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Abstract. This paper revi the literature on Foreign Exch Risk M (FERM)

which has burgeoned during the last decade. Scholars’ and p i i
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rates in the early seventies as well as by the prono.. of the i FASB Slale-
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key informati | inputs y for any Foreign hange Risk M

forecasting exchange rates and ing exp to hange risk. Available decision

models for handling tr and lation exp are revi d next. A lud.

ing section identifies gaps in the existing Iiteralum and suggests directions. for future re-
search.

So much of barbarism, however, still remains in the transactions of most civilized
nations, that almost all independent countries choose to assert their nationality by
having, to their own inconvenience and that of their neighbors, a peculiar currency of
their own.

John Stuart Mill, 1894

M Of all the winds of change that have buffeted multinational corporations
(MNCs) in recent years, none has had a more pervasive imgact upon their risk pro-
file than the demise of the international monetary system cof quasi-fixed exchange
rates that had prevailed until March 1973 under the Bretton Woods agreement
(1944-1971) and, later, under the short-lived $mithsonian accord (1971-1973). A
somewhat chaotic system of floating exchange rates has enierged in its stead.
The resulting heightened volatility in currencies’ prices has severely disrupted
the steadiness of multinational corporations’ {oreign incorne streams. The recent
implementation of the controversial and inflexible FASB Statement Mo. 8 has fur-
ther exacerbated this seemingly erratic earnings pattern by doing away with the
former widely used practice of reserving for foreign exchange gains and losses
and forcing upon MNCs the periodic disclosure of such gaias and losses even
though no cash flows may be involved.

This unprecedented situation has stirred a considerable amount of interest
among both academics and practitioners in Foreign Exchange Risk Manage-
ment. This article reviews the literature on Fareign Exchange Risk Management
published in the last decade to identify the conceptual weaknesses underlying
the normative Foreign Exchange Risk Management decision models currently
available and to suggest fruitful directions for future managerially oriented re-
search.

Foreign Exchange Risk is commoniy defined as the additional variability experi-
enced by a multinational corporation in its worldwide consolidated earnings that
results from unexpected currency fluctuations. It is generally understood that
this considerable earnings variability can be ¢liminated — partially or fully—at a
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cost, the cost of Foreign Exchange Risk Management. Is such a cost warranted
or, in other words, should corporate treasurers be concerned with the smooth
period-to-period earnings pattern so cherished by security analysts, because a
volatile earnings pattern is commonly believed to affect the firm’s price-earnings
ratio and, in turn, its ability to raise funds at a reasonable cost?

Modern capital market theory, which defines foreign exchange risk as “the
systematic risk asscciated with a foreign currency denominated return (or cost)
stream and measured by the covariance between the rate of change of the ex-
change rate and the domestic market return” [80, p. 25], answers in the negative.
It argues that under certain assumptions of market efficiency (to be spelled out
below) Foreign Exchange Risk Management is totally superfluous. This some-
what extreme point of view, detailed in Logue and Oldfield [48], holds that a firm’'s
risky prospects are valued directly by the market on the basis of their expected
profitability and their systematic risk (that is, the risk which cannot be “diversi-
fied away”); thus, it should make “no difference to the valuation of either the total
market portfolio or the individual firm whether exchange risks...are passed
through to the capital market as part of the risk of the firm’s shares, or ‘laid off,’
or transferred directly to the market through forward exchange or foreign cur-
rency debt contracts.”! In this somewhat hypothetical world, MNCs’ treasurers
abdicate the initiative of Foreign Exchange Risk Management whose responsibil-
ity is fully transferred to the firm’s shareholders who, in turn, will manage the un
systematic portion of exchange risk through efficient portfolio diversification.
The relevant question for scholarly investigation thus becomes that of exchange
risk diversification from the viewpoint of the investor selecting claims on firms lo-
cated in different countries or operating across national boundaries (MNCs),
claims which are clearly denominated in different currencies. Normative re-
search efforts in this direction are aimed at extending the Capital Asset Pricing
Model to a multicurrency world; however, existing International Capital Asset
Pricing Models are based on extraordinarily restrictive assumptions. To wit,
Fama and Farber [24] and Grauer, Litzenberger, and Stehle [33] assume away in-
ternational capital rnarket segmentation (that is, international capital markets
are fully integrated). The former model presumes further that investors consume
only one homogenecus good and that Purchasing Power Parity holds at all times.
Solnik [72 a & b] similarly assumes full integration of international capital mar-
kets but allows for different consumption goods across countries; however,
exchange rates are assumed to be uncorrelated with the corresponding local cur-
rency market returns, certainly a convenient simplifying premise. In sum, all three
models acrobatically dispose of the exchange risk factor in their pricing of for-
eign currency denominated assets.
How to diversify exchange risk effectively at the investor level remains an unan-
swered question because existing International Asset Pricing Models require
satisfaction of a strict set of conditions which are far removed from the current
multicurrency institutional environment facing international investors. Therefore
it should come as no surprise that most theoretical models of Foreign Exchange
Risk Management and certainly all of current management practice have consid-
ered exchange risk from the viewpoint of a firm’s treasurer aiming at minimizing
the impact of exchange rate fluctuations upon earnings measured in some rele-
vant numeraire, thusi upholding the fundamental hypothesis behind Foreign Ex-
change Risk Management stated at the beginning of this section. Adoption of the
firm total risk viewpoint is further warranted, as Makin [50b, p. §21] argues, when
consideration is given to the time horizon of a typical manager which is likely to be
considerably shorter than the time period required for the impact of exchange market
disturbances on firm’s profit to net to zero. Further, costs of capital can be influ-
enced by the perceived riskiness of claims on multinationals and that perceived risk-
iness, relative to other multinationals, could be altered in the short run by heavy
exposures in foreign currencies.
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In a similar vein, Aliber [3, pp. 134-135] writes: “The question is whether the firm
or individual investor can do a more effective job of diversifying against ex-
change risk. . . The firm may have superior knowledge, and may be able to protect
itself against these risks at lower costs.”

Indeed, to the extent that individual investors face exchange controls, high trans-
action costs, and taxation, MNCs, because they can lessen the burden of such
market imperfections, are superiorly equipped to carry out currency diversifica-
tion on behalf of their shareholders.

Having explained the logic behind the relevance of corporate Foreign Exchange
Risk Management, this discussion next proceeds with a review of available meth-
odologies for generating the two key informational inputs for effective Foreign
Exchange Risk Management; namely, reliable probabilistic forecasts of future
spot exchange rates as well as a projection of corporate exposures on a cur-
rency-by-currency basis.

Although tremendous resources have heen directed at forecasting exchange rate FORECASTING
changes or establishing the irrelevance of such forecasting efforts (Market Effi- EXCHANGE
ciency hypothesis), little attention has been focused on the managerially more RATES
relevant issue of relating the forecastability of foreign exchange rates to Foreign
Exchange Risk Management proper. Accordingly, this section will consider first,

at some length, the general question of exchange rates forecasting indepen-

dently from the praxis of Foreign Exchange Risk Management before attempting

to reconcile the two.

The quantitative dimension of foreign exchange rates forecasting— that is, pre-

dicting expected future spot exchange rates —is traditionally emphasized by

most forecasting models. However, the operational value of such preclictions can

be greatly enhanced if they can be supplemented by a qualitative forecast. His-
torically, parity changes have, in most cases, been tightly intermingled with a
complex history of exchange restrictions running the gamut from selective con-

trols on capital account transactions to indiscriminate controls on all exchange
transactions.

The task of the currency forecaster is therefore twofold: (1) quantifying the mag-

nitude of expected exchange rate changes (devaluations or revaluations in the

context of pegged exchange rates; depreciation or appreciation in the context of

floating exchange rates), and (2) anticipating the likeiihood of imposition of ex-

change controls.

The current international monetary system is best described as a system in  Forecasting
which currencies within rnajor trading blocs maintain their former pegged yet ad- Pegged Yet
justable relationships with each other, but fluctuate continuously--or float in Adjustable
unison —against the currencies of the other major blocs. The European Monetary ~ Exchange Rates
System, for example, is very much resurrecting, on a regional basis, the Bretton

Woods system of quasi-fixed exchange rates through its tightly knit grid of par

values.

Under such conditions, forecasting discrete change in parities is a relatively easy

task, at least in direction if not in magnitude or timing. Jacque [39a, chapter 4] de-

veloped a four-step forecasting model.2 First, through a review of selected eco-

nomic indicators, the forecaster will identify \which countries have balances of

payments that are in fundamental disequilibrium. Second, for the currencies of

such countries, the forecaster will measure the pressure that market forces are

exercising on prevailing exchange rates. Third, the level of central banks’ foreign

exchange reserves gives an indication of the future point in time at which the

central bank will no longer be in a position to defend the: prevailing exchange
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rate. The fourth and crucial step is to predict the type of corrective policies that
politically motivatec decision-makers are likely to implement: will the country un-
der pressure adjust through a manipulation of its exchange rate (devaluation or
revaluation) or, instead, initiate, essentially for political reasons, deflationary or
inflationary policies combined with exchange controls and extensive interna-
tional borrowing?

An interesting attempt by Folks and Stansell [28] and Murenbeeld [53], based on
the usie of multivariate discriminant analysis, was made at identifying the likeli-
hood and direction of potential changes in par values of countries maintaining
pegged exchange rates (steps one and two of the above forecasting proceciure);
however, the forecasting outputs of such models is of limited value because they
fail to provide any information as to the timing or magnitude of a potential ex-
change rate change.

For controlled exchange rates, black market rates will prove to be heipful leading
gauges of subsequent devaluation of official (controlled) exchange rates. As a
rule, the black market rate (generally available from Pick’s Currency Yearbook
and Reports) depenis on the extent to which the official exchange rate overval-
ues the equilibrium exchange rate as well as on the extent to which illegal trans-
actors (black marketeers) are apprehended and prosecuted. Indeed Culbertson
[14] has shown that for an overvalued (controlled) exchange rate, the hypothetical
equilibrium exchange rate will fall somewhere between the official and the black
market rate.

Forecasting The return in early 1973 to floating exchange rates by a number of major curren-
Floating cies has generated considerable interest about the general question of whether
Exchange Rates:  foreign exchange markets do indeed constitute efficient markets. If clearly estab-
Market-Based |ished, the Market Efficiency hypothesis would have far-ranging forecasting
Forecasts jhications and could possibly establish the irrelevance of building elaborate
forecasting models, but, before this critical last point is further elaborated, a

careful statement of the efficient markets hypothesis is in order.
A foreign exchange market in which exchange rates always fully reflect all avail-
able information is said to be efficient.3 Three degrees of Market Efficiency are
customarily distinguished:? (1) the weakly® efficient market hypothesis says that
series of historical exchange rates contain no information which can be used to
forecast future spot exchange rates; (2) the semistrong version of market effi-
ciency holds that a large and competitive group of market participants have
access to all publicly available information relevant to the formation of expecta-
tions about future rates; finally, (3) if the set of available information also in-
cludes private or insiders’ information, the market is said to be strongly efficient.
Let us now review the evidence for and against the efficiency of the foreign ex-
change market and explain the forecasting implications of the hypothesis. Tests
of market efficiency have been characterized by the heterogeneity of the
statistical tools used as well as of the sample periods and currencies selected.
Furthermore, the testing methodologies used have generally been directly bor-
rowed from analogous empirical studies of the stock markets and commodity
futures markets, although it is not clear that they are appropriate for testing the
efficiency of foreign exchange markets given the presence of major, nonprofit-
maximizing participants, namely central barks. Finally, the lack of a comprehen-
sive testing of an exhaustive and uniform data basis clearly precludes reaching

clear cut conclusions for or against the efficiency hypothesis.®

Weak-form tests have received the most attention, probably because they are the
easiest to carry out. These tests are concerned with two major issues: the extent
of statistical dependence of successive changes in exchange rates and the prof-
itability of trading rules. In essence, what is being investigated is whether past
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series of exchange rates contain useful inforration for the prediction of future
spot prices, thus implying that general patterns would repeat themselves at
regular intervals.

The assertion that current exchange rates refiect all publicly available informa-
tion, as called for by the semistrong form of Market Efficiency, is so general that
it has proven a difficult hypothesis to test empirically. Accordingly, empirical evi-
dence for or against this form of market efficiency has been scant except for one
recent study by Rogalski and Vinso [63] which provided conclusive evidence in its
support.

Another forecasting model that has lately received increasing attention and that
is intuitively consistent with the semistrong form of the Market Efficiency hy-
pothesis concerns the predictive accuracy of forward exchange rates. Specula-
tors who think that the forward rate is above their expectation of the future spot
exchange rate will sell the foreign currency farward, thus bidding down the for-
ward rate until it equals the expected future sipot rate. Ccnversely, speculators
who see the forward rate undervaluing the expected future spot rate will buy
foreign currency forward, thus bidding the forward rate up until forward and
expected future spot exchange rates become equal. If speculative demand for
forward contracts were infinitely elastic and all speculators neld homogeneous
expectations with respect to the future spot exchange rat2, the current forward
exchange rate would be equal to the expected future spot exchange rate.

A number of theoretical arguments have been developed to establish that the for-
ward exchange rate must necessarily be a biased predictor of the future spot ex-
change rate.”8 For instance, this simple forecasting model stands in apparent
contradiction to the Modern Theory of forward exchange rates determination,®
which generally suggests that the speculators’ schedule is less than infinitely
elastic and that, as a result, the equilibrium forward rate of exchange would be
different from the future spot exchange rate. Only in the polar case (somewhat
unrealistic) of risk-neutral speculators should the forward exchange rate be con-
sidered as an unbiased predictor of the future spot excharnge rate.10

Extensive empirical testing of the Market Efficiency hypothesis, very ably sur-
veyed by Kohlhagen [41a], has generally suffered from the joint hypothesis prob-
lem identified by Levich [45a]. Prominent studies include those of Poole [60},
Dooley and Shafer [15], Giddy and Dufey [31], Logue and Sweeney [49], Cornell
and Dietrich [13], Roll and Solnik [64] and Kohlhagen [41c], whose detailed critical
evaluation is beyond the scope of this paper.

For fairly obvious reasons little attention has been devoted to the problem of
long-term foreign exchange rate forecasts which are a much needed informa-
tional input into the selection of an optimal currency denornination fcr long-term
debt financing or the even more puzzling question of dett refunding/debt refi-
nancing in a multicurrency context.

The relationship between the term structure of interest rat2s and exchange rate
expectations was explored by Porter [61]. The theoretical framework daveloped in
this seminal study showed how the term structure of international interest rates
can be used to make inferences as to the expected time path of the exchange
rate adjustment between two currencies. This approach was subsequently opera-
tionalized very elegantly by Dufey and Giddy [17].

Exchange rates econometric forecasting modeals are a systematic effort at un-  Econometric
covering a functional relationship between a set of explanatory (exogenous) vari-  Modelling
ables — such as, price levels differential, interest rates differential, or differential Approaches
in_the rate of growth in money supplies —ancl a dependent (endogenous) vari-

able —namely, the exchange rate. The functional relationship may involve only

the current period values of the exogenous variables or may be of a lagged na-
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ture; that Is, incorporate past periods values taken on by the exogenous vari-
ables. In this latter case econometric modelling is clearly inconsistent with the
Market Efficiency hypothesis whereas in the former case it is not necessarily so.
As a matter of fact, one may be tempted to argue that econometric forecasting
disregarding lagged functional relationiships is assisting the market in correctly
interpreting all currently available information, thus making it more efficient.
The specification of the model itself —that is, the nature of the functional rela-
tionship (not necessarily linear)—as well as the choice of exogenous variables
included generally blends economic theory (for example, a combination of the
Purchasing Power Parity and Fisher theories) with the model builder’s experience
and intuition. In that sense, econometric building is as much an art as a science
and accordingly the reader should expect the various forecasting services to be
idiosyncratic.

Structural equations: however (usually one for each currency forecasted) are ex-
tracted from time series of exogenous or endogenous variables —that is, from
past observations. This means that if a drastic change in the structural relation-
ship between independent and dependent variables were to occur and be disre-
garded in specifying functional relationships, the econometric model forecasting
value would be adversely affected. Thus, if one accepts that the behavior of pri-
vate and public market participants was markedly affected by the advent of float-
ing exchanges rates, it is perhaps too early to forecast currency prices in the
context of a floating exchange rates regime. The reason is that the observations
available are still too few and far between (spanning only the 1973-1979 period)
to derive meaningful functional relationships between exogenous and endoge-
nous variables. Yet a number of econometricians have apparently felt otherwise
because there are at least a dozen major econometric forecasting services that
can be subscribed to for a fee.

One last additional feature of econometric forecasting models worth comment-
ing upon is the random error term that is always incorporated in this type of
model.!! The inclusion of such a stochastic element allows probability state-
ments to be made about the forecasted variable. This is indeed an attractive fea-
ture compared with a point estimate (as provided, for instance, by forward
exchange rates) especially when it is recalled that the information is to be used in
a risk management context. However, for econometric forecasting to be theoreti-
cally correct, several requirements must be met.'2 The major theoretical flaw of
current forecasting efforts is probably the normality assumption (of exchange
rates probability distribution) which is generally made. That exchange rates are
not normally distributed has been established beyond doubt with Westerfield [77]
and Vinso and Rogalski [76] providing empirical evidence to the effect that ex-
change rates are best described as non-normal members of the Pareto-Levy class
of probability distribution.

As could be expected, there is some controversy as to the reliability of such econ-
ometric forecasts: in a recent examination of the track record of 6 major econo-
metric forecasting services, Goodman [32] found that

The predictive accuracy of most—not all—of the economics-oriented foreign
exchange rate forecasting services is so poor that they are likely to be of little use for
corporations trying to manage their foreign exchange exposure.

The results are quite different for the technically-oriented services. Their consis-
tently very strong predictive performance supports the view that speculative runs do
occur in the exchange market and that the foreign market is not efficient.

However, Goodman's testing methodology is questionable given that his com-
parative criterion allows subscribers to economics-oriented forecasts to act only
on the last day of the month; by contrast, subscribers to technically-oriented fore-
casting services are assumed to act on the day the forecast is received.
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By contrast, a thorough and up-to-date appraisal of 9 foreizasting advisory serv-
ices by Levich [45c] indicates that some services have consistently beaten the
forward rate and that the record of forecasting accuracy was too good to be ex-
plained by chance. These results are all the more interesting as they were estab-
lished by a Chicago-trained economist whose cloctoral effort was largely focused
on establishing the efficiency of the foreign exchange market [45b].

Addressing himself to the more fundamental question of why a small but vigor-
ously successful forecasting industry is competing with “free” market-based
forecasts available daily from the financial press, Makin [50c] appropriately re-
marks that such ex post empirical evaluation of the accuracy of forecasting serv-
ices is redundant. Indeed, the true market test is whether forecasters can coexist
with the “free” market forecast and incur positive information gathering and pro-
cessing costs while charging for their services a iee which allows them to earn a
competitive rate of return. However, it would he surprising that the output of a
permanently superior forecasting model be available comrnercially; in fact, a re-
cent survey by Evans, Folks, and Jilling [21] inclicated that 58.4 percent of the re-
spondents felt that currency forecasting was the weakest link in their exchange
risk management prograrms. One suspects that treasurers place only limited faith
in commercially available forecasts but find them helpful for bureaucratic hedg-
ing purposes.

In sum, the lack of decisive answers to the general question of forecasting Forecasting and
exchange rates remains probably the single most potent justification for under- Foreign Exchange
taking costly, and at times highly constraining, protective policies against for- Risk Management
eign exchange risk. More specifically, Dufey and Giddy [17] distinguish between

two basically different forecasting situations:

(1) The foreign exchange market is efficient (floating exchange rates); the use of

market-based forecasts is advocated. However, it should be recognized that the

market’s expected value will seldom be attained (that is, the actual exchange rate

will generally differ from the one actually predicted by the forward exchange

rate), hence the need to plan or attempt to forecast errors which are expected to

occur. Further, it becomes imperative to assess what would be the impact of

such unanticipated deviations from the expected rate on the net cash flows of

the firm. (See the section on Managing Economic Exposure.)

(2) The foreign exchange market is inefficient: hecause of stifling government

controls on interest rates and exchange rates (pegged yet adjustable exchange

rates); multinational corporations should aim at capitalizing on the profit oppor-

tunities available because of market distortions in order to offset the cost of op-

erating under government controls in real factor markets.

An operationally viable — if conceptually weak — measure of exposure to foreign MEASURING
exchange risk is provided by accounting rules. A convenient. dichotomy generally EXPOSURE TO

distinguishes between transaction and translation exposures. FOREIGN
EXCHANGE RISK

Wihlborg [79b] defines transaction exposure as an uncertain domestic currency  Transactica
value of an open position denominated in a foreign currency with respect to a  Exposure
known transaction; that is, a future foreign currency dencminated fiow. As ex-

pected, fluctuations in the exchange rate relationship over the life of the contract

will result in windfall cash flow gains or losse:s with tax implications which are

not necessarily symmetrical between gains ancl losses nor consistent across dif-

ferent types of underlying transactions. Jacque developed a simple exposure

netting algorithm [39a, chapter 5] on an after-tak basis for subsidiaries of a multi-

national corporation which are not subjected to homogeneous tax laws with re-

spect to exchange gains and losses.!3
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Translation Foreign market entry through direct investment, by contrast, results in so-called
Exposure translation exposurs which Wihlborg [79b] defines as the uncertain domestic
value of a net accounting position denominated in a foreign currency at a certain
future date: that is, a future foreign currency denominated stock. The practice of
periodically consolidating or aggregating parent’s and affiliates’ balance sheets
will generally entail exchange gains or losses of a non-cash flow (paper) nature
as exchange rates fluctuate over the accounting horizon. At the core of this con-
solidation process which allows multinational corporations to disclose earnings
valued in a single numeraire (reference currency) lies the controversial question
of how balance sheet accounts of foreign subsidiaries ought to be translated.
Should the accounts of foreign subsidiaries be treated as exposed or non-exposed
items —with exposed items translated at current exchange rates and non-ex-
posed items translated at historical rates? Until 1976 (which marks the imple-
mentation of FASB tatement No. 8) multinational corporations were left free to
use whatever methods they believed reflected most accurately their true eco-
nomic performance. Most firms used either the current/non-current, mone-
tary/non-monetary, or current method of translation, and there is an over abundance
of accounting literature debating the meiits and demerits of each method (cf.
Hayes [36], Barrett and Spero [7], Olstein and O'Glove [567], and Pakkala [58],
‘among the most prcminent papers).

The mandatory transilation guidelines put forward by Statement No. 8 (and subse-
quently No. 20) eliminated much of the flexibility that U.S.-based multinational
corporations previously had in translating their foreign affiliates’ financial state-
ments into the reference currency. The most dramatic and perhaps most contro-
versial ruling of Statement No. 8 is that exchange gains or losses resulting from
both the conversion and translation processes are to be included in the net in-
come for the accounting period in which the exchange rate change actually oc-
curred. The distinction between realized and unrealized gains and losses was
thus unequivocally discontinued as was the use of reserve accounts aimed at
mitigating the erratic impact of exchange gains or losses on the earning profile.
(For constructive suggestions on how such accounts could be reenacted see
Ankrom [4a].) Also controversial are the provisions calling for the treatment of
long-term debt as an exposed item (which led a number of U.S.-based MNCs’ affil-
iates to shun local c¢urrency long-term funding in favor of doliar-denominated fi-
nancing) whereas inventory would generally be considered as non-exposed. As a
whole, Statemerit No. 8 has been severely criticized in a flurry of articles appear-
ing in accounting magazines and journals. (See for instance Shank [67], Rodriguez
[62a], and Aggarwal [1] for a limited but representative sample of the literature.) If
Statement No. 8 has generally been received with skepticism by accountants,
treasurers of U.S. multinational corporations have vehemently opposed it as sur-
veys conducted by Choi, Lowe, and Worthley [11] and Stanley and Block [73]
clearly establish. A major study commissioned by the FASB (Evans, Folks, and
Jilling [21]) further reports that the implementation of Statement No. 8 resulted in
increased Foreign Exchange Risk Management activities especially by firms
which relied on trarslation methods most at variance with the guidelines laid
down by the new ruling.

The logical consistency of segmenting foreign subsidiaries’ financial statements
between exposed and non-exposed categories has been questioned by Aliber and
Stickney [2] who argue that if the Fisher effect holds, monetary items (generally
treated as exposed items) are essentially non-exposed as cumulative interest rev-
enue (exposure) over the maturity of the monetary asset (liability) and would off-
set the exchange loss (gain) from changes in the exchange rate. By contrast,
treating non-monetary items as non-exposed items essentially assumes that Pur-
chasing Power Parity will hold, which will generally not be true in the short term.

At the close of 1980, new controversy is about to be injected into this ongoing de-
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bate about what constitutes the optimal set of translation rules as the FASB is
considering for adoption a new exposure draft which would supersede Statement
no. 8. The new proposal would (1) impose the use of an all-current (or closing) rate
method and (2) differentiate between transaction and translation gains or losses.
The first proposal would require all balance sheet accounts to be translated at
the exchange rate prevailing at the time the consolidation is carried cut; income
statements would be translated at the average exchange rate for the reporting
period.

Second, only transaction gains and losses (both realized and unrealized) would
be charged to current income. By contrast, translation gains and losses would he
accumulated in “a separate component of stockholders’ ecuity.” This is a major
departure from FASB No. 8 rule and should recluce considerably the volatility in
reported earnings. Although the new exposure draft should be welcome by U.S.
multinationals, it is in clear contradiction with the concept of historical cost ac-
counting. Finally, the use of an all-current rate method for translating the balance
sheets of overseas subsidiaries operating in hyperinflationary econornies which
do not use inflation accounting would clearly lzad to exchange losses distorted
beyond reason; overall, Giannotti and Walker [29] expect the new exposure draft
to have a positive impact on the financial practices of muiltinational corporations
as corporate attention is diverted from translation to transaction exposure
management and foreign affiliates’ financing is sourced from local currency de-
nominated sources (rather than dollar denominated sources).

Although widely used, this accounting concept of exposure to foreign exchange
risk is, by definition, misleading, because it fails to incorporate the longer-term
impact of exchange rate changes on the economic valuation of the muitinational
corporation. Accordingly, Heckerman [37] outlines a net discounted cash-flow ap-
proach to the economic valuation of the foreign subsidiary of a multinational cor-
poration but fails to recognize that future cash flows are themselves a function of
exchange rates. A seminal paper by Dufey [16a] showecl that exchange rate
changes will predictably affect the nominal cash flows of the subsidiary of a mul-
tinational corporation; however, the net impact of such a devaluation or revalua-
tion will not necessarily match in direction nor in magnitude the percentage
change in the exchange rate. For example, a subsidiary operating in a devaluing
country may find itself benefitting rather than suffering from such a devaluation
if part of its revenues are derived from export sales.

A more systematic analysis of the impact of exchange ratez changes on the for-
eign subsidiary’s sourcing costs and sales revenue is found in Shapiro [68a]. On
the revenue side, he distinguishes between domestic and foreign sales cash-
flows whereas on the cost side he identifies three partially substitutable inputs:
namely, non-traded domestic goods and services, traded inputs, and imported
goods.

Shapiro correctly concludes that economic exposure will be determined by the
sector of the economy in which the subsidiary operates. As expected, the impact
of changing exchange rates will markedly differ for export-oriented subsidiaries,
strictly domestic-oriented subsidiaries facing no import competition, or sub-
sidiaries meeting the challenge of stiff import-competition.14

Both Dufey’s and Shapiro’s papers fail to incarporate in their analyses the finan-
cial sector nor do they envision the potential use of currency denornination of
debt for the purpose of neutralizing the economic exposure stemming from the
real sector. Furthermore, the concept of economic exposure is strictly appiied to
the foreign subsidiary of a multinational corparation and ¢enerally assessed in
nominal rather than real terms. The concept of economic exposure is obviously
just as applicable to a strictly domestic firm (that is, selling to and procuring from
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domestic markets) which may find itself exposed, in spite of itself, to the vaga-
ries of the international economy.

In a largely taxonomiic paper, Wilhborg [79b] questions the relevance of an indis-
criminate concept of economic exposure to foreign exchange risk by noting that
there is no exposure when inflation is neutral and exchange rates are determined
by the Purchasing Power Parity hypothesis. Indeed, real exposure will occur
when inflation is not: neutral (relative prices change with inflation and/or relative
prices change with the exchange rate) and exchange rates deviate from their Pur-
chasing Power Parity equilibria. The case of relative prices (including terms of
trade) changing with the exchange rate is examined in depth by Shapiro [68a).
Cornell [12] concurs with this dichotomy between nominal and real cash flows by
showing that, in a world in which exchange rates adjust instantaneously (Pur-
chasing Power Parity holds at every point in time), there is, in real terms, no ex-
change risk as long as relative prizes remain constant; thus, if contractual
commitments in nominal terms are avoided (that is, contracts are written in
terms of the price index), the firm will no longer be exposed to foreign exchange
risk. By contrast, relative price risk remains the fundamental source of risk to
which firms are exposed and it is equally faced by domestic and multinational
corporations. Whether Purchasing Power Parity does hold is an empirical and
controversial issue which has been extensively tested as illustrated in the com-
prehensive review article by Officer [66]. However, this theoretically attractive
concept of economic exposure is difficult to turn into an operational index of
exposure to exchange risk which could be readily used for Foreign Exchange
Risk Management purposes.

THE Normative models for Foreign Exchange Risk Management are few and far be-
MANAGEMENT  tween and one canriot help but contrast the sparsely populated research space
OF FOREIGN  of international corporate finance (of which Foreign Exchange Risk Management
EXCHANGE RISK 5 only one albeit major subset) with the overly prolific research effort in Market
Efficiency testing (as applied to the foreign exchange market). The dichotomy be-
tween transaction exposure covering and translation exposure hedging will

again provide a convenient framework for organizing our review.

Covering  Transaction exposure can be covered either through the use of forward contracts
Transaction  (available only for major trading currencies) or a combination of spot and money
Exposure  market transactions. If Interest Rata Parity fails to hold, 5 each option should be
computed and the optimal covering route should be compared with the expected
cost/revenue of retaining as uncovered the transaction exposure. This naive ex-
pected value criterion is discussed in Jacque [39a, chapter 7] and somewhat elab-
orated by Calderon-Rossel [10] who fails to recognize that both covering routes
are fully consistent with the Inierest Rate Parity theorem and certainly entail no
residual randomnesss. If covering is to be undertaken on a recurring basis, Giddy
[30b] questions the wisdorn of such a practice as —over the longer run —the for-
ward rate tends to be an unbiased predictor of the future spot exchange rate.
The case of contingent transaction exposures (resulting from competitive bid-
ding) denominated in foreign currency is examined by Feiger and Jacquillat [26]
who suggest covering such exposures through a combination of a forward sale
contract and a foreign exchange call option; however, a market for call and put
foreign exchange options has yet to materialize.
For the management of a vector of i transaction exposures, Kohlhagen [41b] de-
velops éudecision-theoreticpayoffyiN)=tuxm(N)=:matrix of profits over all sets of
possible exchange rates (each currency can take N different values) and over all
strategies (each of which is optimal for one set of future exchange rates). From
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such a payoff matrix, for a “conservative” firm aiming at protecting casii flows, a
simple maximin strategy will be derived whereas a more aggressive firm will pur-
sue a maximax strategy. Although theoretically inferior (no formal treatment of
decision-makers’ risk preference, no attempt at recognizing the statistical rela-
tionships among the exchange rates in which the transaction exposures are de-
nominated), this model is appealing from a managerial point of view because it
requires for informational inputs only estimates of reasonable ranges of future
exchange rates rather than specific exchaige rate projections with associated
probability distributions.

In a seminal paper, Folks [27b] questions the validity of the cover/noi cover para-
digm and suggests that an optimal level of retained uncovered exposure can be
found analytically by postulating a utility function as describing the risk prefer-
ence of the decision-maker.'® In a similar vein, Wheelwright [78] discusses the
practical transaction exposure problem faced by a “big-ticket” itern exporter. A
preference curve is developed that explicitly shows the tradeoffs that the deci-
sion-maker is willing to make between the risk surroundirig an uncertain situa-
tion and an amount to be received with certainty. The reader is left uncertain,
however, as to how this preference curve should be derived; namely, what choice
of a utility function is to be made for encoding the risk preference of the decision-
maker? Preliminary empirical evidence on risk-preference of treasurers of MNCs
is provided by Rodriguez [62b] who found asymmetrical attitudes toward foreign
exchange risks.

Apportioning of exchange risk in bilateral transactions is generally thought to be
achieved better by denominating the transaction in a third currency or mix of
third currencies (artificial currency units) rather than by resorting to a combina-
tion of the domestic currencies of the two contracting parties. Using an expected
utility framework of nominal return (cost), Schwab and Lus:tig [65] show that the
contracting parties will always achieve a superior sharing of exchange risk by
limiting themselves to a combination of their cwn currencies. Thus, the use of a
third currency or of artificial currency units such as SDRs, EURCOs, EUAs, or
ARCRUs should be discouraged.!” Only if the variability of real (rather than
nominal) returns (costs) is to be minimized should bilateral transactions be
denominated in third currencies or so-called “currency cocktails.”

For a set of transaction exposures denominaled in different currencies, Makin
[50b] derives an efficient frontier of optimal portfolios of shares of exposures to
be covered in a traditional mean-variance framework. Exchange rates are as-
sumed to be normally distributed and the matrix of variance-covariance for future
exchange rates available and stable. Although not stated, this model assumes
the utility of the decision-maker to be quadratic. In a theoretical paper Levi [44a]
shows that in a world where the matrix of cross-elasticitics between exchange
rate changes is fully known at the outset of the exposure horizon it is possible to
fully cover the entire portfolio of transactions exposure through only one forward
contract; this may perhaps explain why forward markets appear at times to be un-
derutilized. Yet cross-elasticities between foreign currency movements are sto-
chastic rather than deterministic thereby limiting the operational value of this
approach.

The economic exposure problem of a trading firm which imports comrnodities for
local sale is investigated by Hodder [38]. The mean-variance model developed by
that author traces the optimal level of forward cover to be sought by the importer
to the correlation between the local currency price of the imported commodities
(in inventory) and the exchange rate (in which the accounts payable are denomi-
nated). This is the question of “currency pass-through” vhich ecoriomists are
concerned with in attempting to explain balance of payments adjustment (or lack
thereof) to changing exchange rates.

For affiliates of multinational corporations operating in hyperinflationary econo-
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mies (underdeveloped countries), foreign short-term financing will generally
result in major transaction exposure management challenges. Effective costs
formulae reflecting anticipated exchange rate devaluations were developed by
deFaro and Jucker [25] and Shapiro [68b] on an expected cost basis generally al-
lowing for selectior of the optimal source of financing on the basis of linear sim-
ulations of exchange rates devaluations. The technique of swap loans popular
with a number of Latin American central banks allows the borrower to sheiter
loan principals from potentially large devaluation (see Eiteman and Stonehill
[20]). None of these studies consider, on a risk adjusted basis, what would be the
optimal portfolio of short-term financing sources as opposed to the cheapest bor-
rowing source as determined on an expected cost basis.

Hedging The essence of hedging is to substitute, at the outset of the exposure horizon, a
Translation known cost of buying protection against foreign exchange risk for an unknown
Exposure translation loss. In a sense, the hedger is tracling the uncertainty of an account-
ing loss which may never materialize for the certainty of the cost of eliminating
translation risks — & cost that bears some resemblance to an insurance premium.
Thus, the rationale behind the concept of hedging is to substitute for exchange
losses, footnoted in reported earnings statements, normal business costs (such
hedging costs may include a substantial cash flow loss/gain component) that
flow through the income statement.
The mechanics of hedging are set forth in Jacque [39a, chapter 9] who shows
that, contrary to the widely held view, hedgers are not speculators but covered in-
terest arbitragers in disguise. Liaeter [47a & b] develops a mean-variance frame-
work which allows the hedger to find “a combination of financing and hedging
operations that minimizes expected costs and strategy risk and does not violate
a set of recognized operational constraints.” Strategy risk is a combination of
two types of risk —the business risk measures the risk generated from relying on
future financing and hedging possibilities which are not known with certainty.
The second strategy risk, the devaluation risk, is a combination of risks arising
from “the possibility of wrong estimates in devaluation probabilities and devalua-
tion amounts.” This one-period (extended by Liaeter to a muitiperiod model in
[47b)), two-currency world model fails to recognize explicitly the possibly onerous
cash flow cost component of pursuing an optimal hedging policy. Last but not
least, Liaeter makes two assumptions in flagrant violation of accepted interna-
tional financial economics: interest rates are independent of expected parity
changes and exchange rates in various currencies are assumed to be uncorre-
lated. The former assumption ignores the Interest Rate Parity hypothesis
whereas the latter assumption contradicts the underlying rationale of the port-
folio approach to Foreign Exchange Risk Management.
Folks [27a] compares a mean-variance, minimax, expected monetary value and
expected utility criteria as a basis for deriving an optimal hedging strategy when
available Foreign [zxchange Risk Management techniques are adjustment of
fund flows, forward contracts, and exposure netting. None of these studies rec-
ognize that if the total cost of hedging is known with certainty at the outset of the
exposure horizon, the mix of translation gains/losses plus cash flow
losses/gains remains stochastic. An attempt at remedying this flaw is provided
by Jacque [39b] who formulates an expected utility theoretic hedging model
under an explicit chance constraint on the maximum cash-flow cost of hedging.
The only serious attempt at considering the set of translation exposures denomi-
nated in various currencies (held by a multinational corporation in the normal
coursie of business) as a portfolio of statistically interdependent (correlated) ele-
ments Is found in Gull [35] who formulated the optimization problem in a one-
period mean-variance framework which fails to distinguish the (random) cash-
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flow component of hedging costs from unrealized (paper) translation losses. The
major difficulty with such portfolio models is in generating the key informational
input; namely, the variance-covariance matrix of exchange rate changes. Gull
uses historical information to derive such a matrix in order to generate the
optimal vector of pro forma residual exposures, thus implicitly assuming that the
covariability structure of past exchange rate changes can be safely extrapolated
into the next period. Finally, as with all normative hedging models no attempt is
made at capturing the randomness of pro forma translation « xposures which
may be potentially as serious a source of risk as exchange risk itself.

The problem of selective hedging in a multi-period setting is solved by Shapiro
and Rutenberg [69a]. The stochastic dynamic programming algorithrn is formu-
lated under somewhat restrictive assumptions. Given current hedging costs, ex-
pectations of future hedging costs (both of which are assumed to be linear)
should a treasurer hedge a future period or should he wait? Hedging of a future
period can be achieved by selling the suspect currency forward for 7 periods and
buying it forward for (r-1) periods. One or several (discrete) devaluations are as-
sumed throughout the exposure horizon. An expected value criterion, thus as-
suming risk neutrality on the part of the decision-maker, is used. No attention is
paid to the cash-flow cost of deriving an optimai temporal hedging path.

As a general rule, economic exposure management should aim at neutralizing
the impact of unexpected exchange rate changes on net cash flows; this will gen-
erally be achieved by striving for a balanced currency mix of cash flows between
the cost and revenue side.

An operational approach for implerenting this concept of economic exposure
management was developed by Nauman-Etienne [54]: (1) identify managerial poli-
cies, operational characteristics, and environrnental parameters to which eco-
nomic exposure is sensitive; (2) define protective steps to minimize adverse
effects of unexpected exchange rate changes on future cash flows.

Optimally, the sales-inputs currency mix should be adjusted so that changes in
future sales revenue will be neutralized by changes in the cost of inputs; however,
such changes in the real sector of the firm will seldom bring about by themselves
a neutral economic exposure. Generally, manipulation of the currency risk of
short-term and long-term financing will e needed and this is generally the easier
to implement of the two prescriptions because the currency composition of fi-
nancing can be altered independently from the sources of inputs and destination
of sales; as such, it plays a natural residual and offsetting role in equating sales
revenue and input costs on a currency-by-currency basis. Carrying this argument
to its logical conclusion Dufey [16b] summarized it as “finance in the currency
where your profits are.” The obvious flaw in this approach is that it fails to incor-
porate the dynamics of the currency compositian of cash flow which generally re-
spond to a variety of exogenous factors which are difficult to anticipate. Also
disregarded in these studies is the simultaneous and offsetting change in price
levels; that is, the analysis is strictly conclucted in nominal terms rather than in
real terms.

Last but not least, exposure measurement and exposure management have to be
coordinated and integrated within an internally consistent set of guidelines ac-
ceptable to both subsidiaries’ and headquarters’ treasurers. Foremost is the
question of apportioning equitably the responsibility of Foreign Exchange Risk
Management without distorting the control/evaluation process of foreign opera-
tions [Korth 42b]. Lessard and Lorange [43] address the dilemma faced by MNCs
attempting to reconcile the organizational decentralization necessary for an ef-

Managing
Economic
Exposure

The Praxis of
Foreign Exchange
Risk Management

Journal-of International Business Studies, Spring/Summer 1981 93

Reproduced.with permission of the copyright owner. Further reproduction prohibited without permission.



fective planning/cantrol system in a large multinational/multidivisional corpora-
tion and the centralization imperative which is at the core of effective Foreign
Exchange Risk Management. Specifically, the authors consider the possible
combination of exchange rates — to be used in (1) setting the operating budget for
a particular time period and (2) tracking realized performance relative to bud-
geted ones. The authors suggest that the dilemma can be resolved through the
use of “internal forward rates”; that is, rates which are guaranteed by the corpo-
rate treasury irrespective of what actual exchange rates may turn out to be.
Organizational and ontrol considerations wiil undoubtedly play a crucial role in
setting up such a Fcrelgn Exchange Risk Management program which will gener-
ally have to be centralized at the helm of the corporate treasurer if the synergistic
benefits of muitinationalism are to be taken advantage of [Ankrom 4b]. This is in-
deed one of the major findings of a survey of corporate Foreign Exchange Risk
Management practices by Jilling [40].

One unresolved question remains: How to insure a consistent attitude toward
risk (both over time and across currencies) which wouldn't reflect exclusively the
treasurer’s preferences but which would be firmly grounded in senior manage-
ment’s outlook toward risk.

Long-Term Debt This review would not be complete without mentioning promising yet embryonic
Financing research efforts aimed at the determination of the optimal currency (or artificial
currency unit) of denomination in long-term debt financing. Jacque [39a, chapter
8] develops a break-even analysis methodological framework based upon ex-
pected net present value formulae (thus implicitly assuming risk neutrality on the
part of the decision-maker). Using a similar framework Giddy [30d] derives a num-
ber of simplifying focrmulae expressing the effective cost of foreign currency de-
nominated debt financing as a function of its nominal cost. Both approaches fail
to recognize the dependency (in a probability sense) of the vector of exchange
rates to prevail when interest and principal repayment will be made. Thus, future
exchange rates ought to be modelled as belonging to a joint multivariate prob-
ability distribution znd necessary parameters of such variates be computed ac-
cordingly.

FOREIGN The emerging, yet embryonic, consensus among financial theoreticians is that
EXCHANGE RISK  exposure to foreign exchange risk may matter less than is commonly believed by
MANAGEMENT o\ itinational corporations’ corporate treasurers, financial analysts, and inves-
m‘\gggf tors. This jaundiced view of Foreign Exchange Risk Management is upheld by
EFFICIENCY ngue and Oldfielq [4'18] who argue that in efficient markets Fo.reign Exchange
HYPOTHESIS Risk Management is irrelevant and also relatively harmiess. Theirs is loosely re-
ferred to as the Mariet Efficiency hypothesis and can be summarized in two prop-
ositions: in efficient capital markets, all available information is correctly
impounded or reflected in stock prices. More specifically, investors are knowl-
edgeable and sophisticated enough tc be able to read beyond conventional ac-
counting reports (balance sheets and income statements) to correctly assess the
true economic valuz of the firm. This would mean, among other things, that hedg-
ing translation exposure to reduce or eliminate earnings variability is pure ac-

counting gimmickry that shouldn’t fool efficient investors.
Thus, in an efticient market, the multinational corporation’s earning variability
(resulting from transilation gains or losses) would ke placed in a proper economic
perspective by invesitors and, therefore, should not atfect its stock’s price nor its
cost of capital. However, such clearsightedness on the part of the market would
require extensive and systematic disclosure by multinational corporations of
their foreign subsidiaries’ transaction, translation, and economic exposures.
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This practice is clearly not yet accepted because muitinational corporations gen-
erally disclose only consolidated financial statements.

This hypothesis seems to be contradicted in a recent empirical study by Makin
[50a] which suggests (but doesn’t necessarily prove) that, for instance, the first
set of earnings reports prepared under FASB Statement No. 8 resulted for at least
one group of firms (out of five) in the decline of their share prices that was not as-
sociated with overall market behavior. Thus the market would not be omniscient,
and additional, albeit limited and imperfect, information (as that disclosed under
FASB Statement No. 8) would lead investors to reevaluate their pricing of shares
of corporations exposed to exchange risk. These preliminary results, however,
failed to be upheld by the comprehensive study commissioned by the Financial
Accounting Standards Board [Dukes, 18] which caoncluded that the issuance and
implementation of FASB Statement No. 8 did not appear to have had significant
detectable effects on the security returns of multinational firms.

Second, in efficient foreign exchange markets, currencies’ prices adjust instanta-
neously to the inflation rates differential (Purchasing Power Parity hypothesis),
thus leaving unchanged the true economic exposure to foreign exchange risk of a
multinational corporation or of its foreign affiliates. The prescription in this case
is simple: elaborate assessment of a firm’s exposure to the inflation-cum-devalu-
ation cycle is redundant and, a fortiori, managing economic exposure is about as
irrelevant as managing accounting exposure. This point of view is elaborated
upon by Aliber [3] and Giddy [30c].

Obviously, the operational value of such an extreme policy prescription will de-
pend on the nature of the exchange rate system and the degree to which
exchange rates reflect the relative internal purchasing power of any pair of cur-
rencies. Under a system of pegged yet adjustable exchange rates, par value ad-
justments may significantly lag price inflation differentials and the competitive
position of the firm will be significantly and lasiingly affected, thus calling for a
strategic overhaul of the production and marketing policies. In the case of a do-
mestic or an exporting company, an exchange rate adjustment that fails to re-
flect the true cost constraints of the sector in which the firm is operating will
open new market horizons that would have been missed had the firm failed to rec-
ognize and/or anticipate correctly its true economic exposure.

Even in a world of floating exchange rates, which are being increasingly charac-
terized as efficient, managing economic exposure may be a less dubious under-
taking than implied by this second version of the Market Efficiency hypothesis.
Instantaneous exchange rates adjustment to price levels differential will gener-
ally fail to capture the discrepancies among various sectorial price level movements
that may indeed affect the true economic exposure of the firm. The sensitivity of
the firm’s cash flows to sectorial price movements should be carefully monitored
and incorporated in marketing, production and financial plans. Even under strict
conditions of foreign exchange market efficiency and positive bankruptcy costs,
Dufey and Giddy [17] still prescribe that Management of Foreign Exchange Risk
should aim at “structuring the firm’s’ liabilities in such a way that any unantici-
pated change in the return on assets is offset, as far as possible, by a change in
the effective cost of liabilities.”

Nearly all normative research efforts in the area of foreign exchange risk man-
agement have focused exclusively on short-term decisions involving accounting
exposure components of a firm’s working capital and one may wonder why the
case of stochastic transaction and transiation exposures has altogether been ig-
nored. Consider, for instance, the case of captive insurance companies which di-
versify their portfolio of underwriting activities by reinsuring a “layer” of foreign
risk; clearly, the magnitude of the transaction exposure is unknown (stochastic).
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Bidding on foreign projects or acquisitions of foreign companies will similarly en-
tail stochastic exposures whose magnitude can be characterized at best by a
subjective probatility distribution. Similarly, hedging translation exposure
always assumes that the translation exposure is known with certainty whereas,
in fact, it is extracted from pro forma statements and, thus, should be considered
as a random variable for Foreign Exchange Risk Managment purposes.
Furthermore, the longer-term dimension of Foreign Exchange Risk Manage-
ment —that is, long-term debt financing and debt refunding in a multicurrency
world —has hardly been considered.

In addition, most research undertakings —with two exceptions [Gull 35 and
Mak:n 50b]— were limited to a two-currency world (foreign currency in which the
exposure is incurred and reference currency [$] in which the MNC’s financial
statements are disclosed) thereby ignoring the diversification effect of holding a
portfolio of exposures denominated in currencies whose prices are correlated.
Moreover, transaction and translation exposures were handled separately with
no attempt at reconciling the two constructs into an operationally meaningful
single aggregate index of real exposure to foreign exchange risk.

Finally, all decision models — with one exception [Shapiro and Rutenberg [69a] —
were one-period models, thereby disregarding the sequential nature of Foreign
Exchange Risk Nanagement problems. The creation of new financial in-
struments such as interest rate futures, however, is opening new opportunities
for research in this area as it provides information on future forward exchange
rates — indeed a critical informational input for such decision models.

FOOTNOTES 1. Donald R. Lessard, International Financial Management (Boston: Warren, Gorhan and
Lamont, 1979), p. 3563.
2. For an analogous, but strictly qualitative four-step sequence see Korth [42a).
3. This concept of market efiiciency should be clearly distinguished from the concept of
market perfection. Market perfection is certainly a sufficient condition of market efficiency
but it is not a necessary one. As long as transactors take into account all available infor-
mation, even large transaction costs that inhibit the flow of transactions do not in them-
selves imply that when transactions do take place, exchange rates will not “fully reflect” all
available informaticon.
4. This three-tier categorization of Market Efficiency was suggested by Eugene Fama [23]
for empirical testing purposes in the context of stock prices.
5. Failure to establish the weak form of Market Efficiency would lend credence to the Price
Dynamics view of exchange rates behavior. One version of the Price Dynamics hypothesis
(the so-called “bandwagon” theory) asserts that a subset of market participants (market
leaders) are known or simply perceived by the rest of market participants (market
followers) to have earlier access to more timely and more accurate information concerning
factors affecting future spot exchange rates and/or to have the use of more sophisticated
forecasting models. Thus when the price of a currency begins to fall (to rise) market
followers will “jump on the bandwagon”; that is, join in the selling (buying) pressure as they
attribute the price change to a signal that market leaders (who know better) have them-
selves begun to sell (to buy). In so doing, market followers will be pushing the currency
price down (up) further until it overshoots its equilibrium level and the trend eventually
reverses itself. Clearly this view of exchange rates behavior supports the hypothesis that
past exchange rates contain useful information in forecasting future exchange rates as in-
formation only disseminates itself slowly among market participants, thus disproving the
Market Efficiency hypothesis.
6. For a critical evaluation of testing methodologies see Kohlhagen [41a, pp. 32-34).
7. A dissenting and somewhat unconventional opinion is offered by Papadia [59] who
challenges the view that the forward exchange rate is equal to the future spot exchange
rate and argues that:
one of the two currencies which is exchanged in a forward transaction is riskier than the other. This
implies that the party buying forward the riskier currency wl|| require a premium to enter the con-
tract. Such a pi will asa the forward and the
expected spol rate. The two parties could agree on a future price and still enter the forward con-
tract with a different one.

96 Journal of International Business Studies, Spring/Summer 1981

Reproduced. with permission of the copyright owner. Further reproduction prohibited without permission.



8. See for example Siegel’s paradox [71] based on Jensen’s inequality; McCulloch [52] sug-
gests however that the bias introduced by looking at only one side of the market is negligi-
ble.

9. For an in depth discussion of the Modern Theory see Grubel [34] and Stoll [74).

10. Such an attitude toward risk by speculators would result into an infinitely elastic spec-
ulators’ schedule.

11. An econometric model must contain a stochastic element to permit statistical infer-
ence from the data. The usual procedure is to hypothesize a model of varying degree of so-
phistication that should account for the phenomenon under review and then to add, almost
as an after-thought, a disturbance or random error term to which convenient statistical
properties are ascribed. This residual random error term rep: its in an | i
way all the factors that are ignored in the systematic part of the model.

12. Concerning the error term, e(t), the following six ¢onditions for a correct use of multire-
gression analysis are all too often ignored: (1) E[e(t)] = 0, (2) Var(e(t)] is constant and finite
(homoscedasticity), (3) zero covariance between any two dependent variables
(multicollinearity), (4) Cov[e(t), e(t-k)] = 0, (5) Cov[e(t), dependent variable] = 0, and finally,
(6) the error term is normally distributed e(t) = N(0,s2).

13. For a more limited attempt, see the model developed by Chemical Bank and discussed
in Teck [75]).

14. The concept of economic exposure is really the microeconomic analog of the well-
known macroeconomic problem of balance of payments adjustment (or lack of) to chang-
ing exchange rates.

15. For reasons why the Interest Rate Parity theorem may fail to hold, see the comprehen-
sive review monograph by Kohlhagen [41a], especially Section Il. A primary explanation for
observed deviations from Interest Rate Parity is transaction costs. For an attempt at mea-
suring these costs, based on an ingenious device (trilateral arbitrage), see Levich [45b].
Levi [44a] shows that asymmetrical tax treatments of exchange capital gains/losses and in-
terest income generally result in different after-tax Interest Rate Parity equilibria from the
before-tax equilibria generally tested for in existing empirical work.

16. However no specific utility function model is used, which leaves the decision rules de-
void of any operational content.

17. For a comprehensive discussion of artificial currency units, see Archeim and Park 51
An empirical assessment of risk reduction provided by denominating contracts in artificial
currency units is provided in Aubey and Cramer [6] as well as in Severn and Meinster (66]
with the later study focusing exclusively on the use of SDRs.
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