condition, the realization of the sunspots is ¢! < 7
n' < &', meaning that the external and internal creditors have lost their confidence
in government 1, but it does not default because the central government creates

inflation tax.
Crisis zone for country 2 (country with low in the voting system)

Since we assume that country 1 always chooses dollar debt inside the crisis zone,
then the crisis zone for country 2 depends on the realization of the sunspots ('
and ! and is denoted by (B (k;’rfl, D, , 51), E(Wﬁ“, D, m, w2, £, 52)}. The
lower bound b (k:”gl, D, r, §1> is the highest dollar debt for which the following

restriction is satisfied in equilibrium:
V" (s%,0,0,D,4™") > V4 (s%,0,0,D,4") (10)

where s> = (™', B2, D, 1, 1, ¢!, -, n%, -) is an initial state in which country 2 has
not defaulted on the dollar debt (a?, = 1), the central government has not inflated
the common-currency debt (9“, = 1) and the sunspots ¢* and n' matter, whereas
¢? and n? do not. The payoffs V" <52, 0, 0, D, q”51> and V¢ (52, 0, 0, D, q”51>
refer to the decision of government 2 not to default and to default, even if it does
not sell new dollar bonds at a positive price in the current period. New debt in
common currency is sold for ¢™ . The characterization of both payoffs is available
upon request.

The upper limit of the crisis zone for country 2, E(k;”zfu, D, ', w? €', 52), given
initial state s2 = (K™¢", B2, D, 1, 1, ¢%, ¢, ', %) is constructed analogously to
the crisis zone of country 1. It corresponds to the highest dollar debt level for which

the following three restrictions are satisfied simultaneously:

21£u

— (327 B q*71'7r2£u’ D. qwgu) > (82, BY, ¢ D, qﬂﬁu) (11)
et (327le’q*ﬂ7r21¢7D’ﬁ¢) >y (82732/7q*7r7r21¢7D,ﬁ¢) (12)
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v© (s>, B¥,8(1-"),D,8) > V* (s>, B, 8 (1-7°),D,B) (13)
In condition (11), the sunspot realizations are ¢ !> 7! and ¢* > 72, which indicate
that the international bankers are confident that both countries will not default on
their dollar debts. They renew their dollar loans to country 2 up to the level B =
E(k;”zfu, D, 7, w%, ¢, €%) and government 2 prefers not to default than to default,
because it sells new dollar debt at price q*ngu and new common-currency debt at
price ¢™¢". Restriction (12) says that government 2 prefers not to default than to
default, because the central government creates inflation tax on common-currency
debt, given the realization of the sunspots ¢! < 7!, n' < ¢' and ¢ < 72
Accordingly, government 2 would rather not default since it sells new dollar debt for
¢*™™'? and common-currency debt for 3¢. Condition (13) indicates that it would
be better for government 2 not to default than to default, after the sunspot results
¢t <l nt > € and ¢? > 7. In this case, country 1 defaults and international
bankers roll over the dollar debt of country 2. In sum, given initial state s> = (l{:”25u,
B? D, 1,1, ¢ ¢% n', n?) and before the realization of the sunspots, these three
conditions are the ones under which external creditors are sure that government 2
will not default. As long as all three are satisfied, then they renew the loans to this
country. These payoffs are characterized applying the Cole-Kehoe methodology and

the optimal choices for the market participants described in this section.

3.5 Optimal decisions of national government :

Following the same procedure as Cole and Kehoe [8], we obtain the national
government optimal behavior when its dollar debt is in the no-crisis zone and in
the crisis zone. We do this exercise just for country 1. For the other country, the
procedure is analogous.

Dollar debt in the no-crisis zone after inflation

The no-crisis zone is the dollar debt region below the lower limit of the crisis
zone. After inflation, the lower limit is denoted by b(k"?, D, ¢). Given B} < b(k"?,
D, ¢), K}, = k" and B}, < b(k", D, ¢), the national government g;, g;., and
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B}, to be sure not to default next period and solves

max Bl (gtl) + " Ev (gtl+1)

i
s.t.
9 =0y + BB, — B —¢(1- ) D
9i1 = 0y" + BB, — By —6(1-3) D
9t 91 >0

The expectation refers to the possibility of an inflation tax on common-currency
debt in the following period. Since we suppose that it has already occurred, then
9" equals ¢ and q is G¢ forever. Moreover, if the government wishes no default, it
chooses z! = 1 and new dollar debt such that the bankers pay price 3 and consumers
k™ every time. The first-order condition regarding B}, results in v/'(g;) = v/(gt41)
and the optimal behavior of the national government consists of holding its current
consumption steady, g; = g;.;. Hence, if at the start the dollar debt is B} in the

no-crisis zone, then the optimal new dollar debt is to maintain this same level.

Dollar debt in the crisis zone

Given B} € (B (k", D), §<k‘wgu>D,7T,§u>}, K}, = k™" and B}, also in the
crisis zone, the first-order condition related to B, is
o (9)a™ = (14)

6] (1 — 7T1) v’ (gﬁ;) - [7T17T21(8i + asi) + 7' (1 — 7T21)£1] v’ (gffl)
s.t.
gt =0y — Bl +q¢™ B, —D+q*'D
g5 =0y — Bl + ¢ B, — D+ ¢ D
976 = 0y™" = Bl + B(1—m) B, — (1 - ) D
where y™" = A (k"rgu)V — k™" and y™ = a®A (k:’rfu)ﬂy — Sk, gff: and gffl
are the consumption levels of national government 1, when the central government
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decides, respectively, not to create an inflation tax and to do it, given that it did
not default on its dollar debt but there is positive probability 7 of doing so in the
following period.

Condition (14) does not result in constant government consumption. It is more
complex than the one obtained in the original Cole-Kehoe model, since we are
considering the possibility of an inflation tax on common-currency debt. The optimal
solution for new dollar debt, B} ,, given its current level, B}, in the crisis zone, is
obtained in numerical form in the simulations.

The assumption of future dollar debt in the crisis zone has to be confronted with
other possible situations. For example, the government may choose new dollar debt
in the no-crisis zone, a sequence of future dollar debts that runs down to the lower
limit of the crisis zone in 1" periods or never leave the crisis zone. The optimal new

dollar debt is the one that provides the highest welfare.

3.6 Welfare for the national government :

The model with common currency is employed to evaluate the expected welfare of
the national government of country ¢ with high and low weight in the voting system
of a monetary union constituted of two members. The welfare of a country with
low weight in the union’s voting system takes into account non-perfect correlation
between the decisions of the member countries to create inflation tax. Since the
low-weight country has to follow the decision of the majority, which is represented

by the high-weight country, its welfare is affected by opposite choices.
3.6.1 Welfare for member country with high weight in voting system

e Dollar debt in the no-crisis zone for s' = (k", BY, D, 1,1, -, -, -, *)

For dollar debt levels in the no-crisis zone, external creditors know that the
national government always prefers to pay back its debts, no matter what the

realization of the sunspot variables is. The expected welfare for country 1 is
v (s) = (15)
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1
1-p

e Dollar debt in the crisis zone for s' = (k™", B', D, 1, 1, ¢*, (%, o', -)

{v[y" — (1= B)B' = (1-B) D] +o[(1-0)y" + (1 - B) D]}

When dollar debt is in the crisis zone, the realization of the sunspot variables

has bearing. Given and the expected welfare is

ye (31) = (1—m V™" (sl, B, ¢*™", D, q“5u> + (16)
[7r7r21(sz' +asi) + (1 — 7r21)§1} |74 <31, B*,p(1—n),D, ﬁgb) +
[7?7r21(3m' + asni) + (1 — 7*t) <1 — flﬂ Ve <31, 0,0, D,ﬁ)

where, V™" (s', B, ¢*™", D, ¢"¢") is the expected welfare with positive probability
that country 1 defaults on dollar debt or that an inflation tax is created in the
following period, V™ (st, B, 3(1 — 7), D, 3¢) is the expected welfare after inflation
tax on common-currency debt and possibility of a moratorium on dollar debt next

period, and V4(s!,0,0, D, 3), after country 1 defaults.

3.6.2 Welfare for member country with low weight in voting system

e Dollar debt in the no-crisis zone for s* = (k‘”gl, B%, D, 1,1,( -, 0, )

The expected welfare depends on sunspots from country 1 and is equal to

%3 (32) =(1-m) V™ (SQ,BQ,B, D,q”gl) + (17)
7 asi0 V™ (52, B2, 5, D, 8¢) + si0 V* (s, B% 3, D, 3)

where V“51(32, B”, 3, D, q’rfl) is the expected welfare when sunspots for country 1
indicates possible default on dollar debt or inflation in the following period, V™¢(s?,
B”, 3, D, 3¢) is the expected welfare if the central government creates inflation tax,
and V(s B”?, 8, D, ) is the payoff when country 1 defaults. As long as dollar
debt for country 2 belongs to the no-crisis zone and country 1 has defaulted, then

the private sector pays 3 for debts from country 2 in both currencies.
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e Dollar debt in the crisis zone for s> = (k™", B?, D, 1, 1, ¢*, (%, n*, n?)

Ve (52) = (18)
(1—m) (1—72) V™™ (2, B2 ¢ D, q™") +
(7w (si + asi) +« (1— 72) €] V' (2, B2, ™%, D, Bg)
m(1—x2) (1-¢") v (s%B% 8 (1-7%),D,8)+
7! (smi + asni) + (1 —m) 7| V4 (s%,0,0, D, B)

where V¢ (s?, B", g™ D, q™¢") is the expected welfare when there is positive
probability of default in both countries or inflation tax on common-currency debt
next period, V”21¢(32, B?, q*”21¢, D, B¢), when the central government has
created inflation tax, but both countries may still default on their dollar debts
in the following period, V™ (s2, B2, 6 (1 — n2), D, /3), when country 1 defaults and
there is positive probability that country 2 will default in the future, and V¢(s%, B",
B, D, (), after country 2 defaults.

3.6.3 Welfare when central bank is under political pressure

As with common currency, local currency is used with the subterfuge that the
monetary authorities have some control over monetary policy. In contrast, to the
central bank of a monetary union whose decisions considers all member countries,
we assume that the central bank from a country that issues its own local currency
may be subject to political influence of its government not so strongly committed
with fiscal discipline. Given the ability to inflate local currency, the private sector
anticipates that the central bank may create an inflation tax despite the absence of
an external debt crisis.

The dependence of the central bank on the political decision of its government
is captured by the probability ¢ that the central bank will inflate even though
the external creditors renew their loans. We assume that, before the realization of

the sunspots, the probability that the consumers’ confidence that the government
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will not inflate the local-currency debt, given that the bankers’ confidence in the
government is high, is ¥¢, i.e. Pln < & | ¢ > w] = ©& When ¢ equals zero, the
central bank is independent (denoted as strong) and resorts to inflation only to avoid
an external debt crisis, as we assume throughout the model with common-currency.
When v is positive, the private sector attributes probability ¢ that the central
bank is dependent (called weak) and practices a monetary policy influenced by the

government. Political pressure is absent in the original Cole-Kehoe model.

4 A Numerical Exercise

We carry out simulations for the Brazilian economy, as if Brazil were a member of
a monetary union with two member countries. We consider two situations: one in
which it has high weight in the voting system (¢! > 0.5) and the other, low weight
(p! <0.5).

4.1 Parameters for the Brazilian Economy

The parameters refer to the Brazilian economy from June 1999 to May 2001.
The 24-months interval matches the average maturity of the Brazilian government
domestic debt, in particular, of bonds indexed by the Selic rate and by the dollar.

The other parameters used in the simulations are: production function f (k)
= AkY with capital share, v = 0.5 and total factor productivity, A = 0.8; tax
rate, 0 = 0.3; utility function of public goods, v(g) = (1/10)log(g) + 1; weight of
utility of private relative to public consumption, o = 0.7; drop in productivity after
default, a = 0.95; discount factor, § = 0.93; depreciation factor, 6 = 0.20; total
common-currency debt relative to gross domestic product, D/GDP = 0.3.

In the original numerical exercise for Mexico, v is a logarithmic function, In(g).
With this specification, Cole and Kehoe obtained positive values for this utility,
whereas our simulations for Brazil produce only negative values for all levels of
the dollar debt. Therefore, we changed v(g) to (1/10)log(g) + 1 to overcome this

problem, but we still need to do further work on this. Besides, to lessen the weight
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of private consumption, ¢, in consumer utility, we reduced the parameter p from one

to 0.7.
Public Sector Debt

According to our model, D is the government debt that may be inflated away
in case of an external debt crisis. In the numerical exercises, it is parameterized
as the internal net public sector debt denominated in Brazilian money. To
exclude dollar-indexed debt, we assume that the fraction of dollar-indexed bonds
in the internal net public sector debt is the same as its share in the amount
of federal government bonds outside central bank. In this way, we obtain that
common-currency debt, D, relative to GDP is approximately equal to 0.30 for the
period under analysis (Araujo and Leon [2], Tabela 3).

On the other hand, the model defines B as the government debt that may suffer
a speculative attack, if its level is in the crisis zone. In Araujo and Leon ([2], Tabela
3), B is described as the Brazilian public sector debt denominated in dollar and
equivalent to the sum of external public sector debt (less international reserves) and
internal net public sector debt indexed to the dollar. For the period under analysis,
its average value is 0.20 relative to GDP. According to the results of the present
paper, at this level, B is below the crisis zone, since the lower limit of the crisis zone
is obtained around 0.38 relative to GDP. However, it would be more reasonable if
the Brazilian public sector debt denominated in dollar were in the crisis zone and
this is the exercise that we do using our model.

In the numerical exercises, we make the strong hypothesis that the Brazilian
public sector dollar debt relative to GDP is 0.50. This number refers to the sum of
internal net public sector debt indexed to the dollar and total external debt (private
plus public, not just public). This assumption finds some ground on the practice of
sovereign credit rating agencies. After the Asian crisis, they became more concerned
about implicit government support of private sector claims (Bhatia [5], p. 23). In
the simulations, total external debt refers to annual gross external debt (excluding

intercompany loans). Using data by Banco Central do Brasil, in billion dollars, it is
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216.9, for 2000, and 209.9, for 2001; Brazilian GDP, in billion dollars, is 590.7, for
2000, and 541.9, for the following year; and finally, external debt relative to GDP
is 0.37 and 0.39, respectively. Furthermore, in Araujo and Leon ([2], Tabela 3),
public sector debt indexed to the dollar is obtained around 0.10 relative to GDP,
on average, from June 1999 to May 2001. Therefore, using our strong hypothesis,
public sector dollar debt relative to GDP is close to 0.50.

Since common-currency debt, D, is fixed at 0.30 relative to GDP, then public
sector debt (common plus dollar denominated) is equal to 0.80. Such high magnitude
for the Brazilian public sector debt is more in conformity with estimations from
credit rating agencies than with official figures, but our main objective so far
is to develop a procedure to analyse public sector debt subject to a speculative
attack. Additional research on the specification of the utility functions could possibly
produce a more reasonable crisis zone than the one we obtained in our numerical
exercise and in this way avoid the hypothesis of government responsibility for private

sector external debt. This is a suggestion for future studies.
Abatement Factor, ¢

The abatement factor, ¢, is supposed to be a function of the probability that
government ¢ votes for inflation tax, £, in the following way. By analogy with T,
¢ is defined as the ratio between the tax rate for bonds denominated in common

currency, 7', and bonds denominated in dollars, r¢, both issued by country i, given

by
; 1+
=1 :
¢ <1+rl>

According to the uncovered interest parity, 1/(1 — §i) is equal to one plus the rate

of devaluation of the common currency relative to the dollar that consumers from
country i expect. Assuming ¢ is small, then we can approximate & as the expected
rate of devaluation of the common currency in country i. The expected rate of

devaluation of the common currency by all consumers from the union is defined as
&-u — S0151 + (1 _ ()01> 52
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where ! is the weight of country 1 in the voting system. We make the hypothesis
that one plus the expected rate of devaluation of the common currency and one plus
the expected rate of inflation are equal and, by rational expectations, the expected

rate of inflation actually occurs. Therefore, we have
1
1/(1—5“):1+X“’:1+X:§—b (19)

or
1—¢=¢"

As we can see, the inflation tax on common currency debt, (1 — ¢), is equal to
the rate of devaluation of the common currency, £“, which in turn depends only
on the expected rate of devaluation in each country and the weight of country 1
in the voting system. To simplify the numerical exercises, we assume two cases
(€2 = 0.75 €' and €% = 1.25 ¢') and make a grid of values for £' < 0.5. Another
parameter used in the simulations to represent the abatement of the real return on

common-currency debt is ¢”, for the case of £ being equal to zero.
Inflation Cost

Another parameter to be considered is a?, the productivity of the economy after
inflation. Simonsen and Cysne ([9], p.14) calculate the cost of inflation in Brazil as

a fraction of GDP for a given inflation rate. Their equation is
F(x;) = 1.1051og(1 + 0.0368x}-47) (20)

where F(x;) is the inflation cost relative to GDP and x; is the annual periodic
inflation rate in logarithmic form. x; is related to the parameter ¢ (of the
common-currency model) by expression y; = log(1/¢). To compute o for different
values of ¢, we compare the cost of inflation given by expression (20) to the welfare
loss after inflation in the Cole-Kehoe model. To simplify the calculations, we suppose
that dollar debt is stationary at b(k", D). Therefore, for given ¢, we have the
following equation with a® unknown
F(g) = u®(st) — um(st)
(1/2) A (k")
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where u™(s') and u?(s!) are one-period utility without and with inflation, specified

u?(s') = v |0y — (1= B)B(k", D) = ¢ (1 = B) D] + 0 [(1 = 0)y™ + ¢ (1 — B) D]

u'(s') = [0y" — (1= B)b(k", D) — (1 = B) D] + o[(1 — ) y" + (1 — B) D]

with s' = (k", b(k", D), D, 1, 1, -, -, -, -) and y™® = a®A (k")" — §k™. We assume
inappropriately that the consumer’s investment after inflation is ™ instead of k™.
Nevertheless, the difference between them is small numerically. A similar procedure

is applied to obtain a®”, in which ¢" substitutes for ¢.
Correlation between ¢* and ¢*

The parameter 7’ is the probability that country i defaults, given that other
countries with strong commercial and financial ties with it are not under a
speculative attack. When we assume that Brazil has more than 50 percent weight
in the voting system, the probability of default for country 1, 7, is estimated as the
average EMBI™ sovereign spread calculated by J. P. Morgan. A crisis that affects
international bankers’ confidence in Brazil also influences another country that is
integrated to it, like Argentina. Therefore, when Brazil is country 1, we consider
Argentina country 2. Accordingly, 72 is the sovereign spread for Argentina when

Brazil is not under a speculative attack and 72!, when it is. We define %! as
=71 + Ar® (21)

and Ar? is the change in sovereign spread of country 2 when country 1 is under a
speculative attack on its dollar debt.

Following the procedure of Herndndez and Valdés [11] in a simpler way, a linear
regression model is used to represent the relation between the changes in sovereign
spreads of the two countries, A7w! and A7n?, when country 1 is under an external

debt crisis

An? =b Ar! (22)
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To obtain the time series for Ar! and An?, we consider the second half of 1998 a
time of speculative attack in Brazil. From August 3 until December 31, 1998, the
average Argentine sovereign spread reached 817 and the Brazilian one, 1163, as a
result of the reduced confidence in Brazil after the Russian default. The regression
coefficient is equal to 0.88, which is approximated to unity in the simulations. For
the period under study (June 1, 1999 until May 31, 2001), the average EMBI*™
sovereign spread for Brazil is 801 and for Argentina, 723. Since both spreads are
rather similar, we assume that 7! = 72 = 0.08 in the simulations, in which Brazil is
considered country 1. Furthermore, we regard a tranquil period for Brazil the seven
months before the Russian crisis (December 31, 1997 to July 31, 1998). During
this time, the average Argentine sovereign spread is 447 and the Brazilian one, 542.
Therefore, when a crisis occurs in Brazil its average sovereign spread rises by 600
bps and we assume that Ar! = 0.06, which is the difference in averages during crisis
and tranquil periods.

We also do simulations as if Brazil were a small country (country 2) and use the
same hypothesis as for the Argentina-Brazil case. We consider 7! = 72 = 0.08 and
suppose that if country 1 defaults, then its sovereign spread rises by 600 bps causing
an increase in the Brazilian sovereign spread given by the regression equation with

coefficient equal to unity:.

4.2 Preliminary Results

The first result obtained in the simulations is that, for a given positive risk of
devaluation of the common currency, £“, the expected welfare of a small country in
a monetary union with two member countries is an increasing function of its weight
in the voting system. This result can be seen in Figure 3. The horizontal axis refers
to the country’s weight in the voting system and the vertical one, to the expected
welfare according to the common-currency model. In the simulations, dollar debt
relative to GDP is parameterized as 0.50 and, at this level, the debt is in the crisis

zone either the country has low or high weight in the voting system.

33



When Brazil is supposed big (country 1), the change in its sovereign spread under
a speculative attack, An!, equals to 0.06, the regression coefficient is one (meaning
that Ar? = Ar!) and consequently the probability of default of the small country
(country 2) is 72* = 0.08 + 0.06 = 0.14. When Brazil is supposed small (country
2), we make the same assumptions: Ar! = 0.06 and 7% = 0.14. We also propose,
in Figure 3, that £ equals to 0.75 times ¢'. Therefore, the consumers from the big
country attributes higher probability than the consumers from the small country
that the central government will create inflation tax.

The welfare levels for Brazil, as a small country, are represented by the curves
whose weight in the voting system varies from zero to 0.5. Each curve is associated
to a probability of devaluation of the common-currency, £“, which is the inflation
tax itself and equivalent to (0.75 4+ 0.250")¢'. For given &', the welfare for the
country with low weight in the voting system increases as its weight rises (or as ¢!,
the weight of country 1, decreases), because of its effect on reducing the inflation tax
for the union. For the low-weight country, welfare varies inversely with inflation tax,
because there are states of nature in which there is inflation, and costs associated
to it, even though the small country does not vote for it. This result is also evident
for a given weight of country 2 and different values of the probability of creating
inflation tax, £“. As the decision to inflate depends on majority voting, which is
represented by the choice of country 1, the expected welfare is lower for the small
country as the beliefs of the consumers from the big country in favor of inflation
tax, &', increases.

In contrast, since the big country represents the majority decision about inflation
and uses this alternative to avoid an external default, we can see that as the inflation
tax increases, the highest is its welfare for a given weight in the voting system. Figure
4 provides a closer view of the welfare levels for the high-weight country, the one
whose weight is in the range 0.5 to one. The welfare increases with &' and varies
very little with the weight !. Actually, welfare decreases with the weight of country

1 when €% = 0.75 £', as in Figure 4. This result is clearer for high values of £, as
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at the top of the figure. Since & is smaller than &', the inflation tax that the
union chooses, £* = (0.75 4+ 0.25¢")¢!, is less than or equal to &' and increases
with ¢!. The greater the inflation rate, the higher are the costs associated to it, for
given £'. On the contrary, when ¢ = 1.25 £', as in Figure 5, country 2 contributes
with a higher inflation to the union rate, but this effect diminishes as the weight of
country 1 in the voting system rises, increasing its welfare. On the other hand, the
assumption &2 equals to 1.25 times &' does not produce significant change in welfare
of the small country, as compared to the hypothesis £ = 0.75 ¢, when we do an
analogous exercise as the one in Figure 3.

Another result obtained in the simulations is that for the country with majority
vote in the union, the expected welfare is close to the welfare of a country with local
currency and strong central bank. Meanwhile, for the country with low weight in the
voting system, the common-currency regime is better in terms of welfare than the
local-currency one, as the central bank under local-currency regime suffers political
influence from its government. This result is shown in Figure 6, which reproduces
the same group of common-currency curves from Figure 3.

Under local-currency regime the government decides whether or not to create an
inflation tax on its debt denominated in local currency. We suppose that its central
bank is strong when inflation is created only to avoid a default on the dollar debt,
while it is considered weak, when inflation is used for political purposes. In the
latter case, we say that there is dependence of the central bank on its government.
In Figure 6, the six curves representing the welfare levels under local-currency regime
are linked to the six different levels of the inflation tax, &'. In particular, it is a
solid-horizontal line when &' is zero. For the local-currency curves, the horizontal
axis refers to the degree of central bank dependence, 1, that varies from zero to
0.20, as indicated by the numbers on the upper row of the horizontal axis. When
central bank is strong (b = 0), the expected welfare levels under local-currency
regime for different values of ' are close together at the left-hand side of the figure,

around the 16.83 level. Moving horizontally to the right, we observe that they are

35



approximately at the same level as the ones for the big country in a monetary union.
Furthermore, for a given probability of inflating the local currency, ¢', the welfare
of the local currency regime decreases as the degree of dependence increases (higher
positive values on the horizontal axis). For a non-zero dependence of the national
central bank, the highest welfare is associated with the lowest inflation tax to be
collected for political purposes, since the decision to inflate in the absence of external
debt crisis decreases welfare. Next, we compare welfare levels of the local-currency
regime when central bank is dependent with welfare levels of the small country
under a common-currency regime. According to the parametrization, the country
with minority voting in the union is better off belonging to a monetary union than
to have its own local currency when the degree of central bank dependence is high
(above 0.04). A preliminary exercise estimates p' = 0.14 for Brazil.

Figure 6 also presents a line parallel to the horizontal axis that portrays
the welfare under dollarization, estimated using the original Cole-Kehoe model
with probability of default of 0.08. This regime is characterized by public debt
denominated only in dollars and no possibility to inflate it. For the country under
analysis total public debt is equal to 0.80 relative to GDP.

Further exercises aim at obtaining level curves (isolines) for the expected welfare
of Brazil with high and low weight in the voting system. In the simulations, we
assume that in a monetary union constituted of two countries, the weight of the
big country is 0.90, dollar debt relative to GDP is 0.50 and common-currency debt
relative to GDP, 0.30. Figure 7 shows the level curves as they change with the
probability of default and the admitted inflation rate of the common currency. The
consumers from the union admit an inflation rate of [(1/(1—£"))"/2—1] in percent per
year. For probability of default 0.07, the welfare is highest when inflation rate of the
common currency is expected to be above ten percent per year and for probability
of default of 0.05, it is greatest for inflation rate above 20 percent per year. Figure 8
is analogous to Figure 7 and considers the country with low weight (1 — ¢! = 0.10).

Supposing dollar debt of 50 percent relative to GDP and probability of default of
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0.07, the expected welfare levels are highest for admitted inflation rates below ten
percent.

The last exercise compares the welfare levels under the three monetary regimes
(dollarization, common-currency and local-currency) according to admitted inflation
rate and probability of default. In the simulations, dollar debt relative to GDP is
0.50 and common- (or local-) currency debt is 0.30 relative to GDP. The welfare level
under common-currency regime refers to a country with low weight in the voting
system (1 — ¢! = 0.10) and, under local currency, the central bank is a weak one
with degree of dependence equal to 0.04. The admitted inflation, indicated in the
vertical axis, is equivalent to [(1/(1 — ¢'))%/? — 1]. To obtain the inflation of the
common currency, &' is replaced by £* = (0.75 + 0.25 - 0.90)¢!, for o' = 0.90.

The result from the simulations is shown in Figure 9. Three regions come out
of the inflation rate and probability of default plane. One of them is indicated
by Common > Dollar > Local, which means that for values of probability of
default and admitted inflation rate to the left of the curve marked with plus sign,
the welfare of the common-currency regime is better than dollarization, which in
turn is superior to the local-currency one. The other region, located to the right of
the curve marked with plus signs and to the left of the curve marked with circles,
the welfare of the common-currency regime is better than the other two, but, now,
local currency is superior to dollarization. This region is denoted by Common >
Local > Dollar. The difference between the curve marked with circles and the
one marked with diamonds refers to the effect of contagion that country 1 exerts on
country 2 that we suppose occurs under common-currency regime. The curve with
circles is associated with An! = 0.06 and accordingly, the probability of default of

country 2 associated to it is 72!

as in expression (21). The curve with diamonds
is linked to A7! = 0. Therefore, the common-currency regime is better than the
local-currency one for country 2 at higher values of its probability of default, 72, as
the adverse external shock that hits country 1 does not affect country 2.

The above result is in accordance with the following conclusion obtained from
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Figure 9: for a country with low weight in the voting system, the common-currency
regime is better in terms of welfare than the local-currency one, the lowest is its
probability of default on the dollar debt. The reason for this is that the less
the private sector believes that the small country needs inflation tax to avoid an
external default, which is captured by the probability of default, the better the
common-currency regime is. The decision to inflate depends on majority vote.
Therefore, country 2 can not use the inflation alternative to avoid an external
debt crisis as it pleases, like country 1 does. The third region is indicated by
Local > Common > Dollar, which shows that local currency is a better choice
than common currency, even if the central bank of the country that issues its own
local currency is being politically influenced. This option produces higher welfare
compared to the regime in which the country has to default because the majority is
against inflation. Besides, Figure 9 shows that common-currency regime is a better
choice than dollarization. The advantage rests on the possibility of the first being
rescued of a default by inflation of the common currency, while, for the second, this

alternative is absent.

5 Conclusions and Extensions

The paper brings into discussion one aspect of the debate about monetary regimes
for countries heavily dependent on international lending. This task is accomplished
by means of a macroeconomic model that incorporates microfundamentals, rational
expectations and dynamic optimization.

The Cole-Kehoe model for obtaining the welfare of an economy subject to a
speculative attack on its external debt is the starting point to describe alternative
monetary regimes. The model developed in this paper includes public debt
denominated in common currency, thus allowing the central government to resort
to lowering the real return on it. The inflation tax so extracted is used to avoid a
default on the external debt, whose consequences could be worse in terms of welfare.

Besides, we have taken into account inflation costs associated with raising this
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revenue and the symmetry between the national and central governments’ decisions
about whether or not to inflate. We went a bit further to describe the contagion that
results from a loss in confidence regarding one government’s commitment to repay
its external debt being passed on to another country that belongs to the currency
union.

The model is used to run simulations of the Brazilian economy for the 24-months
period from June 1999 until May 2001. In the numerical exercises, Brazil is assumed
to belong to a monetary union made up of two countries, as a country with high
weight in the voting system (greater than 50 percent) and also as a country with
low weight (less than 50 percent). When we assume that it is a high-weight country,
Argentina is the other country with strong commercial and financial ties with it
and the one that suffers contagion from a bad realization of the sunspot variable
corresponding to international bankers’ confidence in the Brazilian government.
When Brazil is supposed to be a low-weight country, we make the same assumptions
and consider country 1 a fictitious one.

The preliminary results indicate that the expected welfare for Brazil, as a country
with low weight in a monetary union of two member countries, decreases with the
probability of inflating the common currency, while, as a country with high weight,
its welfare rises. Another result points out that Brazil, as a country with high weight,
has an expected welfare close to the welfare of a country with local currency and
central bank under no political pressure (i.e., that only resorts to inflation tax in
case of an external crisis). On the other hand, if Brazil has low weight, the expected
welfare under the common-currency regime may be greater than the welfare under
local currency, as the central bank under this latter regime suffers strong political
influence by its government.

The original Cole-Kehoe model and its extensions allow the comparison of
welfare levels under common-currency, local-currency and dollarization regimes for
a country, according to its probability of default and probability to inflate the local

or common currencies. Moreover, the common-currency model could also be used to
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compare welfare levels for a country under two situations: one, in which it has low
weight and the sovereign spread of the high-weight country is lower than its own;
and the other, in which both countries that constitute the monetary union have
high sovereign spreads. These exercises could bring some light to the discussion of
whether Brazil should adhere to a monetary union with the United States, as in
the first situation, or with Argentina, in the second one. For Argentina and Brazil,
we have already given a start here, but more effort must be put on improving the
calibration of the parameters. The framework developed in this paper would also be
suitable for discussing alternative monetary regimes in Mexico. A numerical exercise
of the common-currency model would provide, for instance, the welfare gain that
might be achieved if Mexico’s weight in the voting system of a monetary union with
the United States were increased.

Future extensions of the model should be aimed at carrying out simulations
in which debt denominated in common currency is not fixed, but instead results
from an optimization exercise as is the case of dollar debt. Also, political influence
should be considered in the common-currency model, since national governments
of a monetary union might influence the central government’s decision to create

inflation tax even though it is not the majority’s choice.
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Table 5: Joint Probability of !, n? and n*
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Figure 1: Brazil 1999-2002 — The Crisis Zone for Different Maturities
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Figure 2: Tree Diagram
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Figure 3: Expected Welfare in a Monetary Union and £ = 0.75¢*
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Figure 5: Expected Welfare for High-Weight Country and &% = 1.25¢*
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Figure 6: Expected Welfare under Alternative Monetary Regimes
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Figure 7: Level Curves for the Welfare of High Weight Country
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Figure 9: Comparison of Monetary Regimes for a Low-Weight Country

Common = Local

% Common > Dollar > Local o

Contagion (A1 = 0.06 ) No contagion (An1 = 0)

N
[&)]
T

Common > Local > Dollar

N
o
T

Local > Common > Dollar |

=y
[¢)]
T

Admitted Inflation Rate (% per year)
>

Local = Dollar Common Currency:

country 2 weight = 0.10

Local Currency:
central bank dependence = 0.04

Dollar debt relative to GDP = 0.50
Local /Common Currency debt relative to GDP = 0.30
) o

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Probability of Default (=2)

References

[1] Alesina, Alberto; and Grilli, Vittorio. “The European Central Bank: Reshaping
Monetary Politics in Europe”. In: Matthew B. Canzoneri, Vittorio Grilli and
Paul Masson (eds.), Establishing a Central Bank: Issues in Europe and Lessons

from the U.S. Cambridge, England: Cambridge University Press, 1992, p. 42-69.

[2] Araujo, Aloisio; and Leon, Marcia. Ataques Especulativos sobre Dividas e
Dolarizacao. Revista Brasileira de Economia. Rio de Janeiro, v. 56, n. 1, p.

7-46, Jan-Mar 2002.

[3] Araujo, Aloisio P.; Pdscoa, Mério R.; and Torres-Martinez, Juan P. “Collateral
Avoids Ponzi Schemes in Incomplete Markets”. Econometrica, v. 70, issue 4,

1613-1638, Jul. 2002.

47



[4]

8]

[10]

[11]

[12]

Barros, Octavio; and Barbosa, Fernando. BBV Banco:
Comentério Semanal, 26,/04,/2002. Disponivel em:
http://www.amcham.com.br/negocios/bbv/coment2002-04-26.pdf.  Acessado
em 30/10/03.

Bhatia, Ashok Vir. Sovereign Credit Ratings Methodology: An Evaluation.
IMF Working Paper WP /02/170. Oct. 2002.

Cole, Harold L.; and Kehoe, Timothy J. “A Self-Fulfilling Model of Mexico’s
1994-1995 Debt Crisis”. Journal of International Economics, 41, p. 309-330,
1996.

——. “Self-Fulfilling Debt Crises”. Research Department Staff Report 211,
Federal Reserve Bank of Minneapolis, Jul. 1998.

——. “Self-fulfilling Debt Crises”. Reuview of Economic Studies, London:
Blackwell, v. 67, n. 1, p. 91-116, Jan. 2000.

Cysne, Rubens P.; and Simonsen, Mario H. “Welfare Costs of Inflation: The
Case for Interest-Bearing Money and Empirical Estimates for Brazil”. Ensaios
Econéomicos, EPGE, n. 245. Rio de Janeiro: Fundacao Getilio Vargas, Abr.
1994.

Dubey, Pr.; Geanakoplos, J.; and Zame, W.R. “Default, Collateral and

Derivatives”. Yale University, 1995. (mimeo)

Hernéndez, Leonardo F.; and Valdés, Rodrigo O. “What Drives Contagion:
Trade, Neighborhood or Financial Links?”. IMF Working Paper WP /01/29,
Mar. 2001.

Kenen, Peter A. “The Optimum Currency Area: An Eclectic View”. In: R.A.
Mundelll and A. K. Swoboda (eds.), Monetary Problems of the International
Economy. Chicago: University of Chicago Press, 1969.

48



[13] McKinnon, Ronald A. “Optimum Currency Areas”. American Economic

Review, v. 53, n. 4, p. 7T17-725, Sep. 1963.

[14] Mundell, Robert A. “A Theory of Optimum Currency Areas”. American
Economic Review, v. 51, n. 4, p. 657-665, Nov. 1961.

[15] Neumeyer, Pablo A. “Currencies and the Allocation of Risk: The Welfare
Effects of a Monetary Union”. American Economic Review, v. 88, n.1, p.

246-259, Mar. 1998.

49



10

11

12

Banco Central do Brasil

Trabalhos para Discussao

Os Trabalhos para Discussdo podem ser acessados na internet, no formato PDF,

no endereco: http://Aww.bc.gov.br

Working Paper Series

Working Papersin PDF format can be downloaded from: http://www.bc.gov.br

Implementing I nflation Targeting in Brazil
Joel Bogdanski, Alexandre Antonio Tombini and Sérgio Ribeiro da Costa
Werlang

Politica M onetéria e Supervisdo do Sistema Financeir o Nacional no
Banco Central do Brasil
Eduardo Lundberg

Monetary Policy and Banking Supervision Functionson the Central
Bank
Eduardo Lundberg

Private Sector Participation: a Theoretical Justification of the Brazilian
Position
Sérgio Ribeiro da Costa Werlang

An Information Theory Approach to the Aggregation of Log-Linear
Models
Pedro H. Albuquerque

The Pass-Through from Depreciation to Inflation: a Pand Study
Ilan Goldfajn and Sérgio Ribeiro da Costa Werlang

Optimal Interest Rate Rulesin Inflation Targeting Frameworks
José Alvaro Rodrigues Neto, Fabio Araudjo and Marta Baltar J. Moreira

Leading Indicators of Inflation for Brazil
Marcelle Chauvet

The Correlation Matrix of the Brazilian Central Bank’s Standard
Model for Interest Rate Market Risk
José Alvaro Rodrigues Neto

Estimating Exchange M arket Pressure and Intervention Activity
Emanuel-Werner Kohlscheen

Analise do Financiamento Externo a uma Pequena Economia
Aplicacdo da Teoria do Prémio Monetério ao Caso Brasileiro: 1991-1998
Carlos Hamilton Vasconcel os Aradjo e Renato Galvao Fléres Junior

A Note on the Efficient Estimation of Inflation in Brazil
Michael F. Bryan and Stephen G. Cecchetti

A Test of Competition in Brazilian Banking
Mércio |. Nakane

50

Jul/2000

Jul/2000

Jul/2000

Jul/2000

Jul/2000

Jul/2000

Jul/2000

Sep/2000

Sep/2000

Nov/2000

Mar/2001

Mar/2001

Mar/2001



13

14

15

16

17

18

19

20

21

22

23

24

25

26

M odelos de Previsdo de | nsolvéncia Bancaria no Brasil
Marcio Magalhées Janot

Evaluating Core Inflation M easuresfor Brazil
Francisco Marcos Rodrigues Figueiredo

Islt Worth Tracking Dollar/Real Implied Volatility?
Sandro Canesso de Andrade and Benjamin Miranda Tabak

Avaliacio das Projegdes do M odelo Estrutural do Banco Central do
Brasil paraa Taxa de Variacdo do IPCA
Sergio Afonso Lago Alves

Evaluation of the Central Bank of Brazil Structural Model’s Inflation
Forecastsin an Inflation Targeting Framework
Sergio Afonso Lago Alves

Estimando o Produto Potencial Brasileiro: uma Abordagem de Funcéo
de Producéo
Tito Nicias Teixeira da Slva Filho

Estimating Brazilian Potential Output: a Production Function
Approach
Tito Nicias Teixeira da Slva Filho

A SimpleModel for Inflation Targeting in Brazil
Paulo Soringer de Freitas and Marcelo Kfoury Muinhos

Uncovered Interest Parity with Fundamentals. a Brazilian Exchange
Rate Forecast M odel
Marcelo Kfoury Muinhos, Paulo Springer de Freitas and Fabio Aradjo

Credit Channel without the LM Curve
Victorio Y. T. Chu and Marcio |. Nakane

OsImpactos Econdmicos da CPMF: Teoria e Evidéncia
Pedro H. Albuquerque

Decentralized Portfolio Management
Paulo Coutinho and Benjamin Miranda Tabak

Os Efeitosda CPM F sobre a Intermediacéo Financeira
Sérgio Mikio Koyama e Mércio |. Nakane

Inflation Targeting in Brazil: Shocks, Backward-L ooking Prices, and
IMF Conditionality

Joel Bogdanski, Paulo Springer de Freitas, I1an Goldfajn and

Alexandre Antonio Tombini

Inflation Targeting in Brazil: Reviewing Two Y ears of Monetary Policy
1999/00
Pedro Fachada

Inflation Targeting in an Open Financially I ntegrated Emerging

Economy: the Case of Brazil
Marcelo Kfoury Muinhos

51

Mar/2001

Mar/2001

Mar/2001

Mar/2001

Jul/2001

Abr/2001

Aug/2002

Apr/2001

May/2001

May/2001

Jun/2001

Jun/2001

Jul/2001

Aug/2001

Aug/2001

Aug/2001



27

28

29

30

31

32

33

35

36

37

38

39

40

41

42

Complementaridade e Fungibilidade dos Fluxos de Capitais
Internacionais
Carlos Hamilton Vasconcel os Aradjo e Renato Galvéao Fléres Junior

Regras M onetarias e Dinamica M acroecondmica no Brasil: uma
Abordagem de Expectativas Racionais
Marco Antonio Bonomo e Ricardo D. Brito

Using a Money Demand M odel to Evaluate M onetary Policiesin Brazil
Pedro H. Albuquergue and Solange Gouvéa

Testing the Expectations Hypothesisin the Brazilian Term Structur e of
Interest Rates
Benjamin Miranda Tabak and Sandro Canesso de Andrade

Algumas Consider agdes sobre a Sazonalidade no |PCA
Francisco Marcos R. Figueiredo e Roberta Blass Staub

Crises Cambiais e Ataques Especulativos no Brasil
Mauro Costa Miranda

Monetary Policy and Inflation in Brazil (1975-2000): a VAR Estimation
André Minella

Constrained Discretion and Collective Action Problems; Reflections on
the Resolution of International Financial Crises
Arminio Fraga and Daniel Luiz Gleizer

Uma Defini¢cdo Operacional de Estabilidade de Precos
Tito Nicias Teixeira da Slva Filho

Can Emerging Markets Float? Should They Inflation Target?
Barry Eichengreen

Monetary Policy in Brazil: Remarkson the Inflation Targeting Regime,
Public Debt M anagement and Open Market Operations
Luiz Fernando Figueiredo, Pedro Fachada and Sérgio Goldenstein

Volatilidade Implicita e Antecipacdo de Eventos de Stress: um Teste
para o Mercado Brasileiro
Frederico Pechir Gomes

Opcodes sobre Délar Comercial e Expectativas a Respeito do
Comportamento da Taxa de Cambio
Paulo Castor de Castro

Speculative Attacks on Debts, Dollarization and Optimum Currency
Areas
Aloisio Araujo and Marcia Leon

M udancas de Regime no Cambio Brasileiro
Carlos Hamilton V. Aradjo e Getllio B. da Slveira Filho

Modelo Estrutural com Setor Externo: Endogenizagédo do Prémio de

Risco edo Cambio
Marcelo Kfoury Muinhos, Sérgio Afonso Lago Alves e Gil Riella

52

Set/2001

Nov/2001

Nov/2001

Nov/2001

Nov/2001

Nov/2001

Nov/2001

Nov/2001

Dez/2001

Feb/2002

Mar/2002

Mar/2002

Mar/2002

Apr/2002

Jun/2002

Jun/2002



43

45

46

47

48

49

50

51

52

53

55

56

57

58

59

The Effects of the Brazilian ADRs Program on Domestic M ar ket
Efficiency
Benjamin Miranda Tabak and Eduardo José Aradjo Lima

Estrutura Competitiva, Produtividade Industrial e Liberacéo
Comercial no Brasil
Pedro Cavalcanti Ferreira e Osmani Teixeira de Carvalho Guillén

Optimal Monetary Policy, Gains from Commitment, and Inflation
Persistence
André Minella

The Deter minants of Bank I nterest Spread in Brazil
Tarsla Segalla Afanasieff, Priscilla Maria Villa Lhacer and Marcio |. Nakane

Indicador es Derivados de Agregados M onetarios
Fernando de Aquino Fonseca Neto e José Albuquerque Junior

Should Gover nment Smooth Exchange Rate Risk?
Ilan Goldfajn and Marcos Antonio Silveira

Desenvolvimento do Sistema Financeir o e Crescimento Econdmico no
Brasil: Evidéncias de Causalidade
Orlando Carneiro de Matos

M acr oeconomic Coor dination and I nflation Targeting in a Two-
Country M odel
Eui Jung Chang, Marcelo Kfoury Muinhos and Joanilio Rodolpho Teixeira

Credit Channel with Sovereign Credit Risk: an Empirical Test
Victorio Yi Tson Chu

Generalized Hyperbolic Distributions and Brazilian Data
José Fajardo and Aquiles Farias

Inflation Targeting in Brazil: Lessons and Challenges
André Minella, Paulo Springer de Freitas, I1an Goldfajn and
Marcelo Kfoury Muinhos

Stock Returnsand Volatility
Benjamin Miranda Tabak and Solange Maria Guerra

Componentes de Curto e L ongo Prazo das Taxas de Juros ho Brasil
Carlos Hamilton Vasconcelos Aradjo e Osmani Teixeira de Carvalho de
Guillén

Causality and Cointegration in Stock M arkets:
the Case of Latin America
Benjamin Miranda Tabak and Eduardo José Aradjo Lima

AsLeisdeFaléncia: uma Abordagem Econémica
Aloisio Araujo

The Random Walk Hypothesisand the Behavior of Foreign Capital
Portfolio Flows: the Brazilian Stock M arket Case
Benjamin Miranda Tabak

Os Pregos Administrados e a I nflagdo no Brasil
Francisco Marcos R. Figueiredo e Thais Porto Ferreira

53

Jun/2002

Jun/2002

Aug/2002

Aug/2002

Set/2002

Sep/2002

Set/2002

Sep/2002

Sep/2002

Sep/2002

Nov/2002

Nov/2002

Nov/2002

Dec/2002

Dez/2002

Dec/2002

Dez/2002



60

61

62

63

65

66

67

68

69

70

71

72

73

74

75

Delegated Portfolio M anagement
Paulo Coutinho and Benjamin Miranda Tabak

O Uso de Dados de Alta Fregiiéncia na Estimacéo da Volatilidade e
do Valor em Risco para o Ibovespa
Jodo Mauricio de Souza Moreira e Eduardo Faco Lemgruber

Taxa de Juros e Concentracéo Bancaria no Brasil
Eduardo Kiyoshi Tonooka e Sérgio Mikio Koyama

Optimal Monetary Rules: the Case of Brazil
Charles Lima de Almeida, Marco Aurélio Peres, Geraldo da Slva e Souza
and Benjamin Miranda Tabak

M edium-Size M acr oeconomic M odel for the Brazilian Economy
Marcelo Kfoury Muinhos and Sergio Afonso Lago Alves

On theInformation Content of Oil Future Prices
Benjamin Miranda Tabak

A Taxa de Jurosde Equilibrio: uma Abordagem M dltipla
Pedro Calhman de Miranda e Marcelo Kfoury Muinhos

Avaliacdo de M étodos de Calculo de Exigéncia de Capital para Risco de
Mercado de Carteiras de Agdes no Brasil
Gustavo S. Aradjo, Jodo Mauricio S. Moreira e Ricardo S Maia Clemente

Real Balancesin the Utility Function: Evidence for Brazil
Leonardo Soriano de Alencar and Marcio |. Nakane

r-filters: a Hodrick-Prescott Filter Generalization
Fabio Aradjo, Marta Baltar Moreira Areosa and José Alvaro Rodrigues Neto

Monetary Policy Surprisesand the Brazilian Term Structure of I nterest
Rates
Benjamin Miranda Tabak

On Shadow-Prices of Banksin Real-Time Gross Settlement Systems
Rodrigo Penaloza

O Prémio pela Maturidade na Estrutura a Termo das Taxas de Jur os
Brasileiras

Ricardo Diasde Oliveira Brito, Angelo J. Mont' Alverne Duarte e Osmani
Teixeira de C. Guillen

Andlise de Componentes Principais de Dados Funcionais— Uma
Aplicagdo as Estruturasa Termo de Taxas de Juros
Getulio Borges da Slveira e Octavio Bessada

Aplicacao do M odelo de Black, Derman & Toy a Precificacdo de Opcdes
Sobre Titulos de Renda Fixa

Octavio Manuel Bessada Lion, Carlos Alberto Nunes Cosenza e César das
Neves

Brazil's Financial System: Resilience to Shocks, no Currency

Substitution, but Struggling to Promote Growth
Ilan Goldfajn, Katherine Hennings and Helio Mori

54

Dec/2002

Dez/2002

Fev/2003

Feb/2003

Feb/2003

Feb/2003

Fev/2003

Fev/2003

Feb/2003

Feb/2003

Feb/2003

Apr/2003

Maio/2003

Maio/2003

Maio/2003

Jun/2003



76

77

78

79

80

81

82

83

Inflation Targeting in Emerging M arket Economies
Arminio Fraga, Ilan Goldfajn and André Minella

Inflation Targeting in Brazil: Constructing Credibility under Exchange
Rate Volatility

André Minella, Paulo Springer de Freitas, [lan Goldfajn and Marcelo
Kfoury Muinhos

Contornando os Pressupostos de Black & Scholes: Aplica¢do do Modelo
de Precificac8o de Op¢des de Duan no Mercado Brasileiro

Gustavo Slva Aradjo, Claudio Henrique da Slveira Barbedo, Antonio
Carlos Figueiredo, Eduardo Faco Lemgruber

Inclusdo do Decaimento Tempor al na M etodologia
Delta-Gama para o Célculo do VaR de Carteiras
Compradas em Opgdes no Brasil

Claudio Henrique da Slveira Barbedo, Gustavo Slva Aradjo,
Eduardo Facé Lemgruber

Diferencas e Semelhancas entre Paises da América Latina:
uma Analise de Markov Switching para os Ciclos Econdmicos
deBrasil e Argentina

Arnildo da Slva Correa

Bank Competition, Agency Costs and the Performance of the
Monetary Policy
Leonardo Soriano de Alencar and Marcio |. Nakane

Carteirasde Opcoes: Avaliacdo de M etodologias de Exigéncia de
Capital no Mercado Brasileiro
Claudio Henrique da Slveira Barbedo e Gustavo Slva Aradjo

Does Inflation Targeting Reduce Inflation? An Analysisfor the OECD

Industrial Countries
Thomas'Y. Wu

55

Jun/2003

Jul/2003

Out/2003

Out/2003

Out/2003

Jan/2004

Mar/2004

May/2004





