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I. Introduction 

Article IV of the Fund's Articles of Agreement stipulates, inter alia, 
that the Fund I'... shall exercise firm surveillance over the exchange rate 
policies of members...." An integral part of that mandate is the close 
monitoring and careful evaluation by the Fund of exchange rates and of their 
underlying determinants- -no matter what the member's chosen exchange rate 
arrangements. The substantial overvaluation of the U.S. dollar in 1984-85, 
the turbulence and sudden adjustments of parities and margins within the 
European Monetary System (EMS) in 1992-93, and the large realignment of the 
CFA franc earlier this year, all bear eloquent testimony to the proposition 
that exchange rates can get out of line with economic fundamentals. One aim 
of Fund surveillance activities (Article IV consultations, the World 
Economic Outlook, and Board meetings on World Economic and Market 
Developments) is to decrease the frequency and size of such exchange rate 
"misalignments" by encouraging a more timely adjustment of macroeconomic 
policies and/or exchange rates themselves. 

This paper provides a summary of the methodologies and types of 
indicators that are often employed, both inside and outside the Fund, to 
assess whether existing exchange rates are broadly in line with economic 
fundamentals. Much of the present conceptual framework represents 
refinements and extensions of earlier contributions to the analysis and 
surveillance of exchange rate policies. IJ A number of considerations in 
applying this framework to the assessment of exchange rates warrant explicit 
mention at the outset. 

As far back as 1945, Nurkse defined the equilibrium exchange rate as 
the rate that would yield equilibrium in the balance of payments, but with 
the three following important qualifications: that there be no undue 
restrictions on trade flows, no special incentives for inflows or outflows 
of capital, and no excessive unemployment. 2/ In other words, the 
equilibrium in the balance of payments should reflect appropriate policies 
and underlying economic conditions, and not be achieved by policy 
distortions or by unsustainable rates of resource utilization; by 
implication, a balance of payments position associated with chronic excess 
demand and high rates of inflation would likewise be regarded as an 
inappropriate external position. 3/ In this framework,, therefore, it is - 
the balance of payments that is the key "economic fundamental" determining 
equilibrium exchange rates--but only after that balance of payments position 
has been adjusted for temporary influences, for special factors, and for 

Tl/ In some sense, the present paper might be considered an update of the 
1984 IMF Occasional Paper, Issues in the Assessment of the Exchange Rates of 
Industrial Countries (IMF, 1984). 

2/ See his Princeton Essay published in 1945 entitled "Conditions of 
International Monetary Equilibrium." 

3/ The principles of Fund surveillance over exchange rate policies 
mention the types of distortions and policies that are inconsistent with 
balance of payments equilibrium. See "Biennial Review of the Fund's 
Surveillance Policy" (December, 1992b). 
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movements in other key economic variables.closer to their longer-term 
values. This distinction between observed outcomes and‘the "underlying" 
equilibrium, and the relationship between this underlying equilibrium and 
the "fundamentals," is at the heart of most equilibrium exchange rate 
exercises. 

A second key issue that arises in any effort to evaluate the 
consistency of exchange rates with economic fundamentals is the time 
dimension over which exchange rates, and their determinants, are to be 
assessed. This is important for two reasons. To begin with, those factors 
that have the most influence on exchange rates over the short term are not 
necessarily the same ones that will exercise the most influence over the 
long term. For example, if the relevant time horizon were two months, it 
might well be changes in the near-term stance of monetary policy and the 
resultant behavior of short-term interest rates that would constitute the 
main driving force on exchange rates; at the other end of the time 
dimension, e.g., a decade, greater a,ttention would need to be paid to such 
factors as underlying saving and investment propensities, which would be 
affected by such slow-moving factors as changes in demographics and 
technology. Alternative methods of assessing the consistency of exchange 
rates with economic fundamentals ,often employ different time horizons and 
therefore implicitly select different sets of economic fundamentals. 

Another relevant consideration in the time dimension of assessing 
exchange rates is the distinction between backward and forward-looking 
approaches. Should, for example, an estimate of the present equilibrium 
rate be generated by searching for an equilibrium period in the past and 
then updating that rate for the changes that have taken place between the 
base period and the present, or should that estimate be based on the rate 
that would produce an equilibrium,.given our best guess as to what will 
happen to fundamentals over the medium-term? Models which view exchange 
rates as asset prices imply that they are inherently forward-looking 
variables. This in turn implies that the current value of the exchange rate 
reflects expectations of the future evolution of the fundamentals, and that 
exchange rates will change when there are changes in expectations about the 
future path of these fundamentals (that is, when there is "news"). In 
Sections II and III below, both backward- and forward-looking approaches are 
examined. i 

A third dimension of the analysis is the extent to which it is 
multilateral in nature. In other words, how many foreign variables should 
appear in the list of "economic fundamentals"? The analysis of equilibrium 
exchange rates necessarily involves ,the use of effective exchange rates 
(that is, of weighted averages of bilateral exchange rates).rather than an 
analysis of individual bilateral rates by themselves. The need to account 
for the effects of a wide array of foreign variables has put a premium on 
methodologies that highlight interactions of the fundamentals among a 
country and many of its trading partners. This has encouraged the 
development of some of the early multilateral exchange rate models and has 
continued to generate high demand for later generation, multi-country, 
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macroeconomic models (such as the Fund's MULTIMOD). The continuing 
relevance of multilateral interactions is well illustrated by the dynamic, 
sequential nature of exchange rate pressures in the Exchange Rate Mechanism 
(ERM) of the EMS during the fall of 1992. The currencies that first came 
under pressure and subsequently devalued altered somewhat the "fundamentals" 
(e.g., the competitive position) of other currencies in'the arrangement that 
had not been attacked, and presumably affected in part the exchange rate 
pressures that the latter subsequently faced. The wider and stronger are 
such interdependencies, the more important it is to adopt a multi-country 
approach to the analysis of the fundamentals. 

A fourth key point underlying the analysis is that as the primary 
concern is with real exchange rates, the methodological issues ,explored in 
the paper are as relevant for countries that adopt policies of freely- 
floating nominal exchange rates, as for countries that target nominal 
exchange rates at a particular level or within a particular band. 
Nonetheless, some differences in the assessment of re,al exchange rates do 
arise between floating and pegged exchange rate systems. In the former, 
fluctuations in nominal exchange rates represent an important source of real 
exchange rate variability--in addition to movements of domestic prices--that 
is not present in pegged exchange rate systems. On the other hand, floating 
rate systems are endowed with an additional channel for real exchange rate 
adjustments--namely continuous movements in nominal exchange ,rates--that is 
unavailable to pegged rate systems (barring recourse to periodic, sometimes 
traumatic, discrete adjustments in parities). Thus, significant real 
exchange rate fluctuations are more likely to arise in a floating rate 
system, but the flexibility of the nominal rate is also an important 
mechanism for macroeconomic adjustment. By contrast, when the nominal 
exchange rate is maintained within a narrow band, movements in real exchange 
rates tend to be more moderate. However, when the real exchange rate gets 
out of line with fundamentals, either an explicit decision must be taken to 
change the nominal exchange rate, or other policies or mechanisms must be 
employed to adjust the underlying fundamentals to be consistent with the 
existing nominal exchange rate. Thus if it is desired to maintain a pegged 
nominal rate that has become inconsistent with, for example, international 
competitiveness considerations, then there must be adjustments in other 
areas of the economy, e.g., domestic prices and wages, in order to achieve a 
real exchange rate consistent with an equilibrium position. 

A number of restrictions have been placed on the scope of this paper 
in order to keep it within manageable proportions. First, no attempt has 
been made to assess the overall functioning of the international monetary 
system, to provide a comprehensive survey of the Fund's surveillance over 
exchange rate policies or to analyze the policy issues that arise when 
exchange rates are out of line with economic fundamentals; Each of those 
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subjects has been treated in other recent Board papers. l/ Instead, the 
aim is simply to give the Executive Board an up-to-date summary of some of 
the relevant analytical tools for assessing the consistency of exchange 
rates with economic fundamentals. 
certain degree of specificity on 

An unavoidable consequence of providing a 
"how" such exercises are done is that the 

paper contains a somewhat more technical treatment of issues than is 
customary in Board papers. Second, the focus in the paper is on the 
exchange rates of industrial countries. This is not because the assessment 
of exchange rate policies in developing countries is any less important to 
the Fund, or even any less amenable to traditional methods of exchange rate 
analysis. Rather, the focus reflects the view that structural differences 
between industrial and developing countries (including the degree of 
diversification in the range of goods and services produced, susceptibility 
to terms of trade shocks, the degree of capital mobility, and trend rates of 
inflation) and differences in the models currently available for assessing 
country interactions, make it preferable to treat the two groups separately. 
To some extent, this has already been done in earlier work (see 
particularly, Aghevli, Khan, and Montiel (1991), and the 1993 review of 
ESAF, "Operational Modalities and Funding Alternatives for an ESAF 
Successor-Preliminary Considerations" (IMF, 1993b). Moreover, exchange rate 
policies of developing countries will1 soon be addressed by the Board in 
connection with the forthcoming review of conditionality. 

The plan for the rest of the paper runs as follows. Section II 
discusses the assessment of exchange rates based on measures of 
international competitiveness. Such an assessment involves a comparison of 
past movements in prices or costs at home and abroad, taking into account 
changes in nominal exchange rates; the focus is thus on developments in a 
country's real exchange rate. If such an examination reveals a substantial 
gain or loss in competitiveness relative to a base period in which the 
external position was regarded as in equilibrium, there is a presumption 
that the exchange rate is no longer consistent with the underlying external 
position of the country. While a country's international competitive 
position is clearly one important determinant of its current account, as it 
is a key relative price determining the choice between domestic and foreign 
goods and services, other factors are also relevant. As this approach 
assumes unchanged equilibrium real exchange rates and ignores future 
developments, it provides only a partial and incomplete analysis. A full 
assessment of exchange rates therefo're requires a more general framework 
suitable for the analysis of the determinants of equilibrium real exchange 
rates. 

lJ See Strengthening the International Monetary System: Exchange Rates, 
Surveillance. and Objective Indicators (IMF, 1987); Characteristics of a 
Successful Exchange Rate System (IMF, 1991); Policy Issues in the Evolving 
International Monetary System (IMF, 1992a); "Biennial Review of the Fund's 
Surveillance Policy," and Supplement 1 (IMF, 1992); World Economic Outlook: 
Interim Assessment (IMF, 1993a); and International Capital Markets, Part I. 
Exchange Rate Management and International Capital Flows (IMF, 1993c). 
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Such a framework is provided in Section III. It is based on a 
macroeconomic approach of internal and external balance that abstracts from 
short-term cyclical fluctuations in output, inflation, and interest rates 
and focuses on exchange rates that are consistent with economic fundamentals 
over the medium term. By "internal balance," we mean a situation in which 
real output is at its potential level and inflation is at a low and 
nonaccelerating rate. By "external balance," we mean a current account 
position that would be generated by the economic fundamentals of national 
saving and investment when the economy is in internal balance, with the 
additional requirement that the resulting path of net foreign assets must be 
sustainable. An integral part of the notion of macroeconomic balance as 
used in this paper is that the appropriate monetary and fiscal policies are 
being followed over the medium term. The calculation of real exchange rates 
consistent with internal and external balance provides a framework for 
assessing the consistency of the actual exchange rate with economic 
fundamentals, which are those key variables underlying the macroeconomic 
balance position. Illustrative calculations from the existing literature on 
this topic are discussed; this discussion highlights the important point 
that while this approach can yield estimates of equilibrium exchange rates, 
such estimates are subject to a considerable margin of uncertainty. As 
such, it is only possible to generate a fairly broad range of equilibrium 
exchange rates that can serve as a benchmark for judging whether a country's 
present exchange rate is consistent with economic fundamentals. 

Section IV offers some concluding remarks. Anticipating those 
conclusions, the staff argues that while each of the methods of assessing 
the consistency of exchange rates with economic fundamentals has certain 
drawbacks that preclude precise estimation of the "right" exchange rate, 
those methodologies- -when applied in concert-- can nevertheless be useful in 
identifying exchange rates that are relatively far divorced from economic 
fundamentals, as well as in raising relevant questions about the 
sustainability of exchange rates that are less obvious "outliers." Finally, 
Section V offers some issues for discussion that Executive Directors may 
wish to consider in framing their interventions. 

II. International Competitiveness Indicators 

1. Purchasing power uaritv: basic concepts 

An important determinant of a country's external payments position is 
its competitiveness. The most common approach to the analysis of 
competitiveness involves a comparison of trends in exchange rates and 

--' prices, based on the concept of Purchasing Power Parity (PPP). This 
approach assumes that equilibrium real exchange rates remain constant over 
time and therefore that there is a tendency for nominal exchange rate 
movements to offset relative price movements. Three versions of PPP have 
traditionally been used in the literature: the law of one price, which 
relates exchange rates to prices of individual goods in different countries; 
absolute PPP, which relates exchange rates to overall price levels; and 
relative PPP, which relates exchange rate changes to inflation rates. 
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The law of one Drice states .that when there are no transportation 
costs and no impediments to trade (such as tariffs or quotas), the.prices of 
identical goods sold in different countries should be the same when 
expressed in a common currency. Empirically, the law of one price appears 
to hold quite well for homogeneous primary commodities traded on major 
organized exchanges, when appropriate adjustments for contract differences 
and delivery lags are made. l/ In contrast, differentiated products (such 
as manufactured goods and services) subject to international competition 
tend to follow the law of one price much less closely, at least over the 
short and medium run. 2J 

Absolute PPP extends the law of one price to the general price level: 
under the same assumptions underlying the law of one price, the same basket 
of goods and services should cost the same in all countries, when expressed 
in a common currency. If the law of one price held for every good, then 
absolute PPP between similar baskets of goods should also hold. Absolute 
PPP, however, only requires the parity relationship to hold on averaee for 
all goods--not strictly for each good. 

Absolute PPP provides a specific equilibrium concept of nominal 
exchange rates, the PPP exchange rate. This is defined as the rate that 
equalizes the prices of common baskets of goods in two different countries. 
When the market exchange rate is lower than this value, profits can be made 
by purchasing home goods and selling them abroad, thus pushing the exchange 
rate back toward its equilibrium value. Such arbitrage in trade is posited 
to provide an anchor for the nominal exchange rate, thereby ensuring that 
departures of the actual real exchange rate from its PPP level will be 
relatively short-lived. a/ 

Although the law of one price and its multi-good counterpart--absolute 
PPP--are intuitively appealing, their usefulness as a guide to exchange rate 
behavior is limited. Transportation and information costs, as well as 
institutional impediments to trade such as tariffs and quotas, limit the 
response of consumers and firms to even substantial cross-country price 
differences and thus prevent absolute price levels from being equalized. 
Relative PPP is yet a weaker condition than absolute PPP and assumes only 
that the rate of change in the nominal exchange rate will be equal to the 
difference between the domestic and foreign rates of inflation on equivalent 
baskets of goods. 4J If PPP is judged to hold in some particular year, 

I/ See, for instance, Goodwin, Grennes, and Wohlgenant (1990). 
2/ See, for instance, Isard (1977) and Kravis and Lipsey (1977). 
J/ See Chapters X and XI in Officer (1982) and Chapter IV in Turner and 

Van't dack (1993) for comprehensive surveys of the sizable empirical 
literature on absolute PPP. 

&/ See Ohno (1990) for an estimation of equilibrium PPP rates for the' 
yen/dollar and the mark/dollar rates. The OECD also provides periodic 
calculation of relative PPP exchange rates; see OECD (1987) for a 
description of the underlying methodology. 
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one can obtain a time series of the implied PPP nominal exchange rate from a 
time series of the inflation differential, which can then be compared to the 
market exchange rate. 

2. Causes and effects of deviations from PPP 

Most economic theories suggest that PPP should hold in the long run 
for traded goods, assuming that measurement problems invo-lved in 
constructing comparable price deflators can be resolved (see the discussion 
below). Empirical evidence on the validity of PPP is mixed, however. On one 
hand, a growing amount of empirical evidence suggests that PPP.does 
represent a useful reference for long-run movements in:industrial countries' 
nominal exchange rates and traded goods' prices. For example,, Lee (1976), 
Hakkio (1992), .and Lothian and Taylor (1993) have examined exchange rates 
and prices of traded goods dating back to 1900 and have detected a tendency 
for the exchange rates of major currencies to revert toward their PPP value 
over horizons of three to twelve years. These findings, however, contrast 
with other evidence indicating that PPP does not explain the behavior of 
exchange rates in the short .run (see, for instance, ,Frenkel (1978) and 
Krugman (1978)). When exchange rates and price movements are.compared 
between industrial and developing countries- -be it in either the long run or 
the short run--PPP is clearly rejected. l/ 

In sum, the evidence as a whole indicates that PPP is gene,rally a poor 
guide for short- and medium-run exchange rate behavior. ,There are four main 
reasons for this: hysteresis effects due to adjustment costs in trade; 
price rigidities in terms of the currency in which the goods are sold; 
imperfectly substitutable traded goods; and structuralchanges in technology 
and demand, particularly between traded and nontraded goods. The first two 
reasons explain why PPP can fail over short horizons, while the last two can 
be associated with persistent changes in equilibrium real exchange rates. 

l/ Evidence on PPP among industrial countries is also mixed when real 
exchange rates are computed on the basis of price deflators that include 
prices of nontradable goods (such as the CPI and the GDP deflator). For 
instance, Officer (1982) and Abuaf and Jorion (1990) report evidence in 
support of a CPI-based PPP among industrial countries, while opposite 
evidence is reported in the empirical literature following Balassa (1964). 
The recent study by Mark (1990) provides negative evidence on a CPI-based 
PPP, while Dueker (1993) reports inconclusive evidence. Using a sample of 
34 industrial and developing countries, Kravis and Lipsey (1983) show that 
aggregate price deflators tend to be rather uniform among industrial 
countries, whereas they decline sharply as the stage of development 
(measured by real per capita income) falls, with the price of:nontradables 
largely explaining the correlation. 
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Temporary deviations from PPP are generated in hysteresis models of 
trade. lJ These models emphasize that trade flows may not fully respond 
in the short run to a change in the real exchange rate because of the 
presence of adjustment costs. These costs include marketing of new products 
in a foreign country, expanding or reducing existing production or 
distribution lines, and altering brand recognition. 2J When such 
adjustment costs are present, only large departures from PPP trigger a 
response on the part of exporters that corrects the initial relative price 
shock. 

A second explanation for temporary deviations from PPP is provided by 
sticky price models of exchanpe rates (see Dornbusch (1976)). While 
originally aimed at explaining short-term volatility of nominal exchange 
rates, this class of models has gained status as a broad interpretative tool 
for gauging the effects of monetary policy in a world with sticky prices. 
This approach recognizes that prices react sluggishly in the short run to 
unanticipated changes in monetary conditions, thus inducing compensatory 
overshooting responses in nominal exchange rates. For instance, in response 
to a permanent increase in the domestic money supply, the nominal exchange 
rate would first depreciate by jumping to a value lower than its long-run 
equilibrium level, and then graduallly appreciate toward that equilibrium. 
Overshooting of the exchange rate (relative to its equilibrium value) 
results from differences in the speed of adjustment between financial 
markets and goods markets; the former respond swiftly to exogenous shocks, 
while the latter adjust over the medium run. 3J 

Yet a third factor motivating departures from PPP is imperfect 
substitutability among traded goods, which implies that differences in 
growth rates and in income elasticities across countries can become 

I/ Similar to its use in the physical sciences, the term "hysteresis" has 
been used in economics to describe a phenomenon (such as a trade imbalance) 
that fails to disappear once the causes that brought it into existence (such 
as an appreciated real exchange rate) have been removed. 

2J See, for instance, Baldwin (1988), Baldwin and Krugman (1989), Dixit 
(1989), and, for an informal review of the issues, Krugman (1990). 

a/ A broader class of models, the so-called portfolio balance models, 
extends the overshooting literature by allowing for imperfect 
substitutability among different countries' financial assets. Even in this 
type of models, temporary deviations from PPP may arise. See Dornbusch 
(1982) for a discussion of both approaches and Artus (1977) for a related 
approach. 
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important determinants of long-run trends in real exchange rates. I/ If, 
for example, world demand for the goods produced by the home country 
declines, there will be a tendency for the prices of these goods to fall and 
for the equilibrium real exchange rate to depreciate. In this case, 
however, it would be misleading to regard this real depreciation as an 
improvement in international competitiveness, as both the market-determined 
real exchange rate and its equilibrium value have declined by the same 
amount. Thus, it is not always easy to distinguish empirically when a 
change in the real exchange rate reflects a change in competitiveness or a 
structural change that leads to a fall in the equilibrium real exchange 
rate. 

A different rate of technological change in the traded versus 
nontraded goods sectors has long been recognized (Balassa (1964)) as a cause 
of sustained movements in equilibrium real exchange rates and, therefore, as 
a reason for the failure of PPP to hold. In a world with traded and 
nontraded goods, demand and supply for traded goods are brought into 
equilibrium on a worldwide basis, while demand and supply for nontraded 
goods are equated in each country's domestic market. 2/ While competition 
in goods' markets may keep prices of traded goods broadly aligned across 
countries, prices of nontraded goods in different countries need not move 
together. Thus, if the real exchange rate between two countries is computed 
using deflators that include both traded and nontraded goods (such as the 
CPI or the GDP deflator), then countries with faster growth of productivity 
in the manufacturing (i.e., traded goods) sector than in the service sector 
will exhibit a tendency toward real appreciation. 

This phenomenon is often advanced as an important factor underlying 
the secular appreciation of industrial countries' real exchange rates 

I/ The mere existence of heterogeneous traded goods, however, does not 
necessarily invalidate PPP as a long-run proposition. Countries facing less 
elastic import and export demand (such as Japan) have to some extent offset 
the: resulting tendency to real exchange rate appreciation by growing at a 
faster rate than their trading partners. See Krugman (1990) for a model 
that rationalizes this tendency, based on recent developments in the 
analysis of trade in differentiated products. 

2/- As resource allocation is driven by the relative price, of traded to 
nontraded goods, this price will tend to reflect the relative efficiency of 
production in these two sectors and the relative demands for traded and 
nontraded goods. For this reason, the relative price of traded to nontraded 
goods is often referred to as "the" real exchange rate. For consistency 
with the previous terminology, we shall continue to define the real exchange 
rate. as the price-adjusted nominal exchange rate. As discussed below, the 
two are closely related when the GDP deflator is used as the price deflator. 
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relative to developing countries. 1./ Even among industrial countries, 
different trends in productivity among traded and nontraded goods can be 
significant in explaining movements in equilibrium real exchange rates over 
horizons that are relevant for policy consideration. Japan is often cited 
as the classic case of a country where faster growth of productivity in the 
traded vs. nontraded goods sector, relative to its trading partners, has 
been associated with a real appreciation of the currency. Chart 1, which 
displays real effective exchange rates of the yen for both a composite 
tradable-nontradable index (the CPI) and a tradable-only index (the export 
unit value index) over the 1971-93 period, highlights this phenomenon; note 
the significant real appreciation of the yen for the composite price index 
and the contrasting approximate constancy for the tradables-only price 
index. 2'/ In short, in a world with structural changes leading to shifts 
of equilibrium real exchange rates, a country's competitiveness can only be 
fully assessed by explicit consideration of the factors leading to such 
changes. Section III examines these economic fundamentals and their effects 
on equilibrium real exchange rates. 

3. Real exchange rate indicators and competitiveness 

The main purpose of an analysis of competitiveness is to assess the 
effects of exchange rate changes on a country's external position by 
examining how such changes relate to the incentives faced by consumers and 
investors in their consumption and production decisions. Several measures 
of real exchange rates have been considered, at the Fund and elsewhere, as 
useful indicators of competitiveness. u 

As hinted at earlier in this section, a real exchange rate index based 
on the prices of tradable goods could be a useful indicator of potential 
exchange rate misalignment. For exports, such an indicator is defined as 

l-/ See, for example, Kravis and Lipsey (1983). Recognition of this 
secular trend also underlies the recent Fund recalculation of national 
outputs based on the principle of PPP. In this approach, goods and services 
are converted into a common currency not at the current exchange rate, but 
rather at the PPP rate that equates domestic prices with world prices for 
each country's domestic product. See Gulde and Schultze-Ghattas (1992) for 
a description of this methodology, and Annex IV in the World Economic 
Outlook (May, 1993d) and Chapter VI in Staff Studies for the World Economic 
Outlook (December, 1993e), for its application to cross-country real income 
comparison. 

2/ Marston (1987) provides an extensive discussion of this development. 
2/ Six series for real effective exchange rates are published by the Fund 

in the International Financial Statistics. These are based on wholesale, 
consumer, and export prices, value added, unit labor costs, and normalized 
unit labor costs. See IMF (1984) and Turner and Van't dack (1993) for a 
more complete discussion than that in the text. Turner and Van't dack also 
assess current trends in international competitiveness based on several of 
the indicators discussed here. 
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the ratio of a weighted average of foreign export prices .to the weighted 
average of the prices of exports of the home country; all expressed in the 
same currency. A rise in this indicator would signal a loss of 
competitiveness for the home country in its export markets. 

The main practical shortcoming of a conventional export-based index of 
competitiveness is that it may be subject to a sampling.bias. Specifically, 
such an indicator does not include all potentially exportable goods; rather 
it covers only those tradable goods that are priced sufficiently low--at the 
current exchange rate--to be exported. Although sampling biases may also 
affect other indicators (e.g., a good may be priced too high to be consumed 
in a particular country, and will thus be excluded from the CPI), export 
deflators are more narrowly defined than other price indices, and thus are 
more susceptible to this problem. More importantly, if traded goods are 
close substitutes, then the export-based real exchange rate is likely to 
show little variation. This is because exporters of homogeneous goods will 
adjust prices quickly in response to exchange rate changes--even though the 
relative profitability of producing the goods included in the export basket 
may vary considerably. Exporters can "price to market" by squeezing profits 
in the short term--but this is not a sustainable strategy in the long term. 
An export-based index of competitiveness may therefore provide little 
information on the relative profitability of domestic versus foreign traded- 
goods, and therefore on the incentives to shift resources into these 
sectors. 

More comprehensive measures of price competitiveness can be obtained 
by constructing real exchange rates based either on aggregate price 
deflators or on unit labor costs. For example, as a GDP-based real exchange 
rate reflects the ratio of the relative prices of nontraded to traded goods 
at home and abroad, an increase in this index would reflect either a loss of 
competitiveness in the traded goods market, or a greater incentive to 
allocate resources to the nontraded good sector at home than abroad. Thus, 
movements in this indicator would usefully reflect movements in important 
determinants of trade flows and real exchange rate pressure. In addition to 
GDP deflators, the candidates include wholesale price indices, value added 
indices, and consumer price indices (CPIs). The main practical disadvantage 
of wholesale and value added indices is the lack of cross-country 
comparability with regard to both concept and commodity composition; also, 
they are typically available only for the manufacturing sector, and often 
with a substantial delay. CPIs are available on a more timely basis and 
with greater frequency, but reflect taxes and other institutional 
distortions, as well as prices of imported goods; this latter feature makes 
CPI-based indices less indicative of the prices faced by producers. 

A real exchange rate index defined in terms of relative unit labor 
costs (ULC) in the traded goods' sector (typically identified with 
manufacturing) compares the relative profitability of nonlabor factors in 
producing manufacturing goods at home and abroad. Implicit here is the 
notion that the real exchange rate should be instrumental in equilibrating 
the rate of return to nonlabor factors across countries, In this respect, 
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unit labor cost indicators are useful for assessing competitiveness in terms 
of incentives to shift nonlabor factors domestically and internationally. 
They also have the advantage of being defined similarly across industrial 
countries. 

Again, however, there are drawbacks. First, because they are defined 
in terms of unit (or average) labor costs, such indices provide only a rough 
approximation to the relative incentives for labor allocation at home and 
abroad, which should be measured by marginal labor costs. Because the 
relationship between marginal and average labor costs varies with 
capital/output ratios, changes in the unit labor cost index may just be 
signalling changes in capital/output ratios that are unrelated to 
competitiveness. For example, a rapid shift of resources toward more 
capital-intensive industries may lead a country's ULC-based real exchange 
rate to overestimate its competitiveness gains. A good case in point is the 
Irish experience, summarized in Chart 2, where the rapid inflow of capital- 
intensive multinationals during the 1980s led to a substantial decline in 
the ULC-based indicator that reflected neither a decline in costs at the 
firm level, nor an exchange rate depreciation--but rather in part a shift in 
the relative factor content of output. A second problem associated with the 
use of ULC-based indicators is that nonlabor costs in production include not 
only the remuneration to capital, but also other costs, such as the rental 
of land and the cost of intermediate goods and primary commodities. As 
shown by Lipschitz and McDonald (1991>, a suitable correction of the labor 
cost index for the share of value-added domestically can be made in 
principle, but would be difficult to carry out in practice. Furthermore, 
two practical shortcomings of ULC-based indicators are the relatively long 
delay in their availability and the likelihood of relatively large errors in 
the measurement of their components. 

Finally, the attempt to forecast future changes in competitiveness 
(rather than simply assess past developments), underlies the so-called 
"structural" forecasting models of exchange rates. These models typically 
try to predict future movements of exchange rates by using a set of 
variables derived from models of exchange rates such as the monetary and the 
portfolio balance approaches. I/ In general, the empirical success of 
these approaches has been limited, and the general perception of this effort 
has changed little since the negative assessment provided by Meese and 
Rogoff (1983). 

Given the empirical problems involved in constructing models of 
exchange rates that adequately predict future exchange rate movements, 
greater effort has been placed, at the Fund and elsewhere, in exploiting 
market-based indicators of anticipated movements in exchange rates and in 
their fundamental determinants. These indicators typically include forward 
exchange rates, interest rate differentials, forward interest rates, yield 

1/ For a discussion of these models, see Frenkel and Mussa (1985), 
MacDonald and Taylor (1992), and Ta:ylor (1994). 
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curves, and option-based estimates of future exchange rate volatility. 
While these indicators have proven useful in certain circumstances in 
identifying incipient sources of exchange rate pressure, they also suffer 
from weak empirical performance. Additionally, as these indicators 
typically provide only estimates of nominal exchange rate movements, they 
must be supplemented by forecasts of inflation differentials. In general, 
use of market-based exchange rate indicators is a promising--yet rather 
undeveloped--area of research that may prove helpful in the assessment of 
exchange rates. 

4. Analysis of competitiveness at the Fund and recent 
experience with real exchange rate indicators 

Two frameworks for the construction of measures of competitiveness are 
currently used at the Fund. I/ The first framework, the Information 
Notice System (INS), is maintained by the Policy Development and Review 
Department, and involves calculation of CPI-based real effective exchange 
rates (REER) for almost 140 countries. 2J Trade weights are constructed 
using data on trade flows in manufacturing and primary (non-oil) 
commodities. A second framework, maintained by the Research Department, 
uses unit labor costs in manufacturing for 17 industrial countries to 
construct REER. 3/ 

Given the availability of a range of indicators of competitiveness, it 
is of interest to assess the relative usefulness of different indices as 
predictors of exchange rate pressure and changes in trade volumes. 4J In 
this connection, Lipschitz and McDonald (1991) study the evolution of 
Germany's competitiveness during the 1980s vis-a-vis its EMS partners. They 
show that the ability of ULC-based real exchange rates to predict changes in 
European trade shares can be enhanced by adjusting this indicator to account 
for movements of value added deflators in Germany and in her EMS partners. 
That study also suggests that the inability of standard GDP and CPI-based 

lJ These frameworks are based in part on the model of imperfect 
substitutes of Armington (1969), and on its empirical implementation by 
McGuirk.(l987) and Wickham (1987). 

2/ As part of the INS, the Executive Board is notified of changes in real 
effective exchange rates of more than 10 percent since a given reference 
period. 

J/ Both the INS and ULC-based weights currently reflect trade data from 
the 1980-82 period, although a revision based on updated trade data is 
ongoing and is expected to become operational in 1994. 

&/ Recently the Research Department has developed a Surveillance Data 
Bank which brings together data useful for the surveillance of industrial 
countries. This data bank does not contain new measures of competitiveness, 
but allows users to calculate real exchange rates between groups of 
countries in a simple and efficient manner. This is useful for examining 
regional issues, such as movements in competitiveness between members of the 
ERM of the EMS. 
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indicators of competitiveness to predict the pattern of market shares during 
this period can be explained by the slower rate of productivity growth in 
Germany's traded goods sector vis-a-vis her EMS partners. Differential 
productivity effects in EMS countries are also analyzed by Micossi and 
Milesi-Ferretti (1993), and by De Gregorio, Giovannini, and Krueger (1993). 

A summary of the behavior of different indicators of competitiveness 
in developing countries is provided by Wickham (1993). Using data for 
Colombia and Kenya as an example, that study discusses the difficulties 
encountered in constructing empirical counterparts to various theoretical 
concepts of real exchange rates. The study notes that despite the 
differences between the various approaches, different indicators end up 
being fairly similar in construction and behavior (more so for developing 
countries, where large exchange rate movements tend to outweigh the relative 
volatility of the price deflators). 

Recent studies, including several at the Fund, have tried to establish 
a link between market-based.expectations of exchange rate changes and 
macroeconomic "fundamentals," including competitiveness. 1/ Caramazza 
(1993), for.example, finds that investors' anticipations of a realignment of 
the French/German ERM parity from 1987 to 1991 can be explained in large 
part by several macroeconomic variables, including relative inflation rates 
and export competitiveness. Similarly, Bartolini (1993) studies the links 
between the competitive position of Ireland and market anticipations of a 
devaluation of its exchange rate from 1987 to 1993. He finds strong links 
between anticipated devaluations and both a CPI-based measure of 
competitiveness and a measure of expected devaluation of the currencies of 
Ireland's main trading partners. Rose and Svensson (1993) also find a 
strong link between inflation differentials and anticipated exchange rate 
devaluations, although their results are more mixed for a number of other 
macroeconomic variables. In general, evidence from these and other studies 
tend to support the predictions of PPP-based theories on the correlation 
between expected changes in exchange rates and inflation differentials. 2/ 

The links between competitiveness and trade volumes are explored by 
Marsh and Tokarick (1994). They estimate import and export equations for 
the G-7 countries from 1973 to 1991 at different levels of aggregation using 
indicators of real exchange rates based on consumer prices, export unit 
values, and unit labor costs. The study finds evidence of a long-run 
response of trade to real exchange rate behavior, but finds little evidence 
of a significant linkage in the short run. In addition, the study finds 

I/ In these studies, market-based measures of anticipated devaluations of 
ERM currencies are obtained by correcting interest differentials with an 
estimate of anticipated movements of exchange rates within their fluctuation 
bands. See Svensson (1993) for a discussion of the methodology. Isard 
(1994) provides a theoretical analysis of unemployment as a determinant of 
expectations of a change in a currency peg in a policy-optimizing framework. 

2/ See, for instance, Thomas (1993) and Chen and Giovannini (1993). 
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that either all of the three indicators work well, or none of them do. Thus 
the main conclusion of this study is that it is difficult to discriminate 
among these indicators. One reason for this would appear to be the large 
volatility of nominal exchange rates, which tends to swamp the difference in 
volatility among the individual underlying indicators. L/ 

To shed further light on these issues, it is instructive to examine 
the evidence on the behavior of the real exchange rate indices discussed 
above and of the trade balance in the two largest industrial countries from 
1980 to 1993. 2/ Chart 3, which graphically summarizes this evidence, 
reveals two main features. First, because of the strong volatility of 
nominal exchange rates relative to the volatility of prices, the different 
indicators of competitiveness tend to be highly correlated in the short run. 
The main exception is the slow response of Japan's export-based index to the 
appreciation of the yen in the second half of the 198Os, which partly 
reflects the attempt of Japanese firms to maintain market shares in response 
to fluctuations in the yen/dollar rate. The second notable feature of 
Chart 3 is that whereas losses of competitiveness are clearly associated 
with a declining trade balance in the case of the United States, the 
opposite is true for Japan, where current competitiveness losses are 
correlated with improvements in the trade balance. 2/ Clearly, however, 
this should not be interpreted as suggesting that changes in competitiveness 
produce perverse effects on a country's trade balance. A/ Rather, it 
shows that examination of trends in competitiveness alone--independent of 
considerations of structural and cyclical developments in output and demand, 
changes in policies, and financial market conditions--generally provides 
only a partial account of developments in external trade. 

In summary, while aggregate indicators of competitiveness may not by 
themselves be strongly correlated with changes in external imbalances, these 

L/ In a study of U.S. trade flows, Marquez (1992) finds that unit labor 
costs and consumer prices dominate some other indicators of competitiveness, 
but that the empirical results do not discriminate between these two 
indicators themselves. 

21' A discussion of the ability of alternative competitiveness indicators 
to explain external imbalances in selected industrial countries from 1963 to 
1983 is given in IMF (1984). 

2/ Similar pattern arise for other countries. For instance, losses in 
measured competitiveness tend to be associated with a worsening trade 
balance in Italy during the 1980s and early 199Os, but with an improving 
trade balance in the United Kingdom. For the remaining G-7 countries, the 
evidence on the simple correlation between competitiveness and trade balance 
is at best mixed. 

4j In this connection, it should be realized that there is ample 
empirical evidence that real exchange rates, after taking proper account of 
other relevant factors, including J-curve effects due to the lagged response 
of trade volumes, do have a significant effect on trade balances. See, for 
example, Hooper and Marquez (1993) and Meredith (1993). 
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indicators nonetheless are useful in signaling the emergence of market 
pressure toward adjustment of nominal exchange rates. Relative costs and 
prices are an important underlying determinant of external positions, and 
consequently large changes in competitiveness generate economic forces that 
move real exchange rates toward their equilibrium levels. An analysis of 
international competitiveness, however, constitutes only one ingredient in 
the assessment of exchange rates because it takes the level of equilibrium 
real exchange rates as given. As there is little reason to believe that 
real exchange rates should remain constant over time, it is necessary to 
incorporate the analysis of international competitiveness in a more 
comprehensive framework that can explain changes in the equilibrium rates 
themselves. The next section describes an approach that focuses directly on 
the equilibrium real exchange rates. 

III. Macroeconomic Balance Approach 

This approach uses the current macroeconomic position of the economy 
relative to positions of internal and external balance to calculate 
equilibrium exchange rates. Equilibrium exchange rates are assumed to 
depend upon the current set of exchange rates and degree of macroeconomic 
imbalances across economies. Accordingly, the macroeconomic balance 
approach includes a number of other macroeconomic indicators in addition to 
competitiveness in the assessment of exchange rates. 

The analytical basis of the macroeconomic balance approach was 
initially outlined in Swan (1963). It was refined by Fund staff during the 
197Os, and has been used more recently by John Williamson and others in 
their work on "fundamental equilibrium exchange rates" (FEERs). I/ It 
defines the equilibrium real exchange rate as that value which is consistent 
with internal and external balance over the medium term. Internal balance 
is normally defined in terms of achieving the underlying level of potential 
output, while external balance is defined in terms of achieving an 
equilibrium position in the current and capital accounts. 

A diagram can be used to highlight the key relationships involved. In 
Chart 4, the real exchange rate is measured on the vertical axis and real 
domestic demand on the horizonal axis. Internal balance is represented by 
the upward sloping Y* line, which represents those combinations of the 
exchange rate and real domestic demand at which the economy is at its full 
employment level, Y*. It slopes upwards because, as the exchange rate 
appreciates, more domestic demand is diverted from domestic to imported 
goods and foreign demand is switched away from exports; hence, more domestic 
demand is required to achieve the same level of output. Points to the right 
of Y* indicate that output is above potential, with higher internal demand 

l/ See Artus (1977), IMF (1984), and Williamson (1990). A useful survey 
of the issues related to equilibrium exchange rates is contained in Krugman 
(1990). 
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being satisfied by domestic output rather than imports, while points to the 
left of Y* indicate that output is below potential. External balance is 
defined by the CA* line, which shows the combinations of the exchange rate 
and domestic demand at which the current account is equal to its equilibrium 
level, CA*. It is downward sloping because higher domestic demand, which 
worsens the current account, needs to be offset by a depreciation in the 
real exchange rate to keep the external position unchanged. Points above 
CA* indicate that the real exchange rate is above (more appreciated than) 
the level required to achieve external balance, and hence that the current 
account is less than the equilibrium level, while points below CA* indicate 
a current account above its equilibrium value. 

The intersection of the two lines at point E determines the real 
exchange rate R* which is simultaneously consistent with both internal (Y*) 
and external (CA*) balance, and hence with appropriate underlying 
macroeconomic policies. The regions around E represent four types of 
disequilibrium. A point such as E' in the right-hand quadrant of the 
diagram corresponds to a position where output is above potential and the 
current account is below its equilibrium (E' is to the right of Y* and 
above CA*). This combination of inflationary pressure and current account 
deficit (relative to equilibrium) could reflect a rise in domestic demand 
caused, for example, by an expansionary fiscal policy. As an illustration 
of this situation, in 1985 the United States was in the upper half of the 
quadrant with output above potential, the current account below equilibrium, 
and an overvalued real exchange rate. The left-hand quadrant shows the 
opposite combination; depressed output and current account above the 
equilibrium level. This would be the typical position of a country in 
recession; Japan's current situation would be a relevant example. 

Points in the upper quadrant also indicate depressed output, but in 
this case it is combined with a current account below its equilibrium level 
due to an appreciated exchange rate. This combination of depressed output 
and an overvalued exchange rate appears to have characterized the 
macroeconomic positions of the United Kingdom, Sweden, Italy, and Spain 
prior to September 1992. Chart 5 shows that up to September 1992, the real 
exchange rate of these countries had, on average, appreciated considerably 
since 1987, which contributed to a deterioration in their current account 
positions that is masked by the weakness in domestic demand in 1991-93. The 
cyclical increase in unemployment from 1990 to 1993 in these countries was 
exacerbated by the need to raise interest rates in order to maintain their 
parities in the ERM (or peg to the ECU in the case of Sweden). Market 
participants focused on these developments and exchange market tensions 
emerged which ultimately resulted in these countries giving up their 
parities or peg in the summer and fall of 1993. 

This episode illustrates that important policy issues arise when 
cons.iderations of macroeconomic balance appear to indicate that there is a 
misalignment of exchange rates. As noted in the Introduction, it is beyond 
the scope of this paper to discuss the range of policy actions, and the 
circumstances under which particular actions would be appropriate, in cases 
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where the current real exchange rate appears to be outside a range of values 
that could reasonably be expected to be consistent with economic 
fundamentals. Nonetheless, a few brief observations are warranted. First, 
a more careful analysis of the underlying situation could reveal that a 
misalignment does not exist and that no policy actions are called for. 
Second, if indeed a judgment is reached that the exchange rate is out of 
line with fundamentals, the answer to the question of what policy actions 
are called for depends in part on whether the exchange regime is one of 
pegged or floating rates. Third, in this case under either regime two main 
courses of action need to be consid.ered: (1) adjustments in macroeconomic 
policies may well be needed in order to correct the misalignment by bringing 
the economic fundamentals in line with the nominal exchange rate; and (2) in 
the case of a pegged rate regime, an inconsistency between the real exchange 
rate and positions of internal and external balance may warrant an 
adjustment in the nominal peg. 

As the equilibrium exchange rate, R*, depends upon the internal and 
external balance of the economy, it will change in response to shocks that 
alter these balances. Consider the case of a rise in the price of oil for 
an oil exporting country (such as Norway). The boost to nominal exports 
implies an improvement in the current account balance. If the increase in 
oil prices raises the equilibrium surplus on the current account--on the 
grounds that some of the economic windfall is used to build up net foreign 
assets to provide income in the future--the CA* line will shift upwards. 
Hence, an increase in the price of oil will lead to a rise in the 
equilibrium exchange rate of oil exporting countries and an increase in 
domestic demand. This frametiork can be used to analyze other disturbances, 
such as discovery of natural resources, German unification, and 
technological change. For example, German unification resulted in a large 
transfer of resources from west Germany to rebuild the economy of the 
eastern half of the country, and thus a redirection of German saving from 
abroad to the domestic economy. This reduction in the equilibrium current 
account implies an upward movement in the CA* line, and hence an 
appreciation in the equilibrium real exchange rate. lJ 

In addition to analyzing changes in the equilibrium exchange rate, 
this framework is also useful in assessing the underlying reasons for 
deviations from equilibrium. Such an assessment is crucial in framing the 
appropriate policy response to an exchange rate misalignment. For example, 
if an overvaluation of the exchange rate is accompanied by excess domestic 
demand, the solution might well be to take steps to reduce demand. Such a 
policy, however, is less likely.to be appropriate if demand is already low 
relative to potential. This under:Lies the need for judgment in reaching the 
appropriate policy response to exchange rate misalignments. 

1/ For an empirical analysis of the economic effects of German 
unification, including estimates of the real appreciation of the deutsche 
mark, see Masson and Meredith (1990). 
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Implementing the macroeconomic balance approach requires two pieces of 
information. The first is a definition of internal and external balance, a 
subject which will be explored in the next section. The second piece is a 
set of estimates of the parameters which define the relationship between the 
current account, output, real demand, and the real exchange rate. 

1. Defining internal and external balance 

Calculation of the exchange rate corresponding to macroeconomic 
balance involves estimating the levels of output and the current account 
associated with internal and external balance. Internal balance is defined 
as the level of output consistent with both full employment and a low, 
sustainable rate of inflation. External balance is less easily specified. 
A broad definition would be the net flow of international capital that 
corresponds to equilibrium levels of national saving and investment over the 
medium-term. 

Internal balance is closely connected with the concept of 
macroeconomic stability, and in particular with the level of unemployment 
consistent with a nonaccelerating rate of inflation (NAIRU). The NAIRU is 
the level of unemployment consistent with nominal stability, since at this 
rate there is no pressure for inflation to rise or fall. Using this 
framework, potential output can be defined as the level of real output 
consistent with the NAIRU. lJ Empirical estimates of potential output in 
different countries have been done for some time within the Fund. Indeed, 
deviations of output from potential are routinely provided for the major 
industrial countries as an input into the fiscal impulse calculations in the 
WE0 exercise, and work on potential output is currently being extended to 
the other industrial countries. 2/ 

As noted above, external balance is more difficult to define. As the 
counterpart to the current account on external transactions is the capital 
account, external balance can be approached in terms of the desired net flow 
of assets between economies in the absence of significant institutional or 
governmental distortions. Seen in this light, the equilibrium current 
account represents the desired intertemporal reallocation of resources 
between countries, and identifying the preferred path for the current 
account involves identifying the preferred path for international debt. As 
with any intertemporal analysis, this path depends upon current assessments 

L/ Deviations from internal balance provide the justification for using 
cyclically-adjusted current account balances as an indicator to identify 
underlying current account positions, 

2/ Annex II of the October 1993 World Economic Outlook (IMF, 1993a), 
reports some potential output estimates. 
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of future variables. 1/ Several alternative methods for identifying this 
path are discussed below. 

One approach is to identify external balance with a zero current 
account, and hence with an unchanged level of nominal net claims on the rest 
of the world. While having the virtue of simplicity, such an assumption is 
without any firm analytical or empirical basis. Net flows of capital 
between countries can provide the same benefits for the international 
economy that domestic financial markets provide within an economy; namely, 
an efficient mechanism for moving capital between savers and investors. 
Identifying a zero current account balance as the equilibrium external 
position would fail to recognize these gains from allocating international 
resources. There have been numerous historical examples of persistent 
nonzero current accounts. The gold standard period provides a useful case 
in point. Between 1880 and 1913, the United Kingdom and Germany ran average 
current account surpluses of 4.5 percent of output and 1.8 percent of 
output, respectively, while Australia, Sweden, Denmark, and Norway all ran 
average current account deficits of between 2.5 and 3.7 percent of output. 
The persistent external deficits of many developing countries in the postwar 
period are another example. 

An alternative approach, discussed in IMF (1984), is to use data on 
international capital flows to differentiate between persistent transfers of 
long-term capital and more reversible short-term funds. The long-term flows 
are taken to represent the "normal balance" and are assumed to be 
sustainable over time, while the slhort-term capital transactions are taken 
as volatile flows that are transitory and reversible. In practice, however, 
it is extremely difficult to differentiate between these different flows. 
The reason is that this distinction between flows applies to the motives of 
the investor, which are very imperfectly correlated with any objective 
characteristics which can be measured using capital account data. 

Given these problems with identifying the equilibrium level of the 
current account directly from data on the external accounts, most recent 
calculations of the exchange rate associated with macroeconomic balance have 
approached the issue in a less direct fashion. Rather than looking at the 
current account per se, the desired current account has been derived from 
theoretical considerations regarding economic behavior in the rest of the 
economy. For example, Williamson (1990) discusses the saving and investment 
position of the major industrial countries using the debt cycle theory of 
investment, in which less developed countries borrow capital from more 
developed countries in order to industrialize, and the life-cycle theory of 
savings, which predicts that demographic differences across countries will 
systematically affect private saving. 

I/ The type of approach dates back to Sachs (1981). Mendoza (1992) 
provides a more recent framework, while Razin (1993) provides an overview of 
the literature. Ghosh (1990) provides some empirical results for the 
intertemporal approach to the current account using a highly stylized model. 
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Although Williamson uses a relatively informal approach to these 
calculations, it is possible to formalize such computations using empirical 
estimates of the impact of various factors on saving and investment. 
Bosworth (1993) provides a useful survey of the existing empirical 
literature on saving and investment, as well as several new results on the 
determinants of saving and investment using data across a number of 
industrial countries. These results confirm, inter alia, the importance of 
demographic factors for saving rates, and output growth for investment. I/ 

An alternative to the regression analysis used by Bosworth is to use 
macroeconomic simulations to estimate the effect of underlying disturbances 
on the world economy. Masson and Tryon (1991) use a modified version of the 
MULTIMOD macroeconomic model to estimate the impact of an aging population 
on the world economy. As the population ages, the private saving rate will 
tend to decline. Hence, cross-country differences in demographic trends 
imply movements in the equilibrium value of the current account. Similarly, 
Masson and Meredith (1990) use MULTIMOD to analyze the consequences of 
German unification on the world economy. Yet another alternative is to 
employ small theoretical models, using empirical estimates of underlying 
parameters, to provide estimates of the relationship between macroeconomic 
disturbances, the current account, and the real exchange rate (Ostry, 1988). 

One related issue worth mentioning is the impact of the government 
balance on the current account. At one extreme, the Ricardian model (Barro, 
1979) predicts that changes in taxation will be associated with offsetting 
changes in private saving, and hence that there will be no net impact on the 
current account. 2/ Alternatively, if private sector behavior is 
unaffected by the actions of the government, then changes in the government 
balance would feed into the external accounts on a one-for-one basis. The 
empirical evidence appears to lie somewhere between these extremes, showing 
a partial private-sector offset of changes in the government balance, and 
hence implying that the current account does depend, inter alia, on the 
fiscal policy of the government. 2/ The calculation of the equilibrium 
level of the current account then requires a projection of future fiscal 
balances. Other aspects of fiscal policy can also affect the saving- 
investment balance. This is most obvious in the case of policies which 
directly effect private saving or investment decisions, such as the 
incentive to save caused by the introduction of Individual Retirement 
Accounts (IRAs) in the United States, or a reduction in the retirement age. 
In general, fiscal policies pose a significant practical problem for the 
macroeconomic balance methodology, as implementation requires both estimates 
of the effect of these policies on actual saving and investment, as well as 

1/ For an analysis that explains movements in the current account in 
terms of the determinants of private saving and investment, see Knight and 
Masson (1989). 

2/ Note, however, that even in the Ricardian model changes in real 
government spending will affect the economy, and hence the current account. 

2/ Bernheim (1987). 
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some conclusion about the change in the underlying equilibrium levels of 
these variables. 

As the current account equals the change in net foreign assets 
(excluding the impact of valuation effects), it is necessary to ensure that 
the saving-investment approach to the current account is consistent with the 
equilibrium path of net foreign assets. While the saving-investment 
approach focuses on flow equilibrium, the net foreign asset approach 
involves identifying the underlying stock equilibrium of the economy. Here, 
the key is to determine the underlying demand for net foreign assets and the 
speed of adjustment towards this equilibrium. Masson, Horne, and Kremers 
(1993) provide some empirical work along these lines. Looking at the 
underlying stock of net foreign assets also focuses attention on the need to 
ensure that the level of international debt is kept within values that 
markets are willing to accept, and in particular that it is not exploding 
over time. 1/ 

2. Calculating the Macroeconomic Balance Exchange Rate (MBER] 

Once positions of internal and external equilibrium have been 
identified, the next step is to calculate the underlying exchange rate 
consistent with these values. Since this is a real exchange rate 
calculation, anticipated changes in domestic and foreign prices feed through 
directly into the equilibrium nominal exchange rate; thus, different 
inflation rates across countries are taken into account in the same manner 
as in the assessment of exchange rates based on international 
competitiveness considerations. At the same time, however, other economic 
fundamentals enter the calculation via their effect on the level of the 
external-balance position. 

Two approaches to this calculation have been taken in the literature: 
comparative static calculations and simulations using large macroeconomic 
models. As comparative static calculations often involve explicit 
consideration of many of the assumptions underlying both approaches, they 
are discussed below in some detail. This is followed by a discussion of how 
macroeconomic model simulations can be used to carry out the same 
calculations, together with an assessment of the comparative advantages of 
both approaches. Clearly, in practice neither method will produce an 
unambiguously unique value for the equilibrium exchange rate. Rather, these 
calculations will produce a range within which the underlying equilibrium 
exchange rate is likely to lie. 

L/ The relevance of stock equilibrium is illustrated, for example, by the 
situation of the United States in early 1985. If the U.S. dollar had 
remained at its highly appreciated level in January 1985, the implied future 
stock of U.S. liabilities to foreigners would have become implausibly large. 
Krugman (1989), for example, estimates that in 20 years the foreign debt/GNP 
ratio would peak at 50 percent. 
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The macroeconomic balance exchange rate (MBER) depends upon the 
underlying relationship between the current account and its determinants 
namely, domestic output, foreign output, and the real exchange rate. This 
functional relationship can be derived from estimated equations for trade 
volumes and prices. The volume of exports and imports depend mainly on the 
levels of economic activity (at home and abroad) and on the real exchange 
rate. This relationship is the empirical counterpart to the CA* line in 
Chart 4, with foreign output included since it affects the current account 
through the demand for exports. It is then straightforward to calculate the 
level of the real exchange rate which is consistent with estimated 
equilibrium values of the current account, domestic output, and foreign 
output. 

While this calculation provides an estimate of the deviation of the 
exchange rate from equilibrium, it does not explain the reasons for any such 
misalignment. For example, an appreciated exchange rate could reflect an 
unsustainable fiscal policy, a monetary policy oriented towards 
disinflation, divergent cyclical positions, speculative movements in the 
market exchange rate, or any of a number of other causes. Clearly, the 
appropriate policy response will depend upon the underlying causes for the 
misalignment, which requires a detailed judgment of the particular 
circumstances of the country in question. The Fund, with its surveillance 
expertise, is well placed to provide such an assessment. This paper is only 
concerned with the crucial first step in this process, namely how to 
identify whether there is an exchange rate misalignment or not. 

The chief complication in implementing the comparative static approach 
involve parameter uncertainty, time lags in the estimated equations, trends 
in the real exchange rate, the relationship between the real and nominal 
exchange rate, and the impact of the adjustment path on the final result. 
These will be discussed in turn. 

The accuracy of any estimated equilibrium exchange rate depends on the 
correctness of the empirical specification and on the precision of the 
underlying trade elasticities. Estimates of the elasticities associated 
with both activity and relative prices vary significantly across empirical 
trade models. l./ This range of estimates needs to be taken into account 
in any assessment of the precision of equilibrium exchange rate 
calculations. Most estimated trade equations also show that there are time 
lags.before changes in output and changes in the real exchange rate exercise 
their impact on the current account. This means that the current account 
relationship must take account of the impact of past changes in output and 
in the real exchange rate, as well as any trend in the level of the real 
exchange rate caused by underlying factors, such as differential rates of 

1; Goldstein and Khan (1985) provide a survey of estimated trade 
equations. 
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productivity growth. I/ In addition, the calculated real exchange rate 
will not translate into a one-for-one change in the nominal rate, as the 
change in the nominal exchange rate required to achieve this real value will 
depend upon the sensitivity of domestic prices and wages to exchange rate 
changes. In particular, if the economy is very open to international trade, 
changes in import prices will have a significant impact on consumption 
prices, real incomes, and wages. The nominal exchange rate component of the 
equilibrium exchange rate needs t,o reflect these domestic price responses. 
Finally, the equilibrium exchange rate may also depend upon the speed at 
which the economy moves back to equilibrium, due to the impact of the 
adjustment path on the external net assets of the country. An economy which 
has a current account which is below its desired level also has net foreign 
assets that are falling below their desired path. This implies higher 
interest rate payments to foreign creditors, a lower current account, and 
hence a larger eventual real exchange rate adjustment. 2/ 

Several papers have applied the comparative static approach to 
estimate underlying equilibrium exchange rates. Barrel and Wren-Lewis 
(1989) use the approach to estimate equilibrium rates across the major 
industrial countries. Using an equilibrium current account deficit of 
1 percent of GDP for the United States, and a desired surplus of 2 percent 
of GDP for Japan and Germany, they conclude that in 1989 the U.S. dollar was 
above its equilibrium value by 5-15 percent, while the yen and deutsche mark 
were below theirs by 5-17 percent. Bayoumi et al. (1994) carry out a 
similar exercise for the major industrial countries during the break-up of 
the Bretton Woods, fixed exchange rate system; however, the primary focus is 
on methodological issues rather than producing estimates of equilibrium 
exchange rates. Church (1992) and Wren-Lewis et al. (1991) use the approach 
to evaluate the ERM parity chosen by the United Kingdom when it entered the 
Exchange Rate Mechanism (ERM) of the European Monetary System. 2/ 

l/ For example, if all countries had the same output elasticities for 
exports and imports, but in one country the growth of potential output were 
lower than the rest of the world, exports would tend to grow faster than 
imports over time, implying a widening current account surplus. To offset 
this secular trend, the real exchange rate would have to appreciate steadily 
over time. In practice, however, differences in growth rates of output 
across countries appear to have been largely offset by differences in 
estimated output elasticities for exports (Krugman, 1990). 

Z!/ Artis and Taylor (1993) estimate that if an economy moves back to 
equilibrium (in a linear fashion) over five years, then the magnitude of the 
eventual exchange rate adjustment will be 15 percent larger than the 
adjustment required if the economy were to move to equilibrium immediately. 

A/ Both papers concluded that the exchange rate at the time of entry into 
the ERM was overvalued compared to its equilibrium value. 
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In principle, a similar approach to that suggested here could be used 
to analyze the equilibrium exchange rate of developing countries, L/ This 
is particularly true for some of the middle income developing countries with 
relatively diversified open economies and low tariffs, such as Korea, 
Thailand, Malaysia, and (more recently) Mexico. For other types of 
developing countries the analysis is still relevant, but account needs to be 
taken of several factors which are more important for these types of 
economies than for industrial countries. In particular, the effect of 
external disturbances to the terms of trade, reform of tariff policy, 
capital market constraints, and high and variable levels of inflation should 
be considered in detail in calculating the equilibrium exchange rate. 2/ 

Thus far, the exposition has outlined a comparative static approach to 
calculating the exchange rate consistent with macroeconomic balance. An 
alternative approach, utilized by Williamson (1985 and 1990), is to use 
macroeconomic model simulations to calculate the exchange rate associated 
with internal and external equilibrium. An advantage of the macro model 
approach is that it provides a consistent framework in which the 
interactions discussed above are taken into account automatically. 
Williamson (1990) provides a comprehensive examination of this approach. 
Several large macroeconomic models are used to estimate equilibrium exchange 
rates for the major industrial countries in 1990. His preferred estimates 
indicate significant deviations between actual real exchange rates and their 
underlying equilibrium values, particularly for the largest three industrial 
countries. J/ 

An advantage o'f using a macroeconomic model in this way is that many 
of the issues associated with the comparative static approach are accounted 
for automatically, such as the interactions between the level of net foreign 
assets and the current account, or the interaction between changes in the 
nominal exchange rate and domestic prices. Large macroeconomic models can 
also take better account of the way in which the economy moves back towards 
equilibrium. Potential output depends upon the capital stock and the NAIRU, 
which in turn depend upon many other factors, including government 
consumption, taxation, and structural policies. As internal equilibrium 

L/ See Edwards (1989) for a discussion of this approach. Ostry and 
Reinhart (1992) provide useful estimates of some important underlying 
parameters. See Ghosh and Ostry (1993) for an application to developing 
countries of the intertemporal approach to the current account. 

2/ See Khan and Ostry (1991) for an analysis of some of these types of 
disturbances on the equilibrium exchange rate. 

3/ In 1990, Williamson's figures suggest that the United States had a 
real exchange rate some 11 percent above its equilibrium value, while the 
real exchange rate for Japan and Germany were 13 and 15 percent, 
respectively, below their equilibrium values; the estimates were based on 
current account targets of a deficit of 1 percent of GDP for the United 
States and surpluses of 1.5 percent of GDP for Japan and Germany. 
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depends upon achieving full employment output, any endogenous movements in 
the level of potential output will influence the equilibrium exchange rate. 
Bayoumi et al. (1994) find that even in cases where the size of the exchange ' 
rate adjustment is similar, the effect on key economic variables such as 
output and absorption, can vary significantly depending on how the change in 
the exchange rate is brought about. 

On the negative side of the ledger, large macroeconomic models are 
complex. Because the exchange rate depends upon all of the interactions 
within the model, it also depends upon the degree to which these 
interactions have been properly specified. The size and complexity of these 
models often makes it difficult to check the appropriateness of these 
specifications. In addition, it can be time-consuming to carry out 
sensitivity analysis of the results. 

The value of such sensitivity analysis is illustrated by results 
reported in Bayoumi et al. (1994). Illustrative equilibrium exchange rates 
for the major industrial countries are calculated for 1971 (the period of 
the break-up of the Bretton Woods, fixed exchange rate system) under a 
number of different assumptions about the underlying elasticities, lags, and 
desired current accounts. Depending on the country, the estimated change in 
the equilibrium exchange rates varied by between 10 and 30 percent. I/ 

This uncertainty, however, has to be compared with the size of real 
exchange rate movements over the floating rate period. For example, the 
real effective exchange rate for the U.S. dollar fell by roughly one third 
between 1985 and 1988 (see Chart 3). While this is an extreme case, it does 
illustrate the size o-f the movemen'ts in the real exchange rate that have 
occurred during the floating exchange rate period. Faced by such large 
changes in competitiveness, the estimated equilibrium exchange rate 
calculations may still provide some guidance in assessing the extent to 
which actual exchange rates are in line with the economic fundamentals 
underlying internal and external balance. 

The approach adopted here can be compared with that outlined in earlier 
work on industrial-country exchange rates in IMF (1984). As might be 
expected, the overall approach described there is similar to that outlined 
in this section. However, there are also some important differences in 
emphasis. One is in the approach to the equilibrium current account. This 
paper has suggested that the equilibrium current account should be derived 
in the context of a more general macroeconomic approach 
to the balance of payments. The 1984 analysis compared underlying current 
account balances (which were actual current account balances adjusted for 
the effects of temporary disturbances, recent relative price changes, and 

I/ Using a somewhat different methodology, Williamson (1990) finds a 
similar level of uncertainty from the estimates of different macroeconomic 
models. This indicates a significant degree of uncertainty in these 
estimates. 
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cyclical positions) to the normal level of capital flows, which was based on 
extrapolations from past trends in international capital flows. The overall 
conclusion was that it was extremely difficult to arrive at a view of the 
normal pattern of capital for the industrial countries. Another difference 
is the discussion of the impact of the adjustment path upon the results. 
The earlier work contained little discussion of the impact of changes in 
levels of net international debt or in potential output. 

Finally, it should be noted that there have been some empirical 
studies in both an industrial and developing country context that estimate 
relationships between real exchange rate and a given set of fundamental 
determinants. lJ Although the selection of explanatory variables has 
differed across these studies, the investigations share a general framework 
wherein the real exchange rate- -affected by speculative and cyclical factors 
in the shorter term--eventually tends toward its sustainable equilibrium 
path--determined by underlying structural components over the longer term. 
Emphasizing the role of variables such as trade and productivity 
disturbances, and the equilibrium stock of net foreign assets, these studies 
can in principle provide estimates of a sustainable equilibrium path for the 
real exchange rate based on a longer run perspective. 

When all is said and done, the key issues in implementing the 
macroeconomic balance approach remains the degree of confidence with which 
the equilibrium level of the current account can be identified. If the 
equilibrium current account can be specified within a relatively narrow 
range, then the approach would appear to offer concrete guidance in 
identifying disequilibria in the international economy. On the other hand, 
if the plausible range for underlying external positions is very wide, then 
this approach will be capable of catching only quite large misalignments. 

This chapter has suggested an approach to equilibrium current accounts 
based on the fundamental determinants of national saving and investment 
across countries. This in turn requires a judgment about the particular 
fiscal policy considered appropriate for achieving macroeconomic balance 
over the medium term. Some of the elements needed to reach such a judgment 
are available from ongoing staff surveillance activity, but the prospective 
dividends from refining that judgment remain considerable. 

L/ Stein (1994) studies the case of the United States and links the real 
exchange rate to productivity and thrift proxies. Preliminary staff 
estimates support the finding of a long-run empirical relationship between 
the U:S. dollar real exchange rate and the economic fundamentals that 
underlie stock-flow equilibrium. Edwards (1989) estimates equilibrium 
exchange rates for a broad sample of developing countries. 
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IV. Summarv and Concluding Remarks 

There is widespread agreement that continuing efforts to strengthen 
Fund surveillance over members' exchange rate policies would be welcome. As 
part of these efforts, the analytical framework that is used to assess the 
consistency of exchange rates with economic fundamentals needs itself to be 
examined periodically and to be improved in light of both theoretical 
developments and the practical lessons of experience. This remains a 
challenging task--particularly in the face of evidence that structural 
models of exchange rate determination have thus far displayed only limited 
ability to explain actual movements of exchange rates. 

This paper has provided a critical survey of the main methodologies 
that are being employed both inside and outside the Fund to assess the 
consistency of exchange rates with fundamentals. 

The focus of Section II was on one of the key variables often used in 
evaluating a country's present exchange rate, namely, its international 
competitive position. Such an evaluation typically entails a comparison of 
past movements in prices or costs at home and abroad with nominal exchange 
rates. If such a comparison reveals a substantial gain or loss in 
competitiveness relative to a base period in which a country's external 
position was regarded as in equilibrium, there is a presumption that the 
current exchange rate is out of line with the equilibrium exchange rate. 
Study of earlier periods of external disequilibria and of exchange market 
pressure suggests that large changes in competitiveness were often an 
important factor in the generation of such pressures, thereby lending some 
support to this presumption. Each of the available measures of 
international competitiveness carries its own strengths and weaknesses. 
Much of the time, these different indicators of competitiveness will behave 
in a similar fashion, especially during periods of large swings in nominal 
exchange rates. That being said, the tendency of these different indicators 
to capture different aspects of competitiveness, as well as differences in 
data availability, timing, and coverage, usually make it desirable to 
examine them as a group to determine whether they are sending a robust 
signal. In a similar vein, selection of an appropriate base period (when 
the external position was in equilibrium) requires some sifting of 
alternatives, particularly since w‘hat is a good base period for the home 
country may not be a good base period for the partner countries involved in 
the comparison. The biggest problem, however, with the competitiveness 
approach (that is, with purchasing-power-parity calculations) is its 
assumption of an unchanging equilibrium exchange rate. In the real world, 
the equilibrium real exchange rate is affected by a host of factors--ranging 
from permanent changes in the terms of trade to alterations in saving and 
investment propensities. Other factors also contribute to significant 
deviations from purchasing power parity, especially over the short to medium 
term. In the end, therefore, competitiveness and purchasing-power-parity 
considerations are best viewed as (an important component of any serious 
assessment of exchange rates--but are far from the whole story. 
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To get around many of the shortcomings of the competitiveness model, a 
more comprehensive, "macroeconomic" approach is needed. Section III of the 
paper described the basic elements of such a macroeconomic approach. This 
approach attempts to abstract from cyclical and other short-term influences 
on the current account by focusing on positions of internal and external 
balance over the medium term. The former is identified as a level of output 
close to potential, while inflation is being maintained at a low level. 
External balance is best interpreted as a current account position that 
reflects equilibrium levels of national saving and investment under 
conditions of internal balance. Shifts in fundamental economic conditions-- 
be it the discovery of oil, or sustained inter-country differences in labor 
productivity, or changes in the age distribution of the population--are 
permitted under this approach to alter the underlying external balance and 
the equilibrium exchange rate as well. Suffice to say that, given the 
present state of the art, figuring out by how much changes in fundamental 
economic conditions would alter the underlying current account--country by 
country--remains a difficult task. The fairly wide variation in existing 
estimates of price and income elasticities for traded goods injects an 
additional source of uncertainty in the calculation of what is the required 
change in the exchange rate that will deliver the desired current account 
position. 

Nonetheless, the macroeconomic balance approach represents a 
significant improvement over the narrower, competitiveness approach. While 
it cannot be expected to generate a very precise estimate of the "right" or 
"equilibrium" exchange rate, it yields a useful framework for drawing 
informed inferences about large present or prospective exchange rate 
misalignments. Because exchange rates are driven by financial market 
conditions as well as by real underlying economic fundamentals, because one 
cannot be very precise in identifying positions of external and internal 
balance, and because the role of the exchange rate in overall economic 
policy is different under fixed than under floating rate regimes (a nominal 
anchor role versus a shock absorber or external adjustment role), a 
considerable degree of judgment is necessary to interpret the exchange rates 
that are derived from the macroeconomic balance approach as being 
"consistent with economic fundamentals." Given the uncertainties and 
sources of error inevitably associated with calculating equilibrium or 
fundamental real exchange rates, it is clearly more realistic to think of 
"ranges" rather than point estimates for surveillance work. 

This does not mean that the potential contribution of the 
macroeconomic balance approach is minimal. The identification and 
correction of relatively large misalignments at an earlier stage would 
itself be helpful. In this regard, the costs of a misaligned exchange rate- 
-especially when it involves a major currency--may increase more than 
proportionally with the size of the misalignment. All the more reason for 
trying to encourage earlier adjustments in either underlying macroeconomic 
policies and/or exchange rates. It is also likely that as work continues on 
the methodology, it may well be possible to narrow the confidence bands 
surrounding the estimates. And last but not least, the present methodology 
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has to be compared to the alternatives: few would argue that the market 
exchange rate is always the right rate, especially in view of the past 
decade's experience; the performance of short-hand indicators (interest rate 
differentials, exchange market intervention, etc.) as predictors of exchange 
market pressures has been less than impressive, and back-of-the-envelope 
estimates of equilibrium exchange rates are typically subject to more 
extreme assumptions and longer leaps of faith than those associated with our 
approach. For now, it's the best we have. 

V. Issues for Discussion 

1. 

2. 

3. 

4. 

Do Directors agree that although indicators of competitiveness are 
needed for the appraisal of exchange rates, they do not completely 
determine the equilibrium value of the real exchange rate? 

Do Directors view the macroeconomic balance approach as a useful 
supplement to the analysis of a country's international competitiveness 
position? In this connection, Directors may wish to comment on the 
characterizations of internal and external balance in the paper. 

As the estimates of a country's equilibrium real exchange rate will 
necessarily lie within a fairly broad range of values, do Directors 
view this as vitiating the entire approach, or do they view such a 
range as providing useful guidance for the assessment of exchange rates 
and of macroeconomic and exchan,ge rate policies in the home and partner 
countries? 

As Article IV of the Articles o-f Agreement stipulates a particular 
focus of the Fund's surveillance responsibilities on the exchange rate 
policies of members, the staff plans to continue its analytical work on 
the fundamental determinants of exchange rates, including the role of 
macroeconomic policies. Do Directors have suggestions for avenues that 
they regard as particularly promising and appropriate for the staff to 
pursue in their efforts in this area? 
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