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The Political Economy
of Budget Deficits

ALBERT® ALESINA and ROBERT® PER®TTI*

This paper provides a critical survey of the literature on politico-
institutional determinants of the government budget. We organize our
discussion around two questions: Why did certain OECD countries, but
not others, accumulate large public debts? Why didthese fiscal imbalances
appear in the last twenty years rather than sooner? We begin by discussing
the “‘tax smoothing”’ mode! and conclude that this approach alone cannot
provide complete answers to these questions. We then proceed to a dis-
cussion of political economy models, which we organize into six groups:
(1) models based upon opportunistic policy makers and naive voters
with “fiscal illusion’; (2) models of intergenerational redistributions;
(3) models of debt as a strategic variable, linking the current government
with the next one; (4) models of coalition governments; (5) models of
geographically dispersed interests; and (6) models emphasizing the ef-
fects of budgetary institutions. We conclude by briefly discussing policy
implications. [JEL H6]

SEVERAL, BUT not all, OECD economies have accumulated large gov-
ernment debts in the last 20 years. Why did this happen? Why have
certain countries, but not others, experienced large budget deficits for
several years? What explains these large cross-country differences?
Figures 1 and 2 highlight the dimension of this problem. Figure 1 shows
the debt-to-GNP ratios in seven countries where this measure sharply

* Alberto Alesina is Professor of Economics and Government at Harvard
University. This paper was written while he was a visiting scholar in the iMF's
Fiscal Affairs Department in the summer of 1993. Roberto Perotti is Assistant
Professor of Economics at Columbia University. He spent two weeks as a visiting
scholar in the Fiscal Affairs Department. The authors are very grateful to the
Departmentin general and to Vito Tanzi in particular for the hospitality extended
to them. They thank participants in an IMF seminar for useful comments.
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2 ALBERTO ALESINA and ROBERTO PEROTTI

Figure 1. Rising Debt-10-GNP Ratios
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increased in the last twenty years. In three of these countries (Belgium,
Ireland, and [taly) this ratio is more than 100 percent. Figure 2, in
contrast, shows the debt-to-GNP ratio in seven countries where this
measure appears relatively stable compared with the countries of Fig-
ure 1. The difference between the debt-to-GNP ratios among OECD
countries in the 1990s is very large—for instance, from more than 100
percent in Belgium and I[taly to less than 30 percent in Australia and
Germany. The United States is included in Figure 2, but even in this
country the increase in the debt-to-GNP ratio in the 1980s and beyond
has caused much concern. (See Figure 3.)

It is difficult to explain these large cross-country differences using
economic arguments alone: the countries are all advanced industrial
democracies, all are members of the OECD, and al} have very high levels
of per capita income. We believe, instead, that politico-institutional
factors are crucial to understanding budget deficits in particular, and
fiscal policy in general. While the economies of the OECD countries are
relatively similar, their institutions (such as electoral laws, party struc-
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POLITICAL ECONOMY OF BUDGET DEFICITS 3
Figurc 2. Stable Debt-10-GNP Rutios
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ture, budget laws, central bank laws,degree of decentralization, political
stability, and social polarization) are quite different.

The purpose of this paper is to discuss how the political economy
literature can answer two crucial questions:

1. Why do we observe large and persistent deficits in peacetime, and
why now?

2. Why do we observe large debts in certain countries and not in
others?

An explanation that can answer the first, but not the second, question
is not convincing. Forinstance, a theory that implies that democracies are
always in fiscal deficit is incomplete if it does not explain why certain
democracies, but not others, have experienced fiscal imbalances.

The literature on the political economy of fiscal policy is very large
and dates back to the nineteenth century with the lItalian schooi of
public finance. (See Buchanan (1960)). We do not attempt to cover all
of this literature systematically, rather, we focus on the two questions
highlighted above and we emphasize recent research.

©lInternational Monetary Fund. Not for Redistribution



4 ALBERTO ALESINA and ROBERTO PEROTT!

Figure 3. Behavior of the U.S. Public Debt, 17901991
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We begin our discussion with a review of the “‘tax smoothing™ theory
of the government budget (Barro (1979); Lucas and Stokey (1983)). This
approach serves as a normative benchmark from which political economy
models depart; in fact, most of the recent political models are “positive”
explanations of observed deviations from tax smoothing. Furthermore,
the proponents of this theory (for instance, Barro (1986 and 1987)) views
itnot only as “‘normative,” but also as *‘positive,” that is, as a description
of actual fiscal policy.

We will then proceed to a discussion of political economy models,
which we organize in six groups: (1) models based upon opportunistic
policymakers and naive voters with “fiscal illusion’’; (2) models of inter-
generational redistributions; (3) models of debt as a strategic variable,
linking the current government with the next one; (4) models of distribu-
tional conflicts within social groups and/or political parties; (5) models
of geographically dispersed interests; and (6) models emphasizing the
effects of budgetary institutions. After this critical review, we briefly
discuss the policy implications of this research.

©lInternational Monetary Fund. Not for Redistribution



POLITICAL ECONOMY OF BUDGET DEFICITS S

1. Optimal Budget Policy

The tax smoothing theory of the government budget considers a closed
economy without capital in which a representative agent consumes,
works, and saves. The government is a “‘bcnevolent social planner” that
maximizes the utility of the representative agent. Both the representative
agent and the government have the same time horizon, which, for sim-
plicity, is infinite. The theory abstracts from intergenerational aspects
and from finite terms of office for governments.

The government needs to finance a certain amount of spending in every
period by means of taxes on labor income, which are distortionary since
they affect labor supply. The representative agent’s utility function de-
pends upon private consumption and leisure; but not on the amount of
public good, which we can, for simplicity, define as defense spending.'
The aim (Barro (1979)) is for the social planner to keep the tax rate
constant. The level of taxes is determined by the intertemporal budget
constraint, which implies that the present value of spending (which is
exogenously given) has to be equal to the present value of taxes. There-
fore, budget deficits and surpluses are used as a buffer; deficits occur
when spending is temporarily high, and surpluses, when it is low.

Theseresultsdirectly follow from the concavity of the individual utility
function. Suppose that government spending has to be **high” today and
“low” tomorrow. A balanced budget policy implies high tax rates today
and low tax rates tomorrow. The tax smoothing policy, instead, pre-
scribes constant tax rates, a deficit today, and a surplus tomorrow, which
(in present value terms) compensates for today’s deficit. The second
policy dominates because the additional tax distortions today more than
compensate (in utility terms) for the welfare gains of the lower tax rates
of tomorrow, due to decreasing marginal utilities. This simple principle
has far-reaching implications for fiscal policy, which a few examples
highlight.

Example 1: If government spending is constant throughout the plan-
ning horizon, the optimal policy prescribes a balanced budget every
period.

Example 2: Suppose that from time 0 to time ¢ government spending
is constant, and is expected to be constant forever. At time  an unex-
pected “‘war” occurs, which it is known will last until (+ + #). The optimal
policy implies a balanced budget until time ¢, a “small” permanent tax

'"The case in which the public goods enters in the utility function of the
representative agent introduces some complications that are immaterial for our
purposes.
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6 ALBERTO ALESINA and ROBERTO PEROTTI

Figure 4. Tux Smoothing Policy
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increase at ¢, a deficit between ¢ and (¢ + n), and a surplus afterward.
Figure 4a illustrates the implications of this policy.

Example 3: Suppose that at time ¢ government spending unexpectedly
increases temporarily, and then at (¢ + n) falls permanently below the
original level, so that in present value terms we have a reduction of the
totalamount of spending. (That is, the permanent reduction after (¢ + n)
more than compensates for the temporary increase.) The optimal policy
implies a reduction of taxes at time ¢, a deficit between ¢t and (¢ + n), and
a surplus after (¢ + n). Figure 4b illustrates this example.

The principle of tax smoothing is quite clear: budget deficits and
surpluses are used optimally to minimize the distortionary effects of
taxation, given a certain path of spending.? An important extension of
this principle concerns the cyclical fluctuations of tax revenues due to the

*The theory becomes formally more complex if government spending is
stochastic, butthe basic principles of tax smoothing generalize (Lucas and Stokey
(1983)).
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POLITICAL ECONOMY OF BUDGET DEFICITS 7

business cycle. For essentially the same reasons discussed above, the
principle of tax smoothing implies that tax rates should be approximately
constant over the business cycle; therefore, one should observe deficits
during recessions compensated by surpluses in expansions. Therefore,
the case of example 1 extended to a model with cyclical fluctuations of
output implies a cyclically adjusted, balanced budget rule: the budget
should be balanced over the business cycle, but not every fiscal year. In
this model, there is no role for a Keynesian stabilization policy, since
output is not demand determined. In a model with stabilization policies,
cyclical fluctuations of the budget should be even more pronounced. In
summary, the punch line is that budget deficits should be observed during
“wars” and recessions.

As anormative theory, the tax smoothing model is extremely valuable.
Indeed, any positive model of fiscal policy begins with tax smoothing as
a benchmark. However, as a positive theory of budget deficits, it is
deficient in that it does not answer our two questions. Barro (1986 and
1987) tested the tax smoothing model on 200 years of American and
British data. Figures 3 and Sshow that Barro's exercise was quite success-
ful. Both the American and British experiences are generally consistent
with the basic principles of tax smoothing: the debt-to-GNP ratios in-
crease during wars, decrease in peacetime, and fluctuate with the busi-
ness cycle. However, one can identify periods in which fiscal policy
appears inconsistent with this theory. For example, the sharp increase in
the debt-to-GNP ratio in the 1980s in the United States is, at least at first
sight, inconsistent with the tax smoothing model.

To be sure, the tax smoothing theory could explain even this decade
(Barro (1991)). Suppose that in the early 1980s it became known that,
with a temporary increase in military spending, the cold war could have
been won and, by the 1990s, military spending could be cut below the
initial level in 1980. This is essentially example 3 as described above. The
optimal policy in this case is to cut taxes and increase military spending
in 1980, run deficits in the 1980s, and run surpluses in the 1990s.

This explanation is not entirely convincing because it relies too heavily
on specific assumptions about expectations held in 1980. In some sense,
any fiscal policy can be rationalized from a tax smoothing perspective,
if expectations are a free variable. More generally, this model does not
provide totally convincing answers to our two questions on OECD
economies.

First, why now? The tax smoothing model can certainly explain why
debt-to-GNP ratios started to increase as a result of the 1973-74 reces-
sion. One can also argue that policymakers underestimated the need
for a fiscal adjustment, since the rates of growth in the decade that

©lInternational Monetary Fund. Not for Redistribution



8 ALBERTO ALESINA and ROBERTO PEROTT!

Figure 5. Behavior of the UK. Pulilic Debr
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followed (1974-1984) were generally lower than in the previous decade.
However, it is hard to imagine that these miscalculations alone can
explain the skyrocketing debt-to-GNP ratios observed, for instance, in
Belgium, Ireland, and Italy.

Second, the tax smoothing thcory has very little to say in response to
the second question: why did the debt-to-GNP ratios increase in certain
countrnies, but not in others? Certainly, different countries may have
been hit differently by different shocks and their expectations of future
spending might have been different, but we find it quite difficult to
explain the variance in the data displayed by Figures 1 and 2 with shocks
and predictability of revenues and expenditures.

Therefore, we will now move to politico-institutional approaches.

II. Fiscal Illusion
The “public choice” school, which flourished with the work of

Buchanan, Tullok, and associates, has the discussion of excessive deficits
in modern democracies as one of its central themes. 1t goes beyond the

©lInternational Monetary Fund. Not for Redistribution



POLITICAL ECONOMY OF BUDGET DEFICITS 9

scope (and the space constraints) of the present paper to provide a
detailed analytical survey of this literature. Instead, we focus on two
crucial ideas that underlie much of the work of this school: fiscal illusion
and asymmetric stabilization policies.

In a nutshell, the idea of fiscal illusion is that the voters do not under-
stand the intertemporal budget constraint of the government. When
offered a deficit-financed expenditure program, they overestimate the
benefits of current expenditures and underestimate the future tax bur-
den. Opportunistic politicians who want to be reelected take advan-
tage of this confusion by raising spending more than taxes in order to
please the “fiscally illuded’ voters. One of the most forceful discussions
of the concept of fiscal illusion is in Buchanan and Wagner (1977).°

According to this school, Keynesianism has also contributed to exces-
sive deficits and the abandonment of the responsible budget balance rule.
Keynesian stabilization policies become asymmetric: politicians are al-
ways willing to run deficits in recessions, but never willing to run surpluses
when recessions are over. The fiscally illuded voters do not punish this
behavior.*

These explanations of budget deficits are not totally convincing for
several theoretical and empirical reasons. First, they rely crucially on the
notion of fiscal illusion, a notion that goes well beyond the reasonable
idea that it is difficult for the electorate to understand the complexity of
the government budget. There is a crucial difference between errors and
illusions. If voters make uncorrelated errors, on average they do not
overestimate or underestimate the costs and benefits of taxes and spend-
ing. An illusion implies a systematic bias in these errors. While it is
uncontroversial that voters make mistakes and are imperfectly informed,
it is not at all obvious why the mistakes should be biased in a certain
direction, that is, underestimation of the tax burden relative to the
benefits of spending. Second, this theory does not adequately answer the
question of *‘why now?” The deficit problem in the countries of Figure
1 appeared after the early 1970s and in the United States, in the early
1980s. So, why does ‘““fiscal illusion” create problems starting in the
1970s but not before?* Third, how do we explain cross-country differ-
ences? Are voters more illuded in certain countries than in others? Are
politicians more opportunistic in certain countries than in others?

3For an early treatment of fiscal illusion see Puviani (1993). See also Wagner
(1976).

* See Buchanan and Wagner {1977), and several chapters in Buchanan. Rowley,
and Tollison (1986).

* Note also that Keynesian stabilization policies were more in vogue in the 1960s
than in the 1980s.

©lInternational Monetary Fund. Not for Redistribution



10 ALBERTO ALESINA and ROBERTO PEROTTI

Buchanan and Wagner (1977) suggest that different tax structures and
fiscal institutions may lead to more or less fiscal illusion. For instance, a
more complicated tax structure may send noisier signals to the taxpayers
concerning the true level of the tax burden.® However, we are not aware
of comparative studies of OECD tax structures that establish a link
between the size of public debt and the amount of fiscal illusion created
by different institutions.

An argument somewhat related to the fiscal illusion approach is put
forward in the political business cycle literature. The idea is that in
election years politicians follow expansionary policies. The voters reward
the politicians without understanding (or learning from the past) that
pre-electoral expansionary policies will have to be paid for by post-
electoral recessions. The literature is large and deserves separate treat-
ment.” The point that concerns us is that political business cycles models
are not well equipped to explain long-run trends in the debt-to-GNP
ratios, while they can explain short-term fluctuations of spending and
taxes around elections. For instance, Alesina, Cohen, and Roubini (1992
and 1993) find budget electoral cycles in a sample of OECD democracies.
However, their magnitude is small and cannot explain the pattern of
debt-GNP ratios shown in Figure 1.

We now turn to several different types of models that do not rely
on fiscal illusion and, instead, are based upon rational behavior and
expectations. We begin with intergenerational models.

III. Intergenerational Redistributions

The intertemporal nature of fiscal decisions creates links across gener-
ations. If each generation cares enough about its offspring, the finite
horizon of each generation is immaterial. In particular, the Ricardian
equivalence result (Barro (1974)) implies that, given enough intergener-
ational altruism, the choice of how to finance a given level of spending
is irrelevant.® In particular, the distribution of tax burden across gener-
ations is not influenced by the size of the debt: changes in public debt are
compensated by changes in private bequests.

In models where the Ricardian equivalence does not hold, public debt
may instead generate intergenerational redistributions if the generation
that is alive today leaves the burden of the debt to future generations.

¢ Actually, it is not a priori obvious why a noisier signal implies a systematic
downward bias in the perception of the true tax burden.

’For a recent survey of this literature see Alesina (1993).

8Taxes are nondistortionary in this model.
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POLITICAL ECONOMY OF BUDGET DEFICITS 11

Since only the current generation votes, in principle, a selfish generation
could vote for policies that shift the burden of taxation to the future.
However, this behavior is limited by intergenerational altruism: parents
do care about their children.

Cukierman and Meltzer (1989) propose an interesting political model
of intergenerational redistributions. Suppose that in the current genera-
tion we have “rich’™ and “poor” parents. The former are individuals who
plan to leave positive bequests to their offspring and for whom Ricardian
equivalence holds: they are indifferent to the debt policy since they can
compensate any change in current taxes and deficits with adjustments in
their bequests.” The “poor” are individuals who would like to leave
negative bequests. Since, however, negative bequests are not permitted,
the poorwould like to run government deficits; as a result, they indirectly
borrow from future generations. Therefore, one group of agents (the
rich) is indifferent to any debt policy, the other group (the poor) favors
public debt. As a result, the social choice is likely to lead to debt."

The idea that public debt redistributes in favor of the current genera-
tion of voters, while future voters have no voice, is quite powerful. How-
ever, it is not sufficient to provide a complete answer to our two ques-
tions. First, why now? Why have these intergenerational redistributions
through the government budget increased so sharply over the last twenty
yearsand not before? Note that if growth is increasing, then it might make
sense for the current generation to shift the tax burden to the next one.
However, growth has, if anything, been decreasing in OECD countries
in the last twenty years relative to the previous two decades. Second, why
in certain countries and not in others? Is intergenerational altruism
stronger in certain countries than in others? High public debts have often
been accumulated and sharply reduced within the lifetime of one gener-
ation (Alesina (1988)). Why should future generations (i.e., the children
of today) honor public debt obligations rather than default? This point
is particularly relevant for Cukierman and Meltzer (1989), who assume
that private negative bequests are not enforceable, while the public
negative bequest (i.e., public debt) is enforceable, that is, the public debt
cannot be defaulted.

Tabellini (1991) answers this last criticism by arguing that inzergener-
ational redistributions interplay with intragenerationalredistributions. A
choice of default redistributes from debt holders to taxpayers, that is,

’ Taxes are lump-sum in this model.

' Although Cukierman and Meltzer (1989) emphasize a social choice reached
by majority rule, even a benevolent social planner would choose to issue debt.
In fact, one group of agents is indifferent to debt, while the other benefits from
it, since it removes the non-negativity constraint on private bequests.
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12 ALBERTO ALESINA and ROBERTO PEROTTI

from the old to the young and from the rich, who hold the debt, to the
poor, who do not. A rich young taxpayer may dislike default even though
he does not hold any debt because he cares about the welfare of his old
and rich father. Thus, the antidefault coalition includes some of the
young people who do not hold debt, because of intergenerational altru-
ism. Tabellini (1991) shows that, under certain conditions, the political
equilibrium implies issuing debt, which is then honored.

The interesting contribution of Tabellini’s paper is its emphasis on
intragenerational distribution. In fact, we shall argue below that the
answers to our two questions have more to do with {nregenerational
conflicts over distribution rather than with intergenerational conflicts.
However, even Tabellini’s paper cannot answer the two crucial questions:
why now and why only in certain countries? In the next two sections we
move to models that consider conflicts within the same generation.

IV. Debt as a Commitment: The Strategic Role of Debt

The stock of debt links past policies to future policies. The current
policymaker can affect the state of the world inherited by his successors
through his fiscal choices, which determine the size of the debt.

Alesina and Tabellini (1990) argue that a government can take advan-
tage of this strategic possibility and show that this political game between
governments in office at different points in time can lead to an accumu-
lation of government debt beyond the optimal level prescribed by the tax
smoothing model. The simplest illustration of this idea is as follows:
consider a two-party system in which the two parties have different
preferences over the composition of public spending. For concreteness,
let us say that one party likes “defense,”” while the other likes “social
welfare.”” The two parties are ideological, that is, they represent the
interests of different constituencies.!' Suppose that the party that likes
defense is in office today, and the result of the next election is uncertain.
This party spends on defense and issues debt so that if the social welfare
party is in office tomorrow, it will have to service the debt and will not
be able to spend much on welfare. By committing future tax revenues to
debt service, today’s government can reduce spending of future gov-
ernments. This strategic interaction leads to deficits even though a
social planner who maximizes the weighted average of utilities of the two
groups would choose to balance the budget in every period. The amount

'See Wittman (1983), Calvert (1985), Alesina (1988), and Alesina and Rosen-
thal (1995) for discussions of voting models with ideological parties.
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POLITICAL ECONOMY OF BUDGET DEFICITS 13

of borrowing of today’s government is larger the more polarized are the
two groups’ preferences on the composition of government spending and
the more unlikely it is that today’s government will be reappointed
tomorrow.

Persson and Svensson (1989) provide a related model in which the two
parties disagree, not about the composition of government spending but
about its level: they consider a high spender and a low spender. An
important difference between the two models is that while Alesina and
Tabellini (1990) predict that both parties will issue debt, Persson and
Svensson do not: only the low spender does. The intuition is that by
lowering taxes and issuing debt, the low spender constrains future spend-
ing. On the other hand, by creating surpluses the high spender encour-
ages future spending.? The model by Persson and Svensson is symmetric:
one party creates deficits, the other one surpluses.

Tabellini and Alesina (1990) develop a more precise relationship be-
tween deficits and polarization of individual preferences, rather than
party preferences. They consider a model where decisions are taken by
majority rule, and any proposal can be made and voted upon in pairwise
comparisons. Under these conditions, the “median voter theorem™ im-
plies that the policy adopted is the one most preferred by the median
voter. " With uncertainty about the preferences of future majorities over
the composition of spending, the current median voter prefers to issue
debt to tilt the future composition of spending in his favor. Tabellini and
Alesina show that the amount of debt issued is increasing in the disper-
sion of voters’ preferences: the more concentrated toward the extreme
are the electorate’s preferences, the larger is the debt.

This class of models suffers from the same problem we pointed out in
models of intergenerational redistributions: publicdebt does not commit
future governments if the latter can default. Alesina and Tabellini {1989)
address this problem in a model of an open economy where the costs of
default are modeled (quite roughly) as an output loss. The costs of default
imply a constraint on the current government’s ability to issue debt: at
most, today’s government can issue an amount of debt that makes the
next government indifferent between defaulting and servicing the debt.
This principle is quite general and should not depend on the specific
assumptions concerning the costs of default.

2 Persson and Svensson's results differ according to how “extreme’ the two
patties are in their preferences.

13This model is equivalent to one in which two parties compete for office and
only care about winning. Both parties converge to the Yulicy preferred by the
‘(‘lmgtsa_(’i;e)m voter”; this is the ‘‘median voter theorem” (Black (1963) and Downs
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In all the models reviewed thus far in this section, the strategic role of
debts consists of creating constraints for future governments, but the level
of debt does not directly influence the electoral result. Aghion and
Bolton (1990), Milesi-Ferretti (1995), and Milesi-Ferretti and Spolaore
(1994) argue that incumbent governments can use strategically public
debt to influence the election outcome, by influencing the preferences of
the electorate. For example, suppose that the party of the left is expected
to be more prone to default, since the upper class holds the largest
fraction of the public debt. Aghion and Bolton show that right-wing
governments would choose toissue debt in order to make a larger fraction
of the population debt holders. As a result, the left, which favors default,
loses support. Milesi-Ferretti shows that the composition of debt between
nominal and indexed can be used strategically along the same lines, if the
left-wing party is more inflationary than the right wing one. Milesi-
Ferretti and Spolaore (1991 and 1994) investigate in this context the
general problem of “‘strategic inefficiencies,” namely, when it is in the
interest of a rational incumbent to create inefficiencies on purpose and
by doing so increase the probability of reelection.

How do these strategic models face the facts? Let us begin with the
question “why now?”” As we have seen, Alesina and Tabellini (1989 and
1990) and Tabellini and Alesina (1990) argue that political polarization
and frequent government changes should be associated with larger
debts.™ The 1970s and 1980s have witnessed much more frequent changes
of governments from left to right and vice versa than the previous two
decades. In the period 1960 to 1972 (up to the first oil shock), one
observes in the OECD economies a significant government changc on
average about once every 10.5 years; from 1973 to 1987 about every 6.5
years.”” Thus, governments have been less certain of their reappointment
in the post-1972 period than in the previous decades. The OECD
economies have also become much less stable in the post-1973 period:
political and economic instability are likely to be strictly interconnected
and feed upon each other (Alesina and others (1992) and Alesina and
Perotti (1995)).

Why do public debts accumulate in certain countries and not in others?
Theory implies that high-debt countries should have more polarized

“ The frequency of government changes can be taken as a very rough indicator
of uncertainty.

* A government change is defined as significant when it involves a chan%e in
the party in office or a substantial change in the coalition. Data are from
Alesma, Cohen, and Roubini (1992), who also provide more precise definitions
and the list of 18 OECD economies included in the sample used for these
calculations.
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political parties and a more polarized electorate, with strong extremist
groups. Alesina (1989) constructs a very rough index of political stability
for OECD countries for the 1970s and 1980s based on several politico-
institutional characteristics.'® The index increases in instability over the
period. The average value for the countries in Figure 1 is 3.3; the average
value for countries in Figure 2 is —0.1. This difference is large, since the
highest value of the index for the countries included in the two figures
is 6 and the lowest is —3.0."

The models reviewed in this section have also been used to explain
several specificepisodes of debt accumulation. For instance, Alesina and
Tabellini (1990) interpret the U.S. deficits during the Reagan administra-
tion as a maneuver to constrain future Democratic administrations’
spending on social welfare.'® It is quite certain that President Clinton’s
budget would have been more generous on domestic spending if he
had faced a lower interest bill. Persson and Svensson (1989) have
argued that their model explains the deficits of the Reagan years and the
Swedish deficits resulting from the conservative government of 1976—82.
Aghion and Bolton’s (1990) model also explains episodes of deficits
under conservative governments.

In summary, the class of models reviewed in this section suggests a
relationship between the nature of party competition, polarization of
preferences, and electoral uncertainty. These are variables that can be
measured and that do vary across countries and time periods. There-
fore, these models are testable and, in principle, can provide answers to
thequestions “why now?” and “‘why incertain countries?” However, the
empirical work based upon these models has thus far been sketchy and,
at best, suggestive.

V. Distributional Conflicts and Wars of Attrition

The models discussed in the previous section emphasize a strategic
interaction between political parties in office at different points in time.

“These are: whether or not the country has experienced one transition from
dictatorship to democracy; whether one finds significant extreme right-wing
parties amfcommunist parties in the country; a measure of frequency UFgovern-
ment changes; whether or not the country has linguistic or regional conflicts;
whether elections can be called by the executive, or their timing is fixed by the
constitution; and the average size of coalitions.

" Ireland is not included in these calculations because the instability index is
not available for this country.

" An op-ed article of the New York Times on January 25, 1987, stated that
“This deficit is no despised orphan. It is President Reagan's child, and secretly,
he loves it, as David Stockman has explained: The deficit rigorously discourages
any idea of spending another dime for social welfare.™
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In this section we review models in which deficits are the results of
strategic conflicts between political parties or social groups that have an
influence on policy decisions at the same time. For instance, while previ-
ously we focused on the conflict and the ideological polarization between
parties that alternate in single-party governments, here we are concerned
with the polarization of parties that are members of the same coalition
government.

Alesina and Drazen (1991) propose a war of attrition model of delayed
fiscal adjustments in which different sociopolitical groups fight about the
distribution of the fiscal burden. The model assumes that a permanent
shock perturbs the government budget, so that at the existing tax rates,
a deficit appears and the debt begins to accumulate. A social planner
would react immediately to this shock and raise tax revenues in order to
keepa balanced budget." The point of the model s that the distributional
struggle among social groups delays the adoption of the efficient policy
of balancing the budget. More specifically, when the deficit appears, it
is financed partly by external debt accumulation® and partly by some
form of highly distortionary taxation, for instance, seigniorage. A stabi-
lization is defined as a change of policy that stabilizes the debt-to-GNP
ratio and substitutes the prestabilization taxation with a less distortionary
“regular” form of taxation.

Suppose that two groups have to decide on how to share the fiscal
burden of the stabilization.” The longer they wait, the higher are the
costs. The prestabilization fiscal distortions persist over time; the debt
accumulates, so that higher taxes are needed to service it after the
stabilization. An immediate agreement on how to share the fiscal burden
of stabilization makes both groups better off relative to the same agree-
ment reached with delay. However, rational delays occur under two
conditions: if the proposed stabilization is “inequitable,” namely, one
group has to bear a disproportionate share of the fiscal burden; and if
neither group knows how costly it is for the other to postpone the
stabilization.”

These costs can be interpreted in two non-mutually exclusive ways: one
emphasizes the economic costs of the prestabilization distortions, and the

¥ For simplicity and clarity of exposition, this model implies that the optimal
tax smoothing policy implies a permanently balanced budget.

22 With some modification in the notation and in the model construction, the
analysis can be applied to the case of domestic debt.

# With some complications, the model can be extended to more than two
groups.

*The original model of war of attrition in a biological context was formalized
by Riley 51580). Bliss and Nalebuff (1984) further developed it. Kennan and
Wilson (1988} apply this model to labor strikes.
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other emphasizes the political costs (lobbying, political action) of pre-
venting the other group from imposing an undesirable fiscal plan.

The “loser” is the group that pays the larger share of the fiscal stabi-
lization; the “winner” is the other one. Generally, neither group will
accept being the “loser” immediately: each hopes that the other will
concede first. The optimal concession time is determined by equating the
marginal cost of waiting with the marginal benefit of waiting. The mar-
ginal cost is the utility cost of living another instant in the unstable and
distorted economy. The marginal benefit is given by the conditional
probability that the other group will concede in the next instant multi-
plied by the difference in utility between being the “"'winner™ and being
the “loser,” that is, between paying the lower or the higher share of the
fiscal burden.

Themore unequal is the distribution of the stabilization costs, the later
is the expected time of stabilization. The intuition is clear: the more
unequal is the burden of stabilization, ceteris paribus, the higher are the
benefits from waiting. Furthermore, the lower the costs of living in an
unstable economy are, ceteris paribus, the later stabilization occurs. This
suggests that economic mechanisms, such as indexation clauses, which
reduce the cost of macroeconomic instability, tend to postpone adjust-
ments; and political mechanisms, which make it easier and less costly to
exercise a veto power and “block™ proposed stabilization plans, also
delay stabilization.

Drazen and Grilli (1993) extend this mode! by showing that an eco-
nomic crisis may anticipate the stabilization by forcing a solution to the
war of attrition. An increase in the prestabilization costs due to a crisis
makes it so costly to continue the war of attrition that one group con-
cedes. Thus, an economic crisis can, in the end, be socially beneficial:
while it has its costs, it shortens the delay in the adoption of the necessary
stabilization.?

Spolaore (1993) applies war of attrition models to coalition govern-
ments. He considers fiscal shocks that create budget deficits. Given these
shocks, a social planner would follow the optimal policy, which is mod-
eled as a function of the costs of adjustment and the persistence of the
shock. Spolaore takes this optimal policy as a benchmark and shows that
a coalition government delays adjustment, while a single-party gov-
ernment reacts too much relative to what a social planner would do.
This result arises because different parties represent the interests of
different constituencies, each of which would like to be spared from

2 Drazen and Grilli (1993) note that Hirschman (1985) made a similar argu-
ment informally.
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taxes. A coalition government delays the fiscal adjustment until the veto
power game among coalition members is resolved;* as a result, a coali-
tion government does not adjust as often or as much as a social planner
would do. On the contrary, a single-party government overreacts to the
fiscal shock, since it underestimates the social costs of adjustment. In
fact, its constituency can be protected so that it does not bear any cost.
Spolaore also shows that the inefficiencies in policy reactions in a coali-
tion government increase with the number of coalition members. In
summary, Spolaore’s research attributes the accumuiation of public
debt, in part, to the fragmentation of governments and to the degree of
political cohesion.

How do these models answer our two questions? First, “why now?"
War of attrition models explain why countries delay adjustments to
shock, and therefore can explain the procrastination of fiscal adjust-
ments. However, these models do not explain the cause of the original
shock that perturbed the fiscal balance. Roubini and Sachs (1989a and
1989b) and Von Hagen (1992) show that until the first oil shock, by and
large the OECD economies had followed fiscal policies empirically undis-
tinguishable from the tax smoothing model. After the oil shock, certain
countries let their government debt explode by delaying the necessary
adjustment. With different models one can explain different responses
to a common shock, but not the origin of the shock itself.

Why certain countries and not others? Weak coalition governments
have typically postponed fiscal adjustments and have accumulated debt.
Roubini and Sachs (1989a and 1989b) construct a political indicator that
assumes increasing values as government fragmentation increases. They
show that, after controlling for several economic determinants of budget
deficits (suggested by the tax smoothing model), their political variable
is highly significant: the higher the number of parties in a coalition gov-
ernment, the higher is public debt. Grilli, Masciandaro, and Tabellini
(1991) also show that longer-lived governments have smaller deficits. This
finding is consistent with the previous one, since coalition governments
typically have shorter lives than single-party governments.

The nature of party systems and of government structure depends on
the electoral system. For instance, proportional, electoral systems typi-
cally create multiparty systems and coalition governments; on the con-
trary, majoritarian systems typically lead to single-party governments.
Furthermore, government durability is lower in representational systems
characterized by coalition governments (Grilli, Masciandaro, and

*Unlike Alesina and Drazen (1991), Spolaore (1993) relies not on asymmetric
information but on randomization to obtain delays.
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Tabellini (1991)). Therefore, one can suggest a relationship between the
type of electoral system and the level of debt. This observation certainly
fits the cases of Belgium, Ireland, and Italy, the three OECD countries
with the largest debt-to-GNP ratios.

The American version of coalition government is the relatively com-
mon situation of divided government, that is, when the same party does
not hold the Presidency, a majority in the House, and a majonty in the
Senate.? A widely held view, both in the popular press and in academia,
is that divided government in the 1980s was responsible for the buildup
of American deficits.”® The problem with this argument is that divided
government is not a novelty of the 1980s: it occurred often in the past.
On the other hand, the 1980s are a rather unique example of peacetime,
nonrecessionary buildup of debt. Why didn’t divided government create
the same deficits in previous decades as in the 1980s?”

Poterba (1994) and Alt and Lowry (1994) present evidence on the
effect of divided government by looking at American states. They con-
sider the policy response to fiscal shocks and find that the adjustment
is slower in states with divided control than in states with unified con-
trol. Their results are remarkably similar in spirit to those by Roubini
and Sachs (1989a and 1989b) on OECD economies: in both cases coali-
tion or divided governments do not create budget deficits, but rather,
procrastinate the adjustment to shocks.

In summary, the models surveyed in this section establish links be-
tween institutional features, party structure, and budget deficits. The
empirical evidence is quite encouraging for these models, perhaps
more so than for the somewhat related approach of Section IV. Fi-
nally, note that institutions such as electoral systems are themselves
endogenous: they do change over time, although infrequentty. Thus, the
researcher faces a challenging question: to what extent can we take
institutions as exogenous in explaining deficit biases?

In the next two sections we look at models that examine legislatures
and the details of budget institutions more closely.

% For a more extended discussion of similarities and differences between di-
vided government in the United States and coalition governments in Europe, see
Alesina and Rosenthal (1995), Chapter 10; Fiorina (1991); and Laver and Shepsle
(1991).

*%See, for instance, McCubbins (1991) and the criticism by Barro (1991).

2”McCubbins (1991) argues that what matters is not the division between the
President of one party and a Congress with a majon'ty of the other party, but
division between Senate and House. The latter case, which occurred from 1981
to 1986, is much less common. However, McCubbins’s argument still relies
largely on one observation.
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V1. Geographically Dispersed Interests

A large political science literature has studied how the organization of
legislatures leads to inefficient fiscal decisions.”® Although this research
focuses on the U.S. Congress, its implications are broader: for the pur-
pose of our paper, we focus on models in which the geographic base of
members of Congress leads to *“‘excessive” spending.

Weingast, Shepsle, and Johnsen (1981) argue that representatives with
a geographically based constituency overestimate the benefits of public
projects in their districts relative to the financing costs, which are dis-
tributed nationwide. The aggregate effect of rational representatives
facing these incentives is an oversupply of geographically based public
projects. Specifically, the size of the budget is larger with N legislators
elected in N districts than with a single legislator elected nationwide, and
the budpget size is increasing in N, the number of districts. The voters of
district i receive benefits equal to B, for a project, but have to pay I/N
of the total costs if taxes are equally distributed among districts. Thus,
a geographically based representative does not internalize the effect of
his proposals on the tax burden of the nation.

These models typically explain the size of budgets and, in particular,
of expenditures on pork barrel projects; therefore. they do not directly
address the problem of budget deficits. However, these models can be
very useful in answering our questions, if two issues are taken into
account. First, the models should be made dynamic, so that they can
address not only the size of the budget, but also its balance. Second, one
must keep in mind that the share of OECD country budgets devoted to
pork barrel projects is shrinking relative to the share of transfer programs
and entitlement. To be sure, some of the transfer programs have geo-
graphically based constituencies. For example, Florida has a high concen-
tration of old age pensions, and invalidity pensions have been used as a
transfer system from northern to southern Italy (Emerson (1988)). These
are cases in which income redistribution and geographical redistribution
become highly interconnected. However, strictly defined pork barrel
projects are only a relatively small part of current budget problems in
OECD economies.

The crucial insight of this literature is, nevertheless, important: the
geographical distribution of costs, benefits, and decision power can make
an important difference to the aggregate budget. In particular, one can

#gee, for instance. Ferejohn (1974); Fiorina and Noll (1978); Shepsle and
Weingast (1981); Weingast, Shepsle, and Johnsen (1981); and Baron and Fere-
john (1989).
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think of an analogy between some issues of fiscal federalism and the
model by Weingast, Shepste, and Johnsen (1981). Suppose that spending
decisions are taken at the local level, and are financed with transfers by
the national government, which raises taxes. The same mechanism oper-
ates in this case as in the case of geographically elected representatives.
The local authorities do not fully internalize the effects of their spending
decisions over the overall budget for the same reasons that the geograph-
ically elected representatives do not. Ciearly, the incentives for the local
authorities are different if they are responsible for both taxing and
spending decisions.”

The discussion of federalism has recently picked up momentum, both
in the United States and Europe.* Fiscal arrangements linking the center
to local authorities vary greatly across countries. Furthermore, Hughes
and Smith (1991) suggest that from 1975 to the late 1980s one can detect
an increase in the fiscal responsibilities of local authorities. Whether or
not this cross-country and temporal variation of federalist arrangements
can explain budget deficits is still an open question," and is an important
topic for future research.

VII. Budgetary Institutions

Budgetary institutions are all the rules and regulations according to
which budgets are drafted, approved, and implemented. These rules
greatly vary across countries; thus they can potentially expiain cross-
country variations in deficits and debts.

Budget institutions have an effect on fiscal policy outcomes if two
conditions hold: if budget institutions are more difficult to change (de
jure or de facto) than the budget law itself, and if budget institutions
influence the final vote and the implementation of the budget. Both
conditions are met in reality, at least up to a point. Budget institutions
change rather infrequently, although they can be changed when they do
not satisfy the needs of a community.*? The crucial issue, however, is that
budget institutions cannot be changed as easily and frequently as the
budget itself; if they could, they would be totally ineffective.

*’Different federalist arrangements can have important implication for fiscal

redlsmbunons and fiscal stabilization.
5 ’See the recent survey by Hughes and Smith (1991) and the references cited
therein.

*'For a fragment of evidence along this line see the comments by Tabellini on
Hu;hes and Smith (1991).

The Congressional Budget Actef 1974 in the United States is an example of
a major reform of budgetary institutions.
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Whether or not institutions actually affect the final outcome of a legis-
lative vote (and its implementation) is a major item on the research
agenda of modern political science. Shepste (1979) shows that the struc-
ture imposed by certain procedural institutions helps solve the Arrow’s
impossibility problem in legislatures.’® For instance, a key issue is who
holds the agenda setting power and what types of amendments are
admissible in the legislature floor: generally speaking, the theory suggests
that procedural rules that limit universalism and reciprocity are condu-
cive to fiscal restraint. “Universalism” is defined as the property of a
budget that includes *“‘something for everybody.” *‘Reciprocity” is an
agreement not to oppose another representative’s proposal in exchange
for the same favor. As for the case of the models of the previous sec-
tion, research in this area has an American focus, and virtually all the
formal models are more oriented to explaining the size of the budget
than the intertemporal allocation of spending and taxation (i.e., the
budget balance).*

A recent paper by Von Hagen (1992) answers our two questions
concerning budget deficits by focusing on the budgetary institutions of
the 12 members of the EEC. He tests an interesting structural hypothesis,
namely, that budget procedures lead to greater fiscal discipline if they
give strong prerogative to the prime minister or the finance minister; limit
universalism, reciprocity and parliamentary amendments; and facilitate
strict execution of the budget law.”

Von Hagen constructs indices that summarize several budgetary insti-
tutions. The most comprehensive index used in this study includes clas-
sifications of countries as a function of: (1) the strength of the position
of the prime minister (or finance minister) in intragovernment negotia-
tions; (2) the limits (or lack thereof) to parliamentary amendments; (3)
the type of parliamentary votes (item by item, global, etc.); (4) the timing
of parliamentary votes; (5) the degree of transparency of the budget; and
(6) the amount of flexibility in the implementation process.

The classification of countries according to these criteria inevitably
requires some judgment calls, particularly since the author attempts to
capture de facto procedures, beyond the letter of the law. Nevertheless,
the strong support that he finds for the structural hypothesis is convinc-
ing. In particular, he finds that several related indices of budgetary

*3For more specific application to the budget process see Ferejohn and Kreh-
biel (1987), Ferejohn, Fiorina, and McKelvey (1987), Baron and Ferejohn (1989),
Baron (1991), and Weingast and Marshall (1988).

*For a more comparative approach see Wildavsky (1986) and the reference
cited therein.
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institutions are significant explanatory variables for cross-country differ-
ences in the debt-to-GNP ratios and budget deficits in the 1980s in the
EEC; the structural hypothesis receives rather strong support.

Von Hagen’s institutional data are quite rich and deserve further
exploration. For instance, these aggregate indicesincorporate many insti-
tutional differences. A comparison between two *“‘fiscally responsible”
countnes, France and Germany, illustrates the point. France has a very
high index owing to its voting rules and the role of the Prime Minister.
Germany’s voting rules are actually among the least compatible (at least
on paper) with fiscal responsibility; however, Germany also has a high
index because of budget transparency and inflexibility in the implemen-
tation.** Thatis, one finds much variability of institutional arrangements,
even within countries with the same aggregate index.”’

American states are a second example on which one can test the idea
that budgetary institutions matter. American states have a variety of
different arrangements concerning their budget. In addition to different
procedures for budget formation, some states have “hard” balanced
budget rules, others have *‘soft” balanced budget ruies, while a few have
no such rules. Three recent empirical papers make the point that budget
rules do make some difference, although probably not as much as the
letter of the law would imply. Von Hagen (1991) concludes that budget
rules have some effect on the level and composition of state debts. Alt
and Lowry (1994) and Poterba (1994) argue that American states with
harder balanced budget rules react more promptly and more energeti-
cally to negative revenue shocks or positive spending shocks.

In summary, the crucial message of this research is that budgetary
institutions influence fiscal policies. Does this insight help to answer our
two questions? Institutional differences can certainly contribute to an-
swer our second question: why in certain countries and not in others?
As for the first question (why now?), there might be more of a problem.
As Von Hagen (1992) notes, budgetary institutions are relatively stable
over time. Thus, how can we explain the sharp increase in the cross-
country variance of fiscal performances in the 1970s and 1980s relative
to the two previous decades?

*The indices are defined as increasing with the structural hypothesis.

3 In fact, in variations of the basic index in which these two characteristics are
not considered, Germany’s rank drops a few positions.

*’Von Hagen (1992) also tests less successfully another hypothesis, focusing on
the existence of long-term (i.e., multiyear) budget plans. This hypothesis is
harder to test and the proposed indices probably rely too heavily on the existence
of long-term budget proposals that are not truly binding. See Tanzi (1994) for a
discussion of the perverse effect of noncredible long-term budget plans.

©lInternational Monetary Fund. Not for Redistribution



24 ALBERTO ALESINA and ROBERTO PEROTTI

One possible answer is to consider the effect of economic shocks in
countries with different budgetary institutions, along the line of war of
attrition models. Perhaps the consequences of budgetary institutions not
adequate to enforce fiscal responsibility have a particularly negative
impact in periods in which fiscal adjustments are needed. In our view, this
is a promising avenue to be explored further with careful comparative
empirical work.

VIII. Policy Implications

The policy implications of the political economy literature are par-
ticularly relevant for institutional reforms. If policy outcomes are in-
fluenced by politico-institutional variables, then in order to improve
policymaking one has to intervene at the institutional level. Several
OECD economies are struggling with fiscal adjustment programs and
fiscal reforms. Formerly planned economies are in the process of build-
ing new fiscal institutions, and their policy advisors have to deal with
institutional questions.’®

There are two types of institutional reforms: changes in the legislation
directly regulating the budget formation, and more general institutional
reforms, such as changes in electoral laws.

The Budget Formation
Balanced Budget

One of the most commonly advocated reforms of the budget process
is the introduction of a balanced budget law, or more generally, of
regulations that limit the discretion of each government in running
deficits.” The tax smoothing theory implies that, in general, a balanced
budget policy is suboptimal. However, we have also argued that this
theory is not a completely accurate description of actual fiscal policies.
Thus, two questions arise: is a suboptimal balanced budget policy supe-
rior or inferior to the suboptimal policy obtained without the balanced
budget law, and how can one make a balanced budget law enforceable?

The first question is difficult, since it involves comparisons of second-
best outcomes. Generally, the larger are the politically induced ineffi-
ciencies, the more attractive is the option of a balanced budget law. For

38Q0n this point see Tanzi (1992) and (1993).
¥ For instance, Buchanan and Wagner (1977).
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instance, if it is true that proportional electoral systems with coalition
governments are more likely to procrastinate budget adjustments, then
a balanced budget law is particularly appropriate in these systems.

The costs of a balanced budget law are the loss of fiscal stabilization
over the cycle and the loss of flexibility in reacting to shocks on expen-
diture or revenues. In theory, these problems could be overcome by a
contingent rule—forinstance, a cyclically adjusted balanced budget rule.
However, the more complicated the rule, the harder it is to enforce it. ¥

The enforceability of a balanced budget law isalsoa complex question.
Any law can be changed by a sovereign, even though certain laws are
more difficult to change than others. For instance, a constitutional
amendment is typically the most difficult law to change, since it requires
the most complex procedures and the highest qualified majorities in the
legislature. This is why the most enthusiastic supporters of balanced
budget rules favor this institutional solution.

The procedural choice runs into the usual trade-off between commit-
ments and flexibility: by making it very difficult to change the law, one
makes commitments more credible but reduces the possibility of reacting
tounforeseen shocks. When a certain government, representing a certain
majority, is in office, it has an incentive to break the balanced budget rule
and impose it on future governments. By doing so, the current govern-
ment achieves the flexibility needed to favor its constituency and leaves
the costs of debt and the constraint of the balanced budget law on its
successor. Thus, if the balanced budget rule can be broken by simple
majority and the government commands this majority, then the rule is
not credible.

By increasing the size of the majority needed to break the rule, one
gains credibility but loses flexibility. A challenging normative problem
is to decide what is the optimal qualified majority required to abandon
the balanced budget. This majority requirement should be increasing
with the politico-economic forces that increase the incentive to run
deficits (as discussed in the previous sections), increasing in the pre-
dictability of expenditures and revenues, and decreasing the benefits of
fiscal stabilizations.

Procedures for Budget Approval

War of attrition models suggest that by limiting the veto power of
players involved in the budget formation, one reduces delays in fiscal
adjustments and enforces fiscal responsibility.

* For a discussion of this point, see Tanzi (1994).
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A first-stage war of attrition may be played within the government
among spending ministers at the stage of budget formulation; this is most
likely to happen in coalition governments where different ministers be-
long to different parties. Spending ministers are more likely to be sensi-
tive to special interest pressures than the Prime Minister or the Finance
Minister; the latter are more sensitive to the overall size and financing
of the budget. The effect of intergovernmental wars of attrition is reduced
if either the Prime Minister or the Finance Minister has a strong role in
the budget formation process. Procedures that make a Prime Minister
strong are those that limit the veto power of spending ministers.

A second stage at which wars of attrition may take place and special
interests can endanger fiscal responsibility is during the process of legisla-
tive approval of the budget. Procedures that limit the type of admissible
amendments, and impose first a vote on the size of total spending and then
a discussion of specific items are more likely to limit deficits.* By voting
firston the overall size of the budget and the balance, one avoids the likely
outcome of reconciliating conflicting spending needs with an increase in
the deficits.

Central Bank Independence

Several authors have highlighted the superior achievements of inde-
pendent central banks on the inflation front.” Independent central banks
may also enforce fiscal responsibility by limiting the government’s access
to seigniorage as a more or less hidden tax. With an independent central
bank, deficits have to be bond financed; this leads to an increase in the
debt-to-GNP ratio and, possibly, higher interest rates. In other words,
the government faces a harder budget constraint.

Electoral Reforms

Proportional electoral systems lead to coalitions and fiscal deadlocks,
which delay stabilizations. Majoritarian systems, by concentrating power
in a single party, avoid deadlocks but may create excessive variability of
policies, since the party in office is not moderated by coalition partners.*}
As usual in economics, there is a trade-off.

*'The empirical results of Von Hagen (1992) bring support to these views. For
more theoretical discussion, however, see Ferejohn and Krehbiel (1987).

“’For instance, Alesina and Summers (1993), Cukierman, Webb, and Neyapti
(1992), and Grilli, Masciandaro, and Tabellini (1991).

’For an interesting formalization of these ideas see Spolaore (1993). For a
discassion of policy moderation in coalition government, see Alesina and Rosen-
thal {1995%1. See Tabellini and Alesina (199{)§f0r some results on the relationship
between the distribution of voter preferences and policy variability.
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What position should one take on this trade-off? The literature re-
viewed here provides partial answers to this question. For instance, coun-
tries with a very polarized distribution of preferences (perhaps related to
income distribution) may need more proportional electoral systems to
avoid extreme policy variability, owing to changes in governments with
extreme positions. On the other hand, in periods of economic crisis or
transition, coalition governments may be an obstacle to the much-needed
swift policy action.

Clearly, electoral laws cannot be changed very frequently; thus coun-
tries have to make a relatively permanent choice on this trade-off. Gen-
erally speaking, choices toward the extremes of the trade-off are unlikely
to be optimal. As for the budget deficits, a mistake toward excessive
proportional representation is likely to have more negative consequences
than the opposite mistake. This is particularly true if proportional elec-
toral systems are accompanied by budgetary institutions that are not
likely to enforce discipline; for instance, a weak Prime Minister in the
cabinet or unlimited amendments in the legislature.
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Restraining Yourself:
The Implications of Fiscal Rules
for Economic Stabilization
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State budgets played a significant macroeconomic role in the United States
during the 1970s and 1980s. Their cyclical responsiveness was affected by
the severity of statutory and constitutional fiscal restraints. Moving from
no fiscal restraints to stringent restraints lowered the fiscal offset to income
fluctuations by roughly 40 percent. Simulations indicate that a reduction
in aggregate fiscal stabilizers ofthis size could lead to a significant increase
in the variance of aggregate output. [JEL E62, H61, H74]

RESTRA&NTS on the fiscal freedom of budgetary authorities are in-
creasingly in the news. In the United States, the Gramm-Rudman-
Hollings Act and associated legislation (discussed in Sheffrin (1987))
limit the freedom of the U.S. Congress to authorize expenditures that are
forecast to increase the federal budgetdeficit. A balanced budgetamend-
ment to the U.S. Constitution has been under discussion for some time
and was a component of the “‘Contract with America” on which Repub-
lican Party candidates successfully campaigned in the 1994 midterm
election. In Europe, the Maastricht Treaty on Economic Union specifies
ceilings or “reference values” for the debts and deficits of European

* Tamim Bayoumi is an Economist in the Research Department. e is a
graduate of Cambridge and Stanford Universities. Barry Eichengreen is the John
L. Simpson Professor of Economics and Professor of Political Science at the
University of California at Berkeley. This paper was written while Barry Eichen-
green was a consuitant to the IMF’s Research Department. After the first version
of this manuscript was drafted, the authors discovered a study by Poterba (1993).
which considered the same question they take up here and reached similar
conclusions, albeit using an entirely different methodology. For helpful com-
ments. the authors are grateful to James Poterba and Geoffrey Woglom.
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Union (EU) member states participating in Europe’s monetary union
(EMU) that could conceivably limit their freedom to adjust their budgets
to the cycle.!

Most research on statutory and constitutional fiscal restrictions has
focused on their effectiveness in limiting debts and deficits. Several
investigators have used data for U.S. states, all of which, aside from
Vermont, are subject to statutory or constitutional debt and deficit limits.
Since the stringency of these provisions differs, the states provide a kind
of natural faboratory in which to study the effects of fiscal constraints on
behavior.? Anderson and ACIR (1987), von Hagen (1992), and Eichen-
green (1994) use data for U.S. states to model the determinants of defi-
cits and debts. Bayoumi, Goldstein, and Woglom (1995) and Bayoumi
and Eichengreen (1994) use state-level data to examine the connection
between fiscal restrictions and the cost of government borrowing.

Political economy analyses emphasizing the tcndency for logrolling
and pork-barrel politics to bias debts and deficits upward imply that fiscal
restrictions designed to bring about their reduction are desirable. This
paper suggests that there is, however, another side to this coin. Statutory
and constitutiona!l restraints that limit debts and deficits also lower the
responsiveness of state budgets to the cycie and hence reduce the extent
of the fiscal stabilization. We present evidence of this effect using data
on U.S. states. We find that the cyclical component of state budgets,
which provide a significant part of overall U.S. fiscal stabilization, tend
to diminish with the strength of constitutional and statutory restraints.

In Section 1, aggregate data for U.S. state and local governments are
used to estimate the extent of automatic stabilization and to test for
changes in this role over time. Section II uses evidence disaggregated by

' The Maastricht Treaty requires that budget deficits not exceed 3 percent of
GDP and that public debts not exceed 60 percent of GDP. These ceilings are
subject to qualifications, however. Countries will only be said to be in violation
of the defcit rule if the deficit ratio exceeds 3 percent and if in addition either
it has not declined *‘substantially and continuously™ to "close to" that level or it
cannot be regarded as “exceptional and temporary and ... close to” 3 percent.
The debt ratio will be said to be violated only if it exceeds 60 percent and if in
addition it is not sufficiently diminishing and approaching the 60 percent level
at a satisfactory pace.”

* A potential problem is that these restrictions could themselves depend on
fiscal behavior. It Is possible that stringent statutory or constitutional restraints
are imposed in those states with large or widely fluctuating deficits. However,
these restraints are generally of sufficient aﬁe to be independent of current fiscal
conditions. Many states adopted them in the 1840s in response to a prior wave
of defaults; by the time of the Civil War, 19 states had adopted some form of
constitutional amendment restricting borrowing. As new states were admitted to
the union, many incorporated debt limits into their constitutions. See Ratchford
(1941) for more details.
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government and region to isolate the impact of statutory and constitu-
tional restraints. Section 111 compares the results for the United States
with those for other nations, contrasting countries with both federal and
unitary government structures. Section [V uses simulations of a macro-
economic model to assess the implications of fiscal restrictions and the
reductions in fiscal stabilization they imply for the volatility of the econ-
omy. Section V, in concluding, returns to the implications of the analysis
for the debate over the efficacy of a balanced budget amendment in the
United States and thefiscal restrictions specified by the Maastricht Treaty
on Economic Union.

1. Aggregate Evidence from U.S. States

We use quarterly data on budget balances and output since 1960 to
analyze the cyclical properties of U.S. state and local government fiscal
positions.> No attempt is made to distinguish between movements in the
fiscal balance due to discretionary policy and those due to automatic
stabilizers (nondiscretionary changes in revenues and expenditures
caused by changes in output), since it is difficult to make such a distinction
for a government sector that operates under fiscal restraints and that may
have to enact *‘discretionary” changes in taxation and expenditure in
order to remain within statutory limits. It is also likely that the design of
the tax and transfer system, and hence the provision of automatic stabi-
lizers, is affected by these same fiscal restraints; for example, a state with
very strict constitutional fiscal controls would be unlikely to adopt a tax
and transfer system that was highly sensitive to economic activity.

The association between the aggregate state and local government
budget balance and output is displayed in Figure 1, which juxtaposes the
balance for state and local governments excluding social insurance pay-
ments as a percentage of GDP against the output gap.* There appears to
be a break around 1970 in the relationship between cyclical movements
in output and the fiscal balance. While state and local budget balances
displayed relatively little cyclical responsiveness in the 1960s, they fol-
lowed the cycle more closely in the 1970s and 1980s. By implication, state

*The quarterly National Income and Product Accounts (NIPA) aggregate state
and local governments. We differentiate between them when we move to annual
data below.

“The gap is measured as the deviation of the logarithm of output from a
quadratic ime trend. Social insurance payments are usually excluded since these
payments are nondiscretionary and relatively volatile. Including such payments
makes no difference to the analysis (Bayoumi (1992)).
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Figure 1. Cyclical Beftavior of State und Local Govermmnent Fiscal Bualances
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and local government fiscal balances fluctuated over a relatively narrow
range in the 1960s, but their variance increased subsequently.

Behavior in the second half of the 1980s and the 1990s was more
complex. The economic expansion from mid-1984 to 1989 was accompa-
nied by a deterioration in fiscal balances, contrary to the presumption of
countercyclical fiscal behavior. But in 1990, when output started to fall
relative to trend, the deterioration of fiscal balances accelerated, as
predicted by the assumption of countercyclical behavior. The balance
then started to improve from mid-1991 onward along with the state of the
macroeconomy.’ States appear to have pursued countercyclical policies
over the 1991 recession, but not during the preceding expansion.

These relationships can be analyzed more systematically if we assume
that the change in the fiscal balance depends upon the rate of growth of
real output and on its own lagged value (a term that limits the {ong-run
movement of the balance from its initial equilibrium):

A(BAL/GDP), = o + B Alog(Y,) + 7(BAL/GDP),_, + ¢,, (1)
where (BAL/GDP) is the ratio of nominal fiscal surplus to output, A

is the first difference operator, Y is real GDP, and ¢, is an error term.

*Bayoumi (1992) provides further discussion of the behavior of state and local
government since the mid-1980s.
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Table 1. Cyclical Behavior of State and Local Governmem Budget Balances
Estimating Equation: A(BAL/GDP), = a + B Alny, + 7(BAL/GDP),_,

1959:2-1969:4 1970:1-1992:1
B R? B R?
Overall surplus -.022 47 083 75
(.021) (.022)
Expenditures —-.080** .99 —.104** 96
(.020) (.012)
Revenues —.104** 99 -.029* 85
(.018) (.022)

Notes: The equations were estimated using ordinary least squares. Estimates
of the constant term and lagged dependent variable are not reported. Onc
asterisk signifies coefficient is significant at S percent level; two asterisks signify
coefficient is significant at | percent level.

Greek letters represent estimated coefficients. Since the fiscal surplus
and real output are both measured as first differences, the coefficient
B can be seen as measuring the sensitivity of the level of the fiscal bal-
ance to output, with a positive value indicating that the balance varies
countercyclically, damping fluctuations.

Table 1 reports estimates of equation (1) for the overall state and
local budget balance as well as for expenditures and revenues sepa-
rately (all excluding social insurance) for the periods 1959:2-1969:4 and
1970:1-1992:1.° For the first subperiod the estimate of 3 is negative,
although insignificantly different from zero, implying that the state and
local government sector played little or no role in damping fluctuations.
The negative coefficient on expenditures, which indicates that spending
(as a share of GDP) falls when output is above trend and rises when it
is below trend, is almost exactly offset by a similar path for revenues.

For the second subperiod (the 1970s, 1980s, and early 1990s) the
coefficient on the balance, at 0.083, is significantly different from zero
at the 1 percent confidence level. Each 1 percent rise in the growth rate
of GDP was associated with an increase in the surplus of 0.083 percent
of GDP, in other words, helping to reduce the impact of aggregate

®We ran the regressions separately for these two subperiods because of the
evidence of a structural shift discussed above. Regressions with and without
allowance for a shift in the constant term in the mid-980s, to take account of the
surprising deterioration in state balances at that time, gave very similar results;
those reported do not include the split constant term. Experiments with other
functional forms, for examr]e. including a time trend or a levels term in output,
also produced similar results.
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disturbances on the economy. This rise in the coefficient on the balance
reflects a rise in the sensitivity of the ratio of expenditures to GDP over
the cycle, together with a fall in the sensitivity of revenue.” The largest
change is in the equation for revenues, where the estimate of 3 falls from
a significant —0.104 before 1970 to an insignificant —0.029 thereafter.®

[s it possible that this change in the behavior of revenues reflects a
change in the responsiveness to the cycle of federal grants rather than a
change in state and local sector behavior itself? To test for this possibility,
we reran the regressions dividing the revenue data into federal grants and
revenues from own resources. Most of the change in the behavior of
revenues is attributable to revenues from own resources, which is in-
consistent with the aforementioned hypothesis. The estimate of  for
revenues from own resources (not reported) fell from —0.072 to —0.023,
and that on federal grants, from —0.032 to —0.010.

The change in the cyclical behavior of both expenditures and revenues
plausibly reflects the transfer of fiscal responsibility from the federal to
the state level. Prior to the 1970s, federal assistance to state and local
governments mainly took the form of categorical grants with narrowly
specified objectives.’ The “New Federalism™ of the Nixon administration
aimed to give lower levels of government significantly more discretion
over their use of federal money.!” This transfer of fiscal responsibility
could have encouraged state and local governments to take more account
of the cycle when formulating budgets. One possible reflection of this
change in priorities was the creation of explicit budget and economic
stabilization funds. The first of these was set up by Michigan in 1977,
which was then followed by 34 other states."

’Since the balance reflects the difference between spending and revenues. this
translates into an increased cyclical sensitivity of the balance. Note that a reduc-
tion in the sensitivity of the spending/GDP ratio to the cycle is equivalent to an
increase in the sensitivity of the absolute level of real spending to the cycle. This
is because GDP moves with the cycle; hence, a fixed ratio of spending to GDP
im?]ies a large cyclical element in actual spending.

This is consistent with a move to a more medium-term budget perspective,
with tax rates being kept relatively stable over the cycle. Feenberg and Rosen
(1986) estimate that personal income and sales taxes, which make up the bulk of
state (but not local) government revenues, have a combined elasticity of close
to unity. This impltes that, with unchanged tax rates, the ratio of revenues to
nominal GDP would stag constant over the cycle.

°Swartz and Peck (1990).

'*While the scope of federal assistance expanded in the 1960s, its administra-
tion remained essentially unchanged until tﬁe early 1970s, when the State and
Local Assistance Act (1972) consolidated over l3l} categorical grant programs
into six block grants with significantly reduced fiscal controls.

" Details of the operation of these stabilization funds are contained in ACIR
(1991). National Governors’ Association (1992) reports their financial position.
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II. Regional Evidence

The results reported above use data aggregated over all state and local
governments. To further investigate behavior of different levels of gov-
ernment, individual-state data on state and local budget balances were
collected from the Bureau of Census.'? Given the change evident in the
aggregate data around 1970, we limited the sample used in this section
to the period 1971-90." All fiscal variables were normalized by dividing
by nominal gross state product (the regional equivalent of GDP) for the
previous year and combined into the eight standard regions employed by
the Bureau of Economic Analysis.'?

Table 2 shows the results from reestimating equation (1). They indicate
that state rather than local governments stabilize over the cycle. When
the model is estimated as a system with B constrained to be equal across
regions, its value is .077 and highly significant at standard confidence
levels. In contrast, the coefficient in the local government regressions is
.003 and insignificantly different from zero. At .080, the sum of the
coefficients on state and local government is verysimilar to that produced
by the quarterly NIPA data.

We also report values of  for each region when they are not con-
strained to be equal and the likelihood ratio statistic associated with the
constraint. When the regional coefficients are freely estimated the results
confirm the lack of importance of local governments in fiscal stabiliza-
tion. The constraint of equality across the coefficients cannot be rejected,
andonly one ofthe freely estimated values differs significantly from zero.
In contrast, the hypothesis of equality is rejected for state governments,
indicating the existence of significant differences in behavior across
regions. State budgets on the eastern seaboard (New England and the
Mideast) and the Far West display relatively large cyclical offsets, with
coefficients on the order of 0.11-0.14. The other western regions (the

“The state fiscal balance is defined as total government revenues minus total
expenditures, while the local government fiscal balance is defined as total rev-
enues less direct expenditures. These data are reported on a fiscal year basis,
which %enerally start in July of the previous year. Despite the fact that state
unemploymentinsurance trust funds are administered by the federal government,
our consolidated state-level data were constructed to include them smce they are
likely to be sensitive to the cycle.

*Due to limitations of the available data, these local government regressions
startin 1975. To conserve degrees of freedom, a time trend was substituted from
th(i lagged dependent variable in the local government regressions reported
below.

“New England, Mideast, Great Lakes, Plains, Southeast, Southwest, Rocky
Mountains, and Far West.
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Table 2. Regional Results for State and Local Governments

State governments Local governments
g R? B R?
All Regions 077> 32-75 003 .16-76

(.010) (.004)

New England 132** 66 016 22
(-043) (.011)

Mideast JLS5** .80 .035* 40
(.027) (.016)

Great Lakes .070** .70 -.005 45
(.013) (-007)

Plains .040* 33 -.003 40
(.016) (-014)

Southeast .066** 75 .002 54
(.013) (-009)

Southwest .080** 53 .013 .50
(.018) (.609)

Rocky Mountains .099** 75 -.005 76
(.015) (.010)

Far West 134* 45 .015 .60
(.023) (.013)

Likelihood ratio test

of constraint (x*(7)) 14.2* 9.0

Notes: The equations were estimated using least squares. The first row shows
the results when all of the B coefficients were constrained to be the same. The
last row shows the results from testing this constraint using a likelihood ratio test.
The state government equations were estimated over FY 1971-90; the local
government data over FY 1975-90. The estimated coefficients on constant terms,
lagged dependent variables, and time trends are not reported. One or two
asterisks indicate the coefficient is significant at the 5 or | percent level, respec-
tively.

Southwest and Rocky Mountains) have somewhat lower values (0.08—
0.10), while the Midwest and South (the Great Lakes, Plains, and South-
east regions) have the smallest offsets, ranging from 0.040 to 0.070."

Of the SOstatesin the union, 49 have some sort of limits on the amounts
and types of debt that they are legally allowed to issue. In addition, a
number of states operate subject to statutes that limit deficits as well as
debts. Some states are prohibited from carrying a deficit into the next

'3 All of these cyclical coefficients are significantly different from zero at the
1 percent level, confirming the result of the previous section that, over the period
1970-90, state governments have indeed provided significant regional automatic
stabilizers.
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fiscal year. In others, the governor must only sign a balanced budget;
subsequent events that cause the fiscal balance to deteriorate do not
require immediate action. In still other states the legislature must only
pass a balanced budget. Some of these restraints are in the state consti-
tution, while others are statutory.'® The regions that are estimated to have
relatively large cyclical offsets tend to be those with less stringent fiscal
restraints, while those with smaller cyclical offsets have more stringent
restraints. Many New England states have particularly weak fiscal restric-
tions; in the Far West. California. which dominates the region econom-
ically, also has relatively lax fiscal controls. In contrast, all of the states
in the Plains region have relatively stringent restraints.

To further investigate the connection between legislative controls and
countercyclical sensitivity, we repeated the regressions for state govern-
ments on a state-by-state basis. We then related the estimated values of
B to an index of the stringency of state fiscal controls constructed by
Anderson and ACIR (1987). This index, which varies from ¢ to 10,
attempts to summarize the severity of fiscal restraints on state govern-
ments. Of the 50 states, 26 have an index of 10, while 8 have a value of
5 or less; only Vermont has an index of 0, indicating no restrictions on
borrowing. A regression of the estimated B coefficients on the index of
controls produced the following:"

COEF = 0.1361 — .0055 (FISCAL INDEX)
(0.0201)**(.0024)*
R?= .10

The coefficient on the fiscal index differs from zero at the 5 percent
level. Moving from no fiscal controls to the most stringent level of
controls lowers the cyclical offset by 0.055. Given the estimated intercept
of 0.136, this suggests that fiscal controls can have a sizable impact on
stabilization, reducing the cyclical variance of the fiscal balance by about
40 percent of its original value. When the sample is limited to states with
fiscal indices of 6 or more, which covers over four fifths of the full sample

'® State-by-state details of these provisions can be found in Significant Features
of Fiscal Federalism, an annual publication of the Advisory éouncil on Inter-
governmental Relations (ACIR). Table 3 of ACIR (1991), for example, indicates
that while governors must submit a balanced budget in45 states, they are required
to sign a balanced budget in only 34 states.

'7 Although the equation uses generated values from an earlier regression,
the coefficient estimates are unbiased because the generated values are in the
dependent variable. One asterisk si%nifies that the coefficient is significant at the
5 percent level; two asterisks signify that the coefficient is significant at the 1
percent level.
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and eliminates the largest outliers, the estimated impact of fiscal controls
is even larger; this indicates that the full-sample results if anything
provide a conservative estimate of the effect.

Which component of the surplus—revenues or expenditures—is most
strongly affected by restraints? To answer this question we reestimated
equation (1) for revenues and expenditures separately. As with the
overall surplus, the 3 coefficients obtained from individual state regres-
sions were then regressed on the fiscal index. We also included the
logarithm of the level of real state product on the grounds that state
governments administer more programs directly in smaller states. which
may also affect the cyclical behavior of revenues and expenditures. Most
of the difference in behavior associated with fiscal constraints turns out
to be on the expenditure side. The coefficient on the fiscal index in the
expenditure equation is —.0045, as opposed to .0005 in the revenue
equation. About 90 percent of the reduction in fiscal stabilizers associ-
ated with fiscal restraints occurs, in other words, through reducing the
cyclical sensitivity of expenditures, a result that contrasts with the com-
parison between the periods before and after 1970 discussed earlier,
where the main change was in the behavior of revenues.

In short, while some fiscal stabilization appears to be carried out by
state governments, less is undertaken by states operating under relatively
stringent fiscal restraints, mainly because of reductions in the cyclical
sensitivity of their expenditures.

III. International Evidence

The results summarized above indicate a significant role for fiscai
stabilization by state governments in the United States, a country
whose fiscal structure is relatively decentralized. This finding raises the
question of how the situation compares in other countries. [s greater
responsibility for fiscal stabilization undertaken by the central govern-
ment in countries with more unitary governments, or is less overall fiscal
stabilization supplied?

To address this question we gathered data from the OECD National
Accounts (various issues) for several large industrial countries. We distin-
guished net lending by central government and social security funds from
that by lower levels of government.'® Using data from 1970 to 1989 we

'3To focus on the distinction between central and other levels of government
the accounts for central government and social sccurity funds were consolidated.
It turns out that social security funds provide a significant level of stabilization
in the United States and Germany but not in the other countries studied.
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Table 3. Estimates for OECD Countries
Estimating Equation: A(BAL/GDP), = o« + $3Aln, + 1(BAL/GDP), , + &

Central government

(including social Lower levels of
security funds) government
REVIGDP B REV/GDP B

Canada 193 34(13)** 181 17(.06)°
Germany 302 33(.11)** 438 .23(.04)**
United States .202 49(.13)** .103 .08(.02)**
France .399 43(.11)** 034 .01(.03)
Japan .212 J31(.10)** .061 .86(.03)
The Netherlands 477 47(.10)** .031 -.01(.04)

Log likelihood
test X (6) 8.1 20.0**

Notes: The equations were estimated using multiequation least squares on
annual data over the period 1971-89. Estimated coe?ﬁcicms on the constant
terms, lagged dependent variables, and time trends are not reported. One or two
asterisks indicate the coefficient is significant at the 5 or 1 percent level, respec-
tively. The likelihood ratio test is a test that all of the coefficients are equal.

estimated equation (1) (augmented by a time trend) for Canada, Ger-
many, the United States, France, Japan, and the Netherlands.'’ The first
three countries are federal states in which lower levels of government
possess significant autonomy; the others have more unitary fiscal and
political structures.

Table 3 summarizes the importance of revenues from own resources for
central and lower levels of government as a proportion of nominal GDP.
Own revenues accruing to lower levels of government are significantly
higher in federal than unitary states, implying a higher degree of effective
fiscal autonomy in the case of the former. Table 3 also reports estimates
of B for the fiscal balances corresponding to these different levels of
government. These indicate a difference in the extent of fiscal stabiliza-
tion provided by lower levels of government in federal and unitary states.
While the coefficients associated with output growth are large and sig-
nificant for the three federal states in our sample (Canada, Germany,
and the United States), those for unitary states are small, insignificant,
and even incorrectly signed.?’

Models were also estimated for Sweden and the United Kingdom. but the
results were unsatisfactory. This presumably reflects structural shifts in fiscal
policy relationships.

®The estimates of B for the United States verify that our conclusion that the
state and local government sector has operated a countercyclical policy is robust
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There is a clear difference, moreover, between the estimated coeffi-
cients for lower levels of government in the United States on the one hand
and in Canada and Germany on the other. In the United States, where
borrowing by the state and local sector is widely constrained by statute
and constitution, the elasticity of the state and local budget balance with
respect to output is less than half of that for Canadaand Germany, where
comparable restraints do not apply. This is consistent with the evidence
reported above that statutory and constitutional restraints significantly
reduce the magnitude of fiscal stabilizers.”!

The coefficients measuring the extent of the fiscal stabilization pro-
vided by central governments (including social security funds) are rela-
tively similar across countries. All of these coefficients fall in the range
from (.3 to 0.5, and the hypothesis of equality across countries cannot
be rejected. Given the marked differences in the stabilizers provided by
lower levels of government (as described in previous paragraphs), this has
two implications. First, countries with federal structures in which lower
levels of government are subject to fiscal restraints enjoy significantly less
automatic stabilization than countries with federal structures in which
lower levels of government are unrestrained. Second, given the relatively
small differences across countries in the extent of the automatic stabiliza-
tion provided by central governments, federal states—including even the
United States, where the magnitude of the stabilization provided by
lower levels of government is somewhat lower due to legal restraints—
enjoy a higher overall level of automatic stabilization than do countries
with unitary structures.”

We also estimated the model separately for revenues from own re-

to alternative data sources. While central government (including social security
funds) provides the bulk of the automatic stabilization, state and local govern-
ment also plays a significant role. At .08, the estimated coefficient on the change
in output for the fiscal balance of lowerlevels of government is very close to that
den'ved from the preceding section on the basis of independently constructed
data. Comparing the estimated coefficient for state and local government with
that for central government, it appears that state and local government provided
about one seventh of total automatic stabilizers over the 1970-89 period.

' Attempts to impose cross-equation restrictions confirm the significance of
both the difference between federal and unitary states and that between the
United States and the other two federal states. Likelihood ratio tests reject the
restriction that the Canadian, German, and U.S. coefficients are equal, as well
as rege-c:ing equality across all countries.

22 Similar results are reported by Jaeger (1993), who considers the cyclical
response of the general government balance for the seven major industrial coun-
tries. Two federated states, Canada and Germany, have the largest responses,
although, in contrast to our results, the other federated state, the United States,
has the lowest response.
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sources and for expenditures. There was little evidence of a patternacross
countries. Although the B coefficients associated with central govern-
ment revenues were generally small and insignificant, those for France
and the Netherlands were around —0.3 and highly significant. The B
coefficients on expenditures in these countries were correspondingly
higher. These differences may reflect reliance on indirect tax revenues in
these countries. Overall, it appears that the relatively predictable behav-
ior of the total balance is consistent with a range of sensitivities of
revenues and expenditures to output.

1V. Simulation Analysis

Underlying this discussion is the notion that fiscal stabilization can re-
duce the impact of macroeconomic shocks and hence that diminishing the
cyclical sensitivity of those balances may increase the variability of out-
put. This section provides evidence on these effects using MULTIMOD,
a rational-expectations macroeconomic model developed at the IMF.

A version of MULTIMOD was developed in which the coefficient
linking the U.S. government fiscal balance to output was set at 0.4,
approximating the average of the central government responses reposted
in Table 3. Though the use of the U.S. model in the simulations was
arbitrary, experiments with models for other countries indicate that the
major conclusions carry over. We focus on a shock which might be
thought of as atypical “‘business cycle” disturbance, namely, a temporary
5 percent fall in the propensity to consume.?

We started by running a standard simulation in which the level of
real government consumption and the tax rate were left unchanged while
the fiscal balance was allowed to vary freely. The simulation was then
repeated with the fiscal balance fixed (by varying either government
consumption or taxes net of transfers).

Results are reported in Table 4. The size of the initial shock to output
rises, as expected, when the operation of the government balance is
constrained. Importantly, the size of this change is dependent on the
instrument that is used to eliminate movements in the fiscal balance.
When government consumption is used, the initial fall in output

2 Clearly, many other types of shocks couid be analyzed. As a check on the
robustness of the results, the analysis was repeated for an alternative shock,
namely, a temforary rise in the short-term interest rate. The effect of the

overnment balance on output was very similar across the two simulations,
mdicating that the precise shock is relatively unimportant for the results.
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Table 4. MULTIMOD Sinudation of @ Temporary 5 Percent Fall
in the Propensity to Consume

(Percentage deviation from baseline)

1993 1994 1995 1996 1997
Base case scenario
Real GDP -2.8 -0.4 0.9 1.1 1.0
Govt. deficit
(billions of dollars) —64.5 5.9 46.8 57.2 45.5
Government consumption used to close budget gap
Real GDP -4.6 0.0 20 1.8 0.8
Govt. consumption
(billions of dollars) 10.1 -0.9 -6.5 -6.2 -3.0
Taxes net of transfers used to close budget gap
Real GDP -3i2 -0.2 1.2 113 0.9
Tax rate (percentage) 0.3 0.4 0.1 -0.1 =0.3

increases by about two thirds, from —2.8 percent to —4.6 percent. When
taxes net of transfers are used, the increase in the change in output is
smaller, from —2.8 percent to —3.2 percent. These differences reflect the
different output multipliers associated with these different instruments
in MULTIMOD.

While these results show the impact of completely eliminating fiscal
stabilizers, fiscal restraints are more likely to reduce the responsiveness
of the government balance to the cycle than to eliminate it altogether.
Since the model is approximately linear it is possible to calculate inter-
mediate variations by appropriately averaging the basic simulations. The
results for U.S. state governments reported above indicate that fiscal
restraints may reduce the sensitivity of the fiscal balance to the cycle by
40 percent, with most of the adjustment coming through expenditure
restraint.” Assuming that this adjustment is divided between govern-
ment consumption and taxes net of transfers in the ratio of 3:1, the
implied shock to output is —3.4 percent [(0.6 x 2.8) + (0.3 x 4.6) +
(0.1 x 3.2)}-—an increase of over 20 percent from the case with freely
acting fiscal stabilizers.

Our calculations thus indicate that if central government fiscal stabiliz-
ers fell by the percentage that we have estimated occurs in states with
stringent fiscal restraints, the macroeconomic impact could be significant.

* As discussed in Section 1I above.
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VI. Conclusions and Implications

This paper has considered the countercyclical role of the fiscal policies
of different levels of government in the United States and other industrial
countries, along with the impact offiscal restraints. For the United States
we find that state budgets played a significant role in macroeconomic
stabilization in the 1970s and 1980s, providing about one seventh of the
total fiscal offset to income fluctuations. The rest was supplied by the
federal budget and social security trust funds. Local governments played
little or no role in cyclical stabilization. The pattern is broadly similar in
the other federal states we consider—Canada and Germany. In countries
with unitary governments, in contrast, the degree of fiscal stabilization
provided by the central government is broadly comparable with that in
the United States, but the countercyclical impact of the consolidated
fiscal system is less because lower levels of government do not engage in
significant stabilization.

We also find that the cyclical responsiveness of state budgets is sig-
nificantly affected by fiscal restraints. The fiscal balance of U.S. states
with stringent statutory and constitutional restrictions on deficit spending
and debt issue varies less over the cycle. Simulations indicate that a
reduction in national fiscal stabilizers of themagnitude we have estimated
for U.S. state governments could lead to a noticeable increase in the
varrance of national output.

These findings have implications for each of the contexts in which the
need for fiscal restraints has been mooted. In the United States, where
the federal budget has played a significant macroeconomic stabilization
role since 1970, a balanced budget amendment that caused the federal
budget balance to mimic more closely that of states subject to strict
statutory and constitutional restraints could noticeably diminish the
federal budget’s role in automatic stabilization. In Europe, where the
Maastricht Treaty on Economic Union provides for ceilings (more pre-
cisely, “reference values™) for the budget deficits of EU member states.
strict enforcement could similarly diminish the stabilization afforded by
national budgets. In a post-EMU Europe, the EU budget would in all
likelihood remain small by U.S. standards. National budgets, in contrast,
would be large by the standard of state budgets in the United States. If
the provisions of the treaty prevent national governments from adjusting
their budgets to the cycle, post-Maastricht Europe may enjoy signifi-
cantly less fiscal stabilization and experience greater output volatility
than has been the historical norm.
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External Shocks, the Real Exchange
Rate, and Tax Policy

STEPHEN TOKARICK™

This paper uses a computable general equilibrium model of the economy
of Trinidad and Tobago to assess the effects of trade liberalization and
terms-of-trade shocks on the real exchange rate and the overall fiscal
position of the government. The mode! is also used to evaluate the impli-
cations of alternative tax policies designed to offset the increase in the
budget deficit of the central government that results from both types of
external sector shocks. |[JEL C68, F13]

HROUGHOUT THE 1980s, many developing countries that depend

heavily on the exports of a primary commodity or a natural resource,
such as petroleum, have been forced to restructure as a result of fluctu-
ations in the world price of their exportable good. Indeed, many of these
countries adapted to their newfound wealth after discovery of a natural
resource only to face the need for adjustment after the boom had sub-
sided. The general consequences of resource booms, known as Dutch
disease, have usually included “deindustrialization,” real exchange rate
appreciation, and a loss of competitiveness (see Corden and Neary (1982)
and Corden (1984) for relevant surveys). As the boom proceeds, the
booming sector expands and draws resources away from other sectors of
the economy, usually other traded, import-competing sectors and some
nontraded sectors, as these sectors must contract to free inputs to the
booming sector; thus, deindustrialization results. The newfound wealth
translates into increased spending on all goods, and this spending effect

* Stephen Tokarick is an Economist in the Western Hemisphere Department.
He received his Ph.D. in economics from the University of Pittsburgh. He would
like to thank David Bevan, Peter Clark, R. Anthony Elson, José Fajgenbaum,
Samuel Itam, Charles Kramer, and Branko Mari¢ for useful discussions.
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will increase the prices of nontraded goods, introducing an appreciation
of the real exchange rate and a loss of competitiveness as the prices of
traded goods (exogenous for a small country) fall relative to the prices
of nontraded goods.

Apgainst this background, many small, primary commodity exporting
countries have had to adjust to the consequences of Dutch disease. A
typicalresponse to the restructuring inherent in aboom has been to resort
to a policy of protection, as in the case of Trinidad and Tobago. In the
late 1970s and early 1980s, the economy experienced a major expansion
in the petroleum sector as the international price of petroleum rose
sharply. In the wake of this boom, the economy maintained its protec-
tionist environment of high tariffs and expanded the number of imported
goods contained on the “negative list” in an effort to shield domestic
import-competing industries from the effects of the real appreciation
induced by the rise in the international price of oil. The expansion of
import protection, designed to sustain output and employment in the
import-competing sectors, further exacerbated the loss of competitive-
ness because protection causes an appreciation of the real exchange rate.
Only recently has the economy begun to liberalize its trading regime in
the hope of restoring competitiveness and promoting exports.

Trade liberalization has had important beneficial effects on the econ-
omy of Trinidad and Tobago, most notably, a restoration of competi-
tiveness through real exchange rate depreciation. The effects of trade
liberalization on the overall position of the public sector are less clear,
however, and this aspect of trade liberalization is important because the
central government’s recourse to additional financing is clearly limited.
The effect of trade liberalization on the fiscal position of the government
has become an important issue, but according to Blejer and Cheasty
(1988), Tanzi (1989), and Feltenstein (1992), no definite conclusions can
be reached a priori concerning the direction of the change in the fiscal
position from trade liberalization. According to Tanzi, there is a pre-
sumption that trade liberalization will improve the fiscal position of the
government, but the papers by Blejer and Cheasty and by Feltenstein
are less definite on this point, especially Feltenstein, who finds that trade
liberalization would worsen the fiscal position of Mexico.

Given this uncertainty, an empirical investigation of trade liberaliza-
tion is appropriate. While trade liberalization may help restore compet-
itiveness, if it worsens the budget deficit, it may also impede the economic
adjustment necessary to promote growth in the economy. Trade liberal-
ization will usually result in lower tariff revenue, but there are also
indirect, sometimes positive, effects on revenue from other types of
taxes, such as value-added taxes and export taxes. For example, in
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economies that derive revenue from the taxation of exports, liberaliza-
tion of trade will increase revenue from that source because the real
exchange rate depreciation that results from trade liberalization will
increase exports. This effect may offset, to some degree, any loss in tariff
revenue. In addition, if the consumption of imports is also subject to a
consumption tax, such as a value-added tax, a reduction in tariffrates will
increase import volume and so will generate additional revenue. How-
ever, the existence of a complex tax regime means that the effect of trade
liberalization on the fiscal position is complicated, so it is necessary to
examine this issue using a fully specified, applied general equilibrium
model.

The purpose of this paper is to determine the effects of two types of
external shocks—trade liberalization and changes in the terms of trade—
on the real exchange rate, trade flows, and the fiscal position of the
economy of Trinidad and Tobago using acomputable general equilibrium
model. The model is sufficiently general to be applied to other small,
open economies, and is applied to Trinidad and Tobago to demonstrate
the methodology and usefulness of the technique. The technique adopted
in this paper-—applied general equilibrium modeling—is especially ap-
propriate for analyzing the effects of changes in commercial policy and
terms-of-trade shocks because of its ability to capture directly the impor-
tant relative-price effects of various shocks; both types of shocks under-
taken here involve changes in relative prices.

In this paper, the modelis used to perform three broad tasks: quantify
the effects of trade liberalization on the performance of the fiscal and
external sectors under different assumptions concerning the flexibility of
the price of nontraded goods; quantify the effects of an adverse shift in
the terms of trade and evaluate the effects of alternative policy responses
to this shock; and rank the effects on efficiency of alternative tax poli-
cies designed to prevent an increase in the budget deficit following both
types of external shocks. It should be emphasized that the analysis in this
paper is static and does not consider how the various external shocks
affect the economy over time.

* While other types of modeling techniques, such as macroeconomic modeling,
couldconceivably be used, these types of models do not usually capture resource
constraints, material balance constraints such as market clearing, and other
elements grounded in general equilibrium microeconomic theory. Fn this paper.
the focus 1s on the relative-price and welfare effects of changes 1n policy, rather
than on the effects of external shocks on aggregate spending, output, and infla-
tion. Inclusion of a monetary sector, for example, would not help reveal the
inefficiencies of trade barriers, the existence of which is a central message of the

paper.
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I. Structure of the General Equilibrium Model

This section contains a description of the general equilibrium model
used to assess the impact of alternative trade and tax policies on the
economy of Trinidad and Tobago. The model is a static, applied general
equilibrium model of a small, open economy of the type used by Clarete
and Roumasset (1987), Clarete and Whalley (1988), and Benjamin, De-
varajan, and Weiner (1989), and explained in detail by Dervis, de Melo.
and Robinson (1982) and Shoven and Whalley (1984).> The model is
designed to compute the equilibrium real exchange rate—an important
relative price defined as the ratio of the price of tradables to that of
nontradables—that results from changes in exogenous variables and to
provide an estimate of the effects of alternative trade and tax policies on
the volume of imports and exports and on the surplus or deficit of the
central government. Devarajan, Lewis, and Robinson (1991) use a inuch
simplified structure—a version of the Salter-Swan model—to show the
usefulness of this type of model for calculating the new equilibrium real
exchange rate that results from changes in commercial policy.

The model divides the economy into three sectors: exportable, im-
portable, and nontraded or home good. For Trinidad and Tobago, the
exportable sector is made up of mainly petroleum products.® The im-
portable sector consists of labor-intensive manufacturing activities, while
the nontraded sector is comprised of services and construction activities.
I'tis assumed that Trinidad and Tobago is a “small country’ and therefore
the terms of trade (the relative price of the exportable to that of the
importable) are exogenous. In contrast, the price of the nontraded good
is determined locally by domestic demand and supply.

Each of the goods in the model is produced by combining three inputs:
labor, capital, and imported intermediate inputs. The production process
is assumed to take place in two stages. In the first stage, a representative
firm in each of the three sectors hires an amount of labor up to the point
where the value of the marginal product of labor equals the wage rate.
In contrast, capital is assumed to be sectorspecific, so the return to capital
is a residual after labor is paid the value of its marginal product. Thus,
in this first stage, labor and capital are combined to form value added by
sector. In the second stage, value added is combined, in fixed propor-
tions, with imported intermediate inputs to produce gross output by

“For an analysis of the effects of trade policy in a dynamic general equilibrium
model, see Ho and Jorgenson (1993) and Lee (1993).

3Exports of petroleum and related products such as petrochemicals accounted
fer slightly more than 77 percent of exports in 1991.
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sector. The supplies of both labor and capital are fixed, so wages and
rents adjust to bring about equilibrium in factor markets. Labor is fully
mobile across sectors, whereas capital is sector specific.*

The government is assumed to collect taxes from a variety of sources.
Government revenue consists of receipts from import taxes, a value-
added tax, petroleum taxes, income taxes, and a broad category covering
all other taxes. The government consumes some of al} three goods, but
its expenditure is assumed to remain fixed in real terms. The resuiting
surplus or deficit of the central government is equal to total government
revenue less government spending.

The economy consists of a representative household that exhibits
preferences over the three goods described by a Stone-Geary utility
function. The representative household receives income from ownership
of labor and capital and purchases the output of the three sectors with
this income. The demand for imports is the excess of total domestic
demand for the importable good over domestic production, while the
supply of exports is the excess of domestic production of the exportable
good over domestic consumption. The price of the nontraded good is
assumed to adjust to bring about equilibrium in the market for the
nontraded good. Thus, equilibrium will be determined when a set of
relative prices is found so that the market for nontraded goods clears. The
following sections describe the equations of the model in detail.

Production and Factor Markets

The domestic production process for all three goods consists of two
levels of nesting. At the first level, labor and capital are combined to
produce value added on a sectoral basis according to a constant elasticity
of substitution aggregation function:

VA; = AX|[o;L; (1 - a)K MV, (1)

where VA, denotes value added in sectorj (j = exportable, importable,
and nontraded sectors), AX, and «, are constants, L, and K, are the quan-

“This type of production structure is appropriate for an analysis of oil produc-
tion. The assumption of fixed caﬁmal stocks reflects the fact that capital cannot
be shifted into other sectors of the economy. Allowing for the use of imported
intermediate inputs is also appropn’ate since most of the capital goods needed are
not produced domestically. The oil sector can, however, compete with other
sectors of the economy for labor. Finally, the scope for substitution between
inputs, especially between value added and intermediate inputs is quite limited;
hence, the choice of a Leontief technology is appropriate.
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tities of labor and capital needed to produce good j, and 2, = (1 — &;)/0;.
where &y is the elasticity of substitution between capital and labor in the
production of good j.

At the sectoral level, value added consists of payments to both labor
and capital. Specifically,

PVAIVA} = WL’ + R]‘K', (2)

where W is the wage rate, PV A, is the value-added price, K is the stock
of capital installed in sector j, and R, is the return to capital in sector ;.
Since capital is sector specific, its return will differ across sectors and is
computed as a residual after iabor is paid the value of its marginal
product. The demand for labor by a particular firm depends on the value
of the marginal product of labor, which equals the value-added price
multiplied by the marginal product of labor. A firm will hire an amount
of labor up to the point where the value of the marginal product of labor
equals the wage rate, as given by

W = (aVA,/dL,)PVA,. 3)

At the second level of nesting, value added is combined with imported
intermediate inputs in fixed proportions to produce gross output. De-
mand by the firm for value added and imported intermediate inputs is
given by

VAI = Olya X‘; (4)
and
Ml = o, X, (5)

where av. is the amount of value added required per unit of output A;
ay is the amount of imported intermediate inputs required per unit of
output; and M/, is the amount of imported intermediate inputs used to
produce good j. The value of output equals the total cost of production:

PX;X;= PVA;VA, + PMI MI,, (6)
where PX; is the output price of the jth good and PMI is the price of

imported intermediate goods. The price of imported intermediate goods
is determined by

PMI = PWI1,(1 + TMI!), (7)

where PW1,, is the world price of imports, which is fixed relative to the
numeraire, and TM/is the ad valorem tariff rate on imported intermedi-
ate inputs. An increase in the tariff rate on imported intermediate inputs
will thus increase the cost of producing a given level of output.
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In the factor markets, the sectoral demand for labor is determined by
equation (3). Total demand for labor is the sum of each sector’s demand
for [abor. The supply of labor is assumed to be invariant with respect to
the wage rate, as in the theoretical models of trade such as Jones (1965,
1971) and Mussa (1974), and in the applied model of Khan and Montiel
(1987), for example. Labor is assumed to be perfectly mobile across all
three sectors, so labor earns the same return regardless of sector of
employment. Therefore, equilibrium in the labor market is given by

2L=L, (8)

where L is the fixed endowment of labor. Concerning capital, the model
adopts a Ricardo-Viner-type structure in that capital is assumed to be
sector specific:

K;=K;, 9)

where K, is the fixed stock of capital by sector. This assumption is
appropriate because the model is not dynamic, so there is no investment.
Since capital is sector specific, its return is a residual after labor is paid
the value of its marginal product; this residual payment is determined by
equation (2).

Government Revenue and Spending

The model contains a rich array of tax instruments, including a tariff
on imports, a value-added tax, a petroleum tax, and income taxes. There
are two tariff rates applicable to imports: a tariff on imports for consump-
tion and a tariff on imports of intermediate goods. Tariff revenue col-
lected on imports of consumption goods is determined by

TARIFF = t,,PW ,MD, (10)

where TARIFF is tariff revenue, ¢ is the tariff rate, PW,, is the world
price of imports, and MD is the volume of import demand for con-
sumption. Similarly, tariff revenue from imports of intermediate goods
is given by
ITARIFF=TMI PWI,, 2. M, (11)
/

where /ITARIFF is revenue from tariffs on imported intermediate goods.
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Revenue from taxes on labor income is given by
YTAX =1, (2 WL,), (12)
i
where Y TAX isrevenue from taxes on labor income and ¢y isthe tax rate.
Revenue from petroleum taxes is given by
OILTAX = RNxt, Ky, (13)

where O/LT AXis petroleumtaxrevenue, RN yisthe net return tocapital
in the exportable (petroleum) sector, and ¢, is the tax rate. Since capi-
tal is assumed to be sector specific, the petroleum tax is modelled as a
tax on profits (return to capital) in the petroleum sector. The net-of-tax
rental rate on capital in the petroleum sector is related to the gross-of-tax
rentaj rate Ry by

Rx = RNx(1 +¢,). (14)
Revenue from the value-added tax is given by
VATR = t,[(PXyXu + PXyyMD) + PXyr X 1)), (15)

where VATR is revenue from the value-added tax and ¢v is the value-
added tax rate. The model assumes that the value-added tax applies to
consumption of the importable and the nontraded good; the value-added
tax is not levied on the exportable. In the import-competing sector, the
gross-of-tax consumption price PD, is determined by

Similarly, the gross-of-tax consumption price of the nontraded good is
PDN == PXN(]. + fy). (17)

Government revenue, GR, isthe sum of all the various components of
revenue described in equations (10)—(13) and (15) and is given by

GR =TARIFF + ITARIFF+ YTAX + OILTAX + VATR. (18)

In the model, the behavior of the government is modeled very sim-
ply. Government expenditure consists of spending on goods, interest
payments, and transfers. The overall government budget deficit or sur-
plus is the difference between government revenue and government
expenditure:

GBAL =GR — PDNGDy — PW4GD~
~IRATE* DEBT— TRANSF, (19)
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where (PD~GDy) is government expenditure on nontraded goods; GDy
is government consumption of traded goods (in units of the numeraire
PW,,); IRATE is the exogenously determined interest rate; DEBT de-
notes the amount of government debt, and TRANSF is government
transfers.’ Real government demand for traded goods (GDy) and the
nontraded good (GDy) is assumed to be fixed.

Aggregate Income and Demand

Total domestic demand for all three goods is the sum of consumer
demand and government demand. Consumer demand functions for
each type of good are obtained by maximizing individual utility sub-
ject to a budget constraint. The representative consumer maximizes a
Stone-Geary utility function, which takes the following form:

U= (Dy — Ag)?(Dyx — Ax)P¥(Dy — N )P, (20)

where U denotes the level of utility; D, is the demand for good j; A, is the
minimum or subsistence level of consumption of good j; and 8, is the
marginal budget shareof good j. Tota! income available for consumption,
Y, is the sum of labor and capital income, the budget surplus, and the
trade deficit:

Y = 2 (WL, + RN,KD,) + GBAL — TBAL, (21)
!

where TBAL denotes the trade balance.® Disposable income equals total
income Y less income taxes, plus government transfers:

DY = (Y - YTAX + TRANSF), (22)

where TRANSF is government transfer payments. Maximization of
equation (20) subject to the consumer’s budget constraint gives the
following familiar form for the demand functions:

*The stock of government debt and the volume of transfers are fixed in real
terms.

¢ Equation (20), which defines income. Y, should not be confused with GNP.
In equation (20), Y denotes the amount of “money” available for the consumer
to spend before taxes and transfers. If the government runs a surplus, then the
amount of money available for the consumer to spend nses, as the government
isassumed to return the surplus to the representative consumer. Similarly, if there
is a trade deficit, the rest of the world is willing to lend, as domestic consumption
exceeds income. This inflow of foreign lending (a capital inflow) represents
resources available to the representative consumer. so it is included in the
definition of Y. This is the approach adopted in Dervis, de Melo, and Robinson
(1982), de Melo and Tarr (1992), and Rousslang and Tokarick (1993).

©lInternational Monetary Fund. Not for Redistribution



58 STEPHEN TOKARICK

D=\ + (B;‘/PD,)[DY -2 PD,)\,-], (23)
)]

whichshows that quantitiesdemanded of each good depend on prices and
disposable income. Finally, GNP is defined in the usual manner as

GNP=C+I+G+X—M, (24)

where C is aggregate private consumption, G is government consump-
tion, and (X — M) is the trade balance.’

The External Sector

The model consists of two sectors that produce tradable goods: ex-
portables and importables. The model adopts the “small country’ as-
sumption for Trinidad and Tobago, so the terms of trade, or the relative
price of the exportable to the importable

PWy

TOT = W,

(25)

is assumed to be exogenous. The supply of exports to the rest of the world
and the demand for imports are both determined as residuals. The supply
of exports to the rest of the world equals total production less private
demand and government demand:

EX =Xy — Dy — GDy. (206)

Total demand for imports for consumption is simply the excess of private
demand and government demand over domestic production:

MD = DM + GDM - XM. (27)

Thedomestic producer price of exports PX is related to the international
price PWx by

PXx = PWx(1 + 5), (28)

where S is the subsidy rate applied to exports. For the importable good,
the domestic producer price P Xy, equals the world price PW,, multiplied
by one plus the ad valorem tariff rate

PXM . PWM(I + f‘l,.;). (29)

"Since the model is static, there is no investment (/ = 0).
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The trade balance (deficit or surplus) is the value (at world prices) of
exports minus the value of imports:

TBAL = PWxEX ~ PWyMD — 2, PWIMI, (30)
!
For most simulationsundertaken in this paper, it is assumed that the real
exchange rate (the price of traded goods relative to the price of the
nontraded good) adjusts to clear the market for the nontraded good and
the trade balance remains unchanged (capital inflow is constant). This
assumption is adopted to reflect the fact that the country's recourse to
borrowing is limited. Thus, holding the trade balance constant imposes
a borrowing constraint on the economy.

Model Closure

General equilibrium exists when a set of relative prices is found
such that all the model equations are satisfied. For all markets, prices
adjust to equate quantity demanded with quantity supplied. The
market-clearing equation for the nontraded goods market is

Dnr + GDwr = Xpr, (31

so the price of the nontraded good will adjust to bring about equilibrium
in the market for the nontraded good.

The terms of trade are exogenous, since it is assumed that Trinidad and
Tobago is unable to affect the terms of trade by the amount it buys or
sells internationally. The domestic prices of traded goods differ from the
world prices by the applicable taxes. Since there is no money in the
model, the model can only determine relative prices, rather than absolute
prices. All demand and supply functions are homogeneous of degree zero
in prices, so prices can be normalized in any fashion. The world price
of importables, PW,, is taken to be the numeraire, so its price is fixed
at one.

Asimplied by Walras’ Law, one equilibrium condition may be dropped
because it can be deduced from the other equilibrium conditions. In this
model, the equation defining the trade balance is dropped because it will
be satisfied automatically if all the other equilibrium conditions hold. As
a check on the internal consistency of the model, the trade balance was
computed after each experiment and compared with its initial (pre-
experiment) level. For every experiment performed. the trade balance
computed from the model solution matched the initial trade balance, so
Walras’ Law was satisfied. The equations of the mode! represent a system
with an equal number of equations and unknowns.
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II. Parameters and Elasticities

Parameter Calibration

The model uses data for 1991 to determine the values for all the
exogenous variables and parameters.” To determine unknown parameter
values, the model employs the technique of calibration, described in
Mansur and Whalley (1984), which isstandard practice in applied general
equilibrium modeling. Calibration involves using data on exogenous and
endogenous variables in the base year to “solve for’” unknown parameter
values. This means that the model will replicate the base year data
exactly; that is, the model will produce values for all the endogenous
variables that match the observed values. For example, equation (10)
defines tariff revenue. Data exist on the value of tariff collections and on
the value of imports, so the tariff rate that is consistent with these data
can be calculated by dividing the value of tariff revenue by the value of
imports. A similar procedure is followed in calculating other unknown
parameter values.

Elasticities

The model requires a number of elasticity values that are exogenous
to the model. First, the model requires values for the elasticities of
substitution between labor and capital in production. The values used for
these elasticities (0.8 in the importable sector, 0.5 in the exportable
sector, and 0.5 in the nontraded sector) were taken from the study by
Maxwell Stamp (1992).

The second type of elasticities needed is elasticities of demand. As
mentioned above, the representative consumer maximizes a Stone-Geary
utility function, which gives rise to demand functions for the three goods
of the form given in equation (23). Values for the parameters in the three
demand functions, A, and B;, are chosen to give a specified set of price
and income elasticities of demand, as shown in Table I.

Since there are three consumer goods, there are three income elastic-
ities of demand, a 3x3 matrix of compensated demand elasticities, and
a corresponding 3x3 matrix of uncompensated demand elasticities. The

*The data on production, employment, and value added were provided by the
Central Statistical Office, Trinidad and Tobago. Data on the fiscal accounts were
provided by the Western Hemisphere Department of the IMF. All remaining
information was taken from the trade policy study by Maxwell Stamp (1992).
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Table 1. Base Case Elasticity Values

Imports Exports Nontraded
Compensated demand elasticities (,,):
Imports -0.88 0.07 0.81
Exports 0.20 —-0.45 0.25
Nontraded 0.30 0.03 =033
Uncompensated demand elasticities (e,,):
imports -1.30 —-0.08 —-0.34
Exports 0.07 -0.50 -0.11
Nontraded 0.10 -0.04 -0.86
Income elasticities (n,): 1.72 0.54 0.80

procedure adopted to determine these elasticities is as follows. First,
values for the income elasticity of demand for the exportable and the
nontraded good were chosen to be consistent with the values used in the
study by Maxwell Stamp (1992). The third income elasticity was deter-
mined by the Enpgel aggregation condition, as only two of the three
income elasticities are independent. This procedure determines each B,
since from equation (32), the income elasticity of demand for good j
takes the form

m=%, (32)

where $; is the share of income spent on good /. Thus, each B;determines
the income elasticity in the initial equilibrium, along with the expenditure
share.

Given thateach B;isdetermined by the income elasticities, each A;must
be determined. The values chosen for A; must satisfy each demand func-
tion, as given in equation (23), for the values of B,. To determine each
\;, two of the three demand functions are used together with the ex-
pression for the uncompensated own-price elasticity of demand for the
exportable, which is given by

_B Ay
€xx = #‘ (33)

where exx is the uncompensated own-price elasticity of demand for the
exportable. The value chosen for the price elasticity of demand for
petroleum is —0.5, as suggested by Singer (1983) and the U.S. Depart-
ment of Energy (1985). Thus, using this procedure, values for all six
unknown parameters are determined. Once the values for A; and j3, are
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determined, values for the income elasticities can be computed from
equation (32) and values for the uncompensated demand elasticities can
be computed from equations analogous to equation (33). Once the in-
come and uncompensated demand elasticities are known, the compen-
sated elasticities of demand are computed by using the Slutsky equation.
The complete elasticity matrices shown in Table 1 satisfy all of the
necessary restrictions from consumer theory. For example, the demand
functions are homogeneous of degree zero in prices, so the row sum of
the compensated demand elasticities is zero.

I11. Policy Experiments

In the first set of experiments, the model was used to calculate the new
equilibrium real exchange rate that results from the proposed trade
reform program.’ This program of trade reform consists of two major
parts. First, theaverage nominal rate of protection applied to imports was
reduced from 52.7 percent to 10.5 percent.' In addition, the trade reform
program contains a 5 percent tariff on imported intermediate inputs. In
these experiments, the effects o fthe trade reform program are calculated
for two cases: the case in which the price of the nontraded good is fixed
and that in which the price of the nontraded good is flexible. Comparing
the results from these two scenarios highlights the role played by the price
of the nontraded good in the adjustment process. Also, the model is used
to quantify the efficiency effects of two alternative tax policies designed
to offset the loss in government revenue from trade liberalization.

In the second set of experiments, the model is used to quantify the
effects of a deterioration in the terms of trade on all the endogenous
variables, noting especially the effects on trade flows and the overall fiscal
position of the government. Over the last decade, adverse movements in
the terms of trade suggest tbat the economy of Trinidad and Tobago has
suffered a substantial contraction of its exportable sector.!" A policy of
trade liberalization will promote production of exportables because it
induces a real exchange rate depreciation—a rise in the price of traded
goods relative to the price of the nontraded good.

*The Government of Trinidad and Tobago has begun to implement the pro-
posed program of trade liberalization.

°See Maxwell Stamp (1992), p. 324. The initial nominal rate of protection of
52.7 percent includes the effects of the Common External Tariff, quantitative
restrictions, and stamp duties.

""In 1980, output of petroleum and petrochemicals accounted for 39 percent
of GDP, while in 1991 their share was 23 percent.
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In another component of these experimcnts. the model is used to
evaluate the effects of compensatory tax policies designed to offset the
revenue lost from a deterioration in the terms of trade. A deterioration
in the terms of trade induces a fall in exports and, with it, a reduction in
production and exports of petroleum. Since the government taxes profits
in the petroleum sector, a terms-of-trade deterioration reduces oil-tax
revenue. Specifically, the model is used to quantify the relative effi-
ciency effects of increasing the value-added tax rate alone or an increase
in the value-added tax rate combined with a tax on the production of the
exportable good to replace the revenue lost from the terms-of-trade
deterioration.

In all of these experiments, an important objective is to determine the
new equilibri'um real exchange rate that results from the proposed trade
reform program, terms-of-trade changes, and changes in tax policy.
Consistent with the literature, we define the real exchange rate to be an
index of the international prices of traded goods relative to the price of
the nontraded or home good, expressed in the same currency.'?

IV. Results

This section presents the results from the simulation experiments de-
scribed above, focusing on the effects of external shocks on trade flows,
the real exchange rate, and the overall fiscal position of the government.
The experiments performed are simple comparative static experiments.
First, the set of equations describing the behavior of the model is solved.
The resulting values for all the endogenous variables will replicate the
values for the endogenous variables in the base year, so this represents
acheck of the calibration procedure and the programming. Next, a policy
parameter—a tax rate, for example—is altered and the equations of
the model are sclved again. The values for ali the endogenous variables
that result from this solution are compared with the initial values of all
the endogenous variables, and the differences between these values
represent the effect of the policy change.

? The real exchange rate calculations use the price of traded goods inclusive
of tariffs, where the pnce of traded goods consists of an aggregation of the price
of importables and exportables. Alternatively, two real exchange rates could be
computed: the importables real exchange rate, defined as Py /Py and the exporta-
bles real exchange rate, defined as Px/Px. Jones (1974), Edwards (1988), and
Khan and Ostry (1991) show that protection will cause the importables real
exchange rate to depreciate (a rise in Pw/Py), while the exportables real ex-
change rate appreciates (Px/Py falls). Hence, protection mtroduces a bias
against exports.
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Results of Experiment 1: Trade Liberalization

In this experiment, the model is used to determine the effects of the
government's trade reform program. This program represents a reduc-
tion from 52.7 percent to 10.6 percent in the nominal rate of protection
applied to imports of final goods and the imposition of a 5 percent tariff
on imports of intermediate products. To demonstrate the role played by
the real exchange rate in the adjustment process, the resuits of this
experiment are provided in Table 2 for two cases: the case in which the
price of the nontraded good is inflexible, and the case in which the price
of the nontraded good is flexible.'? Of course, when the price of the
nontraded good is inflexible, the trade balance isendogenous; if the price
of the nontraded good is flexible, then the trade balance remains un-
changed. As shown in Table 2, the proposed program of trade reform
would increase consumer welfare in the economy. " This happens because
the price of the importable good falls as a result of the reduction in the
tariff, so consumption of the importable good increases. In production,
the reduction in the price of imports induces a contraction in both output
and employment in the importable sector. As aresult, the wage falls when
Py is flexible, since the production of imports is labor intensive. This
result is a straightforward application of the Stolper-Samuelson theorem
(1941)."% The reduction in the tariff on imports of final goods con-
tributes to a more efficient allocation of resources and an increase in
consumer welfare, even though the tariff on imported, intermediate
inputs is increased.

The degree of flexibility in the price of the nontraded good plays an
important role in the ultimate effects of trade reform, a point that has
been emphasized by Dornbusch (1974).!° A change in the price of the
nontraded good, that is, a reduction in Py, is necessary for the full effects
of trade reform to be realized. When Py is fixed, the increase in exports
from tariff reduction is much smaller than when it is flexible. When P,
is fixed, tariff reduction results in a dramatic increase in imports, given

13 Certain institutional features of the economy of Trinidad and Tobago may
make price lexibility unlikely. For example, the existence of administered prices
ts not consistent with the flexible price scenario. Furthermore, the two cases
presented in the paper represent polar extremes and the actual degree of price
flexibility may faﬁ between the twao.

* Consumer welfare is measured by the equivalent variation, which is described
in the result tables.

This resultis also consistent with the conclusionsreached in Mussa (1974) and
Jones (1971).

' Alam and Rajapatirana (1993) stress that trade reform should be preceded
or accompanied by a real depreciation—a reduction in the price of nontraded
goods relative to traded goods.
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Table 2. Effects of Trade Liberalization
(Millions of 199! TT dollars unless otherwise noted)

Effects of trade liberalization

Base case Py fixed P flexible

Real output

Importabtes 2,130.2 1,249.2 1,536.5

Exportables 8,607.7 8,704.6 9,186.7

Nontraded 13,568.2 14.163.6 13,543.4
Government revenue 6.673.4 6,787.6 6.278.6

Oil tax 2.504.9 2,5224 2,809.6

Tariff

Final goods 544.8 440.6 2133
Intermediate goods 0.0 179.6 191.6

VAT 1,051.7 1,151.3 831.8

Labor income tax 1,474.0 1,395.6 1,134.3

Other 1,098.0 1,098.0 1.098.0
Government expenditure 6,761.1 6.761.1 6.689.5
Government balance -87.7 26.5 -410.9
Export volume 6,702.7 6,741.8 7.478.1
Import volume

Final goods 1,033.8 4,156.4 2,012.4

Intermediate goods 4,035.2 3,592.7 3,832.0
Trade balance 1,633.7 -1,007.3 1,633.7
Percent change in real wage — 1.5 =25
Equivalent variation” — 4,015.6 363.1

(percent of base-year GDP) — 17.5 1%
Real exchange rate index®

(percentage change) — -2.1 248

*The equivalent variation is computed by:

EV = E(P", U") — E(P". U"),

where E(P, U) is the expenditure function, Uis the initial level of utility, U' is
the new level of utility, and P* is the vector of initial prices.
*The real exchange rate index is computed by dividing a weighted average of

traded goods

rices (inclusive of tanffs) by the

rice of nontraded goods. A

positive vaiue indicates a real depreciation. The formula for the real exchange

rate is

RER = Pn

(0.09PW (1 + ty) + 0.57PWy + 0.34PW{)
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the large reduction in the price of imports; however, no further price
adjustments take place since both Py and Py remain unchanged. The
increase in exports is relatively minor because while the reduction in
the tariff reduces wages and therefore cuts the cost of production of the
exportable, production of the exportable is not very labor intensive.

Flexibility in the price of the nontraded good provides an additional
channel through which an expansion in exports can take place. As the
demand for imports is price elastic, tariff reduction causes expenditure
on imports to increase. For a given level of income, expenditure on other
goods, including the nontraded good, must fall, so the price of the
nontraded good falls. Also, because imports and the nontraded good are
substitutes in demand, tariff reduction contributes further to the reduc-
tion in Py by inducing a reduction in the demand for the nontraded good.
This reductionin Py provides an incentive for exports to increase further,
as both (Px/Pu) and (Px/Py) rise, making the production of exports
more profitable and providing an incentive for resources to move into the
exportable sector.'” As a result, the increase in exports that occurs when
Py is flexible is much larger than when Py is fixed. This is why the trade
deficit increases substantially when Py is fixed, compared with the case
in which Py is flexible and the trade balance is unchanged.

When Py remains fixed (the second column in Table 2}, the increase
in welfare that results from trade liberalization is much larger than when
Py is flexible (the third column in Table 2). This is because when Py is
fixed, the balance of trade worsens as consumption of imports rises
dramatically and the real exchange rate appreciates. The welfare gain
that results when Py isrigid is unrealistic, as it assumes that there is no
limit to the amount that the economy can borrow from the rest of the
world, so welfare increases dramatically as consumption increases. How-
ever, the large welfare gain is belied by the fact that the deficit will have
to be repaid in the future, which is likely to require that the economy run
trade surpluses just to meet the interest payments alone. The results from
this case also suggest the need for a nominal exchange rate adjustment
as partofthe tradereform program. The large increase in the trade deficit
is likely to be unsustainable and unrealistic to finance, so a nominal
exchange rate adjustment may be necessary. In the case in which Py is
flexible, the economy faces an external borrowing constraint and Py
adjusts to ensure that this constraint is satisfied. Therefore, the welfare

'"" A reduction in the tariff on imports causes exports to expand because it
increases the relative price of exportables to importables, as noted by Lerner
(1936). A tax on imports is symmetrical to a tax on exports, so import liberaliza-
tion increases experts.
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gain from trade liberalization is much smaller when Py is flexible, com-
pared with when Py is fixed, as the economy’s ability to borrow from
abroad is limited.

As shown in Table 2, the changes in relative prices that result from
trade reform have important effects on the economy’s performance. For
example, trade reform leads to an increase in exports because the price
of the exportable good rises relative to the price of the nontraded good.
If Py is flexible, this adjustment in relative prices will occur automatically
through a reduction in the nominal price of the nontraded good. How-
ever, if the price of the nontraded good is rigid downward, then the
necessary adjustment in relative prices will not occur.'® If the price of the
nontraded good is rigid, then there is scope for a nominal devaluation,
which would facilitate the required adjustment in relative prices by in-
creasing the prices of traded goods. Thus, a nominal devaluation would
be a useful complement to a policy of trade liberalization when the price
of the nontraded good is inflexible.

Concerning the effects on the fiscal position, trade reform generates
an increase in the government deficit, a finding that is consistent with
Feltenstein (1992), but does not coincide with that of Tanzi (1989). Trade
liberalization reduces government revenue-—directly because of the fall
in tariff revenue and indirectly because of the fall in revenue from the
value-added tax and the labor income tax. The reduction in import
protection results in a contraction in output of the importable sector and
an increase in import volume, but total value-added tax revenue falls as
output of the nontraded good declines and the exportable sector is
exempt from the value-added tax. Since production of the importable
goodislaborintensive, the reduction in protection lowers real wages, and
as a result, revenue from the taxation of labor income falls. The only
positive effect on revenue comes from taxation of profits in the petroleum
sector. Asexplained earlier, thereductionin the import tariffreduces Py,
so the relative price of the exportable to the nontraded good (P x/Py)
rises.'® Since the reduction in the import tariff induces a real exchange
rate depreciation, exports expand and revenue generated from taxation
of profits in the exportable sector increases. Nominal government expen-
diture falls somewhat, due to the reduction in the price of the nontraded
good, but theloss in revenue exceeds the reduction in expenditure, so the
budget deficit increases as a result of trade reform.

As noted by Blejer and Cheasty (1988), the effect of trade liberaliza-

'81f the price of the nontraded good is inflexible, then trade liberalization is
]ikelg to result in_unemployment as imgort-competing sectors contract.
?See Jones (1974) and Dornbusch (1974) for a further discussion of this result.
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tion on the fiscal position of the government depends on many factors,
including the price elasticity of demand for imports. If the demand for
imports is price elastic, a reduction in protection would increase import
tax revenue, ceteris paribus. But as there are many other factors to
consider, it is necessary to determine the effect of trade liberalization
using a fully specified general equilibrium model that captures important
interactions in the economy, especially the cross-price effects that arise
from changes in the price of the nontraded good on the demand for
imports. This is one aspect of the issue that is demonstrated by the results
in Table 2. When the price ofthe nontraded good is flexible, the reduction
in total tariff revenue is greater than when P is fixed. This result occurs
because trade liberalization reduces the price of the nontraded good (a
real exchange rate depreciation), which reduces the demand for imports,
since imports and the nontraded good are substitutes in demand.

As part of the trade liberalization experiments, the model was used to
explore the publicfinance aspects of trade reform. In these experiments,
the question is: how must other taxes be changed as a result of trade
liberalization in order to hold the fiscal deficit fixed in real terms? Two
other types of taxes are considered as replacement taxes: a change in the
value-added tax rate and the introduction of a tax on the production of
the exportable good. As is well known from the theory of public finance,
a lump-sum tax has no distortionary cost. However, the analysis in this
paper assumes that it is not possible to administer lump-sum taxes.
Therefore, the choice for a replacement tax is between two distorting
taxes. Each of these two alternatives represents a differential incidence
experiment, as used in Ballard (1990), Shoven and Whalley (1977), and
applied to the case of petroleum taxation in the United States by de Melo,
Stanton, and Tarr (1989) and import tariffs in the United States by
Rousslang and Tokarick (1995), where a tax is changed in order to keep
the real budget position of the government constant in response to a
policy change. The efficiency effects from these experiments are pre-
sented in Table 3.

As indicated in Table 2, trade liberalization worsens the government’s
fiscal position. If the revenue lost from trade liberalization is replaced by
increasing the value-added tax rate, so as to keep the deficit of the central
government constant in real terms, there would be a welfare gain of
TT$346.5 million, which is less than the welfare gain from trade liberal-
ization alone. This result occurs because an increase in the value-added
tax rate intensifies the distortion in consumption of the importable and
the nontraded good. The introduction of a tax on the production of the
exportable good, at a rate of 32.6 percent, would replace the revenue lost
from trade liberalization; however, a welfare gain of only TT$162.7 mil-
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Table 3. Efficiency Effects of Alternative Tux Policies Designed 1o Repluce
the Revenue Lost from Trade Liberalization

(Millions of 1991 TT dollars unless otherwise nated)

Trade : o
liberal- Replace revenue with change in:
ization VAT rate Production tax
Tax rates (in percent)
Value-added tax 5.7 10.5 SuAT
Production tax 0.0 0.0 326
Percentage change in real wage -2.5 -6.4 -9.8
Export volume 7,478.1 7,455.2 6,937.7
Import volume
Final goods 2,0i2.4 1,986.3 1.461.8
Intermediate goods 3,832.0 3,835.2 3,8422
Equivalent variation” 353.1 346.5 162.7
Real exchange rate index”
(percentage change) 248 20.3 38.5

*The _equivalent variation is computed by: EV = E(P",U") — E(P°, U"),
where E(P, U) is the expenditure function: " is the initial level of utility; U' is
the new level of utility; P is the vector of initial prices; and P’ is the vector of
prices after the policy change.

"The real exchange rate index is computed by dividing a weighted average of
traded goods prices (inclusive of tariffs) by the price of nontraded goods. A
positive value indicates a real depreciation. The formula for the real exchange
rate is

(0.09PW (1 + ty) + 0.57PWx + 0.34PWY)

RER = Py

lion would result. The tax on the production of the exportable good re-
duces the volume of exports; thus, the effects of this tax are similar to the
effects of atraderestriction, such as animport tariff. The reduction in the
volume of exports leads to a corresponding reduction in the volume of im-
ports, which lowers welfare, because consumption of the imported good
is already distorted by both the import tariff and the value-added tax.

When the revenue lost from trade liberalization is replaced by either
an increase in the value-added tax rate or a tax on the production of the
exportable good, the economy experiences a welfare gain. The results of
these experiments show that either a value-added tax or a tax on the
production of the exportable good is a more efficient means of raising
revenue than is an import tariff. This is so because a reduction in the
import tariff combined with an increase in the value-added tax rate or a
tax on the production of the exportable good that leaves the real govern-
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ment deficit unchanged generates a welfare gain. Comparing the two
types of replacement taxes (an increase in the value-added tax rate and
a tax on the production of the exportable good), an increase in the
value-added tax rate is a more efficient means of replacing the revenue
lost from trade liberalization.

Results of Experiment 2: Terms-of-Trade Deterioration

Given the economy’s dependence on trade, especially exports of
petroleum, changes in the terms of trade have profound effects on the
behavior of exports and the fiscal position of the government. This
experiment examines the effect of a 5 percent deterioration in the terms
of trade on the overall performance of the economy, concentrating on the
trade and fiscal implications.”

Given the choice of the world price of imports as the numeraire, the
deterioration in the terms of trade takes the form of a reduction in the
world price of exportables, PWy. This deterioration induces a contrac-
tion of the exportable sector, so output and employment both fall. Some
of the labor released by the exportable sector is absorbed by the im-
portable sector, so production of the importable good rises. This increase
in the production of the importable good, coupled with a decrease in
private demand, results in a reduction in import volume. The lower
price of the nontraded good and the lower price of the exportable re-
inforce the reduction in private demand for the importable good and the
corresponding fall in import volume. The contraction of the exportable
sector also exerts downward pressure on the wage, which contributes
further to the increase in output of the importable good, as production
of the importable is labor intensive.

Of greater quantitative importance is the income effect of the terms-
of-trade deterioration. As Table 1 shows, the percentage changes in the
quantities demanded of both the importable and nontraded good with
respect to a change in the price of the exportable are quite small, because
the consumption share of petroleum is very small. The major effect of
the reduction in the price of the exportable, however, comes through the
income effect. The deterioration in the terms of trade reduces the value
of exports and, with it, the value of production or GDP. This income
effect serves to reduce the demand for all three goods, as they are all
normal goods.

2 A 5 percent deterioration is approximately the average deterioration over the
period 1991-1993.
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In this experiment, the relative price of the exportable to the im-
portable is not constant, so it is not possible to form a composite good
called a “traded good.”* Itis possible, however, to calculate an *“‘exporta-
bles real exchange rate™ (the relative price of the exportable to the non-
traded good) and an “importables real exchange rate’ (the relative price
of the importable to the nontraded good). The reduction in the price of
the exportable reduces the demand for the nontraded good (the substi-
tution effect) and the negative income effect of the terms-of-trade dete-
rioration reinforces this substitution effect. As a result, the deterioration
in the terms of trade causes the price of the nontraded good to fall, but
the exportables real exchange rate remains virtually unchanged as the
reduction in the price of the nontraded good is roughly equal to the
reductionin the price of the exportable. The terms-of-trade deterioration
does result in a depreciation of the importables real exchange rate; this
result is consistent with the theoretical findings of Edwards and van
Wijnbergen (1987), Neary (1988), and Khan and Ostry (1991). In addi-
tion, as Edwards and van Wijnbergen point out, this possibility becomes
more likely the more distorted the economy is to start with. In the case
of Trinidad and Tobago, the economy is subject to many distortions, with
the high level of nominal protection applied to imports representing a
major bias against exports.

The deterioration in the terms of trade worsens the overall deficit of
the government. This result occurs mainly because the terms-of-trade
detenioration reduces tax revenue, principally oil tax revenue, since ex-
ports fall. Furthermore, the large reduction in imports results in a sharp
fall in tariff revenue. Taken together, these two revenue sources account
for the major share of the fall in tax revenue. The results from this
experiment are presented in the second column of Table 4.

Results of Experiment 3: Terms-of-Trade Deterioration and
Trade Liberalization

In this experiment, the model quantifies the effects of the program of
trade reform as a policy response to the deterioration in the terms of
trade. The results from this experiment are presented in the third column
of Table 4.

Asa policy response, trade liberalization mitigates many of the detri-
mental effects of the terms-of-trade deterioration alone. Compared with

*'See Edwards (1989) for a discussion of this point.
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Table 4. Effects of a 5 Percent Terms-of-Trade Deterioration
With and Without Trade Reform

(Millions of 1991 TT dollars unless otherwise noted)

Without With
Base case reform trade reform
Real output
Importables 2,130.2 2,2259 1,628.5
Exportables 8.607.7 8.575.0 9.171.8
Nontraded 13,568.2 13,494.2 13,4919
Government revenue 6.673.4 6,131.5 .914.1
Oil tax 2,504.9 23236 2,614.7
Tariff
Final goods 544.8 335.7 168.4
Intermediate goods — — 193.9
VAT 1.051.7 978.4 772.8
Labor income tax 1,474.0 1.395.8 1.066.3
Other 1,098.0 1,098.0 1.098.0
Government expenditure 6,761.1 6.742.7 6,674.2
Government balance -87.7 -611.2 -760.1
Export volume 6.702.7 6.682.3 7.473.8
Import volume
Final goods 1,0338 636.9 1,588.6
Intermediate goods 4,035.2 4.,411.7 4.251.5
Trade balance 1.633.7 1.633.7 1.633.7
Percentage change in real wage o -1.2 -4.1
Equivalent variation® . —583.6 —229.4
(as percent of base-year GDP) - -2.5 -1.0
Relative prices (ratio)
Exportables real
exchange rate (Px/Py) 1.00 1.01 1.29
Importables real
exchange rate (P/Py) 1.53 1.62 1.50

°The equivalent variation is computed by: EV = E(£% U") — E(P°, U"),
where E(P, U) is the expenditure function; U"is the initial level of utility; U" is
the new level of utility; P" is the vector of initial prices: and P' is the vector of
prices after the policy change.

experiment 2, trade reform provides a major impetus toward export
expansion, as it offsets the negative effects of the terms-of-trade deteri-
oration on exports and the reduction in consumer welfare is mitigated.
Trade reform induces a major real devaluation—a reduction in the rela-
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tive price of the nontraded good to the price of the exportable—which
provides an incentive for export expansion. Both the importable and the
nontraded sector contract to free inputs (labor) to the exportable sector.
Thus, the flexibility of the real exchange rate—the price of the nontraded
good—is very important in facilitating the adjustment of the economy to
the new set of international prices.

When trade reform is superimposed on the terms-of-trade deteriora-
tion, the fiscal position of the central government worsens, over and
above the increase in the fiscal deficit from the terms-of-trade deteriora-
tion alone. Trade reform reduces value added in the importable and
nontraded sectors, as well as wages, so revenue from value-added taxes
and taxes on labor income is reduced substantially. Although trade
reformresults in an expansion of exports and an increase in revenue from
the taxation of profits on petroleum, the reduction in value-added tax
revenue and labor income tax revenue is much greater, so total revenue
falls. Nominal government expenditure falls somewhat, but by less than
the fall in revenue, so the deficit increases. Thus, while trade reform
ameliorates many of the adverse effects of the terms-of-trade deteriora-
tion, such as the effect on exports, it worsens the budget deficit of the
government.

Results of Experiment 4: Public Finance Aspects
of a Terms-of-Trade Shock

As shown from the results of experiment 2, a terms-of-trade deterio-
ration worsens the budget deficit of the central government. In this
experiment, the model is used to investigate the following issue: suppose
the government wants to ameliorate the increase in the budget deficit
from the terms-of-trade deterioration. What is the “‘best” means of
reducing the budget deficit through a manipulation of tax policy? In this
context, the term “‘best” refers to the most efficient means of reducing
the deficit, that is, the tax policy that has the lowest deadweight loss per
dollar of revenue raised. This experiment repeats the terms-of-trade
deterioration of experiment 2 and considers two ways to hold the real
budget deficit constant: a change in the value-added tax rate, and a
combination of an increase in the value-added tax rate and the introduc-
tion of a tax on the production of the exportable good. In the first part,
the value-added tax rate is altered and in the second, the value-added
tax rate is increased to 8 percent along with the introduction of a tax on
the production of the exportable good to keep the real deficit constant.
The results from all three experiments are presented in Table 5.
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Table 5. Efficiency Effects of Alternative Tax Policies Designed 1o Replace
the Revenue Lost from a Terms-of-Trade Shock

(Millions of 1991 TT dollars unless otherwise noted)

Replace revenue
with change in:

Production tax

Terms-of-trade VAT and VAT
shock rate rate

Tax rates (in percent)

Value-added tax 5.7 98 8.9

Production tax 0.0 0.0 19.9
Percentage change in real wage —1.2 —4.2 -7.0
Export volume 6.682.3 6,662.2 6,277.7
Import volume

Final goods 636.9 614.6 2579

Intermediate goods 4,411.7 4,413.9 4,386.1
Real output

Importables 2,225.9 2,230.2 23794

E xportables 8,575.0 8,581.1 8,143.7

Nontraded 13,4942 13,484.6 13.641.2
Equivalent variation® —583.6 -598.5 —844.5

*The equivalent variation is computed by: EV = E(P°, U’) — E{P", U"), where
E(P% t) is the expendlture function; U" is the initial level of utility; U' is the new
level of utility; and P® is the vector of initial prices.

Change in the Value-Added Tax Rate

Asnoted in Table 5, the value-added tax rate must rise from 5.7 percent
to 9.3 percent in order to leave the real budget deficit unchanged. Also,
the reduction in welfare from a terms-of-trade deterioration and an
increase in the value-added tax rate is only slightly larger than the
reduction in welfare that occurs from just the deterioration in the terms
of trade. The increase in the value-added tax rate discourages the con-
sumption of imports, and this acts to lower welfare since consumption of
the importable good is already distorted by the import tariff.

Increase in the Value-Added Tax Combined with a Tax
on the Production of the Exportable Good

Asshown in Table 5, the value-added tax rate is increased to 8 percent
and the taxon production of the exportable good must rise to 19.9 percent

©lInternational Monetary Fund. Not for Redistribution



EXTERNAL SHOCKS, REAL EXCHANGE RATE, AND TAX POLICY 75

in order to keep the real government deficit unchanged. The combination
of these two tax increases results in a larger welfare loss compared to the
welfare loss from just an increase in the value-added tax rate. The
increase in the value-added tax rate intensifies the distortion in consump-
tion of the importable and the nontraded good. Furthermore, the intro-
duction of a tax on the production of the exportable good is an additiona!
source of welfare loss as this tax acts to reduce the volume of exports
beyond the reduction that occurs as a result of the terms-of-trade deteri-
oration. The reduction in the volume of exports leads to a reduction in
import volume, which lowers tariff revenue and leads to a greater welfare
loss as the consumption of imports is already subject to a tariff. Thus, of
these two alternative tax policies designed to reduce the budget deficit
from a terms-of-trade deterioration, an increase in the value-added tax
rate alone produces a smaller welfare loss, since the value-added tax ap-
plies to larger base than the tax on the production of the exportable good.

V. Conclusion

This paper used a general equilibrium model, applied to the economy
of Trinidad and Tobago, to quantify the effects oftrade reform on the real
exchange rate, exports, imports, and the fiscal position of the govern-
ment. The effects of trade reform on overall fiscal performance are of
particular importance as there are clear limits on the government’s ability
to borrow.

A policy of trade reform by itself raises economic welfare in the
aggregate, but the real wage falls in the case in which Py is flexible. In
theory, itis possible to design redistribution schemes so that those injured
by trade reform could be fully compensated. Trade reform increases the
volume of exports and imports since the reform program induces a real
exchange rate depreciation. Flexibility in the price of the nontraded good
is important for the full effects to be realized, as it is the fall in Py that
provides the incentive for exports to expand. The results show that if Py
is rigid, then trade reform will produce, at most, a modest expansion in
exports. These results also suggest the need for policymakers to pursue
policies that promote price flexibility in conjunction with trade reform.
In the case in which the price of the nontraded good is inflexible, a
nominal exchange rate depreciation would help bring about the change
in relative prices that would result from trade liberalization by increasing
the prices of traded goods. Thus, a nominal exchange rate depreciation
would be a useful complement to a policy of trade liberalization when the
prices of home goods are inflexible.
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The result that trade liberalization will induce a real exchange rate
depreciation is especially important for providing guidance on policy for
the economy of Trinidad and Tobago. In the early 1980s, increases in
the international price of petroleum squeezed other tradable sectors,
namely importables, as the economy began to suffer from the Dutch
disease. The fall in output and employment in the importable sectors was
a natural consequence of the expansion of the exportable sector, since
the rise in the price of oil attracted resources away from the importable
sector. Furthermore, the rise in the price of oil threatened the viability
of import-competing sectors because of the real exchange rate apprecia-
tion induced by oil price rise. The newfound wealth from the rise in the
price of petroleum also increased the price of home goods, further
strengthening the real exchange rate appreciation and the reduction in
the output of importables. In response, the Government expanded the
number of imports on the “negative list”” in an attempt to offset reduc-
tions in output and employment in the importable sectors and discourage
consumption of imports. The result of this policy was to contribute to
further appreciation of the real exchange rate and a greater reduction in
exports of goods other than petroleum. As these experiments show, trade
reform induces a real exchange rate depreciation and an expansion in
exportvolume; conversely, a policy of protection induces a real exchange
rate appreciation. Furthermore, trade reform acts to worsen the deficit
of the central government. However, the results show that it is possible
to offset the increase in the deficit with increases in other taxes and still
generate an aggregate welfare gain.

In the case of an adverse terms-of-trade shock, trade liberalization
helps to mitigate many of the detrimental effects of the shock. Trade
liberalization offsets, to some degree, the reduction in the volume of
exports and imports from a terms-of-trade deterioration, but it worsens
the budget deficit of the central government. Of the two options explored
to reduce the deficit of the central government from a terms-of-trade
deterioration, an increase in the value-added tax rate produces a smaller
welfare loss compared to a combined increase in the value-added tax rate
and the introduction of a tax on the production of the exportable good.
A consideration of the revenue impacts of external shocks is important
because the government’s recourse to additional borrowing is limited.
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Long-Run Determinants
of the Real Exchange Rate:
A Stock-Flow Perspective

HAMID FARUOEE*

This paper examines the long-run determinants of the real exchange rate
from a stock-flow perspective. The empirical analysis estimates a long-run
relationship between the real exchange rate, net foreign assets, and other
factors affecting trade flows. Using postwar data for the United States and
Japan, cointegration analysis supports the finding that the structural fac-
tors underlying each country’s net trade and net foreign asset positions
determine the long-run path for the real value of the dollar and the yen.
The empirical analysis also provides estimates for the underlying stochastic
trend in each real exchange rate series. [JEL F31, F41]

As A THEORY of exchange rate determination, the doctrine of pur-
chasing power parity (PPP) posits an underlying tendency for move-
ments in the nominal exchange rate to offset movements in the ratio of
national price levels, assuring constancy of the real exchange rate.' Based
on this static measure of equilibrium relative prices, deviations in the real
exchange rate from its PPP benchmark can then be viewed as gains or
losses in external competitiveness.

However, real exchange rate movements do not completely coincide

* Hamid Farugee is an Economist in the Southeast Asia and Pacific Depart-
ment; work on this paper began while he was an Economist in the Research
Department. He received his Ph.D. from Princeton University. The authorwould
like to thank Peter Clark, Leonardo Bartolini, Tamim Bayoumi. Jonathan Ostry,
Stephen Tokarick, and Steven Symansky for helpful comments and/or discus-
sions. The views expressed and any errors remaining, however, are the author’s
sole responsibility.

! See Dornbusch (1987) for a survey on PPP. See Breuer (1994) for a recent
survey on the empirical evidence. In keeping with this literature, the real ex-
change is defined here as the currency-adjusted ratio of national price levels.
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with perceived changes in competitiveness, reflecting a basic flaw in the
PPP approach. Instead, the likely effects of exchange rate changes on
the trade balance are often difficult to predict without further informa-
tion regarding the source of the shock. Moreover. it may be quite mis-
leading to view the real exchange rate as an isolated measure of external
competitiveness without further reference to developments within the
overall macroeconomic environment.’

Like other relative prices, real exchange rates are affected by real
disturbances. In turn, real exchange rate movements stemming from
real shocks may often represent fundamental shifts in the relative prices
compatible with international equilibrium. Hence, a more general view
of real exchange rate determination than the one offered by PPP is
needed. Specifically, a distinction needs to be made between relative-
price movements that represent lasting changes in the level of com-
petitiveness and short-term fluctuations that reflect transitory departures
from a given PPP level. Consequently. whether the long-run real ex-
change rate actually remains constant over a given time horizon (and
PPP obtains) depends upon the behavior of its underlying economic
determinants.

Viewing PPP as a fixed steady-state condition rather than as a fong-run
equilibrium condition, this paper investigates the sources of trend varia-
tion in the real exchange rate. Focusing on the United States and Japan,
the empirical analysis examines the long-run relationship between the
real exchange rate and the fundamental determinants that underlie the
trend decline in the real value of the dollar and the trend appreciation
in the real yen over the postwar period.

In examining real exchange rate determination, this paper implements
a version of the macroeconomic balance approach,’ which broad!; de-
fines the sustainable real exchange rate as that value or path consistent
with internal and external macroeconomic balance. Internal balance
corresponds to output being at its potential level in conjunction with a
nonaccelerating rate of inflation. External balance requires a balance of
payments position in which any current account imbalance is financed by
a sustainable rate of capital flows.

*In a normative context, this basic identification problem also arises. As a
policy target, PPP exchange rate rules provide an anchor to minimize potential
misalignments. However, efforts to stabilize an inappropmate target for the real
exchan%e rate have sometimes lead to increased macroeconomic instability. See
Aghevh, Khan, and Montiel (1991), Montiel and Ostry (1991), and Calvo, Rein-
hart, and Végh (1994).

3See IMF 1984), Edwards (1989), Williamson (1990), and Bayoumi and others
(1994) for discussicns regarding the macroeconomic or underlying balance ap-
proach.
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Since capital flows are simply international transfers of financial
claims, sustainability of the capital account in turn rests upon the desired
stock of external assets and liabilities between nations.* Integrating stock
variables and stock-equilibrium relationships directly into the analysis
has the advantage that flow equilibrium must follow as a necessary
condition. Hence, a sustainable real exchange rate within a stock-flow
framework can in principle account for both internal and external
macroeconomic (flow) balance.*

Determinants ofthe equilibrium real exchange rate also include factors
that affect the net trading position of the home country in world markets,
as well as the underlying propensity of the home country to be a net
lender or borrower of capital. In other words, the interaction between the
permanent structural components in both the current and capital account
jointly determine the sustainable real exchange rate.

On the trade side, among the factors that primarily operate through
the current account, “the productivity approach,” based on the seminal
work of Balassa (1964) and Samuelson (1964), has perhaps received the
most attention.® Other structural determinants, such as the stance of
trade policy, variations in the terms of trade,” and the composition of
fiscal spending, may also have a long-run impact on relative prices. In a
developing country context, Edwards (1989) presents an empirical anal-
ysis of exchange rate determination emphasizing these and other factors
affecting international equilibrium ®

Using cointegration techniques, this paper examines empirically the
long-rundeterminants of the real exchange rate for the United States and

4See Masson, Kremers, and Horne (1994) for an empirical analysis on the
long-run determination of net foreign assets for the G-3 industrial countnes.

"ei'he well-known transfer problem provides a useful illustration. Consider a
country that experiences a steady-state decline in its stock of net foreign assets.
The expenditure-reducing impact of this redistribution of weaith on domestic
spending predominantly affects demand for domestically produced goods.
Hence, thss international transfer of weaith must be accompanied by a real
depreciation at home and expenditure-switching toward home goods to aliow
adjustment at full employment {(internai balance) and an improved trade position
to offset lower interest income from abroad (external balance).

See, for example, Hsieh (1982), Marston (1987), e Gregorio, Giovannini,
and Wolf (1994), and Asea and Mendoza (1994) and the references cited therein
for empirical and theoretical background on the Balassa-Samuelson effect.

7 See Ostry (1988), Edwards (1989), and Khan and Ostry (1991) for further
discussion regarding the effects of tariff changes and terms-of-trade disturbances
on the equilibrium real exchange rate.

8See also Ostry (1988). For industrial countries, several studies have used a
simulations approach to calculate reai exchange rate trajectories compatible with
macroeconomic balance. See, for example, Williamson (1990) and Bayoumi and
others (1994) and the references therein.
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Japan over the postwar era. In particular, structural components in both
the current and capital accounts—underlying each country’s net trade
and net foreign asset positions—are shown to influence the path of the
long-run real exchange rate for each country. The empirical analysis also
provides estimates for the sustainable real value of the dollar and the yen
over the postwar period, conditional on the stock of net foreign assets and
real factors affecting trade flows.

I. Illustrative Model

Consider a world economy consisting of two countries—designated as
home and foreign—engaging in the trade of two distinct goods and one
financial asset.” The home country produces and consumes a domestic
good, and purchases the foreign good through trade with the rest of the
world. With the price of the foreign good serving as the numeraire,
variables are expressed in real terms (measured in units of the foreign
good) unless specified otherwise, and output is taken to be fixed at its full
employment level.

Assets pay a fixed real rate of return, r*, and the net stock of real assets
held by home country is denoted by f. By assumption, the large foreign
country absorbs any excess spending or saving in the home country
through a flow of securities without affecting its demand for the home
good. From goods market equilibrium, the trade balance for the home
country, which also equals the difference between the value of domestic
output and domestic spending, depends on the relative price of home
and foreign goods plus an exogenous shift parameter. Specifically, net
exports ax for the home country can be written as

nx = —yg +x;vy>0, (1)

where g is the (log) real exchange rate defined as the real price of the
domestic good so that an increase denotes a real appreciation at home;
and x represents the shift parameter incorporating exogenous factors that
affect the relative demand and supply of domestic and foreign goods, and

*The model is a continuous-time version of Mussa {1984). The analysis assumes
imperfect substitutability in goods but not assets. In the case of imperfect substi-
tutability in assets, portfolio effects provide the channel linking asset stocks and
the exchange rate. Changes in asset positions reflecting changes the relative
supplies of gomes{ic and foreign debt, require changes in either the relative yield
(ri? premium) or the relative valuation (real exchange rate) to restore portfolio
balance.
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thus the trading position of the home country.! Note that equation (1)
embodies the traditional elasticities approach to the balance of payments,
allowing the contemporaneous relative price of exports versus imports
(abstracting from J-curve effects) to impact on the trade balance, where
the parameter vy captures the familiar Marshall-Lerner condition."

Abstracting from detailed aspects of the service account, the current
account is defined simply by the net trade in goods plus the interest
income received (or paid) on a country’s net foreign asset (or debt)
position:ca = nx + r*f. The current account balance also equals the rate
of accumulation of net foreign assets held domestically:"

f=--yq + xot riEf (2)

where dot variables throughout denote time derivatives, i.e., y = dy/dt.
Hence, f in equation (2) represents the instantaneous change in the
stock of netforeign assets held by the home countryresulting from a given
current account position.

Determining the equilibri'um real exchange rate over the medium term
revolves around the issue of sustainability. A sustainable balance of
payments position is one that reflects a current account balance financed
by a desired or sustainable rate of capital flows."” In turn, a sustainable
capital account position is based on the underlying determinants of net
foreign asset equilibrium. That desired rate of net foreign asset accumu-
lation (or decumulation) which mirrors adesired amount of excess saving
(or spending) is characterized by the following behavioral equation:

“See Ostry (1988), Edwards }1989]. and Khan and Ostry (1991) for further
discussion regarding the effects of tariff changes and terms-of-trade disturbances.
Note that the theoretical analysis is restricted to factors determining the relative
price of imports versus exports. However, the subsequent empirical analysis
%cncruhzes the measure of international relative prices to also take into account
actors that affect the relative price of traded versus nontraded goods.

"' Equivalently, equation (1) can be interpreted from the absorption approach.
As in the transfer example, countries favor their own goods in consumption.
Hence, anincrease in domestic real absorption—relative to (fixed) output—must
be accompanied by an increase in the relative price of domestic goods to ensure
goods market equulibrium.

2 Net foreign assets here refer to both private and official holdings. Note that
the real analysis here applies to both fixed and floating nominal exchange rate
regimes.

*[n general, the underlying balance approach defines the equilibrium ex-
change rate as that value or trajectory consistent with both internal and external
macroeconomic balance. Transitory or short-run fluctuations in income are omit-
ted here but they could be added—see Mussa (1984). In that case, the equilibrium
real exchange rate would explicitly require both full-employment output and
balance of payments equilibrium.
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FE=3(r—p) + &(f*—f): 8.6 >0, (3)

where the desired rate of accumulation f ¢ is a function of the difference
between the domestic real interest rate r and the domestic long-run rate
p, and the difference between the target level f¢ and the actual level of
net foreign assets."* The target variable measures the stock of net for-
eign assets that domestic residents would prefer to hold if the short-run
rate of interest equaled p. As a baseline case, the long-run real interest
rate is assumed fixed equal to the world rate of interest (p = r*)."*

In addition, the prevailing domestic real rate of interest r, which
influences desired consumption and saving decisions implicit in equa-
tion (3), reflects the ex ante rate of return on assets measured in terms
of home consumption:

r=r*-af/q], (4)

where a is the expenditure share of domestic goods in home consump-
tion, and £[] is the rational expectations operator conditional on the
information set at time r. Equation (4) can be interpreted generally as an
arbitrage condition equating real rates of return across borders with
international capital mobility. In this very simple model with only one
financial asset, equation (4) is also simply the Fisher equation, where the
realinterestrate is equal to the nominal interestrate less the rate of (CPI)
inflation (both measured in units of the foreign good).

A sustainable balance of payments position, associated with fiow equi-
librium over the medium term, is identified by the relation f = f¢. In
conjunction with internal balance, this condition ensures that the corre-
sponding real exchange rate represents a sustainable equilibrium value
or path consistent with underlying macroeconomic balance. Using equa-
tions (2), (3), and (4), this relation can be written as:

—yg + x +r*f= —adE (4] + o(f! - f). ()

The balance of payments equilibrium condition in equation (5) requires
that the net flow of goods and services be equal to the rate of desired
excess spending over income (desired current account). Equivalently,

"“The postulated equation for desired holdings of net external assets serves as
a short cut. Including this target level pins down the steady-state level of net
foreign assets, avoiding the indeterminacy feature associated with standard in-
finite horizon models with representative agents, where az y distribution of wealth
i(s se{lif)-replicating (i.e., multiple stationary states). See Giavazzi and Wyplosz
1984).

¥ Setting p = r* assures a stable level for the real exchange rate in steady state.
Otherwise, there would exist a steady-state rate of real appreciation or depreci-
ation equal to the long-run real interest rate gap in equation (4).
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from a flow of funds perspective, this condition specifies that the actual
rate of net foreign asset accumulation be consistent with the desired net
flow of financial claims (desired capital account). Hence, based on equa-
tion (5), the current account position over the medium term is financed
by a sustainable rate of international capital flows.

Equations (2) and (5) together form a system of simultaneous linear
equations consisting of two endogenous state variables, fand g, and two
exogenous or forcing variables, f¢ and x. Conditional on initial and
terminal conditions for f and g respectively to ensure an economically
sensible, nonexplosive solution,'® the fundamental solution for g, derived
in the Appendix, is given by:

a(t) =g(1) + o[f(t) = F(1)); @ >0, (6)
7() = r—;f'(r) + 25 0), 7)
() =\ f TN £U(s)ds, (8)
) = )\Jm e *VE [x(s5))ds. 9)

In expressions (6)—(9), bars over variables indicate long-run (stock)
equilibrium values, while other variables reflect current (flow) equi-
librium values. The forward-looking nature of the solution depicted
above incorporates the fact that anticipations of future economic con-
ditions are important for current variables, and, thus, the exchange rate
is affected by market expectations. '’

From equation (8), equilibrium holdings of net foreign assets f (t)
depend on the expected forward evolution in the target level of net
foreign assets {f“(¢)}7. Similarly, as seen from equation (9), the exoge-
nous permanent component in net exports X (¢) relies on the present
discounted value of the expected path of future trade disturbances
{x(2)} . Finally, the central result is seen by equation (7), defining the
long-run equilibrium real exchange rate g(¢) as a function ofthese under-

"*See Appendix for details. For a general discussion of continuous-time sys-
tems see Buiter (1989). See Blanchard and Khan (1981) for discrete-time analysis.

" The forward-looking nature of the solution results from the fact that desired
excess Spendin% is affected by the expected rate of depreciation. An *“‘asset price”
interpretation for this condition treats the expectations term as the anticipated
capital gains from holding the foreign asset. Alternatively, fromanintertemporal
viewpoint, the expected future real exchange rate (i.e., intertemporal relative
Frices} influences an agent’s optimal consumption allocations that maximize
ifetime utility. See Mussa (1984).
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lying components in both the current account and the net foreign asset
position.

The relationship between sustainable adjustment over the medium
term and long-run equilibrium is captured by equation (6). The sustain-
able (saddle) path for the real exchange rate g(¢)—associated with inter-
nal and external macroeconomic balance—differs from its long-run value
& (r) until full stock equilibrium is attained.

In transition, the real exchange rate may move away from its long-run
equilibrium value to assure a convergent path for net foreign assets
toward its steady-state value. For example, a permanent increase in the
target level of net foreign assets, which requires an eventual and lasting
real appreciation, initially depreciates the real exchange rate in order to
improve the trade balance and increase the current stock of net foreign
assets toward its higher desired long-run level."

Steady-state equilibrium, characterizing a stable level of net foreign
assets or liabilities, implies: f = f¢ = 0. With exogenous forcing vari-
ables being constant at their steady-state values (f(r) = f, x(r) = X),
equilibrium in stationary state is summarized by the following set of
conditions:

q(¢) = gf +* 1;;f(:) =finx(t1) = =r*f; ca(t) = 0.®

Note that only when the economy reaches steady state and fundamen-
tals have settled down to their stationary values does PPP obtain in terms
of constancy of the real exchange rate. Meanwhile, with long-run move-
ments in the fundamentals, a clear distinction exists between equilibrium
exchange rate movements associated with changing steady states (and
changing saddle paths), and a constant PPP value associated with a given
stationary state.

In steady state, the trade balance is determined solely by the equi-
librium level of net foreign assets.?” This result can be interpreted as a

" The two variables ¢ and f initially move in opposite directions in this case as
evident from equation (6) and from the equivalent solution for g shown in the
Appendix,

®The analysis can also be revised to account for steady-state growth rather
than a stationary level of income, in which case a nonzero cutrent account can
exist in steady state. In steady-state equilibrium (with a constant real exchange
rate but income growth), the trade balance and current account as a share of GNP
depend on the stable ratio of net foreign assets to income along the balanced
growth path. Otherwise, the analysis is essentially the same as described in the
text.

*The model characterizes two basic types of fundamental shocks: those that
affect the short-run trade balance (flow shocks) and those that affect the long-run
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*stock” version of the absorption approach. The desired net foreign asset
position anchors the sustainable series of net saving flows (Y — A or
S — 1 balances) and trade balances. In steady state, net exports attain
a sufficient “primary” surplus (deficit) to offset interest obligations (re-
ceipts) on the stable level of external debt (assets). Consequently, those
disturbances that impact on the current account over the short term
without affecting net foreign assets in the long run, translate into changes
in the real exchange rate, without affecting net exports, in steady-state
equilibrium.?!

To summarize, determinants of the equilibrium real exchange rate
include factors that affect both the net trading position of the home coun-
try in world markets and the underlying propensity of the home country
to be a net lender or borrower of capital. In other words, the inter-
action between the permanent structural components in both the current
account and the capital account jointly determine the sustainable real
exchange rate.

Onthetradeside, determinants thatoperate primarily through the cur-
rent account may include variables such as productivity growth differen-
tials affecting the relative price of nontraded goods or commodity-price
shocks affecting the terms of trade. On the finance side, fundamentals
that essentially determine the economy’s long-run net foreign asset posi-
tion may include variables such as demographic factors, which affect net
saving behavior through life-cycle effects, or the stock of government
debt, which affects net national borrowing in the absence of Ricardian
equivalence.?

I1. Econometric Methodology

Of course, determining the relevant set of economic variables that
underlie the sustainable real exchange rate remains an empirical issue,
and devising an econometric framework based on the preceding discus-

net foreign asset position (stock disturbances), where only the latter type affect
both g and nx In steady state. In practice, however. variables rarely fit neatly into
either category and the empirics to follow do not require these types of shocks
to be orthogonal. For the purposes of exposition, a fundamental variable is
referred to as a determinant operating through the trade balance or net foreign
assets depending on the primary channel through which that factor impacts on
the real exchange rate.

' Following Ostry (1988). this result suggests that the direct effect of a perma-
nent x shock on the trade balance is fully offset by the indirect effect through the
change in the real exchange rate in the model.

See Masson, Kremers, and Horne (1994).
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sion becomes the focus here. The central considerations involve the iden-
tification and estimation of the long-run relationship between the real
exchange rate and its fundamental determinants.

In that regard, cointegration analysis provides a natural conceptual
framework for examining long-term comovements between a set of
time-series variables. As a matter of definition, a set of NV difference-
stationary variables are said to be cointegrated if there exists at least one
linear combination—i.e., cointegrating vector-—of these variables that is
stationary, defining their long-run relationship(s).”

Intuitively, cointegrated variables may drift apart temporarily. but
must converge systematically over time. Hence, any model that imposes
a deterministic long-run relationship between a set of integrated eco-
nomic variables, while allowing those variables to deviate over the short
term, will exhibit cointegration.

In the case of the real exchange rate, the presence of short-run spec-
ulative factors (reflecting asset market disturbances) and cyclical factors
(given the sluggish adjustment of prices and wages) may cause the real
exchange rate to deviate temporarily from its sustainable path, defined
by the movement of its (nonstationary) fundamentals. Over time. the
self-correcting mechanisms of an open economy ensure sustainable ad-
justment in the real exchange rate to its long-run value compatible with
stock-flow equilibrium.?

Cointegration analysis generates empirical estimates for the long-run
sustainable path of the real exchange rate, conditional on the time-series
evolution of its fundamentals. Using the estimated cointegrating vector
to identify the underlying stochastic trend, observed exchange rate move-
ments can be decomposed into its transitory and permanent components
(cycle and trend).

Annual data for the United States and Japan were obtained for the
postwar period. Forthereal exchange rate, aCPI-based index of the real
effective exchange rate (REER) was used.” Explanatory variables in-
cluded stock data on net foreign assets as a share of GNP (NFA )*® and

*Moreover, the number of independent cointegrating vectors r must be such
that0 < r < N. If there were exactly N such linearly independent combinations,
then the set of variables must all be stationary (i.e., integrated of order zero
or I(0)). If no combinations exist (r = 0). the series are independent difference-
stationary (i.e., integrated of order one or I(1)) variables.

**The basic long-run (cointegrating) relationship between the real exchange
rate and its fundamental determinants based on the theoretical discussion is
summarized by equation (7).

% All variables measured as indices are expressed in log-levels using 1985 as the
base year (data source for REER: International Finan ial Srarr’sri:‘s%,

* Obtained from Masson, Kremers, and Horne (1994).
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a terms of trade index (7 OT)-—constructed as the ratio of export unit
value to import unit value.”” As for productivity, two measures were
implemented. First, following Kakkar and Ogaki (1993), a comparative
index of the relative price of traded versus nontraded goods (TNT)—
composed of the ratio of the domestic CPI to WPI refative to the corre-
sponding (trade-weighted) index for the remaining G-7 countries (except
Canada)—was constructed.’® Second, a comparative index of labor pro-
ductivity levels (PROD), constructed from rates of growth in real output
per manhour in manufacturing at home versus the (trade-weighted)
values for the rest of the G-7, was also used.”

In other contexts, the variable TNT, representing the relative price of
nontraded goods, may actually serve as a measure of the real exchange
rate. Of course, the two variables TNT and REER should in principle be
closely related, depending on the source of the shock. Specifically, shocks
that irreversibly alter the relative price of tradables versus nontradables
should be manifested in the stochastic trend in each series, reflecting the
influence of the fundamentals common to both.* It is precisely for this
reason that including 7NT as a proxy for trends in sectoral productivity
may help explain long-run trends in the real exchange rate.”

*Source: International Financial Statistics.

®Source: International Financial Statistics. Canada was excluded because of
lack of data. Note that the wholesale price index predominantly measures
traded goods prices, while the consumer price index has a significant com-
ponent of services, which are generally not traded. Hence, the ratio of the two
mdices compared with each country's foreign counterpart serves as a proxy for
the relative price structure in the United States and Japan compared with each
country’s major trading partners. Specifically, if CPI = (P,)*(P,)' " and WPI =
(P)*P.)'"*#, where B > a, then the ratio will be an increasing function of the
relative price of nontraded goods at home, (P,/P,)* °.

**Source: Bureau of Labor Statistics. Note that in leveis , output per manhour
is notdirectly comparable across countries (the index levelis arbitrary); however,
trend comparisons can be made.

*To make explicit the relationship between REER and TNT, note that the
latter by definition can be expressed: In(CPI/ECPI*) — In(WP{/EWPI*), where
* indicates foreign variables and E is the nominal exchange rate. The first term
in this expressionis in fact REER (ignoring coverage issues). If long-run PPP were
to hold in tradables (i.e., ln(WPI/EWPl‘j ~ 1(0)), while the Balassa-Samuelson
effect was the main source of secular trendsin the real exchange rate, then REER
and TNT alone would cointegrate with a coefficient of unity. However, if perma-
nent shocks to tradables cause In(WPI/EW PI*) to be nonstationary as well, then
REER and TNT will cointegrate only when some other measure(s) is included,
capturing permanent movements in the relative price of traded goods. The model
in the previous section highlights potential sources for these latter long-run
movements.

*'See De Gregorio, Giovannini, and Wolf (1994), and Micosi and Milesi-
Ferreti (1994) for recent evidence on the relation between the relative price of
nontraded goods and sector productivity differentials.
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Under the assumption that (average) labor productivity in manufactur-
ing reflects overall productivity in traded goods, the variable PROD
provides a more direct measure of existing productivity differentials in
tradables at home and abroad. U nfortunately, the equivalent measure for
nontradables, which is inherently more difficult to define and measure,
is not available. Since productivity in traded versus nontraded goods is
the critical comparison, it should be noted that the measure PROD may
be appropriate only under the further assumption that trend movements
in relative productivity in services are insignificant among the major
industrial countries.

III. Empirical Results

Cointegration estimation is conducted using the multivariate maximum
likelihood estimation (MLE) technique proposed by Johansen (1988).
The Johansen procedure provides test statistics for the number of cointe-
grating relationships that may exist, as well as empirical estimates for
each of the cointegrating vectors,*

Before estimating the cointegration parameters, Augmented Dickey-
Fuller (ADF) test statistics were calculated to indicate the order of
integration in each of the univariate time series. The results of unit root
tests—based on a unit-root null versus a trend-stationary alternative—are
reported in Table 1. In every case, the ADF tests are consistent with each
series being characterized as I(1) variables. Specifically, the ADF test
fails to reject the presence of a unit root for each series in levels, but not
in first differences.*®

32The general empirical framework involves estimating a vector error correc-
tion model (VECM) of the form:

k

AY,=MY,_, + ZT8Y.; + e; 1= ap’,
I=

where Y isann x 1 vector of (1) variables. Under cointegration. the long-run
impact matrix I1 has nonzero rank r < n, equal to the number of linear combi-
nations of the series in Y, that are stationary. In that case, the singular matrix can
be decomposed into two distinct n X r matrices « and $, where the latter is a
matrix of cointegrating vectors such that B'Y, - [(0) and the former is a matrix
of error-correction coefficients. See Campbell and Perron (1991) for a general
discussion of the Johansen method.

33For the dollar real exchange rate, a case could be made for rejecting the null
in favor of a trend-stationary alternative ( p value near 0.10), given the low power
of unit root tests. This result onl highliggts the near observational equivalence
between trend-stationary and difference-stationary processes in finite samples.
See Campbell and Perron (1991). However, the steady-state implications of a
determimstic trend are quite unappealing.
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Table 1. Tests of Order of Integration®

ADF(k) test statistic

Variable United States (1950—90) Japan (1951-%1)

REER =331 k=1 -2.64
AREER -3.85° ~4.11¢ (k = 3)

NFA -1.44 (k=1) -2.46 (k =1)
ANFA -3.65" —4.71¢

TO0T -1.58 —2.68 (k=1)
ATOT -6.61° -4.98°

TNT -1.25 -2.77 k=1)
ATNT -6.02°¢ =5.03¢ (k =1)

PROD -0.69 -0.92
APROD -5.63¢ -5.84°

"The null hypothesis is a unit root versus a trend-stationary alternative. The
ADF(k) test statistic for a variable x, is given by the f-statistic on the estimated
coefficient 2 in the following auxiliary regression (including constant and trend):

&
Ax, = wo + mitrend + wax._y + 27/ Ax,—;,
1=1

where & is determined by the highest order lag for which the corresponding v,
is significant. If the underlying data generatmg process is an AR(p), then
k =ﬁ — 1. See Campbell and Perron (1991). Unless otherwise specified, k = 0
(Dickey-Fuller test).

® Indicates significance at S percent level.

¢Indicates significance at 1 percent level; based on Mackinnon (1991) critical
values.

United States

The test statistics for cointegration for the United States based on the
Johansen procedure are reported in Table 2, using TNT. Tests for the
number of cointegrating relationships in the data consist of the maximal
eigenvalue and trace test statistics, where AMAX tests for at most r
cointegrating vectors against a point alternative of exactly  + 1 cointe-
grating relationships, while TRACE tests for at most r cointegrating
vectors against an alternative of at least » + 1 vectors.

The null hypothesis of no cointegration (» = 0) among the four time
series in Table 2 is soundly rejected by both the TRACE and AMAX
statistics.” Indeed, based on the test statistics. multiple cointegrating

**Replacing TNT, cointegration estimates using with PROD (not reported)
also support a finding of cointegration. However, the latter measure consistently
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Table 2. Johansen Maximum Likelihood Tests and Parameter Estimates:
United States (1950-90)"

(Eigenvalues in descending order: 0.553, 0.391, 0.373, 0.190, 0.000)

Cointegration Likelihood Ratio Tests

Number of cointegrating vectors:

null hypothesis AMAX Trace
r=20 29.82" 73.30°
r=1 18.35 43.47°
r=2 17.30° 25.12¢
r=3 7.82 7.82

Parameter Estimates
(Corresponding maximal eigenvector)

REER NFA TOT TNT Constant
Unrestricted -39.38 41.56 6.03 35.20 -10.86
Normalized —1.00 1.06 0.15 0.89 —0.28

Restricted Estimates

REER, = 1.54NFA: + 0.91TNT: — 0.30;
(Exclusion on TOT, x*(1) = 1.95)

REER, = 1.4INFA, + TNT, — 0.30;
(Exclusion on TOT and homogeneity on 7NT, x*(2) = 3.33)

*Estimation involved a VAR with four lags and a restricted constant in the
cointegrating vector. The Jacque-Bera test for normality and the Box-Pierce test
against serial correlation (not reported) suggest that the selection of lag length
is suitable. As a check for rohustness, alternate lag length specifications were
tested and do not affect the results.

*Indicates significance at S percent level.

‘Indicatessignificanceat 1 percent level; critical values based on Johansen and
Juselius (1990).

relationships may possibly exist.*® The cointegrating vector correspond-
ing to the maximal eigenvalue (i.e., the dominant long-run relationship)
is also reported in Table 2. The long-run coefficients have the correct

overstates the comparative decline in relative productivity for the United States
in the first half of the sample and consequently yields non-normal errors in the
estimation. Hence, subsequent analysis is conducted with TNT as the proxy for
productivity in the case 0(} the United States.

3 The presence of multiple cointegrating vectors suggests the presence of mul-
tiple long-run economic relationships between the set of variables or some subsets
thereof. For example, if the fundamentals influence one another in a long-run
sense, these variables may cointegrate separately from the real exchange rate.
;—Iypﬁ)thesis testing for exclusion restrictions is conducted to examine this issue

urther.
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Table 3. Tests of Exclusion Restrictions: United States (1950-90)*
Model: B,REER + B-NFA + BsTOT + B, TNT + n ~ 1(0)

Single Exclusion Restrictions

LR(l) statistic LR(2) statistic
assuming assuming
Null hypothesis 1 cointegrating vector” 2 cointegrating vectors
Bi=0 9.96° 10.18¢
B2=0 7.81¢ 8.83¢
Bs=0 1.95 2.13
Ba= 8.78° 8.88°

Joint Exclusion Restrictions
LR(2) statistic

Null hypothesis assuming 1 cointegrating vector
ﬂz = B3 = 0 I0.0Sh
B} - B-l =0 975h

* Also, exclusion restrictions for the constant p are rejected at the 1 percent
level of significance assuming either a single or multiple cointegrating vectors.
®The likelihood ratio test statistic LR(k) is distributed as x*(rk), where k is the
number of restrictions and r is the number of cointegrating vectors.
“Indicates significance at 1 percent level.

signs, and the point estimates on the normalized coefficients are of
plausible magnitude.*®

Tests of exclusion restrictions reported in Table 3 confirm that each
variable enters the reported cointegrating vector and thus shares a deter-
ministic long-runrelationship with the real exchange rate, with the excep-
tion of the terms of trade measure TOT. Moreover, the test results of
joint exclusion restrictions also shown in Table 3 support the finding that
neither NFA nor TNT alone can explain permanent movements in
REER." Both productivity differentials and net wealth are found to be
relevant in the long-run determination of the U.S. real exchange rate.

*¢Interpreting the cointegrating vector as the empirical analog to equation (7),
the point estimate on the long-run coefficient of NFA suggests areal interest rate
of anut S percent, based on an empirical estimate of y obtained from regressing
the trade balance (as a share of GNP) on lagged cyclical fluctuations in the real
exchangg rate. Meanwhile, the estimated coefficient on T NTis close to unity. as
expected.

7 This second finding may have the following economic interpretation. Broadly
speaking, permanent movements in TAT involve factors that affect the relative
price of nontraded goods without necessarily affecting the relative price across
traded goods. Meanwhile, equilibrium changes in NFA require movements in the
relative price of imports versus exports without necessarily affecting the pnce of
nontraded goods relative to traded goods (under the proviso that wealth effects
are not biased in that regard).
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Figure |. U.S. Real Exchunge Rate: Actual and Trend Values
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Based on the estimated vectors of cointegration reported in Table 2,
estimates for the trend component of dollar real exchange rate can be
computed.”® The underlying stochastic trend depicting the long-run path
for the dollar real exchange rate is calculated based on the second set of
restricted estimates reported in Table 2.

Figure 1 displays the dollarreal exchange rate index (in logs, 1985 = 0)
and its estimated trend component over the sample period. The vertical
axis is measured in percentage terms. Based on the fitted trend, the
variance ratio of permanent (trend) innovations to actual innovations in
the real exchange rate is about 30 percent for the entire sample, and 20
percent for the subsample under floating exchange rates (1973-90). In

*¥The coefficients of cointegration are based on the long-run {I(1)) co-
movements between the series over the sample pen'od whereas the observed
values of the variables comﬁrise both long-run movements and short-run (I(0))
noise. Hence, torepresent the common stochastic trend, filtered estimates of the
fundamentals are subsequently used in the cointegrating relation rather than
actual values. Specifically, the permanent component is smoothed using a cen-
tered three-year moving average of the fundamentals (the estimated coefficient
of error correction for the dollar real exchange rate is about 0.8).
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other words, about one fifth of the variability of observed real exchange
rate changes can be attributed to permanent shocks and the variation of
changes to the long-run real exchange rate.

The most salient feature of the time-series behavior of the U.S. real
exchange rate over the postwar period is the overall steady decline in both
its actual and sustainable values as evident in Figure |. An explanation
for the long-run real depreciation of the dollar becomes clear upon
examining the path of its underlying fundamentals.

A well-known stylized fact of the postwar era is that industrial countries
have experienced more rapid productivity growth and a tendency toward
convergence in per capita income vis-a-vis the United States.*® In turn,
economic convergence among this group since World War II has had
important consequences for the real value of the dollar.

With productivity gains accruing mainly in the traded goods sector, the
relative price of traded versus nontraded goods declined more slowly in
the United States (CPI/WPI ratio rose less quickly) than in the rest of the
world. Consequently, the measure TNT exhibits a steady trend decline
over the sample, only leveling off since the mid-1970s in conjunction with
the productivity slowdown.” This downward secular trend, resulting
from differential rates of biased productivity growth at home and abroad,
appears to have been largely responsible for the declining real value of
the dollar since the Second World War.

Meanwhile, net foreign assets, NFA, remained relatively stable over
the entire sample until the 1980s. Since that time, however, the U.S. net
foreign asset position has declined significantly, representing the trans-
formation of the United States from the world’s largest creditor to the
world’s largest debtor country.* The result has been a further decline in
the sustainable value of the dollar real exchange rate toward the end of
the sample period.

Based on estimates of the permanent component, cyclical fluctuations
in the dollar real exchange rate—obtained as the difference between the
actual and trend values—are shown in Figure 2. The vertical axis is once
again measured in percentage terms. This (stationary) residual compo-

3 The empirical literature on convergence documents the significant narrowing
in the initiardispersion of income per capita and productivity measures across
industria! countri'es over the postwar period until 1973. See Dowrick and Nguyen
(1989) and the references therein for a review.

* Correspondingly, the evidence for catch-up and convergence has been much
weaker since the productivity slowdown after 1973. See again Dowrick and
Nguyen (1989). Perron (1990) estimates the slowdown in income growth using a
nonlinear (breaking) trend for the G-7.

“Masson, Kremers, and Horne (1994) largely attribute the sustained decline
in net foreign assets in the 1980s to the overall stance of U.S. fiscal policy and
the associated increase in stock of public debt.
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Figure 2. US. Real Exchange Rare: Cyclical Component
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nent can be interpreted as transitory deviations from the long-run path,
resulting from short-term cyclical and speculative factors.*

From Figure 2, note that the real dollar appears to have been above
trend on more than one occasion during the Bretton Woods period. * This

“?Long-run real exchange rate movements are positively related to movements
in net foreign assets as seen by the positive long-run coefficient on NFA. How-
ever, over the cycle with macroeconomic imbalance and because of valuation
effects the real exchange rate and NFA can be shown to be negatively related
in the short term:

ANFA = ~0.1084 — 0.09A¢_, — 0.084qg_: — 0.23Aq_;
(2.28)  (1.99) (1.92) (4.51)

adj. R?=0.45,s.e.e. =0.013, DW = 1.57,
LM[y* 1)]—198 LM[x’ (4)]—456

where ¢ is the cyclical component shown in Figure 2 and absolute t-statistics
are given in parentheses. Using actual REER instead in thls regression would
change the sign on some coefficients, significantly lower the R?. and lead to serial
correlation in the residuals due to misspecification (i.e., trend component in
REER is dependent on NFA).

“ A caveatis warranted on the interpretation of the cyclical component and the
notion of disequilibrium. To the extent that the stochastic trend captures changing
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result may not seem surprising considering the dollar’s unique role as the
reserve currency under the gold-exchange standard. Under the Bretton
Woods system, U.S. payments deficits were essentially financed through
an accumulation of dollar reserves abroad, as central banks maintained
fixed parities vis-a-vis the dollar. Although, in principle, dollar reserves
could have been converted into gold to offset the overall increase in world
reserves, authorities generally accepted the increase in currency reserves
as part of the mechanism providing international liquidity in a growing
global economy.*

Figure 2 indicates that the largest divergence in the dollar real ex-
change rate relative to trend during the Bretton Woods period occurred
toward the end of the regime. Substantiating this result, the last few years
of the fixed exchange rate system witnessed a tremendous increase in
outstanding dollar liabilities (up 250 percent between 1969-72), as the
system ultimately collapsed. Although the observed value of the real
exchange rate had actually shown a general decline until that time, the
critical fact remains that the underlying trend value of the dollar fell even
further.®

In comparing the behavior of transitory fluctuations across fixed and
floating exchange rate regimes, a sharp difference is apparent in Figure
2. In particular, cyclical variation in the dollar real exchange rate has, not
surprisingly, been much higher since 1973.% As for the more recent

steady states, deviations between the actual and trend values do not necessanly
represent (flow) disequilibria, as shown in the mode! (stock versus flow shocks).
If trend movements reflect sustainable adjustment, deviations from trend do
reflect transitory (flow) disequilibria. The estimation of the trend cannot
further distinguish between these sources of long-run variation, without a priori
information regarding equilibrium in the fundamentals. Alternatively, cvclical
fluctuations can certainly be interpreted in a longer-run sense in terms of stock
disequilibrium.

*“Data from 1950 to 1972 confirm that U.S. payments deficits were largely
accommodated by an increase in dollar reserve holdings abroad. The increase in
dollar liabilities during that period was approximately $60 billion, while the
decline in the gold stock was about $12 billion.

“*This result provides empirical support for the view summarized by Krugman
(1990):

Arguably it was the secular decline in the equilibrium real dollar that really broke u

Bretton Woods: the overvaluation of the Ecl.{ol}ar in 197! owed little to ﬁ:slcr uU.S.

inflation since 1960, and much to a decline in the real doliar compatible with interna-

tional equilibrium. (p. 168)

“*By construction, the cyclical component is stationary, and thus has a well-
defined (time-invariant) second moment. Comparing varnances before and after
1973 indicates that the transitory fluctuations (obtained from the fitted trend) in
the dollar real exchange rate have been 16 times more variable under floating
exchange rates.
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behavior of the dollar, note that the period of massive nominal (and real)
appreciation from 1980 to 1985 reflects a large divergence in the real
dollar from its estimated long-run path.*” Of course, ex post, this episode
in fact proved to be unsustainable in the long run.®

Japan

The test statistics for cointegration in the case of Japan are reported
in Table 4, using PROD. The null hypothesis of no cointegration among
the four time series is again rejected by the TRACE statistic at the 1
percentlevel and by AM A X statisticat the 10 percent level of significance
(critical value = 24.9), with the possibility of two cointegrating vectors.
The vector corresponding to the maximal eigenvalue for Japan is re-
ported in Table 4. Note that only the long-run coefficient on NFA has the
correct sign, but the point estimate is quite large. However, the point
estimates and coefficient signs appear sensitive to the choice of lag length
of the VAR, and must be interpreted carefully.

Results of exclusion restrictions shown in Table 5 indicate that, in
the presence of exactly one stationary linear combination, no single
variable need enter the cointegrating vector. including REER itself.
However, each variable must enter at least one of the vectors in the
presence of two such long-run relationships. This finding suggests that
different subsets of the real exchange rate and the explanatory variables
are probably cointegrated. Based on tests of joint exclusion reported in
Table 5, only productivity and the real exchange rate cointegrate alone,
with the restricted estimates reported in Table 4.%

Cointegration estimates using TNT instead of PROD in the case of

7 Reiterating an earlier caveat: the estimatedcyclical component for the period
from 1980-85 need nor reflect completely a divergence from a value compatible
with flow equilibrium. To the extent that the desired U.S. net foreign asset
positfon also declined around that time, real exchange rate overshooting would
tn part be a necessary element of the adjustment process; a stronger currency is
needed initially to induce a sufficient current account deficit to ensure a conver-
gent path in net external assets toward its new stock equilibrium value. See also
the Appendix.

“8Stein (1993) provides estimates of the medium-term dollar real exchange
rate, which tracksits actual path much more closely. Not surprisingly, the empr-
ical analysis there places much greater emphasis on flow measures than on stock
variables.

**The estimated cointegrating vector excluding PROD retains a large coeffi-
cient on NFA and an opposite sign on the coefficient for TOT: REER, =
3.03NFA; — 0.56TOT .. The large coefficient on net foreign assets reflects the fact
that its upward trend has clearly been outpaced by the rate of real appreciation
in the yen.
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Table 4. Johansen Maximum Likelihood Tests
and Parameter Estimates: Japan (1951-90)°

(Eigenvalues in descending order: 0.522, 0.490, 0.130. 0.096)

Cointegration Likelihood Ratio Tests

Number of cointegrating vectors:

null hypothesis AMAX Trace
r=90 26.62 59.50¢
rs=.1 24.26° 32.88"
r=2 8.62 862
r=<3 3.6l 3.6l

Parameter Estimates
(Corresponding maximal eigenvector)

REER NFA TOT PROD
Unrestricted 12.95 -104.99 16.92 13.31
Normalized -1.00 -8.11 1.31 1.03

Restricted Estimates
REER, = 066PROD,;
(Exclusion on TOT and NFA. x°(2) = 1.95)

?Estimation involved a VAR with four Jags and an unrestricted constant to
allow for possible deterministic trends. The Jacque-Bera test for normality
and the Box-Pierce test apainst serial correlation (not reported) suggest that
the selection of lag length is suitable. Similar results obtain with T)\F! instead
of PROD.

®Indicates significance at 5 percent level.

“Indicates significance at 1 percentlevel; critical values based on Johansen and
Juselius (1990).

Japan (not reported) yield very similar results. With either measure of
productivity, the results of various exclusion tests appear somewhat
sensitive (unlike the case of the United States) to the selection of the lag
length of the VAR. In particular, exclusions restrictions on NFA and
TOT may or may not be rejected under different specifications.
However, the empirical results on the role of PROD (and TNT) are
robust, consistently rejecting its exclusion from any long-run relationship
with the real exchange rate for Japan, and yielding consistent parameter
estimates in the restricted vector of cointegration. In combination with
the results for the United States, the empirical findings thus lend strong
support for the “productivity approach” as described in Hsieh (1982),
Marston (1987), and others, recast here in a cointegration framework."

%See also Kakkar and Ogaki (1993).
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Table S. Tests of Exclusion Restrictions: Japan (1951-90)
Model: B,REER + B,NFA + B;TOT + B,PROD ~ 1(0)

Single Exclusion Restrictions

LR(1) statistic LR(2) statistic
assuming assuming
Null hypothesis 1 cointegrating vector 2 cointegrating vectors
B =0 1.89 21.07"
»=0 1.61 20.27¢
Bs=0 1.76 19.39*
Ba=10 0.81 19.78*

Joint Exclusion Restrictions
LR(2) statistic

Null hypothesis assuming 1 cointegrating vector
B2=PBs= 1.95
Bs=Bs=0 10.29°
Bz = EM =0 15.57*

“Indicates significance at 1 percent level.

As a part of the convergence club, Japan like Western Europe has
experienced a period of sustained productivity catch-up with the United
States—the likely result of faster capital-deepening, technological spill-
overs, or some combination thereof. Moreover, productivity gains in
Japan have been more heavily concentrated in tradables than in other
industrial countries, as evidenced by the manufacturing data. The
comparatively faster rate of productivity growth in traded goods in
Japan underlies the yen’s real appreciation vis-a-vis not only the United
States but other industrial countries as well.

Trend-cycle decompositions for the real value of the yen are shown in
Figures 3 and 4. The (filtered) trend components in Figure 3 are based
on the long-run relationship between REER and PROD in Table 4 and
the corresponding estimates using TNT.™ Both measures yield similar
results, although the long-run estimates based on PROD generate a larger
transitory component, probably as a result of omitting comparative pro-
ductivity in nontradables. Based on the fitted trends, the variance ratios
of innovations in the stochastic trend to innovations in the observed real
exchange rate are 16 and 27 percent. using PROD and T NT respectively.

*''The estimated cointegrating vector obtained by replacing PROD with TNT
in the system is given by: REER, = 1.19TNT, The long-run coefficient on
TNTis near unity as expected and smaller than the coefficient on PROD (due
to faster trend growth in the latter series). Note that the above vector happened
to be rejected by exclusion tests (for lag length = 4). However, that resuﬁ is not
robust to alternate lag-length specifications.
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Figure 3. Jupnmnese Real Exchange Rate: Actieal aned Trend Values
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Both estimates of the cyclical component for Japan in Figure 4, indi-
cate, interestingly, that the largest disparity in the actual rate relative to
trend under Bretton Woods also occurred toward the end of the regime.
Also of note, the quantitative estimates of misalignment for both the
dollar and the yen real exchange rates during the breakup of Bretton
Woods are broadly in line with the simulation resultsreported in Bayoumi
and others (1994).

IV. Concluding Remarks

Viewing PPP as a fixed steady-state condition rather than as a long-run
equilibrium condition, this paper has sought to explain long-run move-
ments in the real exchange rate from a stock-flow perspective. Focusing
on the United States and Japan, the empirical methods have applied
recent cointegration techniques to examine the long-run determinants of
the real exchange rate, in order to understand trend movements in the
real value of the dollar and the yen over the postwar period.

Forthe United States, cointegration testssuggest that net foreign assets
and productivity differentials share a long-run relationship with the real
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Figure 4. Japanese Real Excliange Rate: Cyelical Compounent
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exchange rate. This finding supports the proposition that the structural
components of both the current and capital accounts—underlying a
country’s net trade and net foreign asset positions-—jointly determine
the long-run sustainable real exchange rate.

For Japan, the results are a bit less clear, except for the fact that
productivity certainly matters in the long run. Cointegration tests for
Japan suggest that various measures of productivity differentials share a
long-runrelationship with the real exchange rate. Historically,Japan has
enjoyed tremendous productivity growth, particularly in manufacturing,
along the path to economic convergence, thereby leaving room for little
else to explain the extraordinary rate of real appreciation of the yen over
the postwar period.

On the other side of convergence, the relative gains that industrial
countries have made relative to the United States in terms of productivity
and output explain much of the downward secular trend in the dollar real
exchange rate since World War II. Thus, the empirical findings firmly
support the view that sectoral productivity differentials explain a large
portion of the trend variation in the real exchange rate for the United
States and Japan.
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APPENDIX

Solution Method

The system of equations defined by equations (2} and (5) can be written in
matrix form as follows:

foy ] _ f(!)] [xm]
[mtr) A[q(r) * B r4n) ) (Al)

where A and B are conformably partitioned matrices of coefficients for the state
andforcing variables, respectively. The solution method proceeds as follows. The
matrix A can be diagonalized:

_ ~ 1 . - Al 0
A=V I'AV; A [0 M], (A2)

where A is a diagonal matrix of eigenvalues of A. It is straightforward to show
that

A= Slr* + y/ad = V(r* + y/a8) + 4yd/ad], (A3)

where Ay < 0 and A, > 0 (appropriate discount factor). so that the number of
stable and unstable roots is equal to the number of predetermined and non-
predetermined state variables, and the unstable root Az corresponds to the state
variable.® The matrix V is composed of linearly independent left eigenvectors
of A and, along with the matrix of coefficients on forcing variables B, takes the
general form

Iz v,z} _ [B]
A% [Vm v, . B= 8.) (A4)
The minimal state (fundamental) solution to this linear rational expectations

system in equation (A1) for the nonpredetermined variable g has the following
general and specific forms:

q(t) = —Vz' Vauf(t) — V;, f MY OCE, 7Z(s) ds

1l

- Az (% Ay~
af (¢ —%J: e‘“"’_‘)E,f"(s)ds+7£ e MUOE v(5) ds, (AS)

where Z is the vector of forcing variables in (Al) and where
c= V2| B: + V= B,, and

BT =1, B=[L O], Ba= [~—' 2].

Vit = ad(r*— )\J' od od

See Buiter (1989) for details.

*2Hence, the steady state is indeed unique, avoiding indeterminacy problems
(zero roots in the transition matrix) in the long-run determination of the real
exchange rate like those discussed in Giavazzi and Wyplosz (1984).
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Relative Prices and Economic
Adjustment in the United States

and the European Union:
A Real Story About EMU

TAMIM BAYOUM]I and ALUN THOMAS*

Structural vector autoregressions are used to analyze the relationship be-
wween real out put and relative prices within the European Union and the
United States. Relative price variability appears to be more important for
ad justment within the European Union than in the United States, reflecting
the lower integration of goods and factor markets. In the absence o f higher
market integration, the lower relative price variability implied by the intro-
duction of a single currency in the European Union could well cause
significant economic disruption. {JEL F15, F33, R11]

HE PROSPECT of European Economic and Monetary Union (EMU)
has created interest in a host of issues associated with the operation
of currency unions.! The most basic implication of adopting a common
currency is that the participating countries are no longer able to vary their
bilateral exchange rates. It is a widely held view that the ioss of the ex-

*This paper has benefited from the comments of participants at a seminar at
Georgetown University, particularly those of Matt Canzoneri and Susan Collins,
as well those of Peter Clark, Chris Towe, and Mark Griffiths at the IMF. Tamim
Bayoumi is an Economist in the Research Department. He is a graduate of
Cambridge and Stanford Universities. Alun Tﬁumas is an Economist in the
Western Hemisphere Department. He is a graduate of MIT.

' here is a rapidly expanding literature on almost every aspect of EMU. For
a survey see Eichengreen (19951.
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change rate instrument will reduce the ability of economies to absorb dis-
turbances. For example, the 1992 Economic Report of the President (of
the United States) states: ** A single currency would prevent exchange rate
adjustments among European countries from absorbing external eco-
nomic shocks or differences in domestic economic policies . . ."”" (p. 225).

Much of the academic analysis on EMU also assumes that the nominal
exchange rate acts as a buffer in reducing disturbances; indeed. this is the
basis of most of the theory of opttmum currency areas. For example, work
measuring the asymmetry of economic shocks in the European Union?
assumes that a currency union is less efficient at absorbing asymmetric
disturbances across different countries than a regime involving individual
currencies, as does much of the literature on the fiscal implications of
EMU (surveyed in Bean (1992)). Krugman (1991) also assumes that the
exchange rate adjusts to moderate shocks when he argues that there will
be a greater need for national exchange rates in a future, more integrated
Europe because of the increased likelihood of asymmctric output imbal-
ances due to regional specialization. In a slightly different vcin, macro-
economic simulations of the impact of EMU (surveyed in Masson and
Symansky (1993)) compare a regime in which each individual country has
a fixed monetary target with a situation in which there is a single Eu-
ropean currency and hence a single monetary target. In practice, this
amounts to assuming that the nominal exchange rate operates as a buffer
under the flexible exchange rate regime.

This paper looks at the empirical relationship between fluctuations in
relative prices and real output using structural vector autoregressions,
focusing on behavior across European Union (EU) countries and across
regions of the United States.” Such a comparison of the behavior of EU
countries, which have close economic ties but separate currencies, with
regions within the United States, a currency union of roughly comparable
economic magnitude, can be expected to shed light on how the existence
of a currency union influences the response of the economy to underlying
disturbances.

I. Theory

Movements in relative prices are one of the ways that economies buffer
themselves against shocks to output. Consider the standard demand and

?Cohen and Wyplosz (1989), Weber (1990), and Bayoumi and Eichengreen
(1993).

>We are unaware of any earlier empirical work of this type. Minford (1989)
looks at this issue, but not from an empirical point of view.
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supply model for a single industry shown in the top panel of Figure 1. A
shock that moves the demand curve outward Ieads to a smaller rise in
output than the overall shift in the curve because the relative price of
output rises, reducing the full impact of the demand shock. In a similar
manner, a positive supply shock leads to a fall in relative output prices,
reducing the underlying output disturbance.

The same diagram can be used to analyze regional behavior. However,
there is an important difference between the analysis of an industry and
the analysis of a region. For a single industry. it is reasonable to assume
that changes in the incomes of workers and owners in the industry have

Figure 1. The Made!
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negligible effects on the demand for the products from that industry,
because they form such a small part of overall demand. In a region, on
the other hand, regional incomes are an important determinant of the
demand for regional goods (due, at least in part, to the existence of
nontraded goods). This requires a more complex model than standard
demand and supply analysis.

Appendix I contains a simple macroeconomic model of regional supply
and demand. In the short run it is assumed that any changes in regional
income accrue to owners of capital, whose consumption demand is highly
diversified. Hence, the standard demand and supply analysis is adequate.
Over time, however, much of the change in regional income is reflected
in changes in labor income. This causes an endogenous change in the
demand for home goods since workers are assumed to consume only
these goods. Initial increases in regional output are therefore associated
with a subsequent endogenous rise in demand for home goods, and falls
in output, with a fall in demand for home goods.

Clearly, this is a very simple model. Not all short-run changes in in-
come accrue to owners of capital, nor do workers spend all their money
on local goods. At the same time, it does capture some stylized facts
about the real world. Profits are indeed the most cyclically sensitive
component of income, and their impact on the demand for local products
is probably small.* More generally, the high short-term elasticities on
activity in most estimated import equations also imply that external
sources are an important provider of goods in response to short-term
changes in income.

The bottom two panels of Figure 1 show the impact of these consid-
erations on the original demand and supply analysis. The left-hand panel
shows the response to a rise in the demand for regional products, such
as an increase in the demand for automobiles in the United States (which
would raise the demand for products from the Great Lakes region), or
a fiscal expansion in an EU country. The initial rise in demand from D
to D' causes an increase in both regional output and the relative price of
regional goods. The rise in local wage income that follows this increase
inregional output causes a further expansion in the demand for regional
goods, which moves the economy toward its long-run equilibrium at E”.
Hence, the induced increase in demand moves both regional real output

*Profits can be retained, spent on investment goods (which have a large import
component), or distributed to investors, who need not live in the region. None
ofthese uses s likely to have apamcularly large short-term impact on the relative
demand for local products.
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and the relative price of regional goods further away from their initial
values.

The right-hand panel shows the effect of a positive supply shock, such
as a technological breakthrough in the computer industry or a change in
labor market regulations. The supply curve shifts rightward from S to S,
which results in a rise in real output and & fall in the relative price of
regional goods, as shown by point E’. This increase in real output again
implies an expansion in local incomes (measured in terms of local goods)
and a subsequent expansion in the demand for regional goods. The
induced shift in the demand curve (from D to D’) causes a further expan-
sion in regional output. However, unlike the earlier example, where the
relative price of regional goods continued to diverge from their original
values, in this case the induced increase in demand causes the relative
price of regional goods to move back toward its original value, as shown
in the new long-term equilibrium E”.

While these dynamics complicate the adjustment path, they do not
detract from the role of relative prices in reducing output fluctuations,
particularly in the short run. The importance of relative prices in this
process depends upon the integration of regional goods markets and
factor markets. If regional goods and factor markets are highly inte-
grated, so that the demand and supply curves are relatively flat, relative
price changes in response to disturbances will be rclatively small. Hence,
relative prices could be expected tobe a lessimportant part of ad justment
in the United States, with its highly integrated markets, than in the
European Union, with its less integrated goods and factor markets.

If regions have the same currency, then relative price movements have
to occur through infiation differentials. If they have different currencies,
however, these relative price movements can aiso come about through
changes in the exchange rate. Since exchange rates appear to be more
flexible than domestic prices, this implies that relative price changes may
be more difficult to achieve in a currency union.’ Such slow adjustment
can cause significant disruption to the local cconomy. Good examples
would be the boom and bust in employment experienced by the South-
west region of the United States in the 1980s due to the rise and fall in
oil prices; the difficulties experienced by (then) members of the Ex-
change Rate Mechanism (ERM) in 1992 and 1993 in the wake of German
unification; and regional problems within European countries, such as
the persistent differences in unemployment rates between the northern
and southern regions of the United Kingdom and Italy. The remainder

*Mussa (1990) discusses the role of flexible nominal exchange rates in real
exchange rate variability.
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of this paper estimates the role of relative price movements (or, in other
words, movements in real exchange rates) in the process of adjustment
between members of the European Union, and compares it to the role
of relative price movements in the United States, a smoothly functioning
currency union.

II. Estimation Methodology

The model shown in Figure 1 is estimated using a structural vector
autoregression (VAR) of the type proposed by Blanchard and Quah
(1989), in which underlying disturbances are identified through their
long-run responses to endogenous varigbles.® Specifically, a bivariate
vector autoregression involving reat output and the relative output prices
is estimated, and the underlying supply disturbances are identified by
assuming that they have only a temporary effect on relative output prices,
while demand disturbances are allowed to have a permanent effect.
Hence, the estimation assumes that the long-term equilibrium for a
supply disturbance (point E” in the bottom right-hand panel of Figure 1)
involves the same relative price as the initial equilibrium. Details of the
estimation procedure are given in Appendix I1.

Clearly, identifying disturbances with only a temporary impacton the
relative prices as supply disturbances and those with a permanent impact
on relative prices as demand disturbances is a strong assumption. The
underlying supply and demand framework only implies a tendency for
relative prices to return to their initial level in response to a supply dis-
turbance. However, as long as the long-term effect of a supply distur-
bance on relative prices is small in relation to the effect of a demand
disturbance, the procedure will approximate the correct model.” There
are at least two reasons for believing that this is indeed the case. First,
as discussed earlier, the induced changes in demand caused by move-
ments in local incomes will tend to exacerbate long-run refative price
movements caused by demand disturbances while reducing those due to
supply disturbances. Second, it seems reasonable to assume that goods
markets are more highly integrated than factor markets. This implies that
the underlying supply curve will be steeper than the demand curve, which
in turn implies larger relative price movements in response to demand
disturbances than to supply disturbances.?

¢ A VAR is a system of two or more variables in which each variable is related
to lagged values of all of the variables in the system (Sims (1980)).

TT%ES is proved in the technical appendix of Blanchard and ®uah (1989).

8 Some empirical evidence in support of this assumption can be found in Clarida
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The advantage of using the structural vector autoregression approach
is that it allows more structure to be put in the empirical analysis
than would be possible from a more atheoretical examination of the data.
In particular, as will be discussed in more detail below, it implies that
most of the differences in macroeconomic adjustment between the
United States and the European Union can be attributed to relatively
intuitive differences in the slopes of the underlying curves and sizes of the
underlying disturbances.

As a further check on the results, two “over-identifying” restrictions,
which are implied by the underlying framework but are not imposed in
the estimation, can also be used to test the plausibility of the results. The
first is the sign of the relative price movements in response to each shock.
The model implies that positive demand shocks should increase real
output and raise the relative price of local output, while supply shocks
that raise real output should lower the relative price of output. Second,
as can be seen in Figure 1, the underlying supply curve can be identified
both by the response to a demand disturbance and by the longer-term
part of the response to asupply disturbance. These restrictions, which can
be seen as additional tests of the reasonableness of the results, are
broadly confirmed by the estimation.

III. Data

Annual data on real and nominal output in dollars were collected for
11 EU countries and 8 U.S. regions.” For the European Union, the
data came from the OECD Annual National Accounts. Real dollar
GDP was calculated using 1985 prices and exchange rates, while nominat
dollar GDP used current prices and exchange rates. The EU sample
period is 1961-89."” Regional real and nominal gross state product, the
regional equivalent of GDP, were collected for the eight standard regions

and Gali (1994?, who analyze athree-variable V ARforGermany, Japan, Britain,
and Canada, all relative to the United States. Using a slightly different approach
from ours, they isolate ag%re%‘ate demand, aggregate supply, and monetary
shocks. They find that supply shocks explain only a small amount of the condi-
tional variance of real excﬁange rate in these countries, and that the long-run real
exchange rate responses to supply shocks are small.

°The 11 countries include every EU country except Luxembourg, which apart
from geing very small was also in a currency union with Belgium over the sample
period.

!%This period includes the collapse of the Bretton Woods exchange rate sys-
tem in the early 1970s. Since Chow tests indicated no significant change in
behavior in the early 1970s, the full data set was used to conserve degrees of
freedom in the estimation.
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of the United States, as defined by the Bureau of Economic Analysis,
from 1963-89."

Relative prices were calculated by taking the implicit output deflators
foreach EU country or U.S. region and dividing them by the correspond-
ing deflator for the remainder of the European Union or United States
(thatis, the EU or U.S. aggregate less the country or region). Hence, they
measure relative output prices within the area, the proper concept for a
demand and supply analysis. Output growth was also measured relative
to behavior in the rest of the European Union or United States. There-
fore, the data represent intra-area movements in relative prices and
output across U.S. regions and EU countries.'? It is important to exclude
the effects of the rest of the world from the analysis because, while U.S.
regions have a fixed rate of exchange against each other, the United
States as a whole has a variable exchange rate against the rest of the
world. Similarly, EMU will fix only intra-EU rates of exchange, and not
rates of exchange with the rest of the world.

Before considering the estimation results, it is useful to consider the
characteristics of the raw data. Table 1 reports the standard deviation of
the growth of real output and the change in the relative price of output
(measured as the change in the logarithm of the underlying variables).!?
To give an idea of the impact of adjusting by the regional aggregate, the
standard deviations for the unadjusted data are shown in parentheses.

For the European Union, the standard deviation of relative output
growth varies considerably, from 0.010 to 0.027 (about 1.0to 2.7 percent
per annum since the data are in logarithms). The original members of the
European Union (Belgium, France, Germany, Italy, and the Nether-
lands) all have lower variation in their output growth rates than those that
joined later, with France having a particularly low value. The unadjusted
data, shown in parentheses, generally show more variation than the ad-
justed data, indicating a common cycle. The results from the regional
data for the United States are shown in the bottom part of Table 1. The
variability of intra-U.S. output growth is generally smaller than the vari-
ability of intra-EU output, although the absolute values are similar. This
suggests that fluctuations are more synchronized with aggregate behavior
across the United States than across the European Union. However, this

" New England, the Mideast, Great Lakes, Southeast, the Plains, Southwest,
Rocky Mountains, and Far West.

'2 As a result, external disturbances, such as the oil shocks of the 1970s, will
only have an influence in so far as the individual regions or countries reacted in
a different way from the region as a whole.

> Results for the penod after the breakup of the Bretton Woods systemare very
similar to those for the whole period.
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Table |. Growth of Output and Changes in the Relative Price of Output
within the European Union (1973-89) and the United States (1966-89)

Standard deviation
Standard deviation of change in relative
of growth of output GDP deflators

Original EU members

Belgium 0.013 (0.022) 0.036 (0.108)
France 0.010 (0.018) 0.040(0.104)
Germany 0.013 (0.022) 0.045 (0.106)
Italy 0.019 (0.023) 0.033 (0.090)
Netherlands 0.013 (0.022) 0.034 (0.102)

Later EU entrants

Denmark 0.019 (0.025) 0.032 (0.100)
Greece 0.027 (0.035) 0.056 (0.077)
Ireland 0.026 (0.022) 0.038 (0.092)
Portugal 0.024 (0.034) 0.049 (0.090)
Spain 0.019 (0.026) 0.049 (0.110)

United Kingdom

New England
Mideast
Great Lakes
Plains

Rocky Mountains

0.019 (0.021)
U.S. regions

0.018 (0.032)
0.014 (0.025)
0.019 (0.038)
0.012 (0.025)
0.024 (0.024)

0.072 (0.102)

0.006 (0.020)
0.007 (0.020)
0.006 (0.022)
0.012 (0.022)
0.009 (0.026)

Southeast 0.008 (0.025) 0.005 (0.023)
Southwest 0.023 (0.023) 0.020 (0.038)
Far West 0.014 (0.024) (.005 (0.019})

isnottrue for the Southwest and Rocky Mountain regions, whose output
is heavilydependent on raw material production. In these regions, adjust-
ing foraggregate U.S. activity has noimpact on variability, indicating that
growth is relatively uncorrelated with aggregate U.S. behavior.

The standard deviation of relative prices in the European Union varies
from 0.032 in Denmark to 0.072in the United Kingdom. " There is a clear
split between the original members of the European Union plus Ireland
and Denmark, which have relatively low standard deviations, and the
higher variation experienced by the United Kingdom, Greece, Spain,
and Portugal. Table 2 shows the contribution of variability in national
price levels and variability in nominal exchange rates to overall relative

'*In every case, the values in parentheses, whichshow relative price variability
against the United States, indicate much higher variation, presumably reflecting
movements in the nominal exchange rate of the dollar over the period.
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Table 2. Decomposition of Variance in Relative Prices

Correlation

Standard between

Standard Standard deviation of changes in

deviation of deviation of  change in national

change in change in nominal prices and

relative national exchange nominal

prices prices rates exchange rate
Original EU members
Belgium 0.043 0.022 0.032 0.24
France 0.037 0.013 0.039 ~0.33
Germany 0.049 0.023 0.043 0.00
[taly 0.039 0.027 0.047 -0.56
Netherlands 0.038 0.019 0.028 0.26
Later EU entrants

Denmark 0.039 0.014 0.031 0.38
Greece 0.066 0.036 0.064 -0.20
Ireland 0.038 0.037 0.042 ~-0.55
Portugal 0.059 0.042 0.083 -0.74
Spain 0.056 0.032 0.065 -0.49
United Kingdom 0.086 0.045 0.075 ~0.03

price variability for members of the European Union. The major differ-
ence between the original EU members, Ireland, and Denmark and the
remaining countries is the lower level of nominal exchange rate variability
in the first group (shown in the third column of figures), presumably
reflecting the greater desire in these countries to stabilize intra-European
exchange rates, as illustrated by their long-term membership in the ERM
in the 1980s and the snake of the late 1970s.

Table 2 illustrates two other characteristics of intra-EU relative prices
between 1963 and 1989. The first is the importance of nominal exchange
rates in relative price movements. The standard deviation of the change
in the nominal exchange rate is larger than that of relative national prices
inevery country except the Netherlands, and in most cases this difference
is quite large. Another feature of the EU results is that the original
EU members exhibit somewhat smaller variability of national prices than
do newer entrants. Intra-U.S. relative price variability, reported in the
bottom half of Table 1, is yet smaller.”

Y Earlier work on real exchange rate variability within currency unions includes
Poloz (1990) and Eichengreen %199{)}.
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IV. Results

To identify supply and demand disturbances, structural vector auto-
regressions were estimated for each EU country and U.S. region by
regressing the change in the logarithm of real output and of relative prices
on the first and second lags of both series, and using the assumption that
supply disturbances have no long-run impact on relative prices to identify
demand and supply disturbances.'® The number oflags in the vector auto-
regressions was set at two since the Schwarz-Bayes information criterion
indicated an optimal lag length of one or two in each case.!” The estima-
tion period was 1963-89 for EU countries and 1965-89 for U.S. regions.

European Union and United States

Figure 2 shows impulse response functionsforthe 11 EU countries and
8 U.S. regions. Impulse response functions illustrate the impact on out-
put and relative prices of a supply or demand disturbance equal to 1
standard deviation. Hence, the path shows the response of output and
relative prices to a ‘‘normal’ disturbance, and the size of the response
is a measure of the importance of the particular disturbance. To aid
comparison, the graphs for each response have the same scale.

The response of relative prices to a supply disturbance, shown in Fig-
ure 2, illustrates the restriction imposed on the estimation procedure,
namely, these disturbances have no long-run impact on relative prices.
The responses of EU entrants are generally larger than those of the
original EU members. Much more striking, however, are the much
smaller relative price movements across U.S. regions. This is even true
for the raw material producing regions (the Southwest and Rocky Moun-
tains), which have the largestrelative price responses of the U.S. regions.

Figure 2 also shows the response of output to supply shocks. The
long-runresponse of output in the European Union is between 0.005 and
0.04 (since the data are in logarithms, this implies responses of between
0.5 and 4 percent), with the responses for the newer EU entrants being
generally larger than those for the original members. The magnitude of
the long-run responses of U.S. regions is similar to those of EU countries,

'*For both data sets, Dickey-Fuller tests indicated that the logarithms of the
level of both real output and relative prices were nonstationary. but that the first
differences were generally stationary. Accordingly, all variables were trans-
formed into first differences.

'” A uniform lag of two was chosen in order to preserve symmetry across the
estimation.
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Figure 2. Response to Supply Disturbance
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Note: The graphs show the response of output and relative prices to an average
supply disturbance over time. Since the response are measured using logarithms,
a change of 0.01 is approximately equal to | percent.
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Figure 3. Respane to Demand Distrbance
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Note: The graphs show the response of output and relative prices to an average
demand disturbance over time. Since the responses are measured using logarithms. a
change of 0.01 is approximatcly cqual to | percent.
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although the speed of adjustment is slower. The two U.S. regions that
are most specialized in raw material production. the Southwest and
Rocky Mountains, again have relatively large responses.

The overidentifying restriction implied by the model is that the short-
run effect on relative prices should be the opposite of that on real output.
This response, which is not imposed on the estimation, is satisfied for all
of the EU countries. The results for the U.S. regions are less uniform.
While most regions show a fall in relative prices, there are three excep-
tions: the Plains, the Far West, and the Great Lakes. However. in all three
cases the responses are small compared with those of the other U.S.
regions. Overall, combining the results for the European Union and
United States, the relative price response is correct in 16 of 19 cases."

Impulse response functions for demand disturbances are shown in
Figure 3. The EU countries show refative price responses of between 0.02
and 0.07 (between 2 and 7 percent), with no clear difference between the
behavior of the original EU members and newer entrants, although the
original members do show some evidence of slower adjustment. As in the
case of the supply disturbances, there is a big difference between the
relative price responses in the European Union and in the United States,
with the U.S. responses being much smaller than the EU ones. Within
the U.S. regions, the largest relative price responses are again associated
with the regions that specialize in raw material production.

In contrast to the relative price responses, the output responses to
demand disturbances in the European Union are generally small, partic-
ularly for the original EU members, while the responses for the U.S.
regions are significantly larger. The overidentifying restriction of the
model is that the output response should have the same sign as the relative
price response. Of the 11 EU country estimates, 7 have the anticipated
response, while 4 responses are perverse. However, as with the U.S.
regional results for supply disturbances discussed above, these perverse
responses are all relatively small. The responses of the U.S. regions to
demand shocks conform to the predictions of the model rather more
closely than those for the EU countries, with only one region (the Far
West) having a perverse response. Aggregating over both the European
Union and the United States, the responses conform to the predictions
of the underlying framework in 14 out of 19 cases."

Overall, the results paint a fairly consistent picture. The European

"“The probability of getting 16 or more correct responses if the responses were
random is 1160/2", or about 0.2 percent. Hence. there is considerable evidence
that the overidentifying restriction 1s satisfied.

"“The probability of this occurring randomly is 16664/2", or 3.2 percent.
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Union is characterized by large relative price responses to both types of
disturbance, with particularly large responses to demand disturbances.
The output responses to demand disturbances are relatively small, indi-
cating that most of the adjustment to demand disturbances occurs
through relative prices, and not through output adjustment. Within the
United States, the relative price responses are both retatively small and
relatively slow, presumably reflecting the highly integrated nature of the
goods and factor markets and the limitations to relative price adjustment
brought about by having a common currency.

Comparing Aggregate Responses

An alternative method of analyzing the impulse response functions is
tolook at the responses in relative price-output space. Recall from Figure
1 that a positive shift in the demand curve entails a movement up the
supply curve. Similarly, a positive shift in the supply curve involves a
short-run movement down the demand curve, followed by a movement
back along the supply curve as the demand curve shifts outward over
time. Hence, a scatter plot of the impulse response functions with respect
to output against the impulse response functions with respect to relative
prices should track the underlying demand and supply curves.

The results from such a scatter plot are shown in Figure 4. To compare
the behavior of a typical EU country with that of a typical region in the
United States, the graph uses the average responses across the EU
countries and the average responses across the U.S. regions rather than
showing the results for any specific country or region.*

The two curves in the upper right-hand quadrant of Figure 4 trace out
the supply curve for the typical E U country and that for the typical region
of the United States. In the case of the European Union, the supply curve
is close to vertical, with almost all of the adjustment coming through
movements in relative prices and virtually no output response. By con-
trast, the supply curve for the typical regionin the United States has more
of the adjustment coming through output than through prices. In addi-
tion, there is a distinct flattening of the estimated curve over time, which

*There is a problem in aggregating countries or regions with responses that
are perverse, since it is not clear which *“incorrect’” sign should be used. Fortu-
nately, when the normalizations shown in Figures 2 and 3 are used, the perverse
re onses are % nerally very small, and hence theincorrectvalues make very little

erence to the results. The one exception is the output response to a demand
shock in the Far West region of the United States. Hence, for the demand
responses the Far West region was excluded from the U.S. data.
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Figure 4. Adjustment 1o Dismrbances: EU Cownries and U.S. Regions
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Note: The graph shows the average supply and demand curves for the
Eurcepean Union and United States derived from the estimaled response of
output and relative prices (o underlying disturbances. Sinee the responses are
measured using logarithms. a chunge of 0.01 is approximaltely equal 1o | percent.

is consistent with labor migration in response to disturbances. Both
results plausibly reflect the higher level of integration of factor markets
within the United States.?'

The length of the estimated curves indicates the average size of the
underlying disturbances, while the check marks represent adjustment
in each year. In the European Union, adjustment is relatively rapid,
being virtually complete within two years. By contrast, in the United
States less than half of the long-run adjustment occurs within two years.
Hence, despite its significantly smaller size, relative price adjustment is
considerably slower in the United States.

2! Blanchard and Katz (1991) discuss the operation of regional labor markets
in the United States in detail.
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The initial segment of the lines in the bottom right-hand quadrant
traces out the demand curves within the European Union and the United
States. The demand curve for the typical EU country has a negative slope
that is about 35 degrees below the horizontal, indicating that both output
and relative prices respond significantly to supply disturbances. By con-
trast, the short-run demand curve for the typical region in the United
States is very flat, with almost all of the adjustment coming through
movements in real output and very little through movements in output
prices. Regional goods are very close substitutes in the United States,
while there is more differentiation of goods across the European Union.
Both estimated demand curves are appreciably flatter than the estimated
supply curves, indicating that goods markets are more integrated than
factor markets.

The initial disturbance to output is somewhat larger in the European
Union than in the United States, which may reflect a wider diversity of
technologies in Europe. Correspondingly, the adjustment in the United
States is significantly slower than in the European Union, which pre-
sumably indicates the greater importance of movements of factors of
production (in particular labor) in the adjustment to supply disturbances
within the United States.

Overall, the most striking differences between the two areas are the
very different underlying supply curves and the slower rate of adjustment
in the United States. These results can be interpreted as meaning that the
lower integration of goods and (particularly) factor markets in the Eu-
ropean Union implies the need for a significant degree of relative price
flexibility in Europe in order to adjust to underlying disturbances. As
discussed earlier, much of this flexibility is currently provided by ad-
justable nominal exchange rates. Such relative price flexibility is less
important in the United States since more of the adjustment occurs
through real output via integrated goods and factor markets. This allows
the United States to operate a common currency without significant
economic disruption, although the importance of movements of labor
and capital does mean that adjustment is relatively slow.

The implication is that, without higher factor mobility, introduction of
a common currency in the European Union could cause significant eco-
nomic disruption by limiting the flexibility of relative prices. There is,
however, an alternative interpretation of Figure 4 that is rather more
supportive of a single European currency. Instead of being an equilibrat-
ing response to underlying disturbances, the large movements in relative
prices observed in the demand response of the European Union could
reflect excess volatility in nominal exchange rate markets. According to
this view, the introduction of a common currency would simply lower the
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Table 3. Variability of the Underlying Bisturbance over Time

1963-72 1973-80 1981-89
EU demand 0.99 1.07 0.91
EU supply 0.85 1.26 0.95
U.S. demand 0.96 1.14 0.91
U.S. supply 0.81 1.15 0.89

Note: The table reports the average of the standard deviations of the underlying
demand or supply disturbances for each individual EU country or U.S. region
over the relevant period.

observed volatility in relative prices. While there may well be some truth
to this view, there are at least two reasons for thinking that it does not
present the whole story. While smaller than those across EU countries,
estimated long-run relative price movements across U.S. regions are not
inconsiderable.” Also, as will be discussed below, the long-run relative
price response of EU countries that were members of the snake and the
ERM (arrangements designed to limit nominal exchange rate fluctua-
tions) are similar to those of countries that were not involved in these
arrangements, but their relative prices adjust at a slower rate. Hence,
these mechanisms appear to have slowed the speed of response of relative
prices without having reduced the size of the underlying adjustment.
It is also of interest to look at the size of the underlying disturbances
over time. Economic integration in the European Union could have led
to a significant fall in the size of the underlying disturbances over time,
implying smaller required movements in relative prices and output across
countries. To investigate this possibility, Table 3 reports the average size
of the underlying disturbances for the European Union and the United
States for three periods: 1963-72 (1966-72 for the United States),
1973-80, and 1981-89. The aggregate values are measured by calculating
the variation in the disturbances foreach country or regionseparately and
averaging them.” Since each shock is normalized to have a standard
deviation of 1 over the estimation period, any deviation from unity
indicates disturbances that were larger or smaller compared with the
entire period. The results indicate a fall in the variability of both demand
and supply disturbances in the European Union in the 1980s compared

22 As will be discussed below, the long-run real exchange rate adjustment in the
raw material producing regions of the United States is about half that estimated
for EU countries, despite the existence of a common currency and large associ-
ated movements in regional output.

% One reason for averaging them was that the individual results indicated the
existence of a considerable amount of noise.
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with the 1972-80 period, but very little change compared with the 1960s.
This is very similar to the path evident in the U.S. data, indicating that
the higher variability of the disturbances in the 1970s probably reflects
the economic turbulence caused by the two oil shocks. There does not
appear to have been an independent downward trend in demand and
supply shocks within the European Union over time.”

Behavior within the Regions

Thus far the comparisons have been between the typical behavior of
an EU country and that of a region in the United States. However, as
noted earlier, countries that were original members of the European
Union appear to behave somewhat differently from those that entered
the European Union at a later date. Similarly, within the United States
the behavior of regions that are heavily concentrated in producing raw
materials appears somewhat different from the remainder.

Figure 5 shows the responses for these groups separately. The results
for the European Union show both interesting differences and some
striking similarities between the two sets of countries. Consider first the
supply curves traced out in the upper right-hand quadrant of the graph.
Both curves are very steep and have almost identical lengths. However,
while the later EU entrants reach the new equilibrium almost immedi-
ately (relative pricesmove by almost 4 percent in the first year), the speed
of adjustment for the original EU members is significantly slower. This
slower rate of adjustment plausibly reflects the greater commitment to
inter-European exchange rate stability of the original EU members,
through mechanisms such the ERM in the 1980s and the snake in the
1970s, as reflected in their lower observed relative price volatility (see
Table 1).%

Turning to the lower right-hand quadrant, the results indicate that the
slope of the short-run demand curve is relatively similar across the two

*4The disturbances were also divided between long-term members of the
European Union and more recent entrants. Except for the relatively low level of
demanddisturbances for long-term EU members in the 1970s, there were nolarge
differences in behavior between the groups.

#Table 1 indicates that Denmark and Ireland, which are later EU entrants,
also had relatively low real exchange rate volatility. When Denmark and Ireland
are included with the original EU members and excluded from the later EU
entrants, the results are similar. In a similar vein, resuits for a smaller group of
core EU countries, consistin% of Germany, the Netherlands, and Belgium, show
very similar results to those for all iong-term members of the European Union.
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Figure 5. Adjusmment within the European Unwon and the United States
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groups of countries, implying a similar level of goods market integration.
However, there does appear to be a significant difference in the size of
the underlying disturbances. While an average disturbance changes real
output in the original EU countries by 1 percent, it increases output for
newer entrants by over 2 percent. The smaller underlying supply distur-
bancesin the original EU members may reflect their greater homogeneity
in technology and industrial structure.” In both cases, the adjustment
occurs very quickly, essentially within a year.

The top right-hand quadrant of the graph for the U.S. regions (Fig-
ure 5) indicates that the slopes of the supply curves for the raw material
producers and for the more industrial regions are very similar. However,
the underlying demand disturbances, which are traced out by these lines,
are much larger for the raw material producing regions than for the
industrial regions, although the speed of adjustment is not dissimilar. The
basic pattern of similarly sloped curves but larger disturbances for the raw
material producing regions also holds in the lower right-hand panel of the
graph. Both sets of regions have relatively flat demand curves. However,
the size of the supply disturbances for raw material producing regions is
double that for industrial regions.

These results indicate that the slopes of the estimated demand and
supply curves are relatively stable both in the European Union and in the
United States. Hence, while differences in adjustment berween the Eu-
ropean Union and the United States largely reflect the lower level of
market integration in the European Union compared with the United
States, differences in behavior within the United States and the European
Union reflect variations in the size of the underlying disturbances.

V. Conclusions and Implications for EMU

This paper has used structural vector autoregressions of the type pro-
posed by Blanchard and Quah (1989) to look at the response of output
and relative prices to supply and demand shocks within the European
Union and within the United States. The results indicate that, at least
between the 1960s and 1980s, the United States had significantly more

**Bayoumi and Eichengreen (1993) find a similar result, namely that aggregate
supply disturbances are more highly correlated for Germany and its immediate
nelgh{;ors than for the rest of the European Union, the implication being that
relative disturbances (which are measured in this paper) will be smaller for core
members than for the rest of the European Union.
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integrated goods and factor markets than the European Union. As a
result, relative prices were more important for adjustment within the
European Union than within the United States, even though the esti-
mated underlying disturbances were of a similar size. Adjustment oc-
curred more quickly within the European Union, presumably reflecting
the flexibility in relative prices implied by adjustable nominal rates of
exchange.

What are the implications for EMU? By adopting a single currency,
the European Unioniis likely to reduce the short-run flexibility of relative
prices, making it more difficult and costly to adjust to underlying distur-
bances. Given the very steep estimated supply curve, this will be par-
ticularly important in response to demand disturbances. Indeed, the
exchange rate turmoil in 1992 and 1993 can be seen as an example of this,
with the ERM structure making it difficult for relative prices in the
European Union to respond sufficiently quickly to the rise in demand for
west German products caused by German unification.

In the longer term, increasing integration of EU goods and factor
markets should reduce the need for large movements in relative prices.
Institutional changes, such as the recent completion of the single market
in the European Union, are important in promoting this integration. In
addition, EMU itself will probably promote greater flexibility than has
been seen in the past. With the exchange rate instrument no longer
available, the incentive for greater flexibility in domestic prices and fac-
tor markets is clearly greater, while a single monetary policy may allow
larger inflation differentials than those deemed acceptable by national
central banks.

Having said this, it does not appear likely that the European Union will
achieve anything like the levels of integration of U.S. regions in the
immediate future. In the shorter run, disruptive relative price adjust-
ments can probably be best avoided by reducing the size of underlying
disturbances in demand for regional products. Coordination of domestic
aggregate demand policies across EU countries, such as the fiscal re-
straints incorporated in the Maastricht Treaty, can be seen as one method
of easing the growing pains likely to be associated with EMU.

APPENDIX 1

A Simple Macroeconomic Model

This appendix presents a simple macroeconomic model of regional supply and
demand. Consider a world made up of a large number of regions with identical
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economic structures. Output in region / is produced using a Cobb-Douglas
production function:

yi=&: + al + (1 — ak,, (Al)

where ¢, is the logarithm of a productivity disturbance, and y,, {;, and k; are the
logarithms of output, labor, and capital, respectively. Assume that labor and
capital respond to changes in relative pricesin the following way: {, = yw,/(1 + v)
and & = kri/(1 + ), where w, and r, are the logarithms of wages and the rental
rate of capital and v and k measure the responsiveness of factor demands to
charges in factor prices. Then, for small changes in the underlying variables, the
supply curve is

B Yo K(l — )
y=\*aaary T +K))“’*
Yo k(l —a)
+&1—mu+7)+au+x9“' ()

Theslope of the curve depends upon the degree to which factors move in response
to differences in rates of return. If factors do not move at all between regions,
then the curve is vertical; by contrast, if both labor and capital are fully mobile,
the coefficient on p; is (a/(1 — a) + (1 — a)/a).

Demand for local goods comes from workers, who receive wages, and cap-
italists, who earn income from the ownership of capital. It is assumed that
workers consume only their locally produced good. y,, while capitalists have
consumption that is fully diversified across all regions. All capitalists have the
same preferences, given by

US=3(1 - o) —¢) (A3)

where UX is the utility function of capitalists, and c, and ¢, are the logarithms of
consumption of good ; and of a preference disturbance, respectively. For small
changes in variables, the logarithm of the demand curve for local goods is

a=aw +4)+ (1 - u)(e. —%)‘ (A4)

where w:is the real wage of workers in terms of local goods. The first term shows
the demand forlocal goods from workers; since they only consume local products
it depends only on their real income. The second term, which represents demand
from capitalists, depends only on local prices and not on incomes. (Since the
demand of capitalists for local goods makes up only a small fraction of the total
incomes of capitalists, changes in the rate of return on regional capital have no
impact on demand.) The coefficients a and (1 — a) reflect the weight of the two
types of demand in total consumption.

It is assumed that both real wages and labor input are fixed in the short run,
so that all short-run changes in income accrue to capitalists. In this case, the
short-run demand and supply curves for local products are

si=y = (1 + A)db, + Ap, and d, = yi=( - cx)(e. - %) (AS)

where A = k(1 — a)/a(1 + ). Demand and supply disturbances act exactly asin
the usual demand and supply diagram. As the labor market adjusts, real wages
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and labor input both change. The resulting redistribution of income from capital-
1sts to workers causes an endogenous change in demand for products. Assuming
that labor remains immobile,*’ the long-run demand and supply curves are

se=ye= (1 + N + \ps
and

d=y,=ay + (1 - u)(e' = %‘) (A6)

A positive demand or supply disturbance that raises output induces a subsequent
expansion in demand equal to proportion « of the original change in output. This
process will continue, causing demand to steadily expand over time.

APPENDIX II

The Estimation Methodology

This appendix presents the estimation methodology. Consider a system where
the model can be represented by an infinite moving average representation of a
(vector) of variables, X;, and an equal number of shocks, &. Formally, using the
lag operator L,

X, = Ave; + Aveer + Asers + Asers. . ..

. z L'A, € (A7)
i=0
where the matrices A, represent the impulse response functions of the shocks to
the elements of X.
Specifically, let X, be made up of the change in relative prices and the change
in output, and let ¢ be supply and demand shocks. Then the model becomes

ar, = iy iz || Ese
= ' A8
[A.VV:l ‘giL [alla a22-:||:(.ﬂ] ' ( )

where r,and y, represent the logarithms of relative prices and output respectively;
e, and e, are independentsupply and demand shocks; and a,;; represents element
ay in matrix A;.

Demand and supply shocks are identified by assuming that, while demand
shocks have permanent effects on relative prices, supply shocks have only tem-
porary effects. Since relative prices are measured as first differences, this implies
that the cumulative effect of supply shocks on the change in relative prices (Ar,)
must be zero:

i an: = 0. (Ag)

i=0

¥ If labor is regionally mobile this will cause a flattening of the supply curve
over time (see equation (A2)).
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The model defined by equations (A8) and (A9) can be estimated using a vec-
tor autoregression (VAR). Each element of X; is regresscd on lagged values of
all the elements of X. Using B to represent these estimated coefficients, the
estimating equation becomes

Xx = BIXI—I + BQX:-Z + - + B"XI I €,

= —-B(L) e
= (I +B(L) +B(LY + --)e,
=et+he_t+ e 2+ Pie s+, (A'O)

where ¢, represents the residuals from the equations in the VAR. I n the case being
considered, ¢, is comprised of the residuals of a regression of lagged values of Ar,
and Ay, on current values of each in turm, labeled e, and e,,, respectively.

To convert equation (A 10) into the model defined by equations (A8) and (A9).
theresidualsfromthe VAR, e,, must be transformed into the demand and supply
shocks, €. Writing e, = Cg, it is clear that, in the 2x2 case considered, four
restrictions are required to define the four elements of the matrix C. Two of these
restrictions are simple normalizations, which define the variance of the shocks e,,
and €4. A third restriction comes from assuming that demand and supply shocks
are orthogonal.

The final restriction, which uniquely defines the matrix C is that supply shocks
have only temporary effects on relative prices. This implies

S dn; d)'.': Cyy G| _ 0 .
'—zn[d:h dn;:|[(.‘21 sz][. ] (A“)

This restriction allows the matrix C to be uniquely defined and hence the demand
and supply shocks are identified.
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T he paper presents evidence from the past three years which indicates that
the exchange rate between the private ECU and the official ECU Basket
can deviate substantially from par. The value of the private ECU is driven
by expectations that a future European Central Bank will enforce par
convertibility between the private ECU and the official ECU basket of
currencies. Meanwhile, no existing institutional arrangement limits the
private ECU’s value in terms of the Basket. This paper addresses the
question of what determines the values of the private ECU and of private
ECU interest rates. We show that an anticipation of a future fixing of the
private ECU’s value, together with the interest rate setting mechanism of
the large-value ECU payment and clearing system, are sufficient to deter-
mine its value. The determination of the private ECU exchange rate pro-
vides the template for how to determine the value of any private composite
currency, such as, for example, a private SDR. [JEL E42, E43, ES8, F31]

* David Folkerts-Landau is Chief of the Capital Markets and Financial Studies
Division of the Research Department. He is a graduate of Haivard University
and Princeton University. Peter M. Garber is Professor of Economics at Brown
University and is a graduate of the University of Chicago. This paper has bene-
fited from comments of Rarticipants at seminars held at the Fwﬁfb Research
Department, the Federal Reserve Board, Princeton University, the University of
Pennsylvania, Harvard University, the University of Chicago, the OECD, and
the European Commission. The authors are particularly in debt to Bennett T.
McCallum, whose comments helped them correct several errors in an earlier
draft. The authors are also grateful for information and data received from the
Kredietbank N.V., the Bank for International Settiements, Eurostat, and the
Bank of England. An early draft of this paper appeared as '‘The Private ECU:
A Currency Floating on Gossamer Wings,” NBER Working Paper No. 4017,
March 199%.

134

©lInternational Monetary Fund. Not for Redistribution



CASE OF THE PRIVATE ECU 135

IN A DECADE marked by far-reaching developments in the world’s finan-
cial industries, among the most extraordinary has been the rapid
growth in claims denominated in a market-created unit of account based
on a basket of currencies—the private European currency unit (ECU).
Theuseby market participants of the ECU unitofaccount todenominate
financial assets was stimulated when European monetary authorities
began to use the official ECU-—defined as a basket of fixed amounts of
the 12 European Union (EU) currencies—to denominate some types of
official transactions. Nevertheless, there is an important difference be-
tween the official and the private ECU. The official ECU is, by agree-
ment among these authorities, exchangeable into the fixed basket of
currencies (the Basket) at par or into an equivalent value of a single
currency, while no active official or private market mechanism currently
guarantees a one-for-one exchange of private ECUs into units of the
ECU Basket. The holder of ECU-denominated bank deposits cannot
expect to convert these into the Basket at par at all times, nor can the
owner of an ECU-denominated treasury bill or bond valued in ECU
convert the asset into an equal value in units of the Basket.
Althoughinitially the private ECU exchanged for the Basket very near
its par value, recent market experience has shown that the value of the
private ECU can deviate substantially from the value of the Basket. Such
deviations from parity have been significantly larger than is explainable
in terms of bid-ask spreads. Private ECU can be purchased and sold in
exchangeforthe Basket at market-clearing rates of exchange in a market
made by some of the major ECU-clearing banks. Typical bid-ask spreads
between the ECU and the Basket are four to five basis points. As shown
inFigure 1, from end-1991 onward, a period of increasing optimism about
the successful move toward European Monetary Union (EMU), the ECU
began to command a significant exchange rate premium over the Basket,
which reached a peak of 100 basis points in January 1991. The value of
a private ECU in terms of any given currency had come to exceed the
value of the Basket in terms of the same currency. During the exchange
rate mechanism (ERM) crisis in September 1992, however, the ex-
change rate between the private ECU and the Basket depreciated up to
250 basis points from par because of a combination of exchange controls
in some of its component currencies, large sales of ECU from official
reserves as official holders made '‘substantial withdrawals of deposits,”
and a general flight from ECU securities. The market did not operate for
a week after September 16, 1992—that is, holders of ECU claims found
that the claims were not convertible with the Basket. Not until the end
of October 1992 did the private ECU begin once more to exchange at
close to par (BIS (1993), p. 5). Again, in the second ERM crisis in July
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Figure |. ECU/Basket Exchunge Rates
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and August 1993, the ECU depreciated up to 180 basis points from par,
remained 50 to 100 basis points from par until October 1993, and returned
close to par only at the end of October.

These deviations from parity challenge belief in the existence of
some arbitrage opportunity that keeps the ECU near par. If such beliefs
permeate the market so that the foreign exchange risk of the private
ECU against the Basket is not yet fully reflected in the current dis-
count of the private ECU against the Basket or in the ECU yields, this
discount could widen further in the absence of official support.

That the exchange rate between the private ECU and the Basket can
move substantially from par raises fundamental questions: what factors
influence the ECU’s value and what institutional mechanism determines
the yield on ECU-denominated assets?

An understanding of the determination of the ECU/Basket ex-
change rate and its volatility is necessary for an assessment of the foreign
exchange risk relative to the Basket associated with holding ECU-
denominated assets and for the management of the foreign exchange risk
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of open positions in private ECU, particularly on bank balance sheets.
More generally, the developments in the private ECU market provide
valuable experience about the value in component currencies of any
private unit of account that adopts the name of a given currency melange.
Thisexperienceis of particular relevance in engineering the development
of additional potential private composite currencies, such as regional
composite currencies or a private special drawing right (SDR). Though
we consider such questions in the context of the private ECU, the con-
ditions and institutional underpinning that activate a unit of account,
givingdeterminate value and eventual use as a payment medium, are fully
applicable to other units such as the SDR.

I. The Private ECU: What Is It Worth?

Private ECUs are ECU-denominated time or current deposit liabili-
ties of the banking sector.! Payments for financial transactions in
ECU-denominated instruments—for example, private and public sec-
tor bonds, notes, futures contracts, and bank loans—are made in
ECU-denominated deposit liabilities of designated banks.

The bulk of the ECU securities are issued by European governments.
European Union institutions, or supranationals. Publicly owned finan-
cial institutions also account for a large fraction of the number of ECU
securitiesissues. Commercial corporations currently account for less than
20 percent of the number of issues. Banks acquire ECU securities to
balance ECU-denominated liabilities to customers. The growth in the
size of issues, the development of benchmarks, and the increase in
liquidity also made it possible for the two largest European futures
exchanges—LIFFE in London and MATIF in Paris—to launch success-

'The official ECU. created in a definition contained in a resolution of the
European Council of December 5, 1978, is a unit of account consisting of fixed
amounts of the currencies of all 12 member states of the EU. Its value in terms
of another currency can be calculated by converting the fixed amounts of con-
stituent currencies into a common currency at prevailing bilateral exchange rates.
The official ECU is created as a liability of the European Monetary Cooperation
Fund (EMCF) by swapping such ECUs for gold and intcmationa? reserves held
by central banks Earticipatmg inthe European Monetary System (EMS). In July
1993, the EMCF had about ECU 51 billioninliabilities outstanding through swap
operations. Official ECUs can be used only in transactions with EU central banks
and a limited number of monetary institutions designated as Other Holders of
ECU:s. Official ECUs are also created through the Very Short-Term Financing
Facility (VSTFF) established in the Basle-Nyborg agreement to provide inter-
central-bank credit in the defense of the bands of the European Exchange Rate
Mechanism.
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fully a short- and a long-dated ECU interest rate contract. The rapid
growth of the ECU securities market has been matched by that of the
ECU banking markets. By the end of 1991, the private ECU had become
the unit of denomination for about ECU 141 billion of bonds and bills.
ECU-denominated bonds also accounted for more than 15 percent of
total secondary market turnover in the international bond market.’
ECU-denominated bank assets grew from ECU 64 billion at the end of
1985 to ECU 184 billion at the end of 1991. During the same period,
ECU-denominated liabilities grew from ECU 58 billion to ECU 193
billion. Of these 1991 liabilities, however, ECU 153 billion were in-
terbank claims. The magnitude of ECU securities and bank balance
sheets each represented approximately S percent of EU totals at current
exchange rates.

In 1989, central banks began to employ the ECU to manage reserves,
thereby adding to the demand for ECU securities. Central banks ac-
quired such large amounts of ECU-denominated claims that, by Septem-
ber 1991, total official holdings of private ECUs amounted to ECU 34.1
billion of the ECU 40 billion of overall non-interbank deposits. Thus,
ECU deposits are overwhelmingly made up of official claims, mainly
counted in the official reserves of central banks.’

Is There a Monetary Mechanism to Give Real Value
to the ECU as Unit of Account?

To shed light on what is required to determine the real value of the
private ECU unit of account, we review some basic monetary theory on
the determination of the real value of a general unit of account.* Consider
first a real economy,’ to which is added a nominal currency yielding zero
interest and measured in a unit of account such as deutsche mark (DM).

To ensure that the DM unit has determinate prices in terms of goods
and services, it is necessary that there be well-defined demand and supply
functions for the currency. The use of currency, for example, might lower
the cost of making transactions and thus generate a real demand for
currency. The monetary authority can then exogenously set the supply

% Since the exchange rate crisis of September 1992, ECU bank assets have been
flat and securities issuance has declined substantially.

See Goldstein and Folkerts-Landau (1993).

“See Patinkin (1961) or Fama (1980).

* A real economy is without a pure nominal commodity or unit of account to
serve as numeraire; instead, prices are stated in terms of a real good numeraire,
e.g., in terms of steel ingots.
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of DM currency toensure a well-defined equilibrium in the DM currency
market, which yields the price of a DM in terms of goods and services.

Alternatively, bank deposits can also be used to define the real value
of a nominal DM unit of account. Specifically, the monetary authority
can require that banks hold reserves against deposits in the form of
non-interest-bearing central bank obligations denominated in DM. As
long as deposits have attributes that make them a low-cost transaction
medium, there will exist a real demand for deposits (despite the reserve
requirement tax) and hence for reserves at the central bank. By con-
trolling the nominal supply of reserves and by setting the interest rate
on these reserves, say at zero,® the monetary authority determines
the real value of the DM unit of account.” It has solved the problem of
"‘giving content to a pure nominal unit of account (a DM) as a separate,
well-defined economic good.”®

Application of this analysis to the private ECU makes apparent that
there does not yet exist such a monetary mechanism to impart a determi-
nate value to the private ECU unit of account. In particular, ECU-
denominated bank liabilities lack the attributes, such as being a low-cost
medium for transactions external to the system of ECU financial insti-
tutions, that could produce a well-defined stable demand. Further-
more, there is no mechanism, such as a reserve requirement and a limited
supply of ECU-denominated instruments for final settlement outside the
private banking system, to control the growth of the ECU-denominated
monetary liabilities of the banking system. We are thus left to look
elsewhere for the mechanism that determines the real value of the ECU
unit of account.

Can the ECU/Basket Exchange Rate Be Fixed
through the Payments Mechanism?

In the absence of a monetary mechanism, the value of the private
ECU can be determined, if a syndicate of banks or monetary authorities
stands ready to exchange the private ECU for the Basket at par, by fixing

¢It should be noted that in order to get a determinate real value of currency
or reser es, it is necessary for the monetary authority to fix exogenously the
interest rate on currency and reserves. Otherwise, no determinate price of re-
ser es in terms of goods emerges, since a continuum of own currency interest
rates and price levels could ser e to equate demand and supply in the market for
reserves ([I{"alinkin (1961)).

Inpractice, the monetary authority controls the sum Of currency and reser es,

allom'ng banks to exchange currency for reser es on demand at a fixed price.

!See Fama (1980).
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the private ECU/Basket exchange rate through some private or official
guarantee.

Until October 1987, the value of the private ECU—that is, ECU-
denominated bank liabilities—in terms of any other currency was firmly
pegged to the value of the Basket by the daily clearing operations of the
ECU-clearing banks. In particular, clearing banks that emerged from the
daily ECU clearing owing ECU were permitted to decliver the Basket.
Hence any movement of the ECU/Basket exchange rate from par, say in
the direction of an ECU premium, would have provided an opportunity
forsome banks to earn arbitrage profitsby buying the Basket with private
ECU and then using the Basket to settle any negative clearing balances
in the private ECU clearing and settlement system at par.’ Similarly, if
the ECU were at adiscount, creditor banks could have forced the delivery
of the Basket by not granting overnight ECU loans to net debit banks.

This mechanism to peg the value of the private ECU to the Basket
fully determined the real value of the private ECU. It initially gave the
ECU, as unit of account, determinate prices in terms of real goods and
services indirectly through the value of the Basket currencies. The
mechanism broke down in October 1987, however, because the in-
creased reluctance of some clearing banks to accept Baskets in settle-
ment for large ECU-debit clearing balances frequently put a day's
clearing at risk."

From October 1987 to November 1988, asingle bank, the Kredietbank
N.V. of Belgium, continued to exchange private ECU for Baskets at par.
During this period the nonbank sector’s holding of ECU bank loans
continued to grow faster than its ECU bank deposits. Most ECU banks
passed on their net long ECU positions to Kredietbank by selling ECU
against the Basket and borrowing their resulting net debit in ECU pay-
ments from the buyer, Kredietbank. Kredietbank was eventually forced
to discontinue exchanging the ECU against the Basket at par once it
recognized the risk of cumulating an unbalanced ECU position. Thus,
since November 1988, there has not existed any private institutional
arrangement or commitment to exchange the private ECU for the Basket
at par."

*The ability to settle interbank clearing balances in either private ECU or
Baskets also meant that banks with short or long positions in private ECU did
not incur much exchange risk and could make a two-way market in ECU against
the Basket with low risk.

" A further technical difficulty contributed to the breakdown of the clearing
arrangements. The delivery of soine component currencies occurred too late
during the clearing day to be lent out overnight.

" Two banks make a two-way market in ECU against the Basket and a further

three banks make a two-way market in ECU agamst single currencies. We will
refer to these as core banks. Most other banks have a matched ECU hook.
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Currently, most ECU banking activity is undertaken by the 44 clearing
members of the ECU Banking Association (EBA). The Bank for Inter-
national Settlements (BIS), as agent for the EBA. operates an ECU
clearing and settlement system, which functions on an end-of-day net
settlement basis.!? Since settlement of a day’s ECU balances no longer
occurs in the Basket or in any medium provided by a source external to
the private banks, banks that are net debtors on a day’s ECU payments
must borrow ECUs from the day’s net creditor banks. Lack of required
settlement in an external medium has slammed the door to determining
the value of the private ECU unit of account in the course of settlement
and, except for the exchange market, has made the private ECU a
self-referential system. '

Can Monetary Authorities Fix the ECU/Basket Exchange Rate?

There never existed any official mechanism or guarantee to convert
private ECUs one-for-one into the Basket. A commitment by an individ-
ual central bank, or a group of central banks, to fix the ECU/Basket
exchange rate would have the same monetary consequences as fixing the
exchange rate between any two currencies: it would require that the
central banks stand ready to convert ECU-denominated bank liabilities
into claims on themselves. Since there is currently no effective way to
contro! the expansion of such ECU-denominated bank liabilities, for
example, through a reserve requirement on ECU deposit iiabilities, any
attempt by a single central bank to fix the ECU/Basket exchange rate
could result in a serious loss of monetary control. Specifically, a central
bank defendingits own currency through a squeeze would have the policy
undermined by a banking system creating ECU deposits and exchanging
them for domestic currency.

Can Market Arbitrage Fix the ECU/Basket Exchange Rate?

The opinions of many market participants are based on the assump-
tion that there exists an arbitrage possibility that can move the ECU/

'2 Average daily turnover on thissystem grew from ECU 21.4 billion in January
1990 to EéU 43.2 billion in May 1992, reachin%a eak of ECU 156 billion in
September, and declining back toamore normal ECU 45 billion in October 1992,
a level that persisted through September 1993.

*In national currencies, settlement of end-of-day balances in the banking
system is usually done in claims on the central bank, that is. in a good funds
medium from outside the private banking system.
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Basket exchange rate toward parity."* No such arbitrage is available,
however—only a speculation on the future value of the ECU. If, for
example, the private ECU trades at a discount against the Basket, a bank
could fund ECU assets with Basket liabilities. However, the bank would
then have an open position in ECU. As in any other currency market,
a bank or even a syndicate of banks cannot risk assuming an unlimited
open position on a belief that market sentiment will change. While such
a transaction may temporarily be successful in affecting the exchange
rate, it cannot in the longer run counteract changing market expectations
regarding the future value of the ECU in terms of the Basket. The bank
would continually cumulate a long ECU position until it found the
exchange risk excessive. At this point, it would trim its ECU position, as
in any currency market.

We conclude therefore that currently there does not exist an active
mechanism—private or public—to determine the real value of the private
ECU unit of account nor to fix the exchange rate of the private ECU to
the Basket at parity."”

II. The First Step toward Determining ECU/Basket Exchange
Rate: An Interest Parity Condition

The efforts to move from the ERM toward EMU have generated
expectations that during Stage III of EMU, the private ECU will be fixed

** As an example of the belief in the professional market literature that the
ECU value was pinned down by arbitrage, see J.P. Morgan (1991). Starting in
1991, the literature on the ECU produced by major mar%:et institutions started
to discuss the divergence between the ECU and the Basket and began to argue
that there was no means of effecting an arbitrage, although some hinted that there
might be some central bank intervention to stabilize the exchange rate. See, for
example, EBA (1991); Paribas (1991b); Louw (1992); and Bishop (1991a) and
(]99lg). Nevertheless, in assessing the divergence, there was still a frequent
misuse of the word “‘arbitrage.™ See, for example, Paribas (1991a).

*The emergence of the private ECU as a unit of account in its own right
temporarily generated a lack of clarity in the meaning of a promise to deliver
ECUs contained in ECU securities. Ti:r: typical prospectus of an ECU security
initially defines the ECU as the official basket, but then promises delivery in
private ECU bank deposits. If these two units of account trade at par until the
maturity of the security, no problem can arise. When they cease to trade at par,
however, the promise of the securities becomes less clear. The exchange rate
uncertainty could be removed quite easily from the market for nonbank securities
if issuers were prepared to service such debt either in ECUs or in Baskets
accordingto the demands of the holder. This would implicitly fix the ECU/Basket
exchange rate applicable to nonbank markets but would add a multiple currency
option risk to the security issuer. Since the official sector is the main issuer of
ECU-denominated bonds, notes, and bills, such an initiative could easily be
implemented by amending the prospectuses for such issues.
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irrevocably to national EU currencies (not necessarily to the Basket as
currently constituted).' Such expectations of a future fixing constrain the
current value of the private ECU and are part of the mechanism that
determines the ECU/Basket exchange rate. However, well-defined ex-
pectations regarding the future value of the private ECU alone are not
sufficient to determine the ECU/Basket exchange rate. An additional
requirement, as reviewed above, is that the term structure of ECU
interest rates be tied down through the exogenous fixing of some ECU
interest rate. These two conditions—well-defined expectations regarding
a future fixing of the ECU/Basket exchange rate and an exogenously set
ECU interest rate—together turn out to be sufficient to produce a deter-
minate ECU/Basket exchange rate.!” Analytically, well-defined expecta-
tions regarding the future fixing of the private ECU/Basket exchange rate
allow us to derive an uncovered interest parity condition of the private
ECU apgainst the Basket. This interest parity condition then yields all
equilibrium combinations of ECU interest rates and ECU/Basket
exchange rates.

In addition to uncertainty regarding the future fixing of the ECU/
Basket exchange rate, there also exists uncertainty about the future
currency composition of the Basket and about the future spot bilateral
exchange rates among the 12 ECU currencies.'®

To describe these results analytically, let

W(t) = [Wi(0), ..., Wi(D)] (1)

represent the official currency composition of the ECU at time ¢. For
example, let the first entry, W (), be the quantity of DM in the Basket
at time 7. W(0) is the official current composition of the ECU. The future

“;E‘Il)e Maastn'cht Treaty formally provides for this in Article 109g and Article
109/(4).

7'The Maastricht agreement of December 1991 generated a surge of activity
in the ECU securities market. This agreement made the convergence to monetary
union and the creation of a European Central Bank (ECB) more likely, and with
that the private ECU was more likely to become the unit of account in a mone-
tary union. At the end of 1991, the market included ECU 193 billion of bank-
ing liabilities, ECU 124 billion of bonds, and ECU 17 billion of Euro notes
and treasury bills; in the first half of 1992, ECU primary bond issues totaling
ECU 26 billion (compared with ECU 33 billion in al} of 1991) were brought to
the market. The currency turmoil put nearly a complete halt to new issues from
August 1992 until February 1993. New issues have revived somewhat in 1993, but
Iheél remain far below the levels attained in the first half of 1992.

'8 Prior to Maastricht, the ECU was reconstituted every five years. The
Maastricht Treaty froze the composition of the Basket, but since it 1s generally
accefted that many of the countries will not meetthe convergence criteria by 1997
or 1%%9, there is some doubt in the markets about how the ECU will be defined
for those core countries that may satisfy the criteria.
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composition of the Basket at time ¢, i.e., W(t), is uncertain. Let the spot
exchange rates between the DM and the currencies in the Basket be
represented by

e(t) = [1,ext), - .. ,en(s)] (2)

in the same order as the currency shares in W(¢). Thus,
12
B(om = e(t) - W(t) = 2 e(t) Wit) (3)
i=1

is the DM value of the Basket at time ¢.

As a first approximation, assume that it is expected with certainty
that the exchange rate between the private ECU and the Basket, as
officially defined at that time, will be fixed at par at theknown time¢ = T,
thatis, a promise to deliverone ECU at time T'is equivalent to a promise
todeliver W(T) at time T. The DM value of one ECU at time T will then
be equal to the DM value of the Basket at time 7, that is, equal to
e(T)-W(T).

Since at time T both the composition W(T') of the Basket and the future
spot exchange rates, ¢(T'), are uncertain, the DM value of the private
ECU at time T is uncertain. The present DM value of a private ECU
deliverable at time T'can be found by discounting the expected DM value,
Ele(T)- W(T)], by the appropriate risk-adjusted DM discount rate,
i(T)pwm, applicable to payments that mature at time T

E[e(T)-W(T)]/[1 + i(T)om)- {(4)

Alternatively, if i(t)gcu is the ECU discount rate now applicable to
ECU deliverable at time ¢, then the present value of one ECU deliverable
at time T is

1
(1 + i(T)ecul’

Taking the ratio of equation (4) to equation (5), the current market spot
rate of ECU in terms of DM (DM per ECU) then is"
_ [+ i(Tecy]

S(®eco = mE [e(T) - w(T)]. (6)

(5)

" Instead of explicitly discounting the expected future DM value of one ECU
by the risk-adjusted DM interest rate to obtain the present DM value of an
ECU deliverable at time T, we could have replaced E{e(T)- W(T)] with the
ECU/DM forward exchange rate and discounted by the observable DM interest
rate of appropriate matuntl{; In this case, the risk premium generated by the
uncertainty about ¢(7") and W(T') would have been embedded inthe forward rate.
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This expression for the ECU spot rate applies to the case in which the
ECU/Basket exchange rate is fixed at parity at the known time 7. If the
fixing can occur at any time ¢, between now and time 7', with probability
w(¢) then the ECU spot exchange rate in terms of DM is the probability
weighted average of the solutions for the certain future fixing:

(1 + l(l)ECL
2 1 (1 + i(T)ow

The current spot exchange rate between the Basket, as currently
defined, and the DM (DM per Basket) is

B(0)sm = €(0) W(0). (8)

The current spot price of the ECU in terms of the Basket is then
given by¥

S(0)ecu [1 + i(T)ecul E[E(T) w(T)) (9)
B(O)ons [l +i(Thom)  €(0)-W(0)

The cross-market arbitrage conditions in equation (6) or (9) resemble
the traditional uncovered interest parity condition, that is, they deter-
mine the relationships between spot and future expected exchange rates
and discount rates.”’ However, these condition do not produce a solution
for the private ECU/DM nor for the ECU/Basket spot exchange rate in
terms of individual currency exchange rates and interest rates. Rather,
we have an expression for how the private ECU/DM spot rate and the
interest rate of the private ECU should align in equilibrium. Any com-
bination of S(0)ecy and i(T)gcy satisfying equation (6) defines a mar-
ket equilibrium. Hence, the market equilibrium ECU/DM exchange
rate, S(0)gcu, as well as the market equilibrium ECU/Basket ex-
change rate, S(0)ecy/B(0)py, are indeterminate. Equations (6) and (9)
confirm a conclusion from the discussions in Section 1, namely, that it is
necessary to determine an ECU interest rate if we want to obtain a
determinate ECU/Basket exchange rate. We shall describe in the next
section the mechanism that exogenously determines an ECU interest rate
and thus removes the indeterminacy of the equilibrium spot exchange
rates in equations (6) and (9).

S(O)ECU E [e(!) 2 W(l)]’ll‘(l). (7)

#1f the time of fixing is uncertain, then
SOkcu _ < (1 +i(0ecy) Ele(r) w(1)] 0.
B(Mom = (l +i()om)  e(0)- W(0) o
*'The uncovered interest parity condition is given bye = (1 + i,)/(1 + i/)Eer,
where e is the spot rate of exchange of domestic money exchange for foreign

money, i« and i; are domestic and foreign interest rates, respectively, and Ee; is
the expected future spot exchange rate.
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IIL. The Second Step toward Determining the Real Value
of the Private ECU: Setting the ECU Interest Rates

This section explores the mechanism for setting an interest rate for the
private ECU. The interest parity condition derived in the previous sec-
tion yields all possible equilibrium combinations of ECU/Basket ex-
change rates and ECU interest rates. If there exists a mechanism that
exogenously sets an ECU interest rate, then equation (9) will fully
determine the private ECU/Basket exchange rate. Such a mechanism to
set the ECU interest rates, in fact, currently exists as part of the ECU
clearing and settlement system.

The ECU clearing system, centered around the ECU clearing banks,
is organized by the ECU Banking Association (EBA). Same-day clear-
ing of ECU payments orders on this system has been in effect since
March 28, 1988. The ECU clearing and settlement system is unusual in
that it does not settle clearing balances in a medium external to the
banking system, such as reserves held at a central bank. Since the right
to settle in the Basket was denied in October 1987, settlement has
consisted of converting daylight net credit settlement positions into
overnight interbank ECU loans.*

*The daily ECU clearing operation proceeds in three separate stages. Until
the preliminary cut-off time of 2 p.m. (Brussels time) all payments messages
between the clearing banks go through the Society for Worldwide Interbank
Financial Telecommunications (SWIF'I‘E| network. A netting computer provides
each bank with its own preliminary debit or credit netting balance and makes
available to each bank tﬁc nature (debit/credit) of the balance of every other
clearing bank (also entered into a Reuters pa%le by the BIS). The netting center
also transmits these final netting balances to the BIS. The BIS maintains a daily
clearing account for each clearing bank, which is credited or debited with the ﬁnal
netting balances of each bank. If at 3.15 p.m. some banks’ net positions still
exceed ECU 1 million, a further half hour is allowed for an interbank market
among the reduced set of participants—so-called special transfers. After this
period, to deal with the remaining “small change™ transactions required to bring
thecleanngaccountstoazerobalance the BIS, actingas an agent, arranges loans
from the net credit banks to the net debit banks. To do this, the BIS main-
tains an ECU “sight account™ for each clearing bank with a balance that cannot
exceed ECU 1 million. These accounts pay zero interest and no overdrafts are
permitted. The BIS can, at its discretion, transfer up to ECU 1 million in any one
day from the account of one bank to the account of the other banks and log the
transfer as an interbank loan between the two banks at the BIS overnight inter-
est rate. Effectively, this is a housekeeping operation to eliminate frictional ECU
clearing balances. If a clearing bank is unable to obtain sufficient ECU credit to
settle its clearing balance, then the rules (never yet invoked) prescribe that the
day’s clearing will be unwound and all payments orders given and received by
the nonperforming bank will be canceled. The remaining payment orders are
automatically value-date adjusted to the next day.
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Sincethere are no private ECUs other than bank |OUs, there is no way
tosettle a net debit position in the day’s payments other than by convert-
ing it into an interbank overnight loan—that is, the debit bank remains
a debtor to the remaining banks in the system. Until recently, the pre-
arranged credit lines in the ECU system appear to have been sufficiently
extensive to avoid problems in effecting this kind of settlement.** In
practice, there appears tobe a balanced distribution of ECU payments,
so that no group of banks will continue to acquire claims on other banks;
otherwise there would have to be a mechanism to settle claims in some
other medium, such as ECU-denominated securities. If a creditor proved
reluctant to extend further credit, the day’s clearing operation could be
jeopardized. To prevent this and potential manipulation of overnight
ECU interest rates, the EBA has implemented a system of brokering
overnight lending and administratively setting overnight ECU interest
rates.

Since no actual ECUs for settlement exist, such as the ECU obligations
of a European monetary authority, a net creditor bank cannot demand
delivery of “ECU”—it must accept settlement in interbank ECU debt for
the clearing to succeed. The net credit bank can always attempt to
squeeze the net debit banks by refusing to make ECU loans, thus threat-
ening the clearing. Similarly, a net debit bank can settle its accounts only
by borrowing from a net credit bank. If it refuses to acquire a loan at a
rate deemed unreasonable, it can also cause the settlement to fail. In this
sense,any one bank can cause a settlement failure and squeeze the others
to the extent that they wish to avoid the cost of such a failure. As a result,
it has generally been accepted that the interest rate payable on overnight
loans arising out of the clearing operation should be set outside the ECU
banking system.** The BIS, as agent of the private ECU clearing and

PNevertheless, because of growing recognition of the risk of difficulties in
clearing a day’s payment operation, several lending facilities have recently been
established to provide credit to net debit banks. The BLS Intermediation Facilit
can lend f nds to a bank short of funds by taking up to ECU 5 million from eac
ofthe clearing banks and lending to banks thatare short. In this way, it can spread
the risk of the overnight credit among the clearing banks. The Bank of England.
the Banque de France, and the Banca dltalia have also introduced separate
liquidity recycling facilities. These operate either as collateral management facil-
ities, with the pledging by short ECU-clearing banks of ECU sight balances held
at the central Eank as collateral for lending by a long ECU-clearing bank, or as
credit management facilities, with direct intermediation between long and short
banks by central banks lending against ECU or national currency securities held
in centralized securities depositories. At the writing of this paper, these facilities
had not yet been used.

* Since the total net debit position of the clearing banks is always equal to their
total net credit position on payments, it has been argued that any overnight
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settlement system, sets this overnight interest rate according to well-
defined rules.® In doing so, it also removes the indeterminacy of the
ECU/Basket exchange rate in the interest parity equation.”

The Setting of Overnight ECU Rates

Suppose that an ECU clearing takesplace onday D. To set the interest
rate to be charged on overnight ECU lending between day D and day
D + 1, the BIS acquires data on EIBOR (ECU Interbank Offer Rates)
and EIBID (ECU Interbank Bid Rate) interest rates from the clearing
banks as of about 12:00 p.m. on day D — 1. The BIS eliminates the high
and low EIBOR rates supplied by the banks and takes an arithmetic
average of the remaining rates to determine the EIBOR rate applicable
for interbank loans between day D and day D + 1. A similar procedure
is used to determine the EIBID rate.

To construct the EIBOR rate information that it supplies to the BIS.
an individual bank collects its Basket currency tomorrow/next offered
rates”’ at 12:00p.m. onday D — 1. Itthen computes the weighted average
of these rates, using the current weights of the currencies in the official
ECU. The bank’s EIBID rate is similarly computed using the tomorrow/
next bid rates for the Basket currencies.

The actual rate that applies to debit balances on day D depends on the
“imbalance” between the supply and demand of the ECU on the ex-
change market between ECU and currencies in the Basket. Since the
exchange markets between ECU and Baskets and major currencies in the
Basket operate as standatcd foreign exchange markets with two business
days until settlement, the imbalance is determined on day D — 2. If the

interest rate will clear the interbank market (Jean (1999)) and that, thercfore, the
interest rate must be set externally. It is always true, however, that net debits
equal net credits on a day’s Faymems. In the ECU system. they also equal net
interbank lending because of the lack of other media to settle. Nevertheless, in
the absence of a market manipulation, the market should clear through the
emergence of credit risk premiums charged to individual debit banks.

* That the banks must occasionally clear this position through *‘special trans-
fers,” however, indicates that either there are some additional late payments or
a set of unwritten rules exists for allocating risks among the creditor banks that
are reluctant to lend to the debit banks.

*The exogenous interest rate setting rule also satisfies the requirement that
the interest rate of some nominal instrument, such as required reserves, be set
exogenously for the unit of account to have determinant real value. Note that
any exogenous rate setting rule would do to make the value determinate, regard-
less of the theoretical rationale for choosing it.

*TInterest rates on overnight loans made tomorrow and repayable the next day.
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ECU banking system is in an aggregate net long position in ECU to be
delivered toitin exchange for component currencies exceeding ECU 100
million in value—that is, it has bought private ECU in exchange for
component currencies worth more than ECU 100 million for delivery on
day D—the BIS sets EIBOR as the day D overnight interest rate. If the
ECU banking system is in an aggregate net short position in ECU ex-
changed for component currencies exceeding ECU 100 million in value,
the BIS sets EIBID as the day D overnight interest rate. Otherwise, it
sets the overnight interest rate at the arithmetic mean between EIBOR
and EIBID.

Fixing the overnight rates effectively fixes {(7T)ecy in equation (9)
through the term structure®® and makes S(0)ecu/B(0)on a determinate
function of the present and future underlying Basket composition, cross-
currencyexchange rates, individual currency overnight interest rates, and
the BIS’s weighing scheme for fixing the interbank ECU rates.

Equilibrating Properties of the Interest Rate Setting Rule

Since EIBOR always exceeds EIBID, this interest rate setting rule has
certain equilibrating properties. For example, if the banking system
moves from an aggregate flow long to an aggregate flow short position
in the ECU exchange market, the selling of ECU by the banking system
results in a reduction of Basket deposit liabilities and an equivalent
increase in ECU deposit liabilities held by the nonbank sector. This ex-
pansion of demand for ECU deposits triggers adecrease in the overnight
rate from EIBOR to EIBID and a fall in the deposit rate. From equation
(9), such a change from EIBOR to EIBID in the overnight rate has the
effect of depreciating the ECU against the Basket. If the market antici-
pates a permanent short ECU position for the banking sector, so that the
lower overnight rate will continue to apply, then this would be reflected
in the entire ECU interest rate term structure and the depreciation would
be more marked. Such a depreciation and lower yields relative to the
Basket would tend to reduce the private demand for ECU deposits.”

*For example, in the simplest case, if the expectations hypothesis of the term
structure is valid, i(t)ecu is the arithmetic average of future expected bank ECU
tomorrow/next rates through time 1. More generally, the expectations hypothesis
yield would be adjusted by liquidity premiums and discounts.

2The equilibrating features of this rule for the setting of the overnight interest
rate apply only to the flow disequilibrium in the exchange market during the day.
Itis likely that there will be occasions when the banking sector has a positive net
asse:( posttion in ECU while there exists an excess supply of ECU in the exchange
market.
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Arbitrariness of the Interest Rate Setting Rule

The choice of the rule for setting the ECU interest rate is arbitrary, in
the sense that any rule would result in an equilibrium ECU/Basket
exchange rate. As an example of the arbitrariness in the choice of the
bank ECU own interest rate, suppose that the BIS’s current method of
setting interest rates in overnight bank ECU loans generates an interest
rate of 7 percent for bank ECU deposits maturing at time . This would
result in an i(f)ecy equal to 1.07. This establishes a spot exchange rate
between bank ECU and DM of

S(O)ECU = i(’)ECU E[E([) : W(I)]/i(f).M
= 1,07 E[e(r) - W())/i(t)om- (10)

Supposethat today the EBA andthe BIS suddenly decide permanently
to calculate the overnight bank ECU rate by multiplying its previous
calculation by two. This would also double the interest rates in the rest
of the term structure, changing i(f)ecu to 1.14, and increasing S(0)ecu
by 6.5 percent. Note that the time f expected DM value of the bank
ECU is unchanged in this exercise. The increase in the bank ECU own
interest rate increases the amount of DM equivalent that a depositor
expects to have at time r. Therefore, a depositor will pay more DM now
for a bank ECU.

For any bank whose ECU position is balanced, it does not matter
what own rate is established by the BIS for interbank overnight loans.
The choice affects only the bank ECU spotexchange rate. For a borrower
or lender with an unbalanced ECU position, however, such shifts in
convention would create an exchange risk.

Some Alternative Approaches

Recent ECU research efforts have relied either on observed shifts in
the flow demand and flow supply for ECU-denominated bank assets and
liabilities or on market imperfections to explain simultaneously histor-
ical deviations from parity of the ECU/Basket exchange rate and the
deviations of the ECU yields from the synthetic Basket yields.*

The demand and supply arguments consider two scenarios. | n the first
scenario, the ECU assets of the banking sector grow faster than its ECU

%See, for example, Girard and Steinherr (1989); Louw (1991) and (1992):
Bishop (1991b); EBA (1991); or Lund (1991b).
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liabitities. This occurred from 1985 through 1987, as indicated in Table
1. The small group of core ECU banks willing to run net positions in ECU
will lend ECU to the rest of the banking system while funding themselves
by selling Basket liabilities. The yield at which the core banks are pre-
pared to lend ECU to the rest of the ECU banking system must exceed
the yield they pay on their Basket liabilities.” Thus, during such periods
the ECU yield will exceed the synthetic Basket yield.*?

It is also correctly noted that in this scenario, where total bank ECU
assets rise faster than bank ECU deposits, the nonbank sector recipient
of ECU bank credit must also be a net seller of ECU against currency
on the ECU/Basket exchange market. Hence, the core bank becomes a
net buyer of ECU and a net seller of the Basket. Thus 1t isconcluded that
the ECU should be at a discount against the Basket.

In the second scenario, which prevailed between 1988 and the end of
1991 as indicated in Table 1, the ECU liabilities of the banking system
grow faster than its ECU assets. Core ECU banks borrow ECU deposits
from the rest of the ECU banking system, and lend Baskets of deposits
of the currencies. Thus ECU yields will be below Basket yields. Further-
more, in this scenario the nonbank sector is a net ECU buyer on the
ECU/Basket exchange market, rather than a net ECU seller, as in the
previous scenario. The core banks sell ECU to the other ECU banks
against the Basket. Hence, the ECU/Basket exchange rate should show
a premium in favor of the ECU.

Notwithstanding these arguments, this literature suffers from the
shortcoming of trying to explain movements in the ECU/Basket exchange
rate and in the ECU interest rates with recourse to only one equation—
the interest parity condition. To see this, let i, be the Basket interest rate;
iecu, the ECU interest rate, x = B(f)pn/S(t)ecu, the ECU/Basket ex-
change rate (ECU per Basket) at time ¢; and Ex, the expected future
ECU/Basket exchange rate. Then

1+ i, = x(1 + igcy) /Ex (11)

is a simplified version of the uncovered interest parity condition in equa-
tion (9). The observed interest phenomenon i, < igcy 1s associated with

*'Indeed, the rule for setting the interest rate for overnight loans engendered
in the clearing operation emerged from the notion that the Basket and the ECU
were the same. If the two units were the same, there was a need to give a marku
to the core banks in the exchange market when they were buying in ECU,
relending the ECU overnight to the net debit banks. and funding the acquisition
with Bas%(ets; hence, the interest rate rule prescribed that they charge the offer
rate on overnight lending in the Basket currencies.

32 In other words, when ECU bank assets exceed ECU bank liabilities. then the
marginal funding cost for ECU assets is the Basket interest rate.
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flow borrowing of Baskets and flow lending of ECUs by the banking
sector. This portfolio behavior of the banking sector is consistent with the
usual arbitrage activities that bring about the interest parity result; that
is, if i, < fgcy then the arbitrating bank wili sell Basket liabilities and buy
ECU assets until i, = igcy, providing that x = Ex = 1. The observed
exchange rate phenomenon x > 1 is associated with the selling of Basket
liabilities and the buying of ECU assets. Again, this behavior is the result
of arbitrage supporting the interest parity until i, = igcy and Ex = 1.
While the explanation for the movement in ECU interest rates and the
explanation for the movement in the ECU/Basket exchange rate are each
consistent with maintaining the interest parity condition, they cannot
determine both variables—ECU/Basket exchange rate and ECU interest
rate—simultaneously.

The approach taken in the literature falls short in two ways. First, it
fails to recognize that current institutional arrangements in the private
ECU markets alone are not sufficient to establish a determinate real
value for the private ECU. Second, even if there is a recognition that an
anticipated future pegging of the private ECU to the Basket affects the
ECU/Basket exchange rate today, in light of the parity condition (6) or
(9), this would only determine a relation between the ECU/Basket ex-
change rate and the ECU interest rate.”® To obtain the ECU/Basket
exchange rate, it is still necessary to identify the mechanism that exoge-
nously sets the interest rate on the private ECU. Although the demand
and supply approach reviewed above appears to produce independent
conclusions about the movement of ECU yield and the ECU exchange
rate, these are only two different ways of expressing the same phe-
nomenon: the movement of interest rates and spot exchange rates as
constrained by the interest parity equation.

IV. Deviations of the Private ECU/Basket Exchange Rate
from Parity and of the Private ECU Yields
from Synthetic Basket Yields

The previous two sections showed that expectations regarding the
future pegging of the ECU/Basket exchange rate combined with an
interest rate setting mechanism has taken the place of the traditional

3 Lund (1991a) explicitly recognizes that expectations about a future pegging
of the ECU rate influence the pricing of the ECU today. But he relies on the
demand/supply argument to explain immediate fluctuations in the ECU/Basket
exchange rate.
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monetary control mechanism in determining the ECU/Basket exchange
rate and positioning the ECU yield curve. In this section we explore the
sources of volatility in the exchange rate and yields.

Spread between ECU Interest Rates and Synthetic Rates

We showed in the previous section that the ECU overnight interest rate
is set by the BIS as EIBID or EIBOR depending on whether there is
excess supply or excess demand in the ECU/Basket exchange market.
Thus, a change in market conditions in the ECU/Basketexchange market
will move the ECU overnight rate by the spread between EIBID and
EIBOR, or by about 25 to 35 basis points, and a sustained change in the
ECU/Basket exchange market conditions will shift the term structure by
the bid-ask spread. These changes will then also appear as changes in the
spread between ECU interestrates and synthetic rates. Hence, develop-
ments in EU money markets and in the ECU/Basket exchange market
determine the short ECU interest rates and the premium/discount against
the Basket. Knowledge of D — 1 tomorrow/next Euro-deposit rates in
national currencies and knowledge of the demand and supply imbalance
in the ECU bank market on D — 2 implies knowledge of the ECU rate
for overnight loans from D to D + 1.

Moreover, divergences of the ECU term structure from the synthetic
term structure are also due to uncertainty regarding future reconstitu-
tions of the Basket,* greater liquidity of the ECU than some constituent
currencies, anticipated shiftsin the overnight interest rate setting conven-
tion, and differential tax treatment. Also, one clause in most ECU
security prospectuses prescribes that the security will pay in Baskets if the
EU ceases to use the ECU. Fluctuating probabilities of these events also
affect the deviation from Basket rates.

Deviations of the ECU/Basket Exchange Rate from Parity

Once the term structure of ECU interest rates has been determined,
then expectations concerning the future value of the ECU—the term
Ele(T)  W(T)] in equation (9)-determine the spot ECU/Basket ex-
change rate. Three sources of uncertainty affect the future value of the
private ECU: the composition of the Basket at the time of the fixing; the

% Gee Girard and Steinherr (1989).
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future bilateral spot exchange rates; and the timing of the future pegging
of the ECU to the Basket.

Before the recent attacks on the ERM, the first and second type of
uncertainty were to some extent limited by the existing institutional
arrangements. In particular, as long as the ERM was in effect, move-
ments in spot exchange rates were limited to less than 6 percent against
any member currency, uniess there was a realignment; and the composi-
tion of the Basket was not likely to change radically. Since the widening
of the ERM bands to 15 percent above or below central parities, this
uncertainty has increased dramatically. The uncertainty surrounding
the timing of the fixing has been reduced through the ratification of
the Maastricht Treaty, but the timing now hinges on a set of countries’
meeting the convergence criteria.

The ECU/Basket exchange rate will also be affected by changes in risk
regarding its future DM value. Greater risk will increase the risk-adjusted
DM discount rate and cause a depreciation of the ECU against the
Basket. Changes in the expected composition and in future spot exchange
rates will also result in changes in the ECU/Basket exchange rate. If
weights are expected to remain constant (W(0) = W(z)), then the ECU
can be perfectly hedged in DM at predetermined forward exchange rates.

Uncertainty regarding the future fixing itself will be reflected in the
expectations about the future value of the ECU. This has potentially
the largest effect on the exchange rate. Doubts about a successful out-
come of the currentefforts to moveto Stage i1l of EMU will be transliated
into a lower expected value of the ECU and into a discount against the
Basket. It is important to note that it is unlikely that a single country or
a subset of the EU member states would want to accept the monetary
implications of fixing the ECU/Basket exchange rate in the absence of
an EC-wide agreement.

V. Summary and Conclusion

Since November 1988, there has been no official or private institutional
arrangement or commitment to exchange private ECU for the official
ECU/Basket at par. Instead, the private ECU/Basket exchange rate has
fluctuated freely, with the private ECU trading at times at a premium of
up to 100 basis points or at a discount in excess of 200 basis points against
the Basket. The value of ECU-denominated financial assets (in excess of
ECU 250 billion) is uncertain not only in terms of single currencies but
also in terms of the Basket. Since the traditional monetary mechanism
that gives real value to a currency has not yet evolved for the private
ECU, the real value of the private ECU—the value of the private ECU
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in terms of the Basket—has been determined by the market’s expecta-
tions about afuture fixing of the ECU/Basket exchange rate in the context
of EMU. An interest parity condition, based on the expectations regard-
ing the future fixing of the ECU's value, then determines possible com-
binations of ECU/Basket exchange rates and ECU interest rates. The
ECU term structure in turn is tied down exogenously by the BIS as part
of the private ECU payments clearing mechanism.** In particular, the
BIS sets the overnight rate as a weighted average of overnight rates in
constituent currencies. The term structure and the expectations regard-
ing a future fixing of the exchange rate are then combined in the interest
parity condition to yield the current ECU/Basket exchange rate. The
currently available theoretical and statistical literature on the formation
of expectations, the term structure of interest rates, and risk premiums
in forward foreign exchange markets can now readily be applied to de-
velop a quantitative approach to the pricing of ECU-denominated assets.

Fluctuations in the ECU/Basket exchange rate are partly due to chang-
ing expectations regarding the future fixing, that is, regarding the pro-
gress toward EMU. In addition, changes in bilateral exchange rates of
currencies in the Basket and the composition of the Basket will im-
pactonthe ECU/Basket exchange rate. Hence, any uncertainty concern-
ing the creation of a single European currency translates directly into
exchange rate uncertainty for the private ECU.

Although this analysis has been based on the private ECU, it is readily
applicable to the problem of determining the exchange rate of any other
privately created composite currency in the absence of intervention to
require or engage in exchange at par with its namesake basket. A mech-
anism to fix an interest rate and an expectation of future fixing of the
exchange rate are sufficient conditions.
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This paper focuses on the short- and long-run supply-side effects of dis-
inflation programs in a two-sector economy. Fixing the exchange rate
reduces the wedge between the return on foreign assets and that on domestic
capital, leading to an increase in the latter. After an initial real exchange
rate appreciation and increase in the production o fnontradables—resulting
from a consumption boom—the new capital is gradually installed in the
tradable sector. During this transitional period, further real appreciation
takes place—as the expansion of the tradable sector pulls labor away from
the nontradable sector—together with investment-driven deficits in the
current account. We conclude that when appreciation and deficits are due
to supply-side rigidities, rather than to credibility andlor price stickiness,
no further policies (e.g., capital controls, incomes policies} are advisable.
[JEL F41]

TH]S PAPER focuses on the supply-side effects of disinflation programs,
an aspect of these programs that has been largety neglected in the
literature. The dynamic effects on several macroeconomic variables,
generated by a disinflation program that permanently—and credibly—
reduces the rate of devaluation, are studied in the context of a two-sector
economy. Fixing the nominal exchange rate will be a particular case of
our analysis, one of special interest given the renewed attention on
currency boards as a stabilization instrument. Although we motivate our
results with reference to some Latin American countries’ programs, the
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introduction of supply-side factors “is bound to be particularly useful in
understanding stabilization programs in Eastern Europe and the former
Soviet Union where high inflation and structural changes are likely to
coexist in the foreseeable future” (Végh (1992), p. 669).

The main stylized facts from disinflation programs in chronic inflation
countries are sustained real appreciations of the domestic currency and
cumulative current account deficits (Végh (1992)). Most explanations for
these facts have relied upon the existence of backward-looking price-
setting behavior (Rodriguez (1982), Dornbusch (1982), and Calvo and
Végh (1994b)), credibility problems (Calvo (1986), Calvo and Végh
(1993)) or gradual reductions in the rate of devaluation (Obstfeld (1985),
and Roldés (1993)). Furthermore, with the exception of Roldds (1993),
outputin these papers is demand determined. In this paper, we show that
those stylized facts can be obtained in a framework with market clearing,
rational expectations, no credibility problems, and without the extrinsic
dynamics of gradual programs. Our analysis shares some of the features
of the models simulated by Rebelo (1993) and Uribe-Echevarria (1993)
but, unlike these papers, the results are obtained analytically and using
different production and accumulation structures.

Some evidence on these supply-side effects from the Argentine and
Mexican stabilization programs is presented in Table 1. Both programs
seem to have achieved a reasonable degree of credibility and fiscal
consolidation fairly soon after their inception. The first two columns
reflect the above-mentioned stylized facts of real exchange rate appreci-
ation and current account deficits. The third column shows a remarkable
(at least fourfold) increase in imports of capital goods, the driving force
of those stylized facts in the model that we study. In a recent and
comprehensive study, Fischer (1993) presents evidence of the negative
effect that inflation has on growth and, in particular, on capital forma-
tion. By exploiting both cross-section and time-series data, the study
suggests that this negative effect of inflation is not restricted to the long
run, but that it also applies to the transitional periods that are the subject
of our paper. The final column of Table 1 indicates a steady increase in
labor force participation and hence in labor supply. Broader evidence on
thisissue is mixed: Cooley and Hansen (1989) find a negative correlation
between the employment ratio and inflation for a sample of 23 coun-
tries during 1976-85, but De Gregorio (1993) finds a negative but statis-
tically insignificant effect for 12 Latin American countries between 1950
and 1985.

This paper studies the short-run and transitional dynamics of a depen-
dent-economy model in which inflation negatively affects the capital
stock in the long run. When money is required to buy consumption as well
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Table 1. Disinflation: External Variables and Factor Supplies

Current Imports of Labor force
Real exchange rate account capital goods  participation

Year (index: 1980 = 100} (mill. of US$) (mill. of US$) (percentage)

Argentina
1987 40.9 —4,235 973 389
1988 37.4 -1,572 847 38.9
1989 32.7 -1,305 717 393
1990 48.7 4,552 618 38.7
1991 66.3 —647 1,637 39.2
1992 75.4 —6,546 3,872 39.7
1993 82.5 —7.452 6,924 40.7

Mexico

1987 55.6 4,247 2,631 i
1988 68.7 -2,374 4,027 51.6
1989 73.8 -5,825 4,769 51.8
1990 75.4 —7.,45] 6,789 51.8
1991 83.6 —-14,881 8,588 53.3
1992 89.8 —24,806 11,556 539
1993 96.5 —-23.391 11.056 55.1*

* Preliminar

Sources: IMF data; /nternational Financial Statistics; Central Bank of Ar-
gentina and National [nstitute of Statistics; Bank of Mexico and National
Institute of Statistics.

as capital goods, Stockman (1981) has shown that, contrary to the
Mundell-Tobin effect, inflation reduces the steady-state level of the cap-
ital stock. In two-sector versions of that cash-in-advance model, it has
been shown that inflation can have long-run effectson the pattern of trade
as well as on the distribution of income (see Stockman {1985) and Roldés
(1992)). Those papers, however, study only the long-run effects of infla-
tion and do not allow for trade in foreign assets, precluding the analysis
of the transitional dynamics of the real exchange rate and the current
account. It is well known that the dynamics of the one-sector closed
economy version of the cash-in-advance model are fairly involved (Abel
(1985)). To overcome this problem, which is compounded by the two-
sector nature of our model, the continuous-time cash-in-advance con-
straint popularized by Feenstra (1985) and Calvo (1986) is extended to
include purchases of capital goods.

We consider an economy that produces and consumes a tradable and
a nontradable good. The tradable good is produced using reproducible
capital and labor, whereas the nontradable uses land (i.e., nonrepro-
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ducible capital) and labor. This asymmetry in the reproducibility of the
specific factors is introduced not only for tractability reasons but also to
reflect the slower medium-run response of the supply of nontradables.
Indeed, the supply of nontradables increases right after the fixing of the
exchange rate, owing to a shift in labor supply toward that sector. How-
ever, in the medium run the tradable sector responds more flexibly
through the importation of machinery and equipment relative to a non-
tradable sector that requires relatively more investment in infrastructure.!

In this framework, inflation generates a wedge between the real return
of foreign assets and that of domestic assets—money, capital, and land—
because of the cash-in-advance constraint. Fixing the nominal exchange
rate reduces this wedge and leads to a higher desired capital stock. On
impact the capital stock is fixed, but an increase in aggregate demand
causes a real exchange rate appreciation, an expansion in the production
of nontradables, and a boom in land prices.? As the new capital is installed
it attracts labor away from the nontradable sector, leading to further real
exchange rate appreciation. The consumption and investment booms
lead to a deficit in the current account of the balance of payments, which
is gradually reduced as the production of tradables grows over time. It
is worth noting that over the medium run the economy experiences a
persistent real exchange rate appreciation together with an improve-
ment in the trade balance. This suggests that commonly held notions of
competitiveness and sustainability of external deficits may be misleading.

This paper also discusses the impact of the disinflation program on real
wages and labor supply. Though real wages are likely to fall during the
early stages of the disinflation program, they increase in the transition to
the new steady state. In contrast with the persistent increase in labor
supply that one would observe in a gradual disinflation experiment
(Roldés (1993)), the response here is ambiguous. On the one hand, the
reduction in the monetary wedge leads to an increase in the supply of
labor (as originally shown in Aschauer and Greenwood (1983)) as the
income generated from work effort is no longer subject to the inflation
tax. On the other hand, the wealth and intertemporal substitution effects
(wages are higher in the future) tend to reduce the supply of labor.
Despite the fact that there is some evidence of a positive response of

" Examples of the latter are the housing and retail sectors, public utilities. and
services like health and education.

2 Calvo (1983) presents a portfolio-balance model in which demand and supply
functions are not derived from first principles. In his model. it is the increase in
the price of land, owing toa portfolioshift, that leads to anincrease in the demand
for nontradables and a real appreciation. In our model, the increase in the
demand for nontradables causes the real appreciation and this in turn leads to an
increase in the price of land.
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labor supply, it is unlikely that it would be strong enough to outweigh the
effects due to capital formation.

When the real exchange rate appreciation and current account defi-
cits result from credibility problems or price stickiness, capital controls
and/or incomes policies may be used to attenuate those effects. Our
analysis shows that when the rigidities come from the supply side, rather
than from prices and/or expectations, those policy recommendations are
unwarranted.

I. The Model

Consider a small open economy that produces and consumes tradable
and nontradable goods. After the derivation of demand and supply
functions from the optimizing behavior of consumers and firms, relative
prices are determined from the equilibrium of goods, assets, and factor
markets.

Supply

Consider a two-sector specific-factors model where the tradable good
T is produced using capital K and labor L7, while the nontradable good
uses land N and tabor L¥, according to the constant returns to scale
production functions:

y" = G(LT.K) = KPLT"® ()
and

y" = F(L*,N) = N*LM"™. )
The tradable good is also a capital good, but in order to invest it, installa-
tion or adjustment costs have to be incurred (as in Abel and Blanchard
(1983)).2 Without loss of generality, we assume the simplest quadratic

adjustment cost technology, namely, that to invest 7 units of the tradable
good one has to spend J units, where

J=l<l+%é>. 3)

The relative price of the nontradable good in terms of the tradable good
is defined as p = p"/p”. To maximize profits, firms hire labor up to the
point where the value of the marginal product equals the wage rate w:

Gu(L",K) = w(K,p) = pF.(L",N), (4)

3 A discussion on the restrictiveness of the production and accumulation as-
sumptions is provided in Section IV.
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which is a function of the capital stock and the relative price of
nontradables, as are the rental on capital, r%, and on land, r":

r*(K,p) = Gx(L", K) (s)
and
r™(K,p) = pFy(L",N). (6)

From this optimal behavior, the supply functions for the representative
firm in each sector follow:

yi =87 K, [w(Ki,p)]® V% y¥ = 8N [ p/w(K,, p)]" ", (7)

where 87 and &y are constants. Features of these supply functions will be
important for the dynamics of the real exchange rate and the current
account.

Demand

The representative household in this economy derives utility from the
flow of consumption of both tradable (c") and nontradable (c¥) goods
over an infinite horizon. The instantaneous utility function is assumed
to be a Cobb-Douglas function to simplify the dynamics of consumption
and concentrate on the dynamics of investment and the capital stock.
Apgregate welfare is then given by

U= f [vioge” + (1 — v)logcN]e *dr. (8)
LV

The household is assumed to own both the tradable and nontradable
firms. In order to purchase both consumption and capital, the household
has to hold sufficient cash in advance of those purchases—that is, it is
subject to the liquidity constraint

M.z aE,(c] + pcl + 1), ()

where E,is the nominal exchange rate.* In this dynamic setup, capital
and land are not only factors of production but also assets. In addition
to those assets and money, individuals in this economy have access to an
internationally traded bond whose rate of return in terms of the tradable
good is r. Interest rate parity ensures that its nominal rate of return is
R = r + m, where m equals the rate of devaluation. Hence, the budget
constraint

B,=rB,+)hT+P:y,N+T:—C:T*P:Cr~_J=_R1'"' (10)

*This is a straightforward extension of the cash-in-advance constraint in Stock-
man (1981) to continuous time; for a rationalization along the lines of Feenstra
(1985), see Rold6s (1988).
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shows the change in net foreign assets B as the difference between in-
come (which includes government transfers v) and absorption (including
the opportunity cost of real cash balances m). The household maxi-
mizes utility (8) subject to the cash-in-advance constraint (9), the budget
constraint (10), and the accumulation constraint

K =1, (11)

as well as the initial conditions By = B(0) and K, = K(0). For simplicity,
no depreciation is assumed.

The details of the solution of the optimization problem are discussed
in the Appendix. We assume that the rate of time preference p equals the
world interest rate r. This implies that the shadow value of foreign assets
A will always be at its steady state value, allowing us to concentrate on
the dynamics of investment. From that solution we derive consumption
functions for tradables and nontradables:

TEy o ) — v
il L v (12)
and
o I 1 o
c ()‘7P/;'”') - }\(1 + QR)‘D,’ (13)

where the rate of devaluation w enters through the nominal interest
rate of the monetary wedge (1 + aR). They also satisfy the usual effi-
ciency conditions, that is, that the marginal rate of substitution in con-
sumption and the marginal rate of transformation in production equal the
relative price:

(l - U!CT: — GL(LTa K)
e P TR N (14)

The investment function is derived from the condition that equates the
marginal cost of investing to its marginal benefit. Investment is hence a
function of Tobin’s ¢,

I(Ko\qy) = f;(q, ~ 1), (15)

and of the capital stock. The parameter ¢ is an important determinant
of the concavity of the technology of the tradable sector (see Roldds
(1991) and Serven (1995)). It determines the degree of intertemporal
substitution in production, that is, the response of investment to a given
increase in the shadow value of capital. The latter is given by

g = J’ﬂt |:(1 + aR)ilGK(L,T.K,) — %(HK)?]e""”ds, (16)
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where we can see how the rate of devaluation reduces the net marginal
product of capital and leads to a lower capital stock (as in Stockman
(1981 and 1985) and Rold6s (1988 and 1992)). In those studies, however,
the analysis is concerned only with steady-state comparative statics, as
the dynamics are very complex for the discrete-time cash-in-advance
constraint (see Abel (1985)). Our continuous-time version will allow us
to study not only the steady-state impact of reductions in the rate of
devaluation but also the dynamic evolution of the system.

Equilibrium

We have derived consumption and investment functions, which take as
given the relative prices p, and g,. In a perfect foresight equilibrium, these
prices have to be consistent with equilibrium in goods and factor markets.

Equilibriumin the labor market yields the usual expression for changes
in the wage rate derived from the static specific factors model (Jones
(1971); Mussa (1974)):

Ay Ty Ar

..= "+ “ e e et O T
w=§p +&K; § Awny + Arny? 2 Avnn + Armr

(17)

where A; stands for the fraction of the labor force employed in sector

i = T, N,nfortherespective elasticity of labordemand, and a circumflex

(") over a variable denotes its rate of change. In our dynamic framework,

however, the changes in p and K are endogenously determined.
Equilibsium in the nontradable sector requires

"\, pism) = y(pi, Ko). (18)

Totally differentiating this expression, it follows that changes in the real
exchange rate are directly related to those in the capital stock:

a - y)ﬁk_] —

P [v—(l—ﬁp)(l—v) s (19)
Inthe Appendix we show that the constant {} is positive for reasonable
parameter values.

To concentrate on the dynamics of stabilization, we assume that the
government increases domestic credit at the same rate as the devaluation
rate and that it redistributes back to consumers the proceeds of the
inflation tax together with the interest from reserves A

T = Wm + rhe (20)

The assumption of a smooth path for reserves ensures that the govern-
ment does not violate its intertemporal budget constraint and that the
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monetary terms cancel out in the aggregate budget constraint (see Obst-
feld (1985)). Substituting these results and equation (20) into equation
(10) we get a simpler expression for the current account:

Br =rB + )’T(Pn Kl) - CT()\;‘") - ](q" K')’ (21)

which will be determined by the evolution of the capital stock and the
relative prices p and g.

II. Steady State and Dynamics

The economy we study presents a very rich menu of assets (capital,
land, money, and foreign bonds), which would suggest a complex dy-
namic behavior. It is straightforward to see, however, that the dynamics
of the system are governed by the evolution of the capital stock and its
shadow value. Equations (19) and (21) show that, once the general
equilibrium features of the model are spelled out, the dynamics of the
real exchange rate and the current account follow recursively from
the dynamics of Tobin’s g and the capital stock. The latter are given by
the system

K=3a-1 @)

9. =rq —~ [(1 + aR) XK., pl) + %Ur/K')z]- (23)

which can be linearized around the steady-state values (K, ) and put
in matrix form:

9 0 K N

_ K-K

)= | ey *[525) o9
(1+aR)

The determinant of this differential equation system is D = (K/)
(8rX/3K) + (3r¥/ap)(o p/3K), which is negative, thereby ensuring that the
equilibrium is a saddlepoint. Given the initial value of the capital
stock and no anticipated disturbances, the convergent trajectories of K
and ¢ are

K:—Kz(Kg— k-)t’w and (25)
g — g = (wd/K)(Ko— K) e, (26)

where p is the (stable) negative root of the transition matrix. Inserting
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these results into equation (19), we obtain the transitional equation for
the real exchange rate

p—F=YUp/K)Ks— K)e*. (27)

The price of nontradables moves in the same direction as the capital stock
along the convergent path to the steady state.* When the economy starts
froma low level of capital, the expansion of the capital stock attracts labor
away from the nontradable sector, leading to an increase in real wages
together with a real exchange rate appreciation.

The dynamics of net foreign assets can be obtained by linearizing the
expression for the current account:®

B,=r(B.—B)+(yk—Jo)(K = K) =g~ 7). (28)
Using previous results, we obtain the following differential equation:
B.=r(B.— B) +(Ky— K)e*, (29)

where "= (yf — Jx — n) summarizes the impact of the evolution of K and
p on the production of the tradable, net of investment spending; in the
Appendix we show that I" is positive for reasonable parameter values.
The solution of equation (29) relates the evolution of net foreign assets
to that of the capital stock:

B,—B =-TI'(r— ) (Ki— K)e*. (30)

The increase in the capital stock is financed by a reduction in the
level of net foreign assets, that is, by increases in external debt. The
sustainability of the latter is guaranteed by the imposition of the usual
transversality condition.

A graphical description of the model is given in Figure 1. The upper
diagramshows the usual § = O schedule, where the negative slope reflects
the decline in the return to capital, owing not only to the increase in K
but also to the appreciation of the real exchange rate. The stable adjust-
ment path, SS, described by equation (26) has a negative slope deter-
mined largely by the adjustment cost parameter ¢. The larger that

*Serven §1995) obtains the opposite relationship between capital accumulation
and the real exchange rate. This is due to the existence of only one domestic good
that faces a downward-sloping demand in world markets. Capital accumulation
leads to anincrease in its suppr thatcanonlybe absorbed withafallin its relative
rice.

4 ¢See Sen and Turnovsky (1989) and Serven (1995) for a similar strategy in
one-sector models; the latter also imposes balanced private trade. Roldés (1991)
solves forthe path of net foreign assets in a two-sector mode! without linearizing
the dynamic system.
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Figure 1. Dvuamics of K and B
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parameter, the steeper the path, reflecting a lower degree of inter-
temporal substitution on the production side as well as a slower speed
of adjustment toward the steady state-—summarized by the negative
root .. The lower diagram describes the path of net foreign assets, FF,
as a function of the capital stock (equation (30)), where the degree of
concavity of the technology plays a similar role on the slope of the
adjustment path.

In the steady state there are neither capital gains nor losses (i.e.,
g=0) and the stocks of capital and net foreign assets are constant
(i.e., K= 8=0). This implies that the capital-labor ratio in the tradable
sector is determined by the rate of devaluation and the rate of return on
foreign assets,

Gu(LT,K)=rX(p,K)=r(1+aR), (31)

where we have used the fact that Tobin’s g equals 1 in the steady state.
From equations (10) and (21), total spending in the steady state has to
equal interest earnings on total wealth:

")+ pe(pL ) =rB +y (P K)+pyY(p.K)
=rB+ r¥(p.K)K +(p.K)N
+w(p,K)L, (32)

where the last three terms summarize the rentals from capital and land
as well as wage income. As is well known (see Giavazzi and Wyplosz
(1983)), in models that equate the rate of time preference to the world
interest rate, the steady state—as well as the path that leads to it—
depends on the dynamic characteristics of the model and the initial
conditions. In particular, the rate at which capital is accumulated has
permanent effects on the real exchange rate and the level of net foreign
assets, as can be seen from equations (27) and (29). Inserting the initial
condition for net foreign assets into equation (30) (see Sen and Turnovsky
(1989) and Serven (1995)), we can obtain the steady-state level of net
foreign assets,

B =Bo+(r — p)(Ko—K), (33)
as a function of the steady-state level of the capital stock. Substituting this
result, together with the equilibrium condition in the nontradable good
market and the efficiency conditions in equation (14), into equation (32),
we obtain a simplified expression of the budget constraint

rB(K)+y"(p.K)=(1-v"py"(P.K) (349)
This expression and equation (31) are sufficient to calculate the steady-
state levels of the capital stock and the real exchange rate.
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III. Effects of a Permanent and Credible Disinflation

Most stabilization programs involve a reduction in the rate of devalu-
ation, and sometimes fixing of the nominal exchange rate. The ensuing
real exchange rate appreciation and trade deficits have been attributed
to lack of credibility or backward-looking indexation (see Végh (1992)).
In this section, we show how these stylized facts may appear as an
equilibrium phenomenon, owing to the interaction of monetary and
supply-side factors.

We study first the effects that a permanent and credible reduction in
the rate of devaluation has on the steady-state or tong-run values of the
main variables. Second, we analyze the short-run effects as well as the
transition toward the new steady state.

The Long Run

As was mentioned above, inflation acts as a tax on the return to domes-
tic capital relative to foreign assets. A reduction in the rate of devaluation
leads then to an increase in the capital-labor ratio in the tradable sector.
Such an increase could result from either a rise in the capital stock or a
shift in the allocation of labor toward the nontradable sector—which is
likely, given the increase in the relative price of that good. We show in
the Appendix that under fairly general conditions, both the capital stock
and the relative price ofnontradables increase in the long run. The results
are given by:

dlogK  _ ( = )(1 + B)
dogl + k) \Bx T A N\T—g)~© (33)

dlogp _( B )
dlog(1 + aR)  \1 -

Ar\(s — DB +T(r — n)7')
_’(A_N) TEYEY (30)
and
dlogL” (s = DB +(r —p)7] 0 (37)
dlog(1 + aR) (1 - B)Ax + AL) ’
where
S =y’ir8; Ae=sp+(s—DI(r-pn)',
and

A, = S(] = B) + (:t—;)
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The parameter s is the ratio of the domestic production of tradables
to the total supply of those goods. Since most chronic-inflation countries
hold large external debts—so that B is negative and large—that ratio is
greater than one, as assumed in equations (35) to (37). This is a sufficient
condition to obtain an increase in the capital stock and in the relative
price of nontradable goods—that is, a real exchange rate appreciation.’
The importance of this parameter is related to the dual role of capital as
an asset and as a factor of production. Inflation biases the portfolio of
domestic residents away from domestic assets (money, capital, and land)
and toward foreign assets. The smaller the share of the latter in the total
portfolio, the larger the share of labor in the tradabie sector (i.e., the
supply of tradables comes more from domestic production than from
the interest on net foreign assets). In these circumstances, a given in-
crease in the capital stock leads to a strongincrease in wages and a large
real exchange rate appreciation.

If the country is neither a net creditor nor a net debtor (sothats = 1),
the sectoral allocation of labor would remain the same as before the
stabilization program was launched. The increase in labor demand in the
nontradable sector—linked to the real appreciation—is exactly compen-
sated by the increase in labor demand in the tradable sector—linked to
capital formation. However, if the country was originally a net debtor,
labor employed in the tradable sector falls (see equation (37)), which
means that output of the nontradable increases. Production of tradables
also increases, despite the fall in employment, owing to the higher cap-
ital stock. This is required to ensure the sustainability of the trade defi-
cits incurred during the initial stages of the stabilization—see the discus-
sion in the next section and Figure 3. From equation (32) one can infer
that a higher level of consumption in the new steady state, together
with a lower income from net foreign assets, requires more production
of tradables.

Short-Run and Transitional Dynamics

The short-run effects of, and the transitional dynamics to, the new
steady state are illustrated in Figures 2 and 3. On the one hand, neither
the capital stock nor foreign assets can jump when the stabilization
begins. On the other hand, both the shadow value of capital and that of

7 Similar results were foundin Roldds (1988). In that paper, however, there was
no dynamic adjustment because the absence of adjustment costs implied an
instantaneous exchange of foreign assets for capital.
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Figure 2. Permanent Stahilization
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Figure 3. Dynamicy of Relutive Prices and External Accoronts
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foreign assets jump on impact, discounting all the effects of the reduction
in the rate of devaluation.

The increase in the capita! stock from K to K' guarantees that the
g = Oschedule shifts up. A higher value of Tobin’s ¢ leads to an increase
in investment, which is smoothed over time according to the value of the
adjustment cost parameter ¢ (see equation (15)). This surge in invest-
ment is partially responsible for the deficit in the current account that is
typical of the early stages of stabilization.

To derive the impact on savings, we have to determine the response of
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the shadow value of foreign assets A to the reduction in . Even though
the change in A is ambiguous (see the Appendix), we can show that
A(1 + aR) falls, causing an increase in consumption of both goods (see
equations (12) and (13)). The ensuing real exchange rate appreciation
attracts labor away from the tradable sector, whose output falls until the
new capital begins to be gradually installed. This falt in savings reinforces
the increase in investment, leading to a further deficit in the current
account. Both the increase in p and that of L" cause land rents (see
equation (6)) and the price of land to jump up.

During the transition to the new steady state, the new capital is
gradually installed and the production of tradables recovers at the same
pace as the capital stock expands. In the process, labor is now being
pulled away from the nontradable sector, leading to furtherreal exchange
rate appreciation—as summarized in equation (27). It is worth noting
that during this transition we observe an expansion of net exports in spite
of the sustained real exchange rate appreciation (see Figure 3 for the time
path of the trade balance, b, saving, S, investment, /, and relative
prices). The features of the production and accumulation structure that
contribute to this result are further discussed in Section IV.

Wecan also derive the model’s implications for real wages. On impact,
we get the same result as in the traditional static specific-factors model
(Jones (1971), Mussa (1974)), summarized in equation (17) for K = 0.
Wages increase in terms of tradables—the numeraire—but they decrease
in terms of nontradables. The higher share of consumption of nontrad-
ablessuggests the possibility of an initial fall in real wages (see Ruffin and
Jones (1977)). However, once we allow for the endogenous increases in
capital and in the relative price of nontradables, those results change. If
we substitute equation (19) into equation (17), we can see that the
evolution of wages is now

W = (g,, 4 ]—f;) p. (38)

The term in brackets may or may not be greater than one, but it holds
for a set of reasonable parameter values, as discussed in the Appendix.
In that case, real wages increase unambiguously during the transition to
the new steady state.

IV. Discussion, Extensions, and Policy Implications

In this section, we compare our results to those found in related litera-
ture, suggest some extensions to our work, and derive policy implications.
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Related Literature

Calvo (1986) and Calvo and Végh (1993) study temporary reductions
in the rate of devaluation as a modeling strategy for the lack of credibility
that is usually present in the early stages of stabilization attempts in
chronic-inflation countries. The temporary fall in prices vis-a-vis the
future induces an intertemporal substitution in consumption toward the
present, which leads to a real exchange rate appreciation and current
account deficit. Both results are reversed when the stabilization is aban-
doned, with the real exchange rate depreciating even beyond its pre-
stabilization level. Despite this being an attractive approach to study
failed stabilizations, the quantitative relevance of the ‘‘temporariness"
hypothesis has been questioned by Reinhart and Végh (1995). Given the
relatively low elasticity of intertemporal substitution in consumption,
nominal interest rates would have to fall substantially more than has been
observed to account for a sizable fraction of the consumption boom
experienced in several stabilization attempts.

Permanent and hence credible reductions in the rate of devaluationcan
lead to real exchange rate appreciation and current account deficits
because of backward-looking behavior (Rodriguez (1982), Calvo and
Végh (1994b)) or wealth effects (Helpman and Razin (1987), Calvo and
Végh (1994a), De Gregorio, Guidotti, and Végh (1993) and Roldés
(1993)). Calvo and Végh (1994b) question whether the initial expansion
in aggregate demand is due to backward-looking price behavior, since
this would require an intertemporal elasticity of substitution in consump-
tion larger than that observed in most countries. Furthermore, they show
that the result in Rodriguez (1982) is due not to the absence of rational
expectations, but rather, to the lack of optimizing behavior.

The results in our model are also driven by a wealth effect, but one
generated differently than suggested in the existing literature. In Help-
man and Razin (1987), freezing the exchange rate provides the current
generation with an intergenerational redistribution of wealth, through
the benefits of an inflation tax cut. In Calvo and Végh (1994a), the
reduction in the rate of devaluation reduces the amount of seigniorage
paid abroad due to currency substitution. In our model, the reduction of
the monetary wedge that disinflation generates leads to a higher net-of-
inflation return on domestic assets. This leads to more capital formation
and hence to a supply response that does not exist in the above-mentioned
literature.
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The Production and Accumulation Structures

Our model has two strong asymmetric assumptions: first, that capital
is used only in the tradable sector, and second, that only the tradable
goods can be accumulated. In this section, we show that the assumptions
on the production structure are not crucial for the results, whereas
those on the accumulation side are more critical—but have a plausible
economic rationale.

Jones and Easton (1983) study a more general model that allows for
the three factors to be mobile across both sectors. They reach the conclu-
sion that: *‘the results of the sector-specific model lie in the “‘neutral”
range of possibilities evident in the more general model, despite the
strong asymmetric assumptions that extreme factors are used only in one
industry. .."” (p. 96). Furthermore, the departures from this neutral case
are only few and can be ruled out for standard assumptions on factor
intensities across sectors. In particular, the conclusions of our model
could be reversed if increases in the capital stock lead to a fall in output
of the tradable sector, which, using Samuelson’s reciprocity condition,
implies that a real exchange rate appreciation leads to an increase in the
return to capital:

U K
A _§ (39)
3K a(1/p)
This can be avoided by the following fairly general intensity assumptions

: 9
Okr _ Bur | Owr

- h 40

BKN BLN BNN ( )
and/or

Or _ Oar _ Our (41)

Okv~ B Bin’

where 8; stands for the share of factor ¢ in good /, as well as with less
intuitive factor substitutability assumptions (see Jones and Easton 1983)).
It is reassuring that for equation (39) to hold when capital and land
are good substitutes, it is also required that the share of labor in the
tradable sector be larger than in the nontradable sector; international
evidence seems to reject the latter requirement (see Kravis, Heston, and
Summers (1983)).

When there are tradabie and nontradable capital goods (see Brock and
Turnovsky (1993) and Serven (1995)), an exercise like the one in this
paper would yield a reai exchange rate appreciation on impact, to be
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followed by a depreciation thereafter (contrary to the persistent appreci-
ations observed in the stabilization experiences). Uribe-Echevarria
(1993) simulates a real-business-cycle model where investment goods are
nontradable—though produced with a tradable component—and obtains
the same pattern for the real exchange rate. He extends the initial real
appreciation by adding gestation lags (*‘time-to-build”) to the investment
process. It is questionable whether both features belong in an investment
technology, as they appear to be competing rather than complementary
stories (see Kydland and Prescott (1982)). Furthermore, in the simula-
tions, investment in the tradable sector does not recover to its initial ievel
until after the real exchange rate begins to depreciate.

What is done in this paper amounts to assuming a differential supply
response in the tradable sector vis-a-vis the nontradable sector. The
former uses capital goods (say, machines and equipment) that can be
easily obtained through trade, though the supply response is somewhat
slowed down by the adjustment costs.® The nontradable sector uses
capital goods (say, structures) that are more difficult to reproduce, and
hence its medium-run supply response is much slower than that of the
tradable sector. Our assumption of nonreproducible capital in the non-
tradable sector is an extreme case of a model where ad justment costs are
larger than in the tradable sector. Finally, it would be straightforward to
allow for the installation costs of the capital stock to be nontradable (as
is done in Brock (1988) and Murphy (1989)), and our results would still
be valid.’

Variable Labor Supply

So far, we have assumed that capital is the only factor of production
that increases as a result of the reduction in inflation. However, it is well
known that the labor supply would also be augmented as a result of
disinflation (see Aschauer and Greenwood (1983), Stockman (1985)).
If we include leisure, x, as a third argument in the utility function, i.e.,
u =u(c’, ¢ x) and we use subindices for the respective partial
derivatives, we would obtain

ua(‘).

w(.)=A1+e«R)=1( +«R)T (42)

* We are thinking here of the supply response of manufactures or nontraditional
exports. As we discuss below, we interpret land broadly as capital that is slow to
reproduce, &robably also including infrastructure. Otherwise, the ranking of
equation (40) would not be valid for natural resource exporters.

Brock (1988) and Murphy (1989), however, make the strong assumption that
there is no consumption of nontradables, and they discuss only fiscal policy issues.
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We know from our previous discussion that the three terms have to fall,
but that the net effect on A is ambiguous. Assuming that A does not
change as a benchmark, the last equality implies that the ratio of the
marginal utility of leisure to the wage would have to be constant. As
wages increase on impact and during the transition to the new steady state
(see equation (17)), leisure has to fall; that is, labor supply has to in-
crease. Theseresults hold fora separable utility function. Contraryto the
case of a gradual reduction in the rate of devaluation (see Roldés (1993)),
a high degree of intertemporal substitution tends to work against that
direct increase in fabor supply in the early stages of the disinflation
program. The increase in labor supply would be concentrated more in the
later stages, when wages are higher and hence the reward to work effort
is larger. It is likely, however, that the direct effect mentioned above
would yield some expansion of work effort throughout the stabilization,
its magnitude being an empirical issue. Even if labor supply were to
expand, it is unlikely that the increase would be large enough to reverse
the real exchange rate appreciation.

Policy Implications

Whenever the lack of credibility of a disinflation program is modeled
by a temporary reduction in the rate of devaluation, an intertemporal
distortion is created. The imposition of capital controls is suggested in
Calvo (1986) as a possible solution to that distortion, but not without
caveats. Since credibility is exogenous in those models, it is not clear
whether capital controls would actually increase the likelihood of success
of the program. Agénor (1993) and Végh (1992) discuss alternative
policies that might enhance the credibility of disinflation programs. An
overly stringent fiscal stance and price and wage controls could have some
impact on credibility but, again, the results are not clear cut.

The policy prescription from our model is that no other policy would
be necessary: a gradual appreciation of the domestic currency and pro-
tracted current account deficits are the equilibrium response of the eco-
nomic system once the supply side is given more structure and it is allowed
to respond gradually over time. I tis true that a fiscal balance was assumed
throughout the paper for simplicity, but similar assumptions underlie the
papers reviewed at the beginning of this section.

This is not to downplay the role that credibility issues and nominal
rigidities might have in the early stages of disinflation. We do stress, how-
ever, that when chronic inflations are suddenly stopped there are factors
that lead to the same “‘stylized facts™ usually attributed to lack of cred-
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ibility and price stickiness. And when the rigidities come from the slow
response of the supply side, as opposed to when they come from prices
and/or expectations, no further policy measures—Ilike capital and/or
price-wage controls—need be adopted.

APPENDIX

In this Appendix we discuss some of the more technical derivations that
underlie the equations in the text.
Optimality Conditions

To solve the household’s optimization problem we form the current value
hamiltonian:

H(cr,en ! L1 Ko, Bo) = [V|OgC,T + (1 - v)|0gC,N]

+N|rB Ay v pyF -+ aR)(C,T +pel + 1+ ¢ 1)]

2K
+ A 8.1 (Al)
The first order conditions are
ve™™ = A1 + aR), (A2)
(1 =)™ = Ap(1 + aR), (A3)
" ™
L A A | A4
oL” oLy (A4)
(1 + aR)fl + $(I/K)] = 9, (AS)
ay” .

—x[ﬁ +(1+ ak)%u/Kf] + pAB = (A6), and (A6)
—Ap+Ar =X\, (A7)

to which we add the accumulation constraints (10) and (11) from the text, as well
as the usual transversality conditions. From (A2) to (A4) we derive equation (14)
in the text. Equation (15) follows from (A3) once we define ¢ = 8(1 + «R)~".
From (A6) we obtain the expression for Tobin’s ¢.

Dynamics

The direction of the evolution of the real exchange rate as capital is accumu-
lated is deteimined by the sign of €2 (see equation (19)). Tostudy the determinants
of that sign we rewrite  as

& &
i Yy Ar/B
1-v 1-&) L=~ Av/y+Ar/B

Q:

(A8)
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The stylized fact that the share of labor in nontradables is larger than that in
tradables (Kravis, Heston, and Summers (1983)) implies that g >vy. When this
is combined with the fact that the fraction of the labor force employed in the
tradable sector tends to be smaller than the one employed in nontradabiles, it
yields a strong presumption that € is positive for reasonable values of labor
shares. In particular, if we take the average of the values calculated for Portugal
by Rebelo (1993) and for Argentina by Uribe-Echevarria (1993), we obtain
B =0.56 and vy =0.32. Combined with the value of Ay = 0.54 presented by Re-
belo, we obtain a value of = 1.3, which implies a 13 percent increase in the
relative price of nontradables for every 10 percent increase in the capital stock.'

The sign of T is largely determined by that of y«”, since Jx = 0 around the
steady state and p. is negative. A positive value of [" implies that the increases in
the capital stock are financed by borrowing abroad. A sufficient condition
for this to happen is that yx” be positive. This would mean that as the capital
stock expands, production of the tradable grows despite the fact that the ensuing
real exchange rate appreciation pulls labor toward the nontradable sector. In
formal terms:

a7 ¥ o
dK ~ 8K = ap 9K

vyl (t=B), (1-B (1 =-v&
_K[l ( B )5‘ ( B )g"y—(l—g,,)(l—y)]‘ &)

where the first term in the square brackets shows the direct effect of capital
formation on the supply of tradables, and the other two represent the less-
than-proportional increase of labor owing to the higher wages induced by more
capital (the middle term) as well as by the increase in p (the last term). Simple
manipulation of (A9) yields:

Ll ]
= Hl—j;(u-g,,) . (A10)

where we cansee in the last termhow the same factors that we discussed for the
sign of ) apply for the sign of I'. In particular, for the parameter values discussed
above, I is positive.

Long-Run and Impact Effects

The steady state of the model can be summarized by equations (4), (31), and
(34). Totally differentiating that system and using equations (7) and (33), we get
p=1sB~(1-s)T(r — w) 1K +[s(1 = B) + (Ar/dn)(1 = )] L7
p=- Y()\T/)\N)I:N - (%) Q1 ;' «R)
L7=R+(1-B)"'(1+aR). (All)

'®Urihe-Echevarria does not presentdataon Ax. From the OECD intersectoral
database used in De Greéorio. Giovannini, and Wolf (1994), we calculated a
value of 0.62 for the OECD countries in the period 1980-85.
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Combining the first two equations, we obtain a system in K and L7 that yields
the results in equations (35) to (37).

Toget the initial jump in the real exchange rate, we exploit the fact that X takes
its new steady-state value on impact and stays there forever. Hence, we can
differentiate equation (32) using equation {11) to get

ull(r —p) ' — 1]
rB +y"(K,p)
where we have used the fact that I'(r — p)~' > 1, owing to the adjustment costs
(see Sen and Turnovsky (1989) and Rold6s (1991)). Given that on impact K is

fixed, from the condition of equilibrium in the nontradable market we get
dlog A(1 + «R) = —[1 +{I/y)(1 —y)(1 — &)]dlog p <0, (A13)

which implies that p increases from the very beginning of the disinflation
program.

dlog M1 + aR) = —dlog[rB +y"(K,P)]= <0, (Al2)
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credit to the financial system. The first two considerations have received
much attention in recent policy discussions. However, the advantages and
disadvantages of different techniques for distributing central bank credit
in a financial system dominated by insolvent institutions have received
less attention; our paper will focus on this topic, particularly on the use
of auctions of central bank credit.

In industrial countries, as well as in many developing countries, indi-
rect monetary instruments encompassing discount window operations.
advances, repurchase agreements, and open market operations are em-
ployed to alter the stock of centra! bank credit in the financial system.
In market-based financial systems with solvent financial institutions that
are subject to appropriate prudential supervision and market discipline,
these indirect instruments provide a mechanism that both ensures an
efficient distribution of credit and minimizes the credit risks that the
central bank incurs. A key issue for countries making the transition from
centrally planned to market economies is whether such techniques can
be effective in financial systems dominated by insolvent financial and
nonfinancial institutions.

The rest of this paper is divided into three sections. Section I ex-
amines the advantages of using indirect monetary policy instruments in
market-based financial systems. Section II considers the adverse selec-
tion, moral hazard, and collusion problems that can arise when auction-
based, indirect monetary policy instruments are used in transition
economies. In Section III, we discuss alternative direct and indirect
monetary policy instruments that can be used to establish monetary
control for economies with financial systems dominated by insolvent
institutions. The paper draws some conclusions in the final section,
Section IV.'

I. Techniques for Establishing Monetary Control

In the early post-World War II period, monetary control in many
industrial and developing countries was established through the use of
direct monetary and credit instruments. Direct credit controls were par-
ticularly important during the reconstruction of Germany and Japan.
These instruments typically involved the use of controls on interest rates
(often with preferential interest rates for certain classes of borrowers),

' While the focus of this paper is on transition economies, many of the proposals
advanced are equally relevant for developing countries that are in the process of
moving to indirect monetary control.
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aggregate and individual bank credit ceilings, credit allocation rules for
financial institutions, and high required reserve and liquidity ratios. In
financial systems that were dominated by commercial banks and closed
to external financial transactions, such direct controls were seen as an
effective means of influencing both the level of macroeconomic activity
and the distribution of credit (Mathieson (1991)). However, as financial
systems became more complex and open to international transactions,
these instruments became increasingly difficult to administer effectively.
Their macroeconomic effects also became less predictable as new finan-
cial institutions, instruments, and techniques created new avenues for the
evasion and avoidance of direct controls. The monetary authorities in
those countries therefore gradually moved toward monetary control sys-
tems based on indirect monetary instruments, both to overcome the
shortcomings of direct instruments and to improve the efficiency of their
financial systems.

While the relative importance of different types of indirect monetary
instruments has differed across countries, there has been a trend toward
using a combination of auction-based instruments and on-demand central
bank facilities to meet both the short- and long-term liquidity needs of
the financial system (Johnston and Brekk (1990) and Stigum (1983)).
Auction-based instruments include, inter alia, open market purchases
and sales of government securities, repurchase agreements, and foreign
exchange operations. In auction-based operations, central bank credit is
directed toward those market participants willing to pay the highest
price.? On-demand facilities are typically focused on the central bank’s
discount window operations and advances. Such facilities often serve as
a supplement to the central bank’s auction-based operations, which are
focused on satisfying the economy’s general liquidity needs, and are used
to meet the temporary liquidity needs of individual banks. In operating
these facilities, the centrat bank usually specifies borrowing interest rates
and establishes either explicit or impticit limits on access by individual
banks to the facilities.

In designing auction-based operations and on-demand facilities, cen-
tral banks try to ensure that they take onto their balance sheets only the
most liquid and creditworthy instruments in the financial system. Open
market operations usually involve transactions with either government or
central bank securities, which presumably are regarded as carrying zero
credit risk. Similarly, repurchase agreements often involve government
securities. For discount window operations and advances, the authorities

% At times, central banks will accept less than the highest price in order to
distribute open market operations across a dealer network.
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typically define the set of eligible paper to be the commercial banks’ most
creditworthy, short-term instruments.” The creditworthiness of these
instruments is judged at several levels. First, when the bank acquires the
short-term paper that may eventuatly be used as collateral in its borrow-
ing from the central bank’s discount window, it must make a credit-
worthiness judgment about the corporate entity to which it is lending. In
addition, in order for the bank to acquire these instruments, its deposi-
tors, owners, and creditors must aiso make a judgment that the bank is
creditworthy or they would not provide the bank with the funds it needs
for purchasing earning assets.’ Thesc private-sector creditworthiness
judgments are supplemented by the authorities’ prudential supervision,
which is undertaken to help ensure that financial institutions are solvent
and operating within established rules and procedures.

On the grounds of both efficiency and minimizing the credit risks
that the central bank faces, indirect monetary instruments therefore
offer an attractive means of establishing monetary control in econo-
mies with a broad range of financial structures. And, for economies
making the transition from centrally planned to market-based sys-
tems, the establishment of monetary control systems based on indirect
monetary instruments is clearly an appropriate medium-term objective.

Whether reliance on indirect monetary instruments in the short run is
appropriate for economies in transition is a separate question. As indi-
cated above, the attractiveness of indirect monetary instruments, espe-
cially those involving auction facilities, is based on the assumption that
participants in the auction are solvent and subject to market disci-
pline, as well as effective prudential supervision. Unfortunately, a sig-
nificant proportion of the financial and nonfinancial institutions in tran-
sition economies are not subject to hard budget constraints, and there is
often a weak system of prudential supervision and regulation.* This

*Even if a bank presents eligible paper, the central bank would still make an
administrative judgment about whether the bank has already presented “too
much® paper for discounting. If so, the central bank can refuse to discount more
eliﬁible paper for that bank.

It is nonetheless well recognized that the presence of government guarantees
such as deposit insurance or t%le belief that a financial institution will be assisted
by the autﬁorities because itis ““too big to fail” can erode market discipline and
distort creditworthiness evaluations.

*Perotti (1993) has characterized the financial systems of these economies as
encompassing: state-owned banks with large holdings of nonperforming loans;
new private banks, some of which have been set up by nonfinancial state-owned
enterprises (SOEs) to obtain easier access to credit; weak systems of prudential
supervision; poorg developed securities markets and nonbank financial interme-
diaries; many SOEs with weak financial positions and whose long-term solvency
is questionable; and implicit or explicit deposit insurance guarantees.
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raises the issue of what difficulties are likely to be encountered if the
authorities should move rapidly to use auction-based indirect monetary
policy instruments, as well as the steps that might be taken to minimize
these difficulties.

II. The Use of Indirect Monetary Policy Instruments
in Financial Systems with Insolvent Institutions

The use of indirect monetary policy instruments would appear to offer
a number of advantages over the arbitrary and noneconomic criteria used
to allocate credit by the central banks in most transition economies. For
example, even though the scope for open market operations is limited
by the size---or even the existence---of government securities markets, it
has been suggested that central banks might use auctions to distribute
planned increases in central bank credit to the financial system. Such
auctions have been seen as introducing competitive market practices to
both the central bank and other financial institutions; providing greater
transparency regarding the authorities’ criteria for allocating central
bank credit; reducing wasteful, rent-seeking activities in the allocation of
credit; directing credit toward the most efficient uses; and being consis-
tent with the medium-term objective of establishing a monetary contro}l
system based on indirect monetary instruments (see Saal and Zamalloa
(1995)). However, in order for credit auctions to provide these benefits,
they must not expose the central bank to excessive credit risks because
the financial system is dominated by insolvent institutions.

Feidman and Mehra (1993) and Guasch and Glaessner (1992) have
analyzed alternative auction mechanisms and have indicated some of the
potential problems that can arise, especially if some participants are in-
solvent or not subject to hard budget constraints. In considering when to
establish credit auctions, Guasch and Glaessner (1992) concluded that
auctions should be used when: there is significant evidence that current
lending practices are not providing a fair and efficient allocation of credit;
the competence and administrative capacity of supervisory agencies to
monitor and assess the creditrisk of potential participants can be assured;
and competition exists, or can be induced, in the banking and financial
sector. In addition, they argued that where state-owned banks are major
participants, credit auctions are unlikely to be suitable until the banks are
privatized. If these conditions are not satisfied, then the principal diffi-
culties associated with credit auctions are adverse selection and moral
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hazard problems * both of which tend to raise real interest rates and credit
risks, and collusion by oligopolistic borrowing institutions, which tends
to result in low (possibly negative) real interest rates.’

Credit auctions in transitional economies can potentially give rise to
significant adverse selection, moral hazard, and collusion problems be-
cause of the prevailing incentive structure. For example, state-owned
enterprises (SOEs) that cannot cover their current operating costs
through sales of output will have strong incentives to obtain credit to meet
their working capital needs. In a stabilization program that sought to limit
direct public credits to SOEs and the expansion of interenterprise ar-
rears, SOEs would turn to the banks that had extended earlier credits for
additional funds. Moreover, high borrowing costs would not necessarily
deter borrowing by insolvent SOEs, especially if there is a past history
of governmental assistance to troubled SOEs. The banks. in turn, would
have strong incentives to supply additional credits in order to keep their
borrowers afloat and avoidrevealing the extent of their bad loans. Ifloans
to insolvent SOEs constituted a significant proportion of a bank’s port-
folio,® then the need to supply additional credits to its troubied borrowers
could provide the bank with an incentive to bid aggressively for either
deposits from the public or central bank credits. In this situation, an
adverse selectien problem arises because credit is directed to the most
risky borrowers and to the most risky projects.’ If these adverse selection

¢ Adverseselection problemsreflect the fact that auctionsattracta high propor-
tion of those institutions with the hiEhcst propensity to take risks, whereas moral
hazard problems arise because of the inability of the lender (the auctioneer) to
control or affect the usage of the funds by the borrowers. More generally, moral
hazard problems in the financial system can arise whenever the owners, creditors,
and depositors lack either the incentive (for example, if there is deposit insur-
ance) or the ability (that is, because of poor disclosure requirements) to control
the risk-taking activities of banks’ managers.

? While it may be impossibie to fully eliminate these problems, some steps can
be taken to limit them, but each corrective step involves assessing tradeofts. For
example, adverse selection problems could be reduced by limiting participation
in the auctions, but this could increase the possibility of collusion. Moreover, to
control for the consequences of adverse selection and moral hazard, it may be
necessary to place institution-specific caps on the amount of credit an institution
can obtain, both at a single auction and cumulatively, but the process of deter-
mining these caps can reduce the transparency of the auctions. As a practical
matter, the appropriate design of the auction necessarily involves evaluating the
extent of the adverse selection, moral hazard, and collusion problems in each
situation and employing those measures that will deal most effectively with the
most pressing problems.

® A strong incentive for additional lending would naturally also exist if the
troubled SOEs were also the principal owners of the bank.

® One potentialindicator of such problems wouldbe the emergence of very high
real interest rates.
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problems become significant, then solvent enterprises and new private
firms will be excluded from the credit market by their unwillingness to
pay the high interest rates that insolvent SOEs are willing to incur.

Moral hazard problems can arise if prudential supervision is weak and
depositors have few incentives to monitor the lending activities of banks,
such as would occur if depositors perceive that their deposits will be
protected by implicit or explicit government deposit insurance.' In this
situation, insolvent banks would increase their shares of central bank
credit and total deposits by being willing to pay the high interest rates at
central bank auctions and by offering higher deposit interest rates than
could be paid by solvent financial institutions. Moreover, in systems with
weak prudential supervision, the authorities may find it difficult to mon-
itor bank activities and ensure compliance with prudential standards.
Thus, with weak prudential supervision and limited market discipline, an
auction-based monetary control system can lead to a perverse situation:
insolvent institutions and enterprises have incentives to expand their
operations at the expense of solvent ones.

Collusion problems can also arise from the strategic behavior of bor-
rowers. As Perotti (1993) has noted, the close relationship between banks
and SOEs has at times meant that, as credit conditions have been tight-
ened, banks have created a “‘united front” with SOEs to lobby for a
collective bailout through credit expansion by the central bank. In con-
trast to the effects of moral hazard and adverse selection problems, such
collusive activities will tend to depress interest rates at central bank credit
auctions and deposit interest rates and create pressures for a bailout of
enterprise arrears.

When these problems of adverse selection, moral hazard, and collusion
become severe, they can affect not only the distribution of central bank
credit but also, importantly, the credit risks assumed by the central
bank itself. For example, consider the situation in which the central bank
has decided to auction domestic assets. A number of different auction
arrangements could be used. One possibility would be for the central
bank to auction credit to banks and accept claims on the individual banks
with the highest bids. In a financial system dominated by insolvent

'Y As has been demonstrated in many industrial and developing countries.
government deposit insurance guarantees can limit (or remove) the incentive for
depositors to monitor a bank’s loan portfolio and thereby eliminate an element
of market discipline.
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financial institutions, however, adverse selection and moral hazard
problems would not only direct the central bank’s credit toward the
support of insolvent banks and their borrowers, but would also concen-
trate the highest credit risks in the financial system on the central bank’s
balance sheet. Even in the industrial countries where financial systems
are dominated by solvent banks, the central banks seldom, if ever, accept
direct claims on a bank precisely because of these credit risk con-
siderations. As noted earlier, commercial bank borrowing from the cen-
tral bank therefore takes place on a collateralized basis with the central
bank accepting “eligible’” paper as part of its discount operations or
repurchase arrangements.

Consequently, it has been suggested that the credit risks assumed by
the central banks in transition economies could be limited if credit auc-
tions were done on a collateralized basis. An important issue is what
“eligible” paper could serve as collateral. Eligible paper in the industrial
countries typically consists of either short-term claims of banks on their
most creditworthy borrowers or government securities. While the central
bank in a transition economy could accept a bank’s claims on an SOE,
it might be very difficult to be confident that these were claims on a viable
SOE. Indeed, many insolvent banks might hold little other than claims
on insolvent enterprises. In this situation, auction transactions collateral-
ized by claims on SOEs would do nothing to minimize the credit risks
assumed by the central bank.

If auction transactions were collateralized by government securities,
the credit risks assumed directly by the central bank would be minimized.
However, there is still the question of whether the creditrisks associated
with insolvent banking institutions would be eliminated or merely trans-
ferred to another agency. In order for an insolvent bank to obtain the
government securities that could serve as collatera! for future borrow-
ing from the central banks, it would have to offer a deposit interest rate
that would attract new deposits. Thus, while the central bank would not
necessarily take on new credit risks with collateralized auction tech-
niques, the authorities would still be exposed to credit risks through
explicit or implicit deposit insurance arrangements.

The credit risks assumed by the authorities can be of importance both
because of the potential future budgetary obligations that can emerge
in the case of eventual bank failures and because of the incentives that
can be created for a more inflationary monetary policy that would erode
the real value of the public sector funding obligation associated with
deposit insurance or generate inflation tax revenues to cover the central
bank’s losses.
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II1. Alternative Arrangements
for Establishing Monetary Control

A number of policy issues arise as a result of the market failures
described above. First, if credit auctions are not employed, what alterna-
tive techniques for establishing monetary control can be used? Second,
if auction-based monetary instruments are to be utilized, how can the
auctions be structured so as to minimize the problems of adverse selec-
tion, moral hazard, and collusion? Several proposals have been put forth
to answer these questions, and they draw on the recent experiences of a
number of industrial and developing countries in dealing with insolvent,
or nearly insolvent, institutions. In considering the relevance of the
experiences of the industrial and developing countries for the problems
confronting transition economies, however, it is clear that different “ini-
tial conditions' have faced these two sets of countries. The industrial and
developing countries had market-based financial systems in which most,
if not all, of the financial institutions were initially solvent. Their author-
ities were primarily concerned with the problems that arise as the finan-
cial positions of previously solvent institutions eroded. In contrast, the
transition economies face the problems of dealing with financial systems
that may be initially dominated by insolvent financial and nonfinancial
institutions."

While the authorities in countries with market-based financial systems
have had the common medium-term objective of restructuring or closing
insolvent financial institutions, there have been a variety of approaches
to limiting the impact of these institutions on both the financial system
and the authorities’ ability to maintain monetary control. Nonetheless,
there have been some common elements in all of these approaches. First,
as the financial positions of solvent institutions eroded below established
prudential supervisory norms, their activities became subject to increas-
ingly restrictive administrative guidance. While the extent of such admin-
istrative guidance was typically addressed on a case-by-case basis, the
procedures were formalized in established legal codes in some countries.
Second, as the financial positions of supervised institutions deteriorated
below acceptable regulatory norms, the authorities often took steps to
limit or exclude the participation of these institutions in auction markets.
In the United States, for example, the Financial Institutions Reform,
Recovery, and Enforcement Act (FIRREA) of 1989 excluded *‘trou-

"' For Eastern Europe, Thorne (1993) estimated that at the end of 1991 nenper-
forming loans as a proportion of total bank lending ranged from 37 percent (in
Romania) to SC percent (in Hungary).
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bled” institutions (that is, those that did not meet minimum risk-adjusted
capital-asset ratios) from accepting brokered deposits, offering above-
market deposit interest rates, or, in some cases, even expanding their
lending activities or the acquisition of other assets. Finally, in order to
help minimize the public sector funding obligations associated with the
provision of deposit insurance, the authorities increasingly moved to
merge, take control of, or dissolve troubled institutions before they be-
came technically and legally insolvent (that is, before their net worth
became zero or negative).

These prudential supervisory practices have been reflected in a
number of proposals regarding reform of the financial systems in trans-
action economies (forexample, see Begg and Portes (1992), Bredenkamp
(1993), McKinnon (1991a and 1992b), Perotti (1993), and Rostowski
(1994)). Since these proposals have attempted to identify the policies that
would facilitate a transition from a centrally planned to a market-based
financial system, they have addressed a much broader range of issues than
thoseinvolved in establishing monetary control in financial systems dom-
inated by insolvent institutions. Nevertheless, the proposals encompass
a number of suggestions regarding the use of direct and indirect mone-
tary policy instruments in transition economies. In the remainder of this
section, we summarize the nature of these proposals, examine the
rationales for the particular policies that have been recommended, and
consider the advantages and disadvantages of utilizing the different
monetary control mechanisms.

To address the adverseselection and moral hazard problems associated
with financial transactions between insolvent financial institutions and
nonfinancial enterprises, most proposals have focused on the use of: a
narrow banking structure, direct monetary policy instruments (particu-
larly credit ceilings), and auction-based indirect monetary policy instru-
ments with access limits and other restrictions to limit the influence of
insolvent institutions. A narrow banking structure would limit the activ-
ities of banks to the provision of payments services and require that they
hold only safe assets (typically government securities). The provision of
credit would be shifted to nonbank lenders, who would remain outside
the official safety net that applied to banks. Direct monetary policy
instruments, particularly bank-by-bank credit ceilings, have been viewed
as an instrument, albeit an imperfect one, for both establishing monetary
control and limiting the ability of insolvent institutions to expand at the
expense of sofvent institutions. The proposed restructuring of auctions
of central bank credit so as to minimize the adverse selection and moral
hazard problems has focused on institutional arrangements that attempt
to control the credit risks assumed by the authorities by limiting access
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to the creditauctions to solvent (“‘primary dealer') banks and by forcing
other banks to borrow either from the primary dealers or from a central
bank facility with very limited access.

These proposals represent short-term, second-best solutions for limit-
ing the problems created by insolvent institutions. The ultimate solution
will necessarily tnvolve restructuring or closing of insolvent financial
and nonfinancial institutions; the creation of an adequate system of
prudential supervision; and the establishment of appropriate legal
arrangements, accounting standards, and disclosure requirements.

Narrow Banking Proposals

A narrow banking structure represents the most direct attack on the
problems created by insolvent institutions for both excessive risk taking
in the financial system and monetary control. The use of a narrow
banking structure has been only one element in a number of proposals
regarding reform of the financial systems in transition economies (for
example, see McKinnon (1991a and 1991b) and Rostowski (1994)). In an
environment where it is difficult to determine which institutions are
solvent and where prudential supervisory resources are limited, these
proposals have stressed the need to improve the payments system and
avoid excessive risk taking in the banking system. To achieve these
objectives, it has been argued that a number of steps need to be taken.
First, all unrestructured SOEs would receive their financing through the
central fiscal budget.”” Such a measure would limit moral hazard and
adverse selection problems both by reducing the scale of risky lending
that the banking system would undertake and by allowing the authorities
to create incentives forrestructuring the SOEs." In addition, the banking
systeim would be restricted to the provision of payments services and
would be required to hold only safe assets (preferably government se-
curities or deposits at the central bank). Deposit interest rates would
be set marginally below the yield on safe assets or, alternatively, deposi-
tors could be charged for the payments services they receive. All pri-

?Banks could still provide payments services to SOEs. It would also be
ossible that banks could administer from the central fiscal budget the funds that
OE:s receive.

" Perotti (1993) has suggested the use of conditional subsidies to unrestruc-

tured SOEs, which tie the availability of these subsidies to the formulation of
restructuring and privatization plans by the management of the SOEs.
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vatized and restructured SOEs and new private firms would be limited
to self-finance or the nonbank financial market as a source of funds."*

Only as an adequate prudential supervision system is developed and
commercial banks are restructured and privatized would banks be al-
lowed to undertake commercial lending. While some proposals envisage
a full resumption of lending activities, other proposals would allow only
fully collateralized short-term lending to liberalized SOEs and other
private firms. There would also be close prudential supervision of banks,
and banks would be allowed to offer competitive lending and deposit
interest rates. Most proposals have been vague about the expected dura-
tion of the narrow banking structure, but the broadening of banking
activities would be clearlytied to the pace of the restructuring of insolvent
financial institutions and enterprises and the development of an adequate
institutional framework (including the establishment of adequate ac-
counting, legal, and prudential supervision arrangements) that would
facilitate the emergence of competitive financial markets.

If a narrow banking structure is utilized, maintaining monetary control
would be relatively straightforward. Since banks would effectively face
100 percent reserve requirements, there would be no auctions of central
bank credit to banks. The stock of base money could be expanded
through the issuance of credit to the government and by purchases (for
example, through discount window operations) of government securities
held by commercial banks and foreign exchange in order to meet the
liquidity needs of the public.

The major disadvantages of the narrow banking structure are three-
fold. First, the extension of credit by nonbank institutions would take
placein an institutional environment that is subject to limited prudential
supervision and whose depositors are, by design, excluded from the
official safety net. It has been argued that this would give the owners and
depositors greater incentives to monitor the activities of the managers of

'“The rationale for limiting restructured SOEs and private firms to self-finance
was that this would be the simplest technique for imposing financial restraints on
these entities. As nonbank private capital markets (for example, markets for
short-term commercial bills) began to emerge, the financizl constraint on the
nonbank firms would be relaxed, but the private lenders would also face
bankruptcy if they made bad loans; this would introduce an element of market
discipline. McKinnon (1991a and 1991b) has emphasized, however, that self-
finance can yield such market discipline only in a low inflation environment. In
a situation of high inflation and negative real interest rates, the state banking
system may have to continue to provide credit to SOEs to prevent industrial
collapse. Because interestrates are not used to ration credit, credit would have
to be allocated administratively.
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these institutions. However, once these nonbank institutions become
large, it may become difficult for the authorities to allow them to fail.
Second, adopting a narrow banking structure could make it more diffi-
cult to make an eventual transition to a broader banking structure (for
example, universal banking) since bank managers would have little expe-
rience with commercial lending. Finally, a narrow banking structure
could inhibit the development of other financial markets. For example,
efficient government securities markets typically require the provision of
liquidity from banks to securities dealers and brokers so that these
markets’ participants can effectively manage their portfolios.

Direct and Indirect Monetary Instruments

As an alternative to a narrow banking structure, it has been suggested
the banking system and monetary control mechanisms of transition
economies be designed to be similar to those that have been used in
industrial and developing countries, with appropriate modifications to
deal with the problems caused by insolvent institutions. One possibility
would be to use direct monetary policy instruments, including credit
ceilings such as were employed by many industrial countries in the 1950s
and 1960s and continue to be used by many developing countries.
Another possibility would be to consider how to modify the indirect
monetary policy instruments, such as credit auctions or open market
operations, so that the potential adverse selection, moral hazard and
collusion problems are minimized.

Direct Monetary Policy Instruments

In a number of recent analyses, direct monetary policy instruments
(encompassing credit ceilings, interest rate ceilings, and reserve ratios)
have been discussed as a means of both establishing monetary control and
limiting excessive risktaking in the financial systems of transition
economies (see Begg and Portes (1992), Bredenkamp (1993), Hilbers
(1993), Perotti (1993), and Thorne (1993)). Forexample, the central bank
could establish the overall rate of expansion of bank credit that would be
consistent with its stabilization program, and it could then specify the
percentage increase in each bank’s lending that would be allowed to take
place during a particular period. Each bank would then decide on which
individual projects would be funded under the ceiling. In most proposals,
lending and deposit interest rates would be set by the authorities at levels
designed to ensure a modest, positive real deposit rate and with a spread
between lending and deposit interest rates wide enough to allow a rela-
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tively efficient bank to earn a profit. Those banks that did not attract
enough deposits to allow them to expand their lending in line with the
credit ceiling would be able to obtain refinance credits from the centrat
bank at a cost equal to or above the deposit rate.

Such arrangements would allow for a relatively straightforward
monetary control mechanism. The overall expansion of the monetary
base would come through central bank extensions of credit to the govern-
ment and through a limited access refinance facility. Over time, greater
flexibility could be added to this system by allowing banks to attract
nondeposit sources of funds. Such subordinate debt could be used to
fund lending outside the credit ceiling, and it would carry market-
determined interest rates. Since this subordinated debt would not
be subject to official guarantees, the bank’s creditors would have a
strong incentive to monitor the bank’s activities; this would introduce an
element of market discipline.

In addition to providing a direct mechanism for establishing monetary
control, this institutional structure would limit the ability of insolvent
financial institutions to expand at the expense of solvent institutions, both
by limiting their ability to expand their activities (due to the credit
ceilings) and by not allowing them to offer above average deposit interest
rates. Nonetheless, such arrangements would not eliminate the activities
of insolvent financial institutions, and, if such institutions engaged in
excessively risky lending, the authoritiescouldstill face a potentially large
public sector funding obligation when the depositors ultimately needed
to be protected. The only way to avoid this problem would be to establish
more restrictive credit ceilings for insolvent than for solvent institutions,
but this would require that the authorities be able to differentiate be-
tween the two types of institutions, something especially difficult in the
early stages of the transition to a market economy.

Perhaps the biggest potential problem associated with the use of credit
ceilings is that it necessarily involves the bureaucracy in the credit alloca-
tion process, which opens up the scope for favoritism and bribery. If such
bureaucratic interference occurs, then there could be an inefficient distri-
bution of credit directed toward politically favored borrowers and a
crowding out of new borrowers.

Indirect Monetary Policy Instruments

Using indirect, auction-based monetary policy instruments in financial
systems dominated by insolvent institutions is a difficult undertaking; one
has to consider carefully how typical market economy auction mecha-
nisms must be restructured. As noted earlier, one of the key features of
the indirect auction-based monetary policy systems in Western economies
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is that the authorities rely on market participants to judge the day-to-day
creditworthiness and solvency of individual financial institutions.” In
particular, the short-term creditworthiness of commercial banks is
judged by their ability to access the interbank market for reserve money.
In this market, each bank typically establishes ceilings on the credit that
it will extend to any other bank, which reflects its judgment about that
bank’s creditworthiness. In turn, the central bank limits its need to make
creditworthiness judgments by engaging only in collateralized trans-
actions with individual banks in its open market, discount window, or
advances activities.'® Banks that are excluded from the interbank market
or draw heavily at the discount window are immediately subject to
enhanced prudential supervision.

It has been suggested that one means of mimicking this system in a
transition economy would be to create a two-tier banking system. The
first tier would consist of those banks that the authorities could identify
as creditworthy banks ("‘primary dealers’’), and these banks would be the
focus of the authorities” prudential supervision activities. Only the pri-
mary dealer banks would be allowed to participate in the central bank
credit auction, and there would be limits on their access both to individual
auctions and to the cumulative amount of central bank credit that is
issued through auctions. Moreover, if the government securities market
were adequately developed, then the auction could be conducted on a
collateralized basis. The identification of which banks were creditworthy
would necessarily involve a judgment by the authorities. But, in the
absence of competitive markets, such a judgment is unavoidable. Indeed,
the decision to open the auction to all financial institutions would suggest
that the authorities have made the implicit judgment that all institutions
are equally creditworthy.

All other (*‘second tier”’) banks would normally be expected to obtain
funding through deposits or by borrowingfrom the primary dealer banks.
The primary dealer banks would then play a key role in evaluating the
creditworthiness of the other banks. Banks that were denied access to the
interbank market of the primary dealers would have limited access to a
central bank facility where interest rates would be tied to the rate estab-
lished at the most recent credit auction. In deciding how much each
second-tier bank would be allowed to borrow at this facility, the central
bank would again have to make a judgment about that bank’s viability.

'*These market-based creditworthiness evaluations are supplemented by the
authorities’ prudential supervision.

'*Nonetheless, central banks can (and do) establish limits on the access of
individual banks to their discount window.
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Since the authorities’ prudential supervision resources would be focused
on the primary dealer banks, it has been argued that the authorities may
need to adopt uniform access criteria coupled with indicators that a
particular bank may be having difficulties and therefore require special
attention. There are a variety of access structures that could be used, but
most would set period (e.g., monthly) and cumulative limits on the use
of the facility and monitor the activities of banks that either fully utilize
their access limits or offer above average deposit interest rates. To give
banks that cannot access the interbank market an incentive to restruc-
ture, it could also be announced that the real size of this facility would
be diminished over time.

The advantages of this institutional structure are that it would intro-
duce market-determined interest rates, limit the credit risks assumed by
the central bank (especially if credit auctions took place on a collateral-
ized basis), and introduce credit evaluation techniques to the primary
dealer banks. However, there are a number of potential problems and
tradeoffs that could arise under this structure. First, given limited pru-
dential supervision resources, the authorities would face a tradeoff be-
tween designating a large number of primary dealer banks (so as to
increase competition in the credit auction) and the ability to effectively
supervise the primary dealer banks. Second, if the set of primary dealers
is relatively small, then it may be difficult to prevent collusion between
the major banks in their bids at the credit auction. Moreover, such
collusion could also affect lending and deposit rates. This wouid be
reflected in relatively low real returns on deposits and a wide spread
between lending and deposit interest rates. In an environment with
inadequate disclosure requirements, poorly developed accounting stan-
dards, and uncertain property rights, the evaluation of the portfolio
positions of individual banks, which would be vital for the evaluation of
the creditworthiness of an individual bank by both the primary dealer
banks and the supervisory authorities, would be highly uncertain. This
process would be further complicated if the major banks were either
owned or controlled by their major borrowers. Even in Western financial
systems, where prudential supervision and market discipline are much
stronger, these factors have often contributed to excessive risktaking by
bank managers.

IV. Conclusion

While the use of indirect monetary policy instruments to establish
monetary control in transition economies is a highly desirable medium-
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term objective, a strong case can be made for linking the introduction of
these instruments to institutional reforms that facilitate market discipline
and strengthen prudential supervision. Premature reliance on auction-
based indirect monetary policy instruments can give rise to adverse
selection, moral hazard, and collusion problems that can create large
public sector funding obligations because of credit risks assumed by the
public sector.

During the period when market discipline and prudential supervision
are weak, a narrow banking structure, direct monetary policy instru-
ments, or specially structured auction-based indirect monetary policy
instruments will be needed to deal with the problems created by insolvent
institutions. None of these approaches is a panacea: all three have draw-
backs. The narrow banking option would lead to credit being created
outside of the banking system and could impede the development of the
financial system. Direct instruments will necessarily involve the bureau-
cracy in the credit allocation process and are unlikely to rapidly eliminate
insolvent banks from the system. An auction-based system specially
designed to mimic the important features of markets in developed
economies might result in collusion and insufficient competition.
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Use of Central Bank Credit Auctions
in Economies in Transition

MATIHEW 1. SAAL and LORENA M. ZAMALLOA"

A number of economies in transition have instituted central bank credit
auctions as part of a package of reforms seeking to improve monetary
control and foster money market development. T his paper examines the
use o fthose auctions and features of their design, including collateraliza-
tion and access rules intended to minimize adverse selection and moral
hazard. The implementation of creditauctions in Eastern Europe and the
countries of the former Soviet Union is surveyed. The experiences of
countriesin Eastern Europe suggest that credit auctions can be a useful tool
in the transition toward indirect monetary control and the development of
interbank markets. [JEL ES2, ES8]

AUCI‘I.NS OR tenders are used as means of allocating portions of
central bank credit in many industrial and developing countries.' In
these countries, credit auctions are used in combination with other

* The authors are Economists in the Monetary and Exchange Affairs Depart-
ment. Matthew I. Saal holds degrees from Princeton and Oxford Universities.
Lorena M. Zamalloa graduated from Universidad del Pacifico and received a
Ph.D. from the University of Pittsburgh. This paper was originally issued as an
IMF Paper on Policy Analysis and Assessment in June 1994. The authors would
like to thank, without implication, members of the Monetary and Exchange
Affairs, European I, and European II Departments who provided information
on country experiences with credit auctions and comments on previous drafts,
and Angeliki Kourelis, who provided able research assistance.

! Money market operations in Germany, France, and Belgium canbe described
as credit auctions (Laurens (1994)). The central banks of Israel and Indonesia
conduct daily auctions of reserves, while the central bank of Malaysia auctions
government deposits and the Bank of Norway auctions central bank deposits and
short-term deposits at the central bank (Klein (1994), Carling (1994), Norges
Bank (1993)). Credit auctions have also becn used to on-lend multilateral devel-
?pme;\)t funds in countries such as Chile and Bolivia (Guasch and Glaessner

1992)).
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monetary policy instruments, including other central bank credit facili-
ties, to manage bank liquidity or short-term interest rates. In a number
of economies in transition from centrally planned to market-based sys-
tems, the central banks have begun to use credit auctions as part of
broader packages of reforms to foster market-based monetary opera-
tions, promote money markets, and improve monetary control. How-
ever, while the monetary operations of central banks in market
economies are supported by well-functioning interbank markets, ade-
quate risk management, including the use of collateral, and effective
banking supervision, these factors may be insufficiently developed in
economies in transition.

This paper discusses ways in which credit auctions can be designed to
reduce the negative impact of these deficiencies, and presents the expe-
riences of some countries in transition that have implemented credit
auctions as one of their monetary policy instruments. It takes as its
starting point the present-day realities of many economies in transition:
economic and financial activity cannot be put on hold until enterprise
restructun'ng is completed, commercial banks form the core of the finan-
cial system, and these banks are heavily dependent on central bank
credit.? This dependence stems from the concentration of household
deposits in the savings banks and of credits with the specialized commer-
cial banks inherited from the monobank era; low rates of deposit mobi-
lization; and underdevelopment of interbank markets. These structural
factors resulted in a need for central bank intermediation between banks
and for extensive central bank financing of bank lending during the initial
stages of transition (Sundararajan (1991)). In many economies in transi-
tion, the authorities have reduced the structural dependence on central
bank credit over time.> Nevertheless, policymakers are still faced with the
challenge of designing central bank credit facilities that can ensure mon-
etary control and at the same time foster a smooth transition toward
market-based indirect instruments.

2 At the end of 1993, central bank credit to commercial banks was equivalent
to30-65 percent of the volume of commercial bank credit to the economy in some
countries of the former Soviet Union.

*This wasdonein some countries by converting part of the outstanding central
bank credit to long-term loans to be repaidin instaﬁmcms (e.g., Czechoslovakia,
Macedonia, Poland), with the remainder used as short-term loans (including
credit auctions) for monetary control purposes. In other countries, credit was
gradually phased out as outstanding credits were repaid.
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I. Credit Auctions as an Alternative
to Administrative Allocation

In most planned economies, credit was allocated administratively to
specific sectors or borrowers at preannounced interest rates. The main
disadvantages of this approach are that the use of directed credit is prone
to misuse and abuse, the pricing of credit may be inefficient, and admin-
istrative allocation procedures tend to favor the state-owned sector and
do not lay a foundation for more market-oriented financial systems. An
auction-based allocation system can allocate credit transparently, based
on objective criteria. In the absence of distortions, auction-based alloca-
tion mechanisms function efficiently; that is, they assure that resources
accrue to those that value them most highly and where they will be most
productive (Feldman and Mehra (1993)). Furthermore, an auction-based
system introduces market interactions and price flexibility, which can
form a basis for further financial sector development.

When no restrictions are placed on the use of auctioned credit and on
the interest rate in the auction, and banks act rationally to maximize
profits, it would be expected that central bank credit will flow to banks
that can make the best use of the available resources. Since the end use
of funds will be determined by the commercial banks, the government
will no longer be presumed to guarantee banks’ loans, and banks will be
forced to develop their credit analysis capabilities. State-owned enter-
prises will be forced to compete with other bank customers in terms of
both price (loan interest and expected project rate of return) and quality
(reliability of returns).*

Furthermore, credit auctions can be an important component of the
package of measures needed to liberatize and manage interest rates and
improve monetary control in economies in transition.* Regularly sched-
uled auctions introduce a market-based reference lending rate that can
influence and guide the market as well as other central bank operations.
Moreover, the central bank can control the volume of credit auctioned,
taking into account other factors affecting bank reserves, and thereby
influence either the level of bank reserves or the interest rate in the
auction and in the interbank market.®

*The increased responsibility of banks will also put them in a position that will
both require and permit an increased level of monitoring, which could be ex-
pected to result in im3proved corporate governance. ) .

SBredenkamp (1993) presents arguments in favor of the liberalization of inter-
est rates in countries of the former Soviet Union early in the transition.

° At the same time, however, auctions must be viewed as part of a broader
package of monetary control instruments. Although variations in the volume of

©lInternational Monetary Fund. Not for Redistribution



CENTRAL BANK CREDIT AUCTIONS 205

By introducing a flexible-price market in bank liquidity, auctions
contribute to the development of the interbank money market, and
thereby pave the way for strengthening indirect instruments and phasing
out any direct controls on credit and interest rates. Early introduction of
credit auctions allows the central bank to gain experience in market-
based monetary control and, as money markets develop, sets the stage
for more sophisticated open market operations. As banks learn to assess
liquidity conditions and price credit through participation in the auction,
they willbecome more active in managing their reserve positions, thereby
stimulating money market dealing. Furthermore, imposing uniform
and transparent access to credit will force banks that have historically
been supplied by directed central bank credit to look at other sources,
including the interbank market.

However, some of the assumptions underlying the expected efficiency
of an auction-based system may not apply in economies in transition.
Possible impediments to the use of uncoilateralized credit auctions in
these economies involve deficiencies in incentives and information,
which can increase the credit risk to the central bank and compromise the
allocational efficiency of the auction mechanism. Creditrisk may result
from adverse selection—the tendency to attract banks willing to offer the
highest bids but bearing the highest risks; and from moral hazard—the
inability of the central bank to influence or monitor how the borrowing
bank uses the funds. Collusion among auction participants or market
dominance by a few large banks might also affect the efficiency of credit
allocation.” These problems could be more significant in economies in
transition, where some banks may be insolvent, the banking system as a
whole may not be competitive, banks’ accounting and reporting are
insufficiently developed, and banks’ weak portfolios induce an inelastic
demand for central bank credit, than in countries that use collateralized
credit auctions in the context of well-developed banking systems and
financial markets.?

Thus there are potential advantages and disadvantages to using an
auction mechanism for the allocation of credit in economies in transition.
The next section will discuss how auctions can be designed to minimize
the problems of adverse selection, moral hazard, and collusion.

credit auctioned can be used to withdraw liquidity from the system, effective
monetary management may require other instruments to reduce excess liquidity
when necessary.

7 Although this by itself would not be expected to increase the credit risk to the
central bangk, the efficiency of resource use and the value of the auction rate as
a reference rate would be diminished.

For further discussion of these issues, see Mathieson and Haas (1995).
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II. Design of Auctions to Control Credit Risk

Adverse selection and moral hazard may be addressed by requiring
adequate collateral, formulating appropriate access rules for the auction,
and setting limits on the volume of central bank credit that each bank is
allowed to borrow.’ Ideally, central bank lending should be collateralized
by government securities or other high-quality paper, but in economies
in transition, banks’ securities holdings are often negligible, particularly
in the early stages of reform. In these circumstances, the collateral
requirement can be introduced only gradually. Since a program to de-
velop treasury bills and other securities is typically part of the transition
strategy, some requirement of collateral is feasible and desirable even if
it covers less than 100 percent of the loan. In addition, the range of
admissible collateral can be broadened to include such assets as foreign
exchange and bankers’ acceptances.'’ As the volume of treasury bills and
government securities in the market increases, the rate of collateraliza-
tion can be increased, gradually transforming the uncollateralized credit
auctions into a repurchase auction."

Rules of access are particularly important in the absence of adequate
collateral. They must be uniform and transparent, and should include
compliance with all mandatory prudential ratios, including foreign ex-
change exposure limits; compliance with reserve requirements; satisfac-
tory repayment record for previous credits; compliance with reporting
requirements; and satisfactory performance in clearing and settling pay-
ments. Even under uniform and transparent access rules, present uncer-
tainties underlying the computation of prudential ratios may temporarily
limit the effectiveness of these ratios in screening banks. In addition to
access rules, credit limits as a ratio (or multiple) of each bank’s deposits
could be set. This would encourage banks to compete for deposit re-
sources in the market. However, there is a trade-off between regulation
and competition. The need to limit central bank credit risk must be
balanced against the need to ensure fairly wide access by banks so as to
permit adequate competition at the auction.

“While adverse selection in the auction can be addressed directly, the fungi-
bility of money implies that the risk of moral hazard must also be addressed
through improved bank supervision.

'* However, the use of foreign exchange as collateral could encourage banks
and enterprises to hold liquidity in foreign exchange and may provide further
incentive for dollarization.

" This process will also create demand for collaterizable assets, reinforcing
reforms in governmentfinance such as the introduction of treasury bills and other
government paper.
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In many countries the auctioneer retains the right to screen bids and
reject any that are deemed inappropriate. However, the option to reject
a bid must be exercised judiciously so as not to diminish confidence in
the fairness of the auction or interfere with the price discovery function
of the auction. Frequently, central banks set a minimum auction rate to
increase monetary control, discourage recourse to central bank lending,
or coordinate the auction with other central bank facilities. Setting a floor
interest rate could also prevent banks from colluding to bid a low interest
rate. However, announcing the minimum rate in advance provides a focal
point for collusive bidding. Even if the minimum rate is not announced,
participants may guess the level and their bids may cluster around the
assumed minimum rate. Although this outcome may appear to demon-
strate collusive behavior, widespread bidding at the minimum rate may
also indicate that there is excess liquidity at the floor price.

While the best insurance against collusion and uncompetitive behavior
is a dynamic and competitive banking sector, some auction procedures
may reduce the likelihood that collusive arrangements can be sustained.
These include using sealed bids rather than an open outcry mechanism,;
awarding credit at a uniform price; limiting the postauction sharing of
information with bidders; and limiting the share of total volume offered
for which any one bank may bid (see Feldman and Mehra (1993) and
Guasch and Glaessner (1993)).

Ultimately, the design of an auction cannot ensure against all risks,
from both the credit risk and monetary control perspectives. Credit
auctions are typically initiated on a smal! scale. allowing central banks to
gain experience in monitoring borrower behavior in conditions of limited
total risk. In any event, the likely alternative, administratively allocated
credit, cannot control for these risks either. Economies in transition have
long records of nonrepayment of directed credit. Administered alloca-
tion of credit led to outstanding loans being serviced through additional
directed credit, a form of adverse selection in that the borrowers were
those who could not repay previous loans. In the early stages of transi-
tion, assets in the portfolios of the newly created commercial banks were
largely loans carried over from the previous systems of administrative
allocation; of these assets, nonperforming loans were estimated at 15-20
percent in Czechoslovakia and Hungary, 20-30 percent of assets in
Poland, and 40 percent in Bulgaria (Calvo and Kumar (1993)). Clearly,
credit risk is significant under administrative allocation. Furthermore,
the potential for collusion between enterprises, banks, and officials may
be worse under a system that explicitly allows discretionary allocation
than under a rules-based auction.
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II1. Experience with Credit Auctions in Economies in Transition

Credit auctions have been used both in Eastern Europe and in the
countries of the former Soviet Union. The following discussion surveys
the use of this monetary instrument in these countries, highlighting its
role in paving the way for the development of interbank markets and
more refined open market operations.

Eastern Europe

The central banks of Bulgaria, the Czech and Slovak Republics, Hun-
gary, Macedonia, Poland, and Romania have used credit auctions both
as a means to extend structural credit and as an instrument of mone-
tary control (see Table 1). For example, the Bulgarian National Bank
(BNB) auctioned one-month interbank deposits toinject and redistribute
liquidity in the system. The liquidity need arose in part because of a lack
of collateral that could be used to borrow from the Lombard facility; the
redistribution need stemmed from underdevelopment of the interbank
market and the commercial banks’ lack of a deposit base (Mladenov
(1992)). The auction allowed the BNB to replace some refinance credit
with a competitive funding instrument, and enabled banks to become
familiar with auction procedures and interbank trading of deposits
(see Filipov (1992)). The National Bank of Macedonia (NBMa) also
structured its refinancing auction to redistribute excess deposits among
commercial banks.'?

Most Eastern European countries have continued to allocate credit
according to objective or administrative planning cnteria in parallel with
their credit auctions, sometimes to the detriment of the auction. The
National Bank of Hungary (NBH) began in 1991 to offer some refinanc-
ing loans at regularly held auctions. Over the next few years, an increased
proportion of short-term refinancing loans was awarded through auc-
tions, replacing allocation based on banks’ capital. However, long-term
refinancing loans continued to be allocated for priority projects (Balassa
(1992)). The National Bank of Romania (NBR) began to auction some
of its credit to banks in January 1992. In the latter half of 1992, govern-
ment directives resulted in a shift of NBR lending to direct allocation of
subsidized credits (for on-lending to the agricultural sector) and the

“Through mid-1994, commercial banks had not offered funds through the
NBMa. It is not clear whether banks perceive the NBMa as previding any implicit
guarantee for interbank lending.
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auction became inoperative. In July 1993, government deposits were
shifted to the NBR to force banks to resort to the NBR for liquidity, and
the auction of short-term NBR credit was reactivated in September 1993.

Auctioned credit has been used as a monetary control instrument both
through direct liquidity effects and through interest rate transmission
mechanisms. For example, the use of auction credit allows the NBR to
retain short-term control over a significant portion of bank liquidity, and
to effect a tightening or loosening of its policy stance on a week-by-week
basis. In a number of countries, Lombard and other central bank rates
have been pegged to the refinance auction rate. The State Bank of
Czechoslovakia (SBCS) linked the rate on its daily refinance facility (1-
to 7-day maturity, allocated on the basis of bank capital) to the auction
rate in 1992. By the end of that year, the SBCS had phased out refinanc-
ing credit offered at the discount rate and made auctions of refinancing
credit the primary indirect instrument of monetary control. The Na-
tional Bank of Slovakia (NBS) reintroduced lending at the discount
rate: credit auctions were dormant for a period, but by mid-1994 auc-
tioned credit accounted for about 40 percent of NBS refinance. Since late
1993, the NBS has linked the discount and Lombard rates to the refinance
auction rate. Interest rates on NBS auction credit have generally been
below the Lombard rate and above the treasury bill rate, white interbank
rates have hovered around the auction rate. The NBH used to set its
minimum rate for the uncollateralized auction above the interbank rate
to encourage banks to participate in the interbank market; from 1993 the
repurchase rate has been a key determinant of interbank rates (National
Bank of Hungary, 11-12/1993).

Interest rates on loans and deposits have tended to track the auction
rate in most countries. The behavior of interest rates has not suggested
that the auctions have attracted banks willing to pay any price with the
expectation (or intent) of defaulting. Interest rates in the credit auctions
have beenresponsive tochanges in volumes auctioned and general liquid-
ity conditions. For example, Romanian commercial banks have re-
sponded in the expected direction to central bank signats conveyed via
the minimum acceptable bid rate (set by the NBR) or the auction volume.
In December 1993 the volume was cut for one week, resulting in a jump
inthe average interest rate. The NBR raised its floor rate prior to the next
auction, and banks raised their lending and deposit rates.”

> However, the minimum bid rate set by the NBR has provided a focal point
for bidding, and possibly for collusion. In the first quarter of 1994. all bids tended
to be at the minimum rate. As explained above, this may also indicate excess
liguidity at the floor price.
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214 MATTHEW 1. SAAL and LORENA M. ZAMALLOA

In general, banks are required to be in compliance with prudential and
reserve regulations (to the extent that the central bank is capable of
monitoring) to participate in auctions.'* In addition, some countries have
introduced restrictions to widen participation and encourage competition
in the auction or to prevent excessive credit risk exposure to particular
banks (Macedonia, Romania, and Slovak Republic).

There has been a trend toward increasing collateralization of bank
borrowing from the central banks. The CNB has raised the level of
collateral required for auctioned credit to 40 percent; at the same time,
banks holding bills of exchange have access to a rediscount facility at a
rate generally below the rate of auctioned credit. As collateralization of
credit auctions moves toward 100 percent, the auction will become a
repurchase facility. The BNB has not required collateral tor the credit
auction, but the increased availability of suitable collateral has reduced
the need for credit auctions and increased usage of Lombard and discount
operations at the BNB. Moreover, the BNB began using repurchase
agreements in 1993, and during 1994 relied increasingly on this instru-
ment, winding down the uncollateralized credit auction. Poland is an
unusual case in that the National Bank of Poland moved directly to
repurchase agreements soon after the introduction of treasury bills; thus
the auction facility was fully collateralized from the start.

Uncollateralized credit auctions have diminished in importance as
interbank markets have developed and commercial bank dependence on
central bank credit declined. The Bulgarian auction’s initial structural
importance in intermediating between the State Savings Bank and other
banks with less developed deposit-taking networks diminished as the
interbank market developed. This, together with the introduction of
treasury-bill-based open market operations for monetary control, al-
lowed the outstanding volume of auctioned credit to be reduced from the
equivalent of 17 percent of broad money at end-1991 to 1 percent at
end-1993. At the same time, outstanding central bank credit to banks
relative to domestic credit to the private sector declined from 21 percent
to 9 percent. As the interbank market and other monetary operations
developed in Hungary, commercial bank dependence on NBH credit
declined from over 40 percent at end-1991 to 30 percent in 1992, and the
auction became unattractive, in part due to the high minimum bid rate.
The Czech refinance auction now mainly serves smaller banks that lack

*The process of putting in place a supervisory regime need not be extremely
lengthy, and has in some cases been accomplished within the first few years of
transition. Fully ensuring compliance may require further development of super-
visory skills as well as restructuring of some banks.
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sufficient rediscountable collateral and that do not have access to the
interbank market. Czech interbank rates have at times been well below
the auction rate, possibly indicating adverse selection in the auction.

The developments in the countries surveyed suggest that as the finan-
ciai sector develops, in the absence of adjustments in auction design the
riskiness of the credit auction may increase, since the worthiest counter-
parties will seek financing in the interbank market. The central bank may
in fact be assuming the intermediation credit risk that the market refuses
to bear; while this may be justified in the early stages of market develop-
ment, it is not a sustainable position. A decline in participation in the
auction coupled with significantly higher interest rates in the auction than
in the interbank market may signal a need to review the purpose and
structure of the auction."”

The trends in Eastern Europe also suggest that certain aspects of credit
auctions can diminish in importance as the banking system develops.
While in some countries the auction may continue to fulfill a structural
function in that it redirects some amount of credit toward banks that do
not have the collateral necessary to participate in the other facilities and
are not considered appropriate counterparties for interbank lending, in
countries where conditions have improved the focus of the auction has
moved to short-term monetary control. The trend toward increased
collateralization of borrowing from the central bank and increased re-
course to interbank markets indicates that the use of an auction allocation
mechanism is indeed in conformance with, and probably has helped
foster, the development of these features of market-based financial
systems.

At the same time, it should be noted that credit auctions have often
been used side by side with direct instruments of monetary control; for
example, even though Poland instituted a repurchase facility in 1991,
bank-specific credit ceilings were only removed in 1993.'® A credit auc-
tion should be implemented as part of a carefully designed financial
program. The case of Romania, where government-dictated credit allo-
cations superseded auctions and led to monetary control problems, high-
lights the fact that commitment to the overall financial program matters
more than the design of any one instrument. The early implementation
of market-based institutions can support, but is not a substitute for,

'S It may also indicate that the auction is functioning as 4 lender-of-last-resort
facility, suggesting the need to evaluate the condition of the banks still participat-
in% in the auction. - ) e ) )

8For a discussion on the joint use of both direct and indirect instruments in
transition economies, see Hilbers (1993).
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consistent and well-formulated macroeconomic policies; even well-
designed monetary instruments will not prevent the loss of monetary
control if political commitment to appropriate policies is absent."’

Countries of the Former Soviet Union and Baltic Countries

Countries of the former Soviet Union have, in general, more fragile
banking systems than those in Eastern Europe. Thus, the ex ante con-
cern for moral hazard and loss of monetary control is greater. Neverthe-
less, in recent years, many countries of the former Soviet Union, in-
cluding Kazakhstan, the Kyrgyz Republic, Moldova, and Russia, have
relied partially on central bank credit auctions to allocate credit and
to determine interest rates (see Table 2). Particular attention has been
paid to elements of auction design, including collateralization, limits on
participation, and the use of sealed bids.

The introduction of credit auctions for monetary management is
intended to be associated with a phased reduction in directed credits
and in the structural dependence on central bank credit. Although the
amounts auctioned have been relatively small (generally below 20 per-
cent of the flow of credits), there has been a gradual increase in the use
of the auction mechanism in some countries. For example, in Kaza-
khstan, about 39 percent of the flow of credits in March 1994 was
auctioned; in Moldova, this ratio reached over 80 percent in May 1994.

The auction mechanism has provided some flexibility in the implemen-
tation of monetary policy in the Baltic countries and the countries of the
former Soviet Union. In Lithuania, the auction facility was activated at
a critical time to provide liquidity at a penalty rate to banks with reserve
deficiencies.' Given the volume of directed credit dictated by the Gov-
ernment in the Kyrgyz Republic, the net domestic assets target of the
central bank was achieved by reducing the amount of auctioned credit.
However, in some countries, such as Armenia, there has been limited
room to implement an auction facility owing to the excess liquidity in the
banking system. Maturities of auctioned credits in the countries of the
former Soviet Union tend to be about three months, which is relatively

" The establishment of an auction can provide a benchmark for comparison of
actual behavior (e.g., use of the auction relative to use of directed credit) with
rofessed commitment to market mechanisms. Evenif the auction is not operated
1deally, it can give reformist groups (as well as bilateral and muitilateral donors)
an opportunity to point out backsliding.
'"®*While interbank rates ranged from 7-9 percent a month, the rate at the
auction was about 13 percent.
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longformonetary control purposes but is shorter than directed credit had
been. This reduction in maturity of central bank credit should increase
monetary control and interest rate flexibility.

In a few cases, auction rules have been circumvented to provide addi-
tional auctioned central bank credit to a specific sector or bank. For
instance, the National Bank of Georgia has often waived its own access
rules with regard to large state-owned banks. The Bank of Lithuania has
deviated at times from its own limits on access in order to provide
additional credit to the agricultural sector. These procedures reduce
transparency at the auction by mixing monetary and directed credit
objectives; it would be preferable to use an administered window to
provide such specific credits.

In some countries, such as Russia, Lithuania, and the Kyrgyz Re-
public, a minimum interest rate is established for the auction. For in-
stance, the Bank of Lithuania rejected all bids at its first auction, indicat-
ing that the interest rates offered were too low. Bids at higher rates were
offered and accepted at subsequent auctions. While in principle this may
prevent low interest rates because of collusion, it may also reduce interest
rate flexibility.

As noted earlier, collateralized lending and carefully defined access
criteria reduce the potential for adverse selection in the auction process.
In the absence of sufficient stocks of acceptable collateral in economies
in transition, central banks in a number of countries have introduced
partial collateralization to reduce the credit risk they face. For example,
in the Kyrgyz Republic, the authorities require collateral equivalent to
10 percent of the loan.'” In addition, in most countries the range of
admissible collateral has been broadened beyond treasury bills to include
foreign exchange holdings, promissory notes, and some less liquid assets.

In the absence of adequate collateral, it has also been desirable to limit
commercial banks’ access to the credit auction. Countries have restricted
access by requiring banks to meet prudential norms. For instance, in
Kazakhstan, of 200 banks only 50 meet prudential norms and thus are
allowed to participate in the auction. However, appropriate access rules
coupled with excess liquidity in the emerging interbank market may
actually discourage participation in the auction; this has been observed
in the Moscow region of the Russian Federation.

% Although credit auctions are fully collateralized in Russia, the effective rate
of collateralization may be lower. Legal constraints limit the effectiveness of
collateralization, since 1n principle Russia’s current legislation on collateral per-
mitsthepledgerto retain contro{)(and possibly dispose) of the assets untilthe I%an
is actually in default.
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In addition, to manage the credit risk exposure of the central bank,
some central banks have placed limits on individual banks’ access to
central bank credit. For example, in the Kyrgyz Republic the total
amount of credit granted to each bank may not exceed 20 times its capital.
In Russia, commercial banks are subject to an overall borrowing limit
equivalent to the lower of twice capital or 10 percent of assets.

Although the use of credit auctions in the countries of the former
Soviet Union is relatively new, these safeguards appear to have achieved
their purpose. For instance, low participation in the Moscow region of
the Russian Federation suggests that the CBR auction did not at-
tract high-risk borrowers that had been barred from accessing the local
interbank market.

IV. Conclusions

This paper has examined the use of auctions as a means of allocating
centra} bank credit. Central bank credit in economies in transition often
serves both a structural and a monetary role, and is sizable in volume.
The structural need for central bank credit can be reduced over time by
commercial bank deposit mobilization, the development of interbank
and money markets, and the development of securities markets to
provide enterprise financing from outside the banking system. but it is
unrealistic to expect arapid reduction in the dependence on central bank
credit. Both administered and market-based allocation coexist in most
countries, even those that depend primarily on indirect instruments for
monetary control. Thus, at least some portion of central bank credit in
economies in transition can be extended using a market-based allocation
mechanism that will facilitate the subsequent shift to market-oriented
instruments of monetary control; this can usefully be done early in the
transition process.

Credit auctions can be effective as a monetary instrument; central bank
determinationof volume and access procedures allows control of liquidity
expansion and influence over interest rates. Operated flexibly, auctions
have the potential to allocate credit in an economically efficient manner
and provide the basis for further development of money markets and
more refined indirect instruments such as repurchase facilities. The price
discovery process inherent in an auction provides a market-based refer-
ence rate that can be used both inside and outside the central bank.
Elements of auction design regarding access rules, collateralization, and
auction procedures can ameliorate or prevent some of the problems
associated with information and incentive deficiencies.

The evolution from uncollateralized credit to fully collateralized indi-
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rect instruments and from extensive dependence on central bank credit
to greater use of interbank markets requires an appropriate transition
strategy. The experiences of countries in Eastern Europe suggest that
credit auctions can be part of such a strategy, providing a suitable instru-
ment to effect monetary control and at the same time promote the use
of market-based indirect instruments. However, while the auction can
serve as a catalyst for further market development, it also has its limits.
The central bank should not allow the auction to become a permanent
substitute for an interbank market, or to become the refuge of uncredit-
worthy banks after the other banks have moved on to interbank or
deposit-based sources of funds.? Use of a rule-based allocation proce-
dure does not relieve the authorities of the need to implement consistent
and well-formulated macroeconomic policies.

The early use of auctions should be associated with a phased reduction
in directed credits and in structural dependence on central bank credit,
and with further development in other areas of the central bank’s respon-
sibilities, notably bank supervision and the payments system. As part of
such packages of reforms, credit auctions in several Eastern European
countries appear to have successfully paved the way for the development
of interbank markets and more refined open market operations, and do
not appear to have resulted in excessive credit risk or monetary expan-
sion.? Some countries of the former Soviet Union have also seen positive
results from their early efforts to conduct monetary operations using
credit auctions. It is hoped that in these countries too the auction will
provide an institutional basis for further market-oriented development.
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