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ABSTRACT

While there have been a number of studies of foreign exchange
risk management in UK Multinational Companies (MNCs), the
management of economic exposure has received very little
attention. The aim of this study was to describe the management
of economic exposure (and its relationship to transaction

exposure) in UK MNCs.

A random sample of twenty MNCs was selected, and archival data
relevant to foreign exchange risk management were gathered.
Finance personnel in both the HQ and the Irish subsidiaries of

the twenty companies were interviewed.

The results of the study with respect to transaction exposure
were similar to previous studies. However, data collected at a
subsidiary level revealed that the degree of centralisation may
be underestimated by HQ treasurers, since divisional personnel
may influence the practices in foreign subsidiaries. The degree
of centralisation was explained by the presence of transaction
costs in foreign exchange markets, and a relationship between
centralisation and netting opportunities was detected. The in-
house bank was highlighted as a mechanism for realising
transaction cost savings without decreasing operating unit

autonomy.



An examination of the economic exposures of the sample companies
revealed that economic exposure might be classified into four

subsets:

1) Sticky Price Exposure (of which transaction exposure is
a subset)

2) Traded Good Exposure (which arises from the tradability
of the MNC's products and factors of production)

3) Parallel Import Exposure

) The Macroeconomic and Sectoral Consequences of Exchange

Rate Changes

The managerial response to economic exposure was also examined.
The majority of corporate treasurers were only involved in
transaction exposures and, with a few exceptions, the response to
economic exposure was operational rather than financial.
Political and promotional tactics were used extensively to manage
economic exposure in the short-run. The creation of barriers
to entry (and the resultant decrease in the tradability of the
firm's products) was a popular medium-run strategy. The author
also found that only some of the sample MNCs had significant

economic exposures.

Finally, a decision support model was developed in order to

operationalise the measurement of economic exposure, and the

evaluation of exposure management alternatives.

xi



CHAPTER 1

INTRODUCTION

Multinational Companies (MNCs) may be differentiated from the
domestic firm by virtue of the fact that they operate in a number
of national Jjurisdictions, One of the key economic
characteristics of different national jurisdictions is the
existence of different national currencies. The aim of this
thesis is to document the effects of fluctuating currencies on
UK MNCs and to document how UK MNCs manage foreign exchange risk.
In this chapter the rationale for the study is examined and the
remaining chapters of the thesis are summarised. Finally, the

contribution to knowledge of this thesis is examined.

I: Rationmale and Objectives of the Study

Foreign exchange risk management has received considerable
attention in both the international financial management and the
international accounting literature. Moreover, foreign
exchange risk management is of considerable practical concern and
in recent years, the profession of treasurer has emerged in the
UK. However, despite both the attention which foreign exchange
risk management has received in both academic and practical
circles, there has been very little field research done on the
practice of forelgn exchange risk management. This study is
based upon the premise that a more intimate knowledge of the
practice of foreign exchange risk management will facilitate the

development of improved techniques for the management of foreign
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exchange risk. While there have been surveys of foreign
exchange risk management in the past, both in the UK and
elsewhere, the surveys have been limited to the examination of
the HQ treasurer's involvement in the management of a subset of
foreign exchange risk (transaction exposure). The objective of
this study is to examine how UK MNCs manage foreign exchange risk
(both economic and transaction exposure) at both a subsidiary and
a HQ level. Moreover, it is hoped that this analysis will lead
to suggestions as to how foreign exchange risk management may be

improved in practice.

In the following section, the remaining chapters are summarised
and the extent to which these objectives have been met is

examined in the final section of this chapter.

II: Summary of the Remaining Chapters

The first issue tackled in this thesis is the possibility that
foreign exchange risk management as a problem may be irrelevant.
There 1s a case for suggesting that foreign exchange risk
management should not concern managers. Dufey and Srinivasulu
[1984] summarise the argument in the following way.

"Foreign exchange risk does not exist; even if it exists, it
need not be hedged; even if it is to be hedged,
corporations need not hedge it."

This statement forms the subject matter of chapters two to four.
The existence of foreign exchange risk is discussed in chapter
two. The theory of international parity is critically

examined, and empirical studies of the parity relationships are
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surveyed. The conclusion of chapter two is that there are
potent empirical and theoretical reasons which support the

existence of foreign exchange risk.

Having established the existence of foreign exchange risk, the
effects of foreign exchange risk on the cash flows of the MNC are
examined, and the prior literature in this area is reviewed in
chapter thres. It is shown that exposure will be firm
specific, and that apart from the effects of exchange rate
changes on contractual commitments (transaction exposure), the
costs, prices and volumes of the MNC may be affected by exchange
rate changes. Having determined how the MNC may be exposed to
exchange rate changes, the measurement of exposure is examined,
and it is pointed out that it is likely that there will be
considerable difficulties attached to the measurement of exposure
to foreign exchange risk, and that it is extremely unlikely that
financial statements will reflect the effects of changes in

exchange rates on the cash flows of the firm.

If MNCs are exposed to foreign exchange risk, then should it be
managed, and if so, how? Some answers to this question are
sought in chapter four. The normative case for the management
of foreign exchange risk is similar to the arguments against the
dividend and debt irrelevancy propositions in domestic finance.
It 1is argued that there will be considerable informational and
capital market barriers to 'homemade hedging' and that there is a
normative case for the management of foreign exchange risk.

Some of the techniques, both financial and operational, which
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have been suggested for the management of foreign exchange risk
are then surveyed. It is argued that there may be
organisational constraints on the management of foreign exchange
risk, since there will be a case for centralising it, and that it
is quite possible that the locus of foreign exchange risk
management may be distributed between the HQ and the subsidiary.
Moreover, it 1s argued that the management of transaction
exposure is more likely to be centralised than the management of
economic exposure, due to transaction cost and measurement

considerations.

The prior literature and the theoretical reasoning in chapter
four lead to the rationale for this study, that transaction
exposure is only a subset of foreign exchange risk and that the
management of foreign exchange risk is likely to be distributed
throughout the MNC, In order to demonstrate the uniqueness of
this rationale as a guide to field research in foreign exchange
risk management, some prior empirical studies of foreign exchange
risk management are surveyed in chapter five. A research design
is then proposed which consists of an examination of foreign
exchange risk management at both the HQ and the Irish
subsidiaries of UK MNCs. The research methods suggested consist
of a combination of interview and archival data, and it is argued
that a relatively unstructured approach to data collection is

most appropiate to the problems being considered in this thesis.

Chapters six to nine concentrate on the results of the field

study. The role of the HQ treasurer in the management of
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transaction exposure is summarised in chapter six. It is noted
that many UK companies allow their foreign subsidiaries
considerable autonomy in the management of transaction exposure
and that a significant proportion of UK MNCs do not centralise
their UK transaction exposures. Moreover, these results are
shown to be consistent with the results of earlier UK studies.
The emergence of the internal bank as a mechanism for
facilitating the centralisation of transaction exposure is also
described, and it is argued that transaction cost considerations
may be the main force behind the centralisation of transaction
exposure. Moreover, 1t is suggested that it is quite possible
that the future may be characterised by the increased

decentralisation of the management of transaction exposure rather

than increased centralisation.

The role of the HQ treasurer in the management of economic
exposure is examined in chapter seven. It is shown that the HQ
treasurer has very little involvement in the management of
economic exposure and that there were only isolated examples of
HQ treasury involvement in the use of financial instruments for
the protection of economic exposure. However, it was found
that the advent of foreign currency options had led to some
alterations in both foreign exchange risk management policies and
the role of the HQ treasurer. Indeed, the availability of
foreign currency options may lead to an increased central

treasury role in the management of economic exposure.

The management of foreign exchange risk in the Irish subsidiaries
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of UK MNCs 1s summarised in chapter eight. It is shown that the
management of transaction exposure is constrained by the
existence of exchange controls but that operating and financial
personnel were quite involved with one another in foreign
exchange risk management decisions. Moreover, while the
treasurer's perceived role in the management of transaction
exposure at a subsidiary level was consistent with the results
obtained at the subsidiary level, examples were found of HQ
divisional staff attempting to influence the foreign exchange
risk management policies of the foreign subsidiaries, The
economic exposure of the Irish subsidiaries is also described and
the management tactics used to overcome economic exposure are
also summarised. In order to classify the subsidiaries, the
tradability of the subsidiaries' products and factors is used as

a basis for classification.

The economic exposure of the UK MNCs as a whole is examined in
chapter nine. It is shown that a substantial number of UK MNCs
have economic exposures, only to the extent that there is a time
lag between a change in the costs of a MNC and its subsequent
reflection in product prices. Moreover, transaction exposure
may act as a proxy for this particular form of economic exposure.
However, it 1s also shown that some UK MNCs have significant
economic exposures and the tactics which may be used to manage
economic exposure are summarised, using a six-fold classification

of economic exposure.

A decision support model is developed in chapter ten which may be
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used to measure the exposure of both the subsidiary and the MNC
as a whole, It is also demonstrated how the effects of
alternative policies on the exposure of the MNC may be
evaluated. Finally, the conclusions of the study, and some

suggestions for future research are presented in chapter eleven.

III: Contribution to Knowledge

This thesis represents a contribution to knowledge in so far as
it provides a description of the management of foreign exchange
risk (including economic exposure) at both a HQ and a subsidiary
level. The main limitation ;f the study is that only the Irish
subsidiaries of UK MNCs were examined. Moreover, the results
of the study should lead to an improvement in the practice of
foreign exchange risk management for two reasons. Firstly, a
complete catalogue of alternative tactics which may be used to
manage foreign exchange risk are presented, based upon observed
management practices. Secondly, a decision support model is
developed which permits managers to evaluate the effects of
alternative tactics and strategies on the MNC's foreign exchange

risk profile.
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CHAPTER 2

FOREIGN EXCHANGE RISK: DOES IT EXIST?

"There 1s no sphere of human thought in which it is easier
to show superficial cleverness and the appearance of
superior wisdom than in discussing questions of currency
and exchange.”

Sir Winston Churchill

House of Commons: 28-9-1949
In the previous chapter, it was pointed out that there may be
circumstances under which foreign exchange risk does not exist.
The purpose of this chapter is to examine the conditions under
which foreign exchange risk is unlikely to exist in order to
highlight the conditions which would lead to the existence of
foreign exchange risk. The traditional theory of international
parity receives considerable attention in international financial
management textbooks and constitutes a series of sufficient
conditions for the non existence of exchange risk. In the
following paragraphs, the traditional theory of international
parity is critically examined from both a theoretical and an
empirical perspective. One of the most interesting aspects of
this discussion is the manner in which the traditional theory
seemed to be accepted in both theoretical terms, and from an
empirical point of view, until the end of the last decade.
Since then however, the evidence against the traditional theory,
both theoretical and empirical, leads this author to conclude

that the traditional theory is unlikely to hold, and that it is

reasonable to assume that foreign exchange risk does exist.
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The traditional theory is discussed in the first section of this
chapter, along with the assumptions which are sufficient to
derive the theory. The empirical evidence supporting and
refuting the relationships postulated by the traditional theory
is then evaluated. An attempt is then made to synthesize both
recent theoretical and empirioal research, to demonstrate that
exchange risk does exist. Finally, the conclusions and the

implications of the review are examined.

I:The Traditiomal Theory

The 'traditional' theory of international parity, is based upon
the work of Fisher, Keynes and Cassel early in the twentieth
century. Giddy [1976a, 1977] resuscitated these theories and
they are now standard material in the international finanecial
management textbooks (e.g. Eiteman and Stonehill [1983], Shapiro
[1982]; Feiger and Jacquillat [1981] is a notable exception).
Eaker [1977] has suggested that the role of this model, rather
than being seen as representative of the world, should be seen as
a benchmark to signal profit making opportunities. This is a
reasonable justification if deviations are the exception rather
than the rule. However, the evidence suggests that deviatious
from parity relationships are the rule, and this in turn

questions the usefulness of international parity as a benchmark.

The following paragraphs provide an exposition of international
parity similar to that of Giddy [1976a] and a set of sufficient

conditions for international parity to hold. Finally, an
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attempt 1s made to discuss the a priorl implications of the

relaxation of these conditions.

The predictions of the Giddy [1976a] model, which in turn was
based upon the work of Aliber [1976a] and Aliber and Stickney
[1975], are threefold. Firstly, it is predicted that the
expected exchange rate change will equal the forward premium or
discount. This relationship is known as the unbiased forward
rate effect. The second prediction is known as the
International Fisher effect which predicts that the expected
exchange rate change will equal the difference in interest rates
between the two countries. Finally, the third relationship is
known as the purchasing power parity theorem and predicts that
the expected change in the exchange rate will equal the
difference between the anticipated inflation rate in the two

countries.

These three relationships may be deduced using the Fisher effect
as a starting point (Fisher [1907]), which states (ignoring the
cross product and using logarithms) that the nominal rate of
interest (R,) reflects the real rate of interest (R,) plus

anticipated inflation (P):
Ry=Rp+P @)
Assuming only two countries in the world, and using the

superscript "#n to denote one country and no superscript to

denote the other country, we can also say that this relationship

Chapter 2: Page 10



will hold in the second country.

The unbiased forward rate theory states that the forward rate

(Fg) equals the expected future spot rate (Sq). By implication,
the expected change in the spot rate equals the forward premium

or discount.

Letting SO represent the current spot rate, we can say:

Fp=54 (2)

Because of opportunities for covered interest arbitrage, the
expected terminal value of investing in a foreign currency
denominated bond and a forward exchange contract equals that of

making an investment in home currency in a similar bond.

Rp=Rp =Fg-Sg (1)

The main justification for this is that if the condition did not
hold, traders could earn more than the risk free return for

undertaking a risk free transaction.

The International Fisher Effect predicts that the expected change
in the exchange rate equals the expected interest rate

differential between two countries:
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L ]
Rp=Rp =S1=So (4a)

From equation (1) , we know that:

s _%
Rp=Rp+P : Ry =Rp +P

Subtracting,

(5)

Rp=Rp =R+P-Rp, =P

Since it is a unified capital market, the real rates of interest

in both countries must be equal.

Rp=Rp. (5a)

Furthermore the left hand sides of both equations (4) and (5) are

identical , so:

8 _8
F-So= Rr.'i-P- Rr. -P

SP-P' (6)

Then, using either the forward rate equation (3) or alternatively

the interest rate theory of exchange rate expectations (4a),
]
S1-SO=P-P (7

This is purchasing power parity (PPP) which in ex ante terms

states that the expected rate of change of the exchange rate
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equals the expected inflation differential.

In terms of equations, there are a number of ways to reach the
same conclusion; the system is overdetermined. In all, there are
six possible relationships which underly international parity:

1. International Fisher Effect (eq.l4a)

2. Purchasing Power Theory (eq.T)

3. Covered Interest Arbitrage (eq.4)
y, Unbiased Forward Rate (eq.2)

5. Fisher Effect and worldwide real interest rate (egs. 1,5a)
6. Covered Commodity Arbitrage (eq.6)

The latter relationship has not, as far as this author is aware,
been discussed in the literature before or tested. For example,
Eiteman and Stonehill [1983] dismiss it by arguing that since the
other five relationships hold, it will also hold. Roll [1979]
discusses cross border commodity speculation as a mechanism for
purchasing power parity deviations and may be construed as being
in a similar vein. In principle, it would consist of selling a

commodity forward in one currency, buying it forward in a second

currency and using a forward contract to pay for it.

The interesting feature of these six relationships is that they
are interdependent and empirical results are to some extent
analagous to the degrees of freedom problem in statisties. If
one relationship can be falsified, then at least one other must
also be falsifiable. Figure 2.1 illustrates the interaction of

these relationships and the degrees of freedom problem.
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4 3 , 5
81280 <==> Fg=Sg <==> Ry=Rp" <-=> p-p*
|
11

6

—— . e —— -

fig. 2.1

Giddy [1976a] while presenting the traditional theory as "An

Integrated Theory of Exchange Rate Equilibrium", only succeeds in

providing a description of exchange rate equilibrium, and

manifestly fails to describe the underlying assumptions. Solnik

[1978] has suggested four assumptions which are sufficient to

derive these relationships. They are:

A1 Financial markets are perfect and frictionless. There are
no transactions costs, government controls or taxes.

A2 Goods markets are perfect and frictionless. International
shipment is free, instantaneous and costless. This also
implies the law of omne price.

A3 There 1s only one consumption good, which is common to
everyone,

Al The future is known with certainty.

Essentially, the assumptions lead to a general equilibrium

setting. Unfortunately, the monetisation of such a setting, in

particular with a quantity theory formulation as in Cassel

[1916a] poses problems since excess demands for goods are

homogeneous of degree zero in money prices while the excess

demand for money is homogenous of degree one in money prices.

Patinkin [1956] overcame this problem by incorporating real money

balances in the system.

However, there is still a basic paradox in the model since within

such a world it is difficult to find a rationale for the
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existence of money, or for that matter, foreign currency.

Keynes [1937], argued that:

"Our desire to hold money as a store of wealth is a
barometer of the degree of distrust of our own calculations
and conventions concerning the future...”
This line of reasoning has also been pursued more recently by
Clower [1965] and Leijonhufvud [1968]. The implication of this
discussion is that the existence of a store of value will arise
only when assumption AY is relaxed, since consumers will no
longer be perfectly informed about present and future exchange

opportunities, this in turn may lead to the non clearance of

other markets and the violation of assumptions one and two.

Rather than formally derive the parity relationships, the
remainder of this section shall analyse the consequences of
relaxing these assumptions. Firstly, it is necessary to specify

which relationships are contingent on particular assumptions.

A1 => Interest rate parity (IRPT)

A1 + A => The unbiased forward rate (UBF)

A1 + A2 + A3 => Purchasing power parity theory (PPPT)
Al + A2 + A} => The Fisher effect (FE)

A1 + A2 + A3 + A4 => The international Fisher effect (IFE)
A1 + A2 + A3 + Al => Covered commodity arbitrage (CCA)

I.i: Relaxing the Assumption of Perfect Financial Markets

This possibility has not been analysed to any great extent in the

literature. On a priori grounds, it seems reasonable to argue

Chapter 2: Page 15



that imperfections may hinder all the relationships.

Unfortunately, obtaining determinate solutions in the presence of
transaction costs, or segmented international financial markets,
is not amenable to many of the analytical techniques in financial
economics, Deardorff [1981] has examined the effect of
transaction costs on IRPT and we will return to his analysis in

the section on the tests of IRPT.

I.ii: Relaxing the Assumption of Perfect Goods Markets

Again, this assumption has not received much attention in the
literature. Grauer et al. [1976] did examine the case of ad
valorem imperfections, but otherwise, empirical evidence against
the law of one price has been invoked against this assumption
rather than a priori arguments. It is however worth noting,
that a number of macroeconomic models and the exposition of Adler
and Lehmann [1983] assume that goods markets are 'stickier! or
more inefficient than financial markets. This issue will be

dealt with more fully in section III.

I.iii: Relaxing the Assumption of a Single Good

This assumption has received widespread attention in the
literature, and Adler and Dumas [1983] suggest it as the basis of
international finance. The difficulties with relaxing this
assumption arise from the problem of constructing an index to
represent the consumption of many goods 'as if' they were only

one good in order to produce a 'well behaved' measure of price
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change in the form of an index. Burstein [1963, p12], suggests
the following scenario to indicate the difficulties in
constructing price indexes. Burstein [1963] considers the case
where there are three types of individual in the world:

1) Mohommedans who love proteins, are allergic to cotton and
live in countries without highways.

1i) Hindus, allergic to horses, living in a country with good
roads and a warm climate.
iii) Vegetarian seventh day adventists who are allergic to wool.

Such a world with heterogeneous consumption tastes leads Burstein
[1963 p13] to conclude that:

"It is abundantly clear that alternative sets of prices
cannot be ordinarily considered independently of the tastes
and habits of the persons involved when one ranks
purchasing powers of money."

Apart from habits and tastes, and of varying consumption
opportunity sets, there is also the issue of homotheticity.
Samuelson and Swamy [1974, p592], refer to this as a 'Santa Claus

hypothesis', since it is invoked to overcome difficult analytical

problems, It implies that (Samuelson et al., [1974, p568]):

"Each dollar of income be spent in the same way by rich or
poor...otherwise, a price change in luxuries could affect

only the price index of the rich."”

More formally, it amounts to assuming unitary income and
technological elasticities. The analytical implication of
homothetic preferences is that the bundle of consumption goods in
the index may be treated as if it were only a single consumption
good, with individual goods consumed in constant proportionus.

Stulz [1981] and Breeden [1979] suggest techniques to overcome

Chapter 2: Page 17



these problems, however such solutions require both a marginal
and an average index. The assumption of a single consumption
good may therefore be replaced by the assumption of identical
worldwide homothetic preferences. If it is not the case,

deviations from PPP, IFE and CCA will be observed.

Solnik [1974] and Adler and Dumas [1983] use the assumption of
identical homothetic preferences within countries but non
identical preferences between countries as a characterization of
the asset pricing problem in an international context. The main
implication of this characterization is that investors in
different countries, if they are interested in real rather than
nominal returns, will use different price indexes to deflate
asset returns and this leads to obvious complications with the
normal separation theorems of asset pricing theory. It should
also be pointed out that, models which attempt to describe asset
pricing in a domestic setting under inflation (e.g. Friend,
Landskroner and Losq [1976]) are also relevant to this particular

formulation of the international asset pricing problem.

J.iv: Relaxing the Certainty Assumption

This scenario will invalidate the Fisher effect, the
international Fisher effect, the unbiased forward rate and
covered commodity arbitrage. The first three difficulties are
jllustrated by Grauer et al. [1976], using fluctuating inflation
rates as a form of uncertainty. Essentially, they use a model

which 1s identical to a domestic economy, with the addition of
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some extra nominally riskless securities, which permit bets to be
taken on the outcome of a number of uncertain inflation rates.
Assuming risk averse investors, there will be risk premia based
on these monetary factors. However, investors in different

geographical locations will prices assets identically.

I.v: Relaxing both the Certainty Assumption and the Perfect Goods

Markets Assumption

Roll and Solnik [1977], suggest an asset pricing model where
exchange risk arises from imperfections in goods markets. In
such a setting commodity prices are uncertain and PPP will be
derived in terms of expected prices. Uncertain transaction
costs, import and export taxes and other imperfeetiogs will lead

to random fluctuations in the price of the good, and hence, the

presence of risk premia.

I.vi: Many Goods in an Uncertain World with Homothetic National

Preferences.

Solnik [1974] examines this possibility. Unlike the Grauer et
al. [1976] monetary uncertainty, Solnik assumes that the monetary
authorities maintain the inflation rate constant. This leads to
the random fluctuation of exchange rates with the relative value
of national consumption baskets. Exchange risk arises because

of uncertain changes in the real value of the national

consumption basket.
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I.vii: A Conclusion?

The foregoing analysis suggests that there may be strong reasons
for questioning the pre-eminence of the theory of international
parity on a priori grounds, since it is not robust to relaxations
of the sufficient conditions posited by Solnik [1978]. Both the
empirical tests of the assumptions and the predictions of the

traditional theory are reviewed in the next section.

IT:The Evidence

This secfion examines empirical tests of the assumptions and
predictions of the theory of international parity. The section
falls into three parts. Firstly, there is a discussion of some
methodological problems associated with many of the studies
cited. Secondly there 1is an examination of tests of the
assumptions of the theory and finally a summary of some tests of

the predictions of the theory.

II.A: Methodological Issues

The main issues relating to the research methods and designs used
in empirical studies of the international parity relationships
are the time period studied, the countries and markets studied,
the comparability of the studies, the ex post nature of the data
used, the design of statistical hypothesis tests, and the assumed
distribution of exchange rate changes. The main reason for

discussing these issues is to highlight the difficulties in

Chapter 2: Page 20



interpreting the tests of international parity.

The international parity relationships are postulated to hold
under freely floating exchange rates. Unfortunately, freely
floating exchange rates are a relatively recent phenomenon and
fixed exchange rates or dirty floats have been dominant during
this century. The only other periods when exchange rates
floated in the twentieth century were in the period from 1914 to
the mid 1920's and in Canada in the mid fifties. Apart from
these two periods, floating rates have only been in existence
since 1973, and this in turn leads to relatively small numbers of
observations of exchange rate changes until comparatively
recently. Moreover, even in the most recent period, government
intervention in foreign exchange markets has been considerable
(ef. Aliber [1978]). The net result is that until recently,
there has been insufficient modern data. Furthermore, the
external validity of tests carried out on data which is now sixty
years old, given the changes in the world economy, may be

questioned.

Secondly, many of the studies have been carried out by American
researchers using exchange rates vis-a-vis the dollar. The
dollar may be unrepresentative of other world currencies given
its use as an international medium of exchange. In addition,
many of the studies have focused only on the currencies of
developed countries, and some research studies which have been
carried out using more comprehensive data, suggest that

developing countries may systematically differ from developed
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countries. A notable exception to this tendency is the study of

black markets in foreign exchange.

Thirdly, there is virtually no duplication or replication of
studies and in most cases, studies are incomparable, since they
use both different data sets and different statistical
techniques. It is therefore difficult to know why researchers

have obtained different results to prior researchers.

The fourth issue arising from these studies is that they may be
criticised as invalid tests of the theory of international
parity. The theory is stated in an expectational form, and in
order to test the theory, expectations of financial variables
rather than realised financial variables should be used. For
example, earlier tests of the unbiased forward rate used the
realised spot rate as a proxy for the expected future spot rate.
More recent studies have attempted to adjust this formulation for
expectational errors. Recent studies have also made use of the
Livingstone data on inflationary expectations, as a proxy for

expected inflation.

The tests also pose some statistical problems since many of the
tests involve the use of an ambiguous unspecified alternative
hypothesis. For example, studies of exchange market efficency
fail to specify the nature of the alternative of inefficiency,
while tests of the unbiased forward rate may fail to specify the
nature of the bias. This may to some extent be due to the lack

of a coherent theory to specify such variables, which in turn
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leads to the question of the power of tests, in which, due to the
lack of a coherent theory, it is difficult to control for other
variables. Moreover, the studies examined below are replete
with joint hypothesis problems. For example, tests of the
unbiased forward rate may involve a joint hypothesis of no bias
and a model of expectation formation, while Levich [1978a] points
out that efficient market tests involve a test of both market
efficiency and a hypothetical structure of "normal™ equilibrium
returns. It should also be pointed out that many of the tests
of purchasing power parity, and to a lesser extent the unbiased
forward rate, use single equation models. Bilson [1984] argues
that a single regression between a security and a dependent
variable would never be considered because of noise, while this

approach is used throughout the foreign exchange literature.

Finally, the distribution of exchange rate changes represents one
of the most fascinating puzzles in the international financial
management literature. If exchange rate changes are distributed
non normally, then there are likely to be considerable problems
in the interpretation of research results which use parametric
statistical techniques. Moreover, portfolio theoretic
approaches to foreign exchange risk will need to involve
restrictive assumptions about individual utility (i.e. parabolic
utility) in order that the covariance matrix may be interpreted.
It is therefore important to know the distribution of exchange
rate changes since it will affect the analytical and statistical
techniques used, as well as form a basis for the development of

theories of exchange rate determination which explain the
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observed distribution.

However, the studies of the distribution of exchange rate changes
are not without their own problems; in particular, demonstrating
that a sequence of observed random variables is stable and non-
normal is hazardous unless both random and chronological
ordarings of the variable are used [Granger 1975]. Westerfield
[1977] has tested for normality and maintains that exchange rate
changes can be modelled as non normal Pareto Levy distributions.
However, the study used only chronological orderings of exchange
rate changes to establish the value of the characteristic
exponent. Vinso and Rogalski [1978] supported the results of
Westerfield [1977] and found that a Pareto-Levy distribution

produced a reasonable fit.

MacFarland et al.[1982] attempted to overcome the deficiencies of
Westerfield's[1977] study by testing both chronological and
random sequences. They also studied a later time period
(January 1975 to July 1979) and found that the distribution had a
characteristic exponent which increased as the sample size of the
observations increased. Burt et al. [1977] and Dooley and
Shafer [1976] have also produced results which support this

evidence.

Calderon-Rossell et al.[1982] found that distributions were
different for different currencies and concluded that the
distribution of exchange rates was non unique and suggested that

central bank policies and underlying economic forces may explain
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this observation. However, they did not attempt to test this
hypothesis., They also expressed "serious doubts" about
empirical studies which relied on normality as an
assumption [op.cit.p109]. MacFarland et al. [1982] produced
evidence of trading day effects. They suggest using daily data
with 'extreme caution' and that:

"standard deviations calculated from sample observations

should be used with caution in assessing the extent of risk
associated with holding foreign exchange."

[op. eit.p713]
As yet, there has only been one study of minute by minute
exchange rate changes. Wasserfallen et al. [1985] examined the
Swiss Franc - Dollar exchange rate and found that the
distributions were non normal. They concluded [op. cit., p.65]:
"On the whole it appears that the process generating returns
on the foreign exchange market changes in several important
dimensions from one day to the next. Not even adjacent
days form an exception to this rule as the results ...
demonstrate. Assuming the existence of one specific
distribution over long periods of time as it is done in
examinations of daily, weekly and monthly data, does not

seem to be an appropiate procedure."
This finding would suggests that the distribution of exchange
rate changes is both non normal and unstable. Moreover, by
examining instantaneous changes, it would seem that models of

international asset pricing assume an overly simplified

stochastic process.

On a less pessimistic note, the Farber et al.[1977] study
suggests that the return from holding a foreign currency deposit
may not deviate as much from normality as the distribution of

foreign exchange rate changes. On balance, it would seem that
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the ex post distribution of exchange rate chaﬁges is non normal.
Should this also be the case for the ex ante distribution, then
it will have implications for many areas in international
financial management. The MacFarland et al. [1982] results may
be explained using a combined diffusion and jump process.
However, if the processes are unstable, even relatively
complicated models of portfolio selection such as that of Kouri
[1976] which incorporates both a jump (Poisson) and a diffusion

process are likely to be over stylised versions of reality.

One might conclude by pointing out that there are limitations to
empirical examinations of the international parity relationships,
and that the results are difficult to interpret. It should be
borne in mind that until the end of the last decade, researchers
believed that empirical evidence counfirmed the traditional theory
of international parity. In the following section, it will be
shown that empirical evidence would lead one to reject the
traditional theory. Given that a change in beliefs has occurred
once, there 1s no reason why beliefs may change again and that
the theory of international parity will once again come into
vogue when tests are refined and modified. Finally, the
discussion illustrates the difficulty of testing the theory of
international parity, since the conditions necessary for the

theory to hold have never been stated.

II1.B: Testing the Assumptions of the Traditional Theory

In the first section of this chapter, it was pointed out that
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Solnik [1978] had suggested four assumptions which represented
sufficient conditions for the theory of international parity to
hold. Solnik [1978] points out that if there are perfect
frictionless commodity and financial markets, there is only one
consumption good and the future is known with certainty, then the
theory of international parity would hold. In this part,. the
issue of whether these conditions are likely to be met in

practice 1s examined.

1I.B.1: The Assumption of Perfect Goods Markets

If goods markets are perfect and frictionless, then one would
imagine that the law of one price would hold. Studies by
Crouhy-Veyrac et al. [1982], Isard [1977], Katseli-Papaefstratiou
[1979] and Richardson [1978] would indicate that in practice the
law of one price is violated, and this author could not locate a
study which suggested that the law of one price holds. Indeed,
Isard [1977, p942] concluded that:

"In reality, the law of one price is flagrantly and

systematically violated.”
It 1s however possible that the law of one price fails to hold
due to different tastes, or transaction costs in goods markets.
The Richardson [1978] study is particularly interesting in this
regard, since he based his conclusions on US and Canadian data.
One would expect that barriers to arbitrage would be relatively
low between these two countries, however Richardson found that
commodity arbitrage could not be detected for the majority of

commodity classes, and that the law of one price was violated.
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Therefore, it would seem that there are substantial imperfections

in international goods markets.
II.B.i1: The Assumption of Homothetic Preferences

In order to examine whether preferences are homothetic, one could
examine purchasing power parity deviations, in order to
disaggregate the deviation into a portion which is attributable
to deviations from the law of one price and the portion which is
attributable to differences in national consumption baskets.
Kravis et al. [1975] and Kravis and Lipsey [1978] examined
deviations from purchasing power parity using both individual
national index weightings and a unitary weighting system. . They
found that a significant proportion of the purchasing power
parity deviation could be explained by heterogeneous natonal
weightings. This finding would lead to the conclusion that
national consumption baskets do differ, and that the assumption
of homothetic consumption preferences, at a global level, is
unacceptable. They also examined the importance of deviations
from the law of one price as an explanation of purchasing power
parity deviations and concluded that the deviations were due to
both the invalidity of the law of one price and the existence of
heterogeneous international consumption preferences. Roll
[1979] also acknowledged the importance of differing national
consumption bundles, but argues that purchasing power parity

deviations arose from govermment imposed distortions.
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II.B.1ii: The Assumption of Perfect Financial Markets

There are a variety of types of tests of the degree of perfection
of international financial markets. In this section, three
types of test will be examined. Firstly, one could examine the
extent to which the law of one price holds in financial markets.
The amount of research in this area 1s‘quite limited. Maldonado
and Saunders [1983] found that the law of one price held for
Ssecurities which were traded on both the New York and London
Stock Exchanges. Secondly, one could examine the extent to
which foreign exchange markets were informationally efficient,
and finally, one could examine the extent of world capital market
segmentation. The latter two types of test are examined in the

following paragraphs.

II.B.ii14.1: The Informational Efficiency of Foreign Exchange

Tests of the informational efficiency of foreign exchange markets
are of considerable importance. Firstly, if one found that
foreign exchange markets were not informationally efficient, then
it is unlikely that foreign exchange markets are efficient in
other respects. Secondly, if foreign exchange markets are
informationally efficient, then MNCs operating in foreign
exchange markets are unlikely to earn abnormal returns unless
they have a comparative forecasting advantage. Thirdly, some
modern theories of exchange rate determination assume that

foreign exchange markets are informationally efficient.
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Despite the importance of informational efficiency in
international financial management, Kohlhagen [1978a, p34] points
out:

"It seems that the basis for this literature - namely, what
is conclusive evidence of an efficient foreign exchange
market, has not been very well developed."

The first step in the development of a concept of efficiency is
to define informational efficiency. Beaver [1981], in the
context of efficiency in securities markets, has suggested the
following definition:

"The market is efficient with respect to some information
system (n) if and only if the prices of the securities are
the same as they would be in an otherwise identical economy
(with the same configuration of preferences and endowments
and information systems), except that every individual has
access to "n" as well."

At first glance, one would expect that this definition might be
equally applicable to foreign exchange markets, however there are

two important differences between foreign exchange markets and

security markets which may pose problems for the definition.

Firstly, governments intervene in foreign exchange markets.
This may in turn render the foreign exchange market a non zero
sum game. Taylor [1980] maintains that the foreign exchange
losses of the five largest central banks in the world exceeded
ten billion dollars between 1973 and 1979. Aliber [1976a] has

produced similar evidence.
Secondly, it is difficult to define an information system within

the foreign exchange market. Unlike securities markets, one

cannot readily define the universe of publicly available
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information, glven that there is no analogue to statutory
financial reporting in foreign exchange markets. Moreover,
'‘strong' forms of efficiency (Fama [1970]) are unlikely, given

the informational advantages of central banks.

Two types of information system have been examined in the
literature. The first type of information system is the use of
past price data. Such a system is similar to the 'weak fornm'
partition suggested by Fama [1970]. However, it is impossible
to establish that one cannot earn abnormal returns using past
price data, since there are an infinite number of ways of
combining past data. Weak form efficiency cannot be
unambiguously established unless all possible models

incorporating past price data are tested.

The second type of information system which has been examined is
the ability of commercially available forecasting services to
produce 'superior! forecasts. These may be .based on past price
trends, Judgement or econometric models. Apart from forecasts
based upon past price trends, this form of test may be seen as
analagous to tests of semi-strong efficiency in securities
markets. The two types of test are examined in the following

paragraphs.

II.B,141.2; 'Weak Form' Efficiency

Studies of weak form efficiency closely parallel the methods used

in the 'Random Walk' literature. Poole [1967] studied ten time
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series of flexible exchange rates and found that they could be
approximated by a martingale. He did however detect significant
serial dependencies, particularly for the Canadian dollar and
therefore he rejected the random walk hypothesis. This evidence
presumes a stationary distribution of returns, which may not be

the case.

Apart from studies which test a random walk hypothesis, other
studies have been carried out which use runs tests, spectral

analysis and filter rules.

Grubel [1965,1966] found that the use of simple filter rules in
the forward exchange market would have yielded significant
profits in the late fifties. Dooley and Shafer [1976] carried
out similar tests in the floating period from March 1973 to
September 1975 for nine currencies. They maintained that it was
possible to trade profitably using simple filter rules.
Cornell and Dietrich [1978] used the same time period as Dooley
and Shafer [1976] and claimed that the foreign exchange markets
were at least weakly efficient and that the rate of return on
spot contracts approximated the distribution of common stock and
commodity futures contracts. They also maintained that the
profits from filter rules and rules based on runs tests were not
enormous and that they might only be sufficient to compensate

for filter search costs and risk.

Upson [1972] used spectral analysis for the ninety day forward

dollar using weekly observations from 1961-1967 . He maintained
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that there were three different cycles of varying lengths in
operation. This would suggest the existence of profit making

opportunities.

McInish et al.[1982] wused a runs test to overcome the
deficiencies of serial correlation tests which assume normality.
They examined nineteen international money market instruments and
found that inefficiencies could only be detected in four

instruments.

Wasserfallen et al. [1985] using data on instantaneous exchange
rate changes found that there were cases of significant
autocorrelations, particularly in periods of less than five
minutes. However the serial correlations were unstable, and
they argue that it was unlikely that excess profits could be

earned.

Giddy and Dufey [1975] examined data for four currencies in the
periods 1919-1926 and 1971-1974. They attempted to test for

'memory' in spot prices and concluded that:

"For short periods, one is able to detect a low degree
of market inefficiency in the foreign exchange market.
But the longer the forecasting horizon, the more evident is
the inaccuracy of the time series forecasting of exchange
rate changes."
They tested five alternative models using different trading
rules, They found that the best predictor was the current spot

rate adjusted for interest rate differeantials.

A more recent study by Cosset [1982] tested for bias in the
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Eurocurrency markets. He found that the forward rate was a
biased but non optimal predictor of future interest rates. He
found no support for the existence of a systematic risk premium
and found no serial correlation in the error terms. He therefore
concluded that it confirmed a 'weak market efficiency' (cf. Fama
1970). He also found that for five out of the seven currencies
tested, the forward rate was superior to either autoregressive
models or martingale models, but that ARIMA time series models
were superior to the forward rate. This conclusion had one
caveat however, the data used to construct the ARIMA model were
based on the whole sample period and might therefore contain an

information set that was unavailable to the ﬁ%rket ex ante.

One might safely conclude that the poor performance of models
tested by academics using time series of exchange rates is
consistent with weak form efficiency. However, it is possible
that currency forecasters may have access to superior models
which incorporate past price data. Fortunately, there has been
some research dealing with the success of forecasting services
which use technical analysis and chartist techniques. It
should be pointed out that these tests do not adjust for the
costs of acquiring information and are therefore ambiguous (cf.

Grossman and Stiglitz [19761).

Technical analysis consists of using past trends in prices to
extrapolate future trends in prices. If technical analysts
provided their forecasts for nothing and users succeeded in

earning abnormal returns, then one might conclude that weak form
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efficiency does not hold. Roéenberg [1981] pointed out that:

"Few forecasting tools have been received so
enthusiastically by the market and scorned so completely by
academics as technical analysis."

Rosenberg [1982] has argued that technical analysis may be useful
given that exchange rates overshoot. However, he does not
define overshooting, and overshooting in Dornbugch [1976] is
entirely consistent with weak market efficiency. Technical

analysis 1is not.

Goodman [1979] attempted to evaluate the performance of technical
analysts and found that they were superior to econometric models
at forecasting. He tested both chartist and momentum models
against econometric models for six leading currencies over three
years for three and six month forecasting horizons. However,
he assumed that one could act on the information from the
technical forecast upon receipt of the forecast, whereas users

of econometric services could not act until the end of the month.

Goodman [1978,1980,1981,1982] and Goodman and Jaycobs [1983] have
done annual surveys evaluating technical analysis against one
econometric forecasting service. The results are however based
on the returns from "selective” hedging based on two services
agreeing on the likely exchange rate movement. It might
therefore be reasonable to suggest that his results are weighted
against the econometric service outperforming the technical
service, Moreover, subscribing to a number of forecasting

services in order to obtain a consensus forecast is likely to be
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relatively costly.

LIl.B.111.3: Semi-Strong Tests of Market Efficiency,

Unlike securities markets, there is no required information
disclosure in foreign exchange markets. This in turn implies
that it is more difficult to define publicly available
information. One possible information set albeit a costly one
(cf. Ensor and Antl [1982]), 1s the use of a forecasting service
which uses economic data to produce forecasts. Unfortunately,
some of the services tested are also 'judgemental', and returns
from the use of such services may include monopoly returns to

expert skills or access to non public information.

One approach to examining the role of publicly available economic
information set is the use of discriminant analysis.
Murenbeeld [1975] and Folks and Stansell [1975] have published
papers maintaining this method is successful in fixed rate
systems. These models are of interest since they may alert one
to potentially important variables, given their inductive nature.
However, Foster [1978] has referred to such exercises as "fishing

expeditions®™ in the context of bankruptcy models.

Folks and Stansell [1975] used devaluations in 1963-4 and 1967-8
to obtain weights and then tested the model on 1971-2 data.
They attempted to predict a devaluation of more than five per
cent for fifty-one countries and had a success rate of eighty-six

per cent. They found that the growth of reserves ratio, the
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rate of change of the consumer price index, the ratio of
imports to exports and the ratio of debt service costs to
reserves were significant variables. Furthermore, they found
both the rate of money supply growth and the marginal propensity

to import were insignificant.

Murenbeeld (1975) produced a similar model, to predict both the
direction and timing of an exchange rate change. He found a
different set of variables to be significant. They included
wholesale price inflation, unemployment, the ratio of reserves
to imports, the rate of change of reserves, the rate of growth
of the money supply and the budget defict as a percentage of
gross national product. The model had a success rate of seventy

eight per cent until 1971, after which it failed to perform as

successfully.

It would seem that forecasting exchange rates under fixed rate
regimes is possible, whereas the models are less successful under
floating exchange rate regimes. The papers suggest that in
situations of pegged currencies, or fixed parity regimes,
abnormal profits may be possible. However, the costs of
developing and using the models may be less than the returns

earned; this possibility has not been tested empirically.

Apart from studies which construct models incorporating
publicly available information, another approach is to test the
ability of forecasting services to produce superior forecasts.

The approach is not without its limitations, which might include:
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1.

The measurement of success is not entirely clearcut..” For
example, Min [1980] has pointed out that measures of success
such as the mean absolute forecast error and the mean
squared forecast error may not be of interest to the users
of forecast services. One might in the first instance
measure success as a correct forecast of the direction of an
exchange rate change. Then one might focus on predicting
the amount and timing of the change.

It is necessary to obtain the co-operation of forecasting
services, in order to test their forecasting ability. It
is quite possible that there may be a systematic difference
in the forecasting abilities of co-operating services.

The costs of the forecasting services are ignored.
Moreover, there could be cost differences between
forecasting services.

Spivey and Wrobleski [1979] point out that correlations
between the forecast errors of econometric models, renders
the ranking of the performance of forecasting services

ambiguous.

A number of authors including King [1979] and Prefontaine [1980]

have studied the performance of the forecast services. The

most prolific researcher in this area however is Richard Levich,

and it is to his work that we now turn.

Initially, Levich [1980] found that the forecasting services'

performance had a mean squared forecast error greater than the
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forward rate. Interestingly, he also found that judgemental
forecast services were superior for periods of less than one
year whereas econometric services were superior for periods of
more than one year. Using a composite approach, Levich [1981a]
found that for one month forecasts, the services had a seventy
two percent success rate, and for two month forecasts they had a
sixty nine per cent success rate. Further work, led Levich
[1981b] to conclude that there was a possibility that the
services "exhibited expertise™. However, a later study in
Levich [1982c¢] suggested that the result for 1981 may have been
misconceived. In the final study, Levich [1983b, pl7] concluded

that:

"The nagging possibility is that foreign exchange
relationships may evolve more quickly than many forecasters
can comprehend or make judgements."

Given that a single forecasting service is unlikely to be
successful, an alternative approach has been suggested in the
literature. Bilson [1981] argues that using only one
forecasting service is analagous to holding only one share in
one's portfolio. He therefore suggests an approach to the use
of forecasts based on Markowitz [1952]. The essence of the
approach is using the error terms of different forecasting
services to attach a series of weights to individual forecasting
services based on their past performance and then use a
"composite forecast®™ for making decisionmns. The approach has
been tested by Levich [1981] and Bilson [1981]. They both report
considerable success using this approach. The only difficulty

with the approach is that the 'one share in one's portfolio!

analogy may be misleading, since one must pay for a forecasting
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service, whereas one hopes to earn a return on a share. Neither
Bilson [1981] nor Levich [1981] take account of the increased

costs of subscribing to all forecast services.

On the other hand, the composite approach may be a more
appropriate test of market efficiency, since one would expect
that the composite forecast should be reflected in exchange rate
expectations 1f the market is efficient in an informational
sense. This argument is similar to that of Figlewski [1978] and

Figlewski and Urich [1983].

The informational efficiency of the foreign exchange market is to
some extent still a debatable issue. Certainly, compared to
tests of stock market efficiency, the results have not been as
clear cut. Moreover, two recent studies are somewhat
disturbing. Bilson [1984] used purchasing power parities to
devise profitable trading strategies. Unfortunately, it is
impossible to determine whether the profits are due to an
inefficiency or a risk premium. The profits were uncorrelated
with the Standard and Poor 500, so if the profits arise from a
risk premium, it is difficult to establish the source of the risk
premium. Sweeney [1986]) using daily data since 1973 devised
profitable trading strategies based upon filter rules. If the
risk premium were constant over time, profits could not be
explained. He suggests that the results could arise from
speculative bubbles, government intervention or the lack of
stabilising speculation. Unfortunately the evidence could be

consistent with either a market inefficiency or the existence of
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time varying risk premia. The difficulties of testing for risk

premia are examined in a later part of this chapter.

From the point of view of corporate policy the implications are
unclear. It would seem that commercial forecasting services are
unlikely to provide superior forecasts. It is also possible
that forecasting success may be increased using a portfolio of
forecasts. However, it is possible that abnormal profits may be
earned using relatively simple trading strategies. The real
difficulty rests in deciding whether the abnormal profits arise
from risk premia in foreign exchange markets or from market
inefficiencies. This latter issue is still an open issue, but
it will be assumed in the remainder of this chapter that

financial markets are more efficient than non financial markets.

II.B.144.4; Market Segmentation

While market segmentation may arise from the segmentation of
international commodity markets, it may also arise independently
because of government restrictions or disincentives on overseas
investment, and because of investors!'! lack of information or
irrational fears of expropiation. The issue is however an
important one, since if capital markets are segmented
internationally, then corporate financial decision-making rules
will need to be modified. Unfortunately, a satisfactory method

of determining the extent of segmentation has not been devised.
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One approach to examining the extent of capital market
segmentation is to examine the extent to which there are gains
from internationally diversified portfolios. Grubel [1968],
Levy and Sarnat [1970)], Lessard [1974] and Solnik [1974b]
examined the possibility of obtaining efficient portfolios of
national stock market indices and found that there would be
considerable scope for risk reduction by using international
diversification. While these studies were based upon the degree
of correlation between market indices, an alternative approach
used by Agmon [1972], Solnik [19TU4c] and Lessard [1976] consists
of regressing stock returns or index returns on a world market
index. The implication of both types of study is that there are

substantial gains from international portfolio diversification.

The index approach has been successfully applied in a domestic
context, because any residual risk is diversifiable. In an
international context where there are deviations from puwrchasing
power parity, investors in different countries will differ as to
the constituents of an efficient portfolio, unless they have
logarithmic utilities (see Adler and Dumas [1983]). Moreover,
the rates of return may not be stationary. Maldonado and
Saunders [1981] produced evidence which suggested that returns
were not stationary, whereas Phillipatos et al. [1983], using a
more refined statistical technique, found evidence of

stationarity.

While one might argue that low covariances may be consistent with

segmentation, they may also be consistent with a perfectly
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integrated capital market, since the output mixes of countries
may differ, and therefore, may be subject to different state
variables. One might conclude that the portfolio approach may

not be an appropriate test of capital market segmentation.

It is however possible to produce evidence consistent with the
output mix explanation of low covariances by examining the role
of MNCs as tools for investor diversification. Studies by
Jacquillat et al. [1978], Brewer [1981] and Senshak and Beedles
[1980] all concluded that MNCs were poor surrogates for holding
stocks in different countries. Only one study (Agmon and
Lessard [1977]) produced contradictory evidence. One might
conclude that this evidence was consistent with the output mix
hypothesis. However, it is difficult within this form of
research design to distinguish between the gains from exploiting
ronopoly power, and the gains from international diversification
(see Errunza and Senbet [1981, 1984]). One would expect that
the completeness of the market will only be increased if MNCs
invest in countries where no other MNC has invested, since

investment by a UK MNC in the US is replicating market

opportunities which already exist.

An alternative approach used by Stehle [1977] is to specify
different asset pricing models under different conditions. In
order to overcome deviations from purchasing power parity, Stehle
assumed that investors have logarithmic utilities. In an
integrated capital market, the relevant portfolio is the world

portfolio, whereas in a world characterised by §egmented national
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capital markets, the efficient portfolio will be the national
portfolio. Stehle, using US data, was unable to discriminate

between the two models.

Errunza and Losq [1985] use a variant of the Stulz [1981a] model
to test the segmentation hypothesis. Unlike the Stehle [1977]
approach, it incorporates a continuum from complete integration
to complete segmentation. They discovered that there was
'tentative' support for a hypothesis of mild segmentation when US

returns were examined against the returns from a number of less

developed countries.

On balance, it might be concluded that there are considerable
problems associated with the development of an appropiate test of
the degree of international capital market segmentation.
Empirical work to date suggests that capital markets are neither
totally integrated nor totally segmented, but that a degree of
segmentation exists. . However, this result is extremely

tentative until further research is completed in this area.

II.C: Testing the Predictions of the Traditiomal Theory

In the previous part, some tests of the sufficient conditions for
the theory of international parity were examined. One might
conclude that while financial markets would seem to be relatively
perfect and frictionles, goods markets are not. It would be
premature to conclude that the theory of international parity

does not hold on the basis of this evidence, since it is quite
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possible that there is an alternative set of sufficient
conditions. In this section an instrumentalist approach is
applied by examining the predictions of the traditional theory.
Each of the predictions is examined in turn and tests of the

poredictions are discussed.

II.C.4: Purchasing Power Paritv Theory (PPP)

Purchasing power parity is one of the most important predictions
of the traditional theory, since it is a necessary condition for
the absence of economic exposure in a single commodity world, or

in a world where homothetic preferences prevail.

The origins of PPP may be traced back to the writings of the
Spanish Salamanca School in the late sixteenth century (see
Kalamatousakis [1978], Officer [1976, 19762, 1982a, 1982b] and
Einzig [19701]). More recently, Gustav Cassel has been
acknowledged as the driving force in the twentieth century and

coined the term 'Purchasing Power Parity' in Cassel [1918].

Officer [1976] distinguishes two versions of PPP, Firstly,
there is the absolute version which states that the exchange rate
equals the ratio of the foreign to the domestic price level.
Unfortunately, as Isard [1978] points out, this version is
virtually untestable. Secondly, there is the relative version
of PPP which states that the exchange rate reflects changes in
the price level between two countries since a base period when

the two exchange rates were in equilibrium. While this version
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is testable, it should be pointed out that it is unlikely that

one can establish or indeed identify an initial equilibrium.

The mechanism by which PPP is attained is a further issue.
Grauer et al. [1976] have proven that PPP may be attained if
individuals have homothetic tastes and commodity price parity
holds. Empirical studies summarised in the previous section did
not support the existence of either homothetic tastes or
commodity price parity. An alternative approach is to examine
PPP in a macroeconomic context and argue that PPP is the outcome
of monetary equilibrium. Cassel [1916a] suggested the
'Quantitative Theory of Money' as a mechanism to attain PPP.
Similarly Frenkel [1976] argues that PPP is a product of
international monetary equilibrium and that (Frenkel [1978,
p188]):

"The relationship embodied in the traditional forms of PPP
should not be viewed as a theory of the determination of
exchange rates. Rather, it describes an equilibrium
relationship between two endogenous variables. As such,
the PPP relation should be viewed as a short cut rather
than a substitute for a complete model of the determination
of prices and exchange rates."

This argument amounts to PPP having the same status as the
Phillips Curve, a construct which has been empirically observed,
for which there is no underlying theory. The only difficulty
with this approach is that one has no explanation available when
PPP does not hold. The empirical view should be contrasted with
the view of Cassel [1921, p183] which would suggest that PPP has

the status of a theory rather than the status of a 'relation'.

Similarly Officer [1976, p5] says that:

"Following Cassel, the criterion for a PPP theory adopted in
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this review is that the PPP be the most important
determinant of the exchange rate."

This leads to the issue of other determinants of the exchange
rate. In principle, if monetary factors dominate real factors,
then PPP may be the most important determinant of the exchange
rate. Examples of real factors might include productivity
biases (see Ballassa [1964], Officer [1976a] and Hsieh [1982]),
and changes in trade patterns (see Korteweg [1980]). The kernel
of this work is that the ratio of tradeable to non tradeable
goods within a price index will influence the PPP relationship.
Many real factors will affect the ratio including productivity

and raw material prices (e.g. oil).

Apart from the difficulty of deciding whether PPP is a theory or
a relationship or a major determinant of exchange rates, there is
also the issue of time horizon. Until the mid seventies, it was
believed that PPP held in the long run, but that deviations were
observed in the short run. Since there is no theory of PPP, it
is impossible to suggest the mechanisms which ensure that the
relationship holds in the long run. Moreover, the existence of
a long run relationship may be inconsistent with market
efficiency, since one would expect to observe a serial
correlation as the exchange rate was being driven back towards
its long run equilibrium value. Indeed from a policy making
point of view, the long run construct may not be particularly
helpful. Mussa [1976, p193] points out that:

"The horizon of the policy maker is typically much shorter

than a decade ... the advocacy of a monetary approach to

the balance of payments necessarily involves the assertion

that these 'longer run consequences' materialize within a
time horizon of two to three years."
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To conclude, PPP maybe a theory, or a relationship, or a major
determinant of exchange rate changes. It may hold in the long
run, or in the short run, or both. There may be other real
factors which cause exchange rate changes. The next issue is

whether or not it holds.

1I.C.1,1: Tests of Purchasing Power Paritv

The first published tests of PPP were Cassel [1916al. Following
the collapse of the Gold Standard in 1914, he used data of price
indices, money supply and exchange rate changes. Cassel [1916a,
p63-64), concluded:

"All other factors, such as e.g. the balance of trade, and
the confidence in the future of this or that country in the
world, have only a quite temporary or secondary
importance.”

It would seem reasonable to infer that his concept of 'short!
was extremely short, given that he only used two years data and
in one case, eleven months data. It also reinforces the
interpretation of PPP as the main factor influencing exchange
rate changes, and the possibility of a monetary explanation of
PPP,
j‘Gailliot [1970] used data on the exchange rate between the U.S.
and Canadian dollars, the French and Swiss francs, the Yen,
Sterling, the Deutschmark and the Lire. He compared the average
wholesale price index (WPI) from 1903 to 1907 with the average

WPI from 1963 to 1967. There were large deviations observed for
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some currencies, in particular the yen. He concluded that PPP
held in the long run, and, using casual observation, he suggested
the possibility of five year cycles of positive deviations from
PPP preceeded by negative deviations in the following decade.
This evidence suggests that deviations are serially correlated.
This could lead to an 1interpretation of an informational

inéfficiency in the foreign exchange market.

*“Aliber and Stickney [1975] examined the relationship between
changes in the consumer price index and exchange rates for 48
countries from 1960 to 1971 inclusive, using annual data. (They
also used the wholesale price index and found it was immaterial
with a few exceptions). The highest average deviation for any
one country over the period was 5.6% and for most countries, the
deviation was in the +/-1% range. However, they also observed
annual deviations of up to T73%. The evidence of average
deviations over the period being less than absolute deviations in
any one year, led to the coanclusion of PPP deviations being more
likely in the short run than the long run, under pegged exchange
rates. They also found, by observation, that there were
differences between the deviations of developed and developing
countries with respect to both the sign and the size of the

deviations.

While the results of the Cassel [1916a] studies support PPP in
the relatively short run, the Gailliot [1970] and Aliber and
Stickney [1975] studies find that the relationship holds over

periods of a decade or so. Moreover, if deviations from PPP
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were a totally random event, to ensure market efficiency, one

would expect the mean deviation to be zero.

Hodgson and Phelps [1975] examined monthly data on the floating
rate period from 1919 to 1925 with 14 countries using the CPI
(the WPI was used for Austria). They found that movements in
relative prices explalned ninety per cent of the variation when
lags between price level changes and exchange rate changes were
taken into account. Their methodology consisted of using a
regression technique with lagged coefficients. They found that
PPP changes preceded exchange rate changes. The average lag
between a change in the index and an exchange rate change was 6
months, but the majority of the impact was in the first three
months. They concluded [op. cit. p63]:

"With the passage of a relatively short period of time,
current purchasing power parities begin to exert a dominant
influence on exchange rates and explain a remarkably high
percentage of the variation.”

Rogalski and Vinso [1977] also examined the 1920s floating period
for six currencies and the Canadian dollar from 1953 to 1957 when
it was floating. Unlike Hodgson and Phelps[1975], they used a
more sophisticated technique to examine serial correlation and
found that price changes were immediately incorporated in the

exchange rate. They also pointed out that predictable lags

would be inconsistent with an efficient market hypothesis.

In a similar study, Roll [1979] examined the issue of deviationms

from PPP using twenty years of monthly data (1956 to 1976) from

twenty-three countries. The express concern of the study was to
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investigate the existence of serial correlations and thelr
implications for market efficiency. .The author concluded that
[op.cit.]:

"With a few significant exceptions, there is little evidence
of disequilibria nor of slow adjustment of prices to a long
run parity. Indeed, the general impression for most
countries and for all of the largest trading nations is a
very rapid adjustment of less than one month's duration.™

Frenkel [1978] also examined the 1920s floating period, using the
monthly cross rates between the dollar, the pound and the franc
from 1921 to 1925. The most interesting part of his study was an
attempt to analyse the pattern of causality between exchange
rates and prices. Unlike previous studies, he found that
exchange rates performed better as independent variables. This
evidence would be consistent with faster speeds of adjustment in
asset markets than commodity markets. He found further evidence
to support this hypothesis as well as finding that exchange rate
changes were incorporated more quickly in commodity prices if
they were anticipated, where the degree of anticipation equalled

the difference between the forward rate and the subsequent spot

rate.

Genberg [1978] found that deviations from PPP during fixed rate
periods were smaller and less prolonged than deviations during
floating rate periods. However, his conclusion is based upon

only four years of floating rate data.
Adler and Lehmann [1983] used a distributed lag regression
technique and they could not reject the hypothesis that PPP

deviations follow a martingale. It is a noteworthy study since
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it used ten years of recent floating rate data, and it was
compared with fixed rate data. Moreover, both annual and
monthly data were used, and lags of up to ten years duration were

tested.

While recent investigations of PPP suggest that deviations are
likely to be observed, studies of the determination of black
market exchange rates (Culbertson [1975], Fishelson [1978], Giddy
[(1978a] and Gupta [1981]) support PPP to the extent that PPP acts
as a predictor of black market exchange rates. Kaveos and
Seifert [1985] have confirmed the Adler and Lehmann [1983] result

for black market exchange rates in South America.

One might conclude that deviations from purchasing power parity
are the norm and behave as a martingale. It may be concluded
that exchange risk will arise. Even in the absence of
deviations from PPP, Cornell [1979] argues that exchange risk
will exist since exchange rates are more variable than price
indices. He suggests that this arises due to a diversification
effect among commodities. As yet, this hypothesis has not been
tested, and if a real time inflation index were devised, it is

quite possible that the diversification effect may be immaterial.

AI.C.i4: The Unbiagsed Forward Rate

In its simplest form the unbiased forward rate effect
hypothesises that the forward rate is an unbiased predictor of

the future spot rate. In principle, it is similar to a test of
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market efficiency and involves testing a joint hypothesis. The
first part of the hypothesis is that the market is efficient with
respect to all publicly available information concerning the
future spot rate and that this is reflected in the forward rate.
The second part of the hypothesis is that there is no risk

premium included in the forward rate.

During the mid seventies, it was maintained (e.g. Giddy [1976a,
p890]) that the existence of a risk premium would be inconsistent
with an efficient market since it involved a trader in one
country benefiting at the expense of a trader in another country.
There are three difficulties with this approach. Firstly, the
approach implies that distributions with means of zero are risk
free, Secondly, it assumes that traders in different countries
use the same measures of real returns. Solnik [1974]
demonstrates that should national consumption baskets differ,
then different measures of 'benefit' will be used. Thirdly,
there is the possibility of monetary disturbances which has been
examined by Grauer et al. [1976]. While international asset
pricing theorists agree that a risk premium will exist in
conditions where there are deviations from purchasing power
parity, or monetary disturbances, or both, there is as yet no

agreement on the measure of a systematic risk premium.

Moreover, it is unlikely that progress will be made in this area
due to the difficulties inherent in tests of international asset
pricing models. Firstly, some models including Solunik [1974]

involve the identification of a world market portfolio. It is
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unlikely that a world market portfolio will be identified because
of both the Roll [1977] ceritique and other difficulties
highlighted by Solnik [1978]. Alternative formulations, such as
the Stulz [1981] extension of the Breeden [1979] model are also
untestable since it relies on the observation of state variables
(see Cornell [1981]). Solnik [1983b] proposed an extension of
the Ross [1976] arbitrage pricing theory to cope with
international asset pricing. The model has been tested by Cho
et al. [1986] and they rejected international arbitrage pricing.
Unfortunately, their study tested a joint hypothesis of arbitrage
pricing theory and a unitary capital market. Therefore, their
result could be due to either the failure of arbitrage pricing
theory, segmented capital markets or both. The prospects of
identifying a risk premium are slim and this author concurs with
the conclusion of Haache et al. [1981, plgs]:

"While the theoretical implications of risk premia for

exchange rate determination are thus far reaching, it is
difficult to identify them in practice. Evidence on the
existence and magnitude of risk premia is necessarily
indirect, since there are no reliable data on expected

exchange rate movements. Moreover, only very partial data
are available on the currency distribution of official and

private portfolios; and they are all necessarily ex post,
reflecting responses to exchange rates, interest rates and
other variables, as well as variations in ex ante portfolio

preferences. "
The implication of this quotation is that it is unlikely that a
test may be devised which would allow researchers to specify a
test which would discriminate among competing asset pricing
formulations. Empirical work to date has been limited to
attempts at ascertaining the existence of risk premia. A

variety of approaches have been used, and each method is examined

in turn in the following section.
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JI.€.111: The Unbiased Forward Rate: Tests

A simple approach to testing whether the forward rate is unbiased
is to examine the prediction error of the forward rate. If the
mean prediction error is zero, then one might conclude that the
forward rate was an unbiased predictor of the future spot rate.
Cornell [1977] using four years of monthly data found that the
forecast error was zero. Levich [1979a] tested the forward rate
as a predictor of the direction of change of the spot rate and
found that it did so correctly in 50% of the cases which
consisted of nine currencies from 1967 to 1979. Similarly
Kohlhagen [1975] found that the ninety day forward rate was an
unbiased predictor of the spot rate for six currencies from 1971
to 1974, These conclusions are also supported by Logue et al.
[1978] and Frankel [1980]. However, this form of test is
unlikely to identify a risk premium if the risk premium varies

over time and on average equals zero.

An alternative approach is to regress the forward rate on the
realised spot rate. In principle one could conclude that unless
the regression line has a slope of unity and an intercept of one,
then it is 1ikely that there are either transaction costs or a
risk premium. Unfortunately, the test has produced mixed
results, Kaserman [1973], Bilson [1976], Bilson and Levich
[1977]) and London [1978] could not reject the null hypothesis of
unbiased prediction. On the other hand, Frankel [1980], Frenkel

[1977] and Tryon [1979] rejected the null hypothesis. Jacobs
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[1982] argues that the test is biased against rejecting the null
hypothesis, since it assumes that there are no expectational
errors, in order that the actual future spot may be used instead
of the expected future spot rate. Jacobs [1982] replicated this
test using both an autoregressive expectations model and the
actual future spot rate with the same data set. He found that
he could not reject the null hypothesis using the realised spot
rate, but that the null hypothesis was rejected when the

expectations model was incorporated in the test.

A third approach is to examine the prediction errors for serial
correlation. Cornell [1977], Frankel [1980] and Hansen and
Hodrick [1980] tested the prediction errors and found that there
were significant autocorrelations. Geweke and Feige [1979]
found that the returns on forward contracts exhibited
autocorrelation. Similarly, Stockman [1978] found that there
were blases for some currencies, and perhaps more interestingly,
that the risk premium was likely to be volatile. Baillie et al.
[1983] used an unrestricted bivariate autoregression and Wald
tests to reject the hypothesis for six currencies from 1973 to
1980. Finally, Cosset [1982], Cumby and Obstfeld [1981], Hakkio
[1981], Longworth [1981], Meese and Singleton [1982] provide
indirect evidence which is inconsistent with the unbiased forward

rate hypothesis.

Logue and Sweeney [1984] adopted a novel approach of using the

interest rate parity theorem in the eurocurrency market to

examine biases in the forward rate. They found evidence of
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considerable biases in the forward rate and suggested term premia
as an explanation. However, the influence of expectations is
ignored and a debatable annualisation technique is used.
Moreover, their results are consistent with a number of

alternative specifications of the bias.

The evidence rejects the hypothesis that the forward rate is an
unbiased predictor of the future spot rate. The most recent
studies are virtually unanimous in this regard and it has been
shown that earlier studies used a methodology which would not
reject the hypothesis if the risk premium varied over time and
had a mean of zero. It was also pointed out that the test is a
Joint hypothesis of market efficiency and a risk premium. If
the market is efficient, then one would expect that the

explanation for bias is attributable to risk premia.

A number of researchers including Kaserman [1973] and Wong
[197.8] have observed that the forward rate consistently
underestimated the future spot rate when the spot rate was
increasing, and overestimated the future spot when it was
decreasing. Levich [1978b] obtained similar results and the
latter attributed his results to transaction costs which penalise
speculation. Baillie et al. [1984] and Hodrick and Srivastava
[1984] produce evidence which supports a risk premium explanation
rather than a market inefficlency explanation. Recent research
by Hodrick et al. [1986] and Fama [1984] also supports the
existence of a risk premium explanation and produce evidence of a

time varying risk premium. Unfortunately, identifying the risk
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premium 1s problematic due to the difficulties inherent in
testing international asset pricing formulations. Roll and
Solnik [1977] using data between 1953 and 1973 found some
evidence of a systematic risk premium. Cosset [1984] using an
arbitrage pricing theory formulation also found that there were
systematic biases in forward rates. Fukao [1981] produced
evidence that the risk premium may be a function of indebtedness
for three out of five countries. However, the results from all

three studies are not convincing, and considerably more research

will need to be done in this area.

It would seem that the unbiased forward rate hypothesis has been
well and truly rejected. Unfortunately, it can only be replaced
by a vacuun, Econometric evidence suggests that the bias is
more likely to arise from a risk premium rather than a market
inefficiency and that the risk premium is most likely to vary
over time and have a mean of zero. From a practical point of
view, one can only conclude that the forward rate seems to
underestimate exchange rate changes if the exchange rate is
increasing and overestimate exchange rate changes when the spot
rate is decreasing. There is also the nagging possibility that
the observed biases may arise from a market inefficiency, given
the recent studies of Bilson [1984] and Sweeney [1986].
Unfortunately, the whole issue is unlikely to be resolved until a
testable formulation of risk premia is devised which is immune to

capital market segmentation.
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II.C.iv: Interest Rate Paritvy Theorem [IRPT]

IRPT states that the forward discount or premium equals the
interest rate differential between two currencies.
Traditionally, the method by which this relationship is achieved
is covered interest arbitrage as enunciated by Keynes [1923].
Indeed, covered interest arbitrage seems to be the basis for
determining forward rates in unregulated markets. Herring and
Marston [1976 fn.3] using survey techniques reported that:
"Foreign exchange traders said that Eurocurrency rate
differentials determined the forward rates that they
quoted, while Eurocurrency traders said that forward
exchange rates determined differentials between non-dollar
Eurocurrency rates and the Eurodollar rate.”
In order to attain an equilibrium and encourage arbitrage, profit
making opportunities must exist. Deardorff [1981 p361] refers
to this as the 'paradox' of IRPT and suggests another possible
mechanism which he calls 'one way arbitrage’. This latter
possibility arises from the commercial transactions of firms.
For example, a firm with a foreign currency denominated 1liability
could pay its creditor by transacting in a number of different
spot, forward and money market combinations. The main
difference between the two mechanisms is lower transaction costs.

Deardorff [1981] maintains that covered interest arbitrage is

three times more expensive than one way arbitrage.

There have been a number of studies of the empirical validity of
the IRPT, and they have confirmed the validity of the IRPT.
Branson [1969] compared the Canadian and U.S. markets and

concluded that transaction costs were significant. Giddy and
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Dufey [1975] maintained that deviations were insignificant, while
Frenkel and Levich [1975,1977] found that unexploited profit
opportunities were unlikely except in 'turbulent periods' (1968-
9). Aliber [1973] tested IRPT in both Eurocurrency and domestic
financial markets. He found that deviations were significantly
lower in the Eurocurrency markets. Marston [1976] tested IRPT
in the Eurocurrency markets. Over a s8ix year period using
monthly data, the regression equation produced an exact fit, and
deviations were only observed when he used weekly observations
over a one year period. Other studies include Pippenger [1978],
Browne [1983], McCallum [1977] and Callier [1981]. These
results are however dependent on their calculations of
transaction costs under covered interest arbitrage. If one way
arbitrage possibilities exist, then there will be unexploited

profit opportunities.

The IRPT represents a relatively accurate representation of
financial market behaviour, with the exception of turbulent
periods. However, the studies which were surveyed used
monthly data, and it is quite possible that the relationship may
not hold in periods of less than one month. A number of
explanations of turbulent periods have been advanced and are

discussed in the following paragraphs.

Firstly, Keynes [1923] suggested the possibility of limits to the
supply of arbitrage funds, Prachowny [1970] and Frenkel [1973]
have argued that such a situation could occur when the lending

and borrowing rates differ or when the borrowing rate is a
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function of the gross liabilities of the borrower. Frenkel and
Levich [1977] provide evidence of the elasticity of supply of
arbitrage funds being virtually infinite, however they also
suggest that some limit on the funds available for arbitrage may

explain their results for turbulent periods.

Secondly, Aliber [1973] attributes the superior performance of
the IRPT in Eurocurrency markets to political risks, in
particular the imposition or potential imposition of exchange
controls. This is also similiar to Dooley's [1976] argument of
non comparable assets. Stoll [1968] and Brown [1977] have also

examined this issue.

Other phenomena which may interfere with IRPT include premature
repatriation (Officer and Willet [1970], asymmetric taxes (Levi
[1979]) and time lags between the observation of arbitrage

opportunities and the execution of transactions (Frenkel and

Levich [1975]).

Covered interest arbitrage is therefore the rule when there are
no political risks in unregulated markets. There are possible
exceptions which may arise in the short run because of
insufficient liquidity and time lags in the execution of
transactions. There may be opportunities to earn excess returns
from covered transactions because of one way arbitrage

opportunities and asymmetric taxes.
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II,C.v:The Fisher Effect

The Fisher effect states that nominal interest rates incorporate
inflationary expectations. Two types of test of the Fisher
effect have been attempted. Firstly, researchers have attempted
to establish the 1ink between yields on short dated government
bonds and proxies for expected inflation. Secondly, attempts
have been made to assess the incorporation of inflationary
expectations into security prices. The Fisher Effect might not
hold because of tax effects (Miles [1983]) or aggregate supply

effects (Peek and Wilcox [1983]).

Inflationary expectations and interest rates have been
investigated as far back as Fisher [1930]. Recent tests include
Fama [1975] and Fama and Gibbons [1981]. These studies relied
on treasury bill rates as proxies for inflationary expectations
and therefore involve assumptions of stable real interest rates.
Peek and Wilcox [1983] attempted to overcome this defigiency by
using the Livingston Survey of inflationary expectations to
examine the post-war stability of the Fisher effect. They found
that tax and aggregate supply effects were important and that the
demand for bonds from abroad exerted influence on the interest
rate in the U.S. This latter effect was particularly noticeable
in the seventies, and may be attributed to the redistribution
effect of increased oil prices. Kane et. al. [1983], using a
Fama [1975] type methodology, tested the Fisher Effect on the
Euromarkets. They found evidence of reasonable though non-

conclusive evidence of the Fisher Effect holding on international

Chapter 2: Page 62



markets,

Early tests of inflation and the equities market, such as Nelson
[(1976], Jaffe and Mandelker [1976], Bodie [1976], Fama and
Schwert [1977]), produced evidence of a negative relationship
between stock market returns and inflation using treasury bills
as proxies for expected inflation. In a related vein, Schwert
[1981] found that the market reacted negatively to unanticipated
inflation and that this information was not incorporated until
the announcement of the price index figures about one month after
the inflation occurred. In order to explain the negative
relation between inflationary expectations and stock market
returns, Geske and Roll [1981] suggested a mechanism whereby a
decrease in stock prices would signal an expectation of decreased
economic activity. This in turn would signal an expectation of
decreased government revenue, an increased government deficit and
an increase in the money supply. Geske and Roll [1983] also
report a successful test of this model on U.S. data. Solnik
[1983a] tested the Geske and Roll [1983] model internationally,
using data from nine countries from 1971 to 1980. He rejected
the assumption of real returns not being a function of the
exchange rate (i.e. the Fisher effect). Furthermore, his
results were consistent with the Geske and Roll [1981] model.
Gultekin [1983a] also reports international tests but Solnik
[1983a] maintains that they are deficient. Gultekin [1983b]
tested the relationship for U.S. data using the Liviungston Survey
of inflationary expectations. His results suggest that the

negative relationship between inflation and stock market returas
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may not be clearcut, however this problem may arise from biases

in the Livingstomn data (see Figlewski and Wachtel [1981]).
Finally, Peel and Pope [1985] tested the hypothesis in the UK and
found strong support for the hypothesis when the possibility of

variable real rates of return was incorporated using econometric

techniques.

One might conclude that the Fisher Effect does seem to hold
unless there are tax effects or aggregate supply effects arising
from exchange rate changes and exogenous shocks. The results
of tests of the Fisher Effect and stock returns are not clearcut,
and the presence of the Geske - Roll effect is at odds with the

presence of the Fisher effect.

II.C.vi: The International Fisher Effect (IFE)

The IFE states that the expected change in the exchange rate
equals the interest rate differential between two currencies and
is named after its original proponent Irving Fisher (Fisher
[1930]). It differs from the IRPT, since it is not a risk free
transaction. The investor must trade at an uncertain future
spot rate. One might therefore expect that the results of
empirical tests of this relationship would yield results similar

to those obtained in tests of the unbiased forward rate.
Giddy and Dufey [1975] examined the interest rate differential to

see i1f it was an unbiased predictor of the future spot rate and

concluded that it was reasonably unbiased. Aliber and Stickney
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[1975] tested the relationship using annual interest rate
differentials and observed exchange rates. They found that
deviations were significant but less than PPP deviations. They
also suggested that deviations were greater for developing
countries. However their evidence was based upon a smaller
number of observations for developing countries which included
Levich and Frenkel's [1977] turbulent period. Cumby and
Obstfeld [1981] examined the Eurocurrency market using more
sophisticated techniques. They assume that traders formulate
rational expectations and that any observed deviations will be
due to 'white noise', if IFE holds. They report significant
serial correlation in the error terms and therefore reject IFE.
This result is consistent with the existence of a risk premium,
and the forward rate tests. There results.are however
sensitive to non normal exchange rate distributions. Mishkin
[1984] examined whether real interest rates were equalised across
countries and rejected the International Fisher Effect. On the
basis of his study, he suggested that all future attempts at
modelling should incorporate time varying risk premia, different

real interest rates and deviations from purchasing power parity.

The results of tests of the International Fisher Effect suggest
that it is unlikely to hold. However, there is no theoretical
rationale for the observed deviations apart from a possible link
to biases in the forward rate. The implications of
international asset pricing models for the International Fisher
Effect are as yet unexplored and it would be premature to attempt

to explain the observed deviations.
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III: A SINTHESIS

The previous sections have examined a considerable volume of
empirical studies of exchange rate behaviour. This material

will be drawn on again in later chapters. This section attempts
to make some inferences from the studies and to offer a rationale

for the observed behaviour.
I1I.i:Summary

This chapter has focussed on the theory of international parity.
An attempt was made to examine a wide range of studies in order
to illustrate the methodological problems inherent in many of the
studies and to demonstrate why international parity was accepted
until the mid seventies and to document its subsequent rejection.
AThe assumptions of international parity were examined and it was
pointed out that apart from the theory being inconsistent with a
monetary economy, three of the assumptions were unlikely to hold.
It would however seem reasonable to conclude that financial
markets are closer to perfection than goods markets. In
addition, tests of informational efficiency in foreign exchange
markets suggest that the market is at least efficient with
respect to some simple models which use historical exchange rate

data.

The predictive ability of the international parity theory was

also examined. The theory predicts six relationships. While
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one relationship has not been tested, there is reason to doubt
the other five predictions. It was pointed out that PPP
deviations can not be statistically distinguished from a
martingale process, while the forward rate seemed to be a biased
predictor of the future spot rate. Both the International
Fisher effect and the domestic Fisher effect also seemed'unlikely
to hold; fortunately, interest rate parity does seem to hold
except in 'turbulent' periods. On both descriptive and
predictive counts, the theory of international parity is of
questionable usefulness. While it may be useful as a heuristic
device to order scholarly research, Eaker's [1977] argument that
the theory of international parity may assist in the
identification of profitable opportunities may be rejected.
Profit - making opportunities are unlikely to be identified
unless the presence of risk premia and transaction costs are

incorporated into the model.

ITI.i1 : A Ratiomale

Given that the theory of international parity was advanced by
early twentieth century economists such as Keynes, Fisher and
Cassel, it would seem natural to examine the progress of
contemporary economists. Krueger [1983], points out that
theories of exchange rate determination have evolved, inter alia,
with changes in the international environment. For example, she
points out that in 1969, she entitled a review article 'Balance

of Payments Theory'!, rather than 'Exchange Rate Determination’'.
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This change of emphasis may be attributed to three basic factors.
Firstly, there was the resurgence of 'monetarist' approaches to
monetary and macroeconomic¢ phenomena. Secondly, the advent of
floating exchange rates in the early seventies and the subsequent
unexpected volatility of exchange rate changes. Thirdly, there
was the increased significance of international capital flows
relative to international trade flows. These issues are

discussed more fully in the following paragraphs.

The 'monetary approach to the balance of payments' is indicative
of the "monetarist' influence. Essentially, in its stricter
forms, it is a macroeconomic equivalent of the theory of
international parity. The literature has been surveyed by
Frenkel and Johnson [1978], and Whitman [1975] who referred to
the stricter form as 'Global Monetarism'. Hahn [1977] points
out that this literature, is based on an assumption of a
frictionless, costless, instantaneous adjustment world with
efficient resource allocation, perfectly mobile capital, neutral
money, and real output being dependent on neo-classical forces.
The similarity of the position adopted by Hahn in his critique of
global monetarism and the Solnik [1978] eritique of Giddy [1976a]
is remarkable. The positions may be characterised as Neo-

Keynesian and Hard Monetarist.

Dornbusch [1976], in an attempt to explain exchange rate
volatility, used an assumption of perfect financial markets and
sticky goods markets to explain overshooting. Dornbusch argues

that in a full employment economy where the money supply is
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increased, interest rates will decrease if the change in the
money supply 1s expected to be permanent. However, goods
markets will not react immediately, an exchange rate decline will
be expected and exchange rates will decrease. As the money
supply change filters through into the goods market, prices will
increase and the exchange rate will tend back to the PPP level.
This phenomenon is referred to as ‘'overshooting'. In situations

of less than full employment, 'undershooting' may be observed.

The Dornbusch [1976] model includes both the influence of the
monetary approach to the balance of payments and the observed
volatility of exchange rates. The final strand in the exchange
rate determination literature is the growth of capital flows
relative to trade flows. Macroeconomists are now suggesting
that the foreign exchange markets behave as if they were asset
markets because of their volatility rather than adjusting
smoothly to international price level differentials. Branson
[1983] maintains that a 'consensus' has been reached among
macroeconomists which uses asset market equilibrium to explain
short run exchange rate changes and real factors to influence
exchange rate changes in the long run. Frenkel [1981a, 1981b]
provides evidence supporting the negligible influence of
inflation differentials, however, these results have been
disputed by Davutyan and Pippenger [1985].  The OECD [1981 p59]
supports such an approach:

"The main economic variables thought to explain exchange
rates are monetary conditions (and expected interest rate
differentials), current account developments and relative
price performance. But over recent months the influence

of inflation differentials has been uncharacteristically
small or operated with considerable delay, the dominant
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role being played by monetary conditions and current
account developments."

The asset market approach is now being used by macroeconomists to
test for the impact of 'news' on exchange rate changes. Branson
[1983], Dornbusch [1980], Cosset et al. [1985] and Frenkel
[1981b] have examined the impact of news. With the exception of
the Cosset et al. [1985] study, they do not explicitly model the
arrival of new information, but rely on autoregressive techniques
to extrapolate the impact of news. While this approach is still
in its infancy, it does imply that exchange rate changes are
influenced by unanticipated changes or innovations rather than by

inflation differentials.

IV: Summary, Conclusions and Implications

In this chapter, the theory of international parity has been
reviewed. While a series of necessary conditions for the
existence of international parity has not been proposed, it was
shown that the sufficient conditions suggested by Solnik [1978]
were unlikely to be met. A review of empirical studies of the
sufficient conditions revealed that goods markets were likely to
be significantly more inefficient and imperfect than finanecial

markets.

The predictions of the theory of international parity were also
examined and it was shown that many of the predictions were not
borne out in practice. Indeed, the only prediction which was
supported was the interest rate parity theorem. This finding is

consistent with financial markets being more efficient than goods
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markets, A model was then suggested which incorporated this
difference between financial and non financial markets and recent
macroeconomic theories were reviewed which view foreign
currencies as a store of value rather than a medium of exchange.
The review has significant implications for the management of

foreign exchange risk,

Firstly, a necessary condition for the existence of economic
exposure to foreign exchange risk is that deviations from
purchasing power parity exist. Recent research shows that
deviations from purchasing power parity behave as a martingale.
This finding implies that that real economic exposure exists

since the direction of the deviation will be uncertain.

Secondly, exchange rates are not normally distributed. This
fact becomes most apparent when daily data are examined. As
yet, there has not been an examination of the implications of
this result for models of exchange rate changes, or indeed,
whether these findings are consistent with market efficiency.
The finding is important since the measurement of risk within a
mean variance context becomes problematic unless restrictive

assumptions are made about the utility of the decision maker.

Thirdly, the evidence suggests that foreign exchange markets are
relatively efficient in an informational sense. This evidence
1s consistent with an asset market view of foreign currencies.
Moreover, it is unlikely that it is possible to consistently

produce superior forecasts of exchange rate changes. Research
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to date found that forecasting services do not perform
particularly well, and this research ignored the costs of
purchasing forecasts. However, there is some recent evidence of
possible inefficiencies 1in foreign exchange markets.
Unfortunately, it 1is impossible to say whether they are
inefficiencies, or arise from unspecified risk premia. Until,
this issue 1is resolved, it is difficult to know whether
corporations should proceed on the basis of market efficiency or

market 1inefficiency.

Fourthly, the 1ssue of whether world capital markets are
segmented or integrated is still an open issue. There is some
evidence which suggests that the US capital market may be mildly
segmented. From the point of view of corporate policy, a safe
conclusion may be that they are partially but not totally
segmented. It is quite possible that MNCs are in a unique

position to take advantage of such imperfections.

Fifth, forward rates seem to be biased predictors of future spot
rates. While there is no empirically tested theoretical
rationale for this observation, it should be incorporated in the
hedging decision, since the bias will comstitute part of the

opportunity cost of using a forward hedge.

Finally, interest rate parity is a relatively valid description
of a real world phenomenon. However, it does not necessarily
imply that there are no exploitable opportunities, since

corporations are in a position to take advantage of both
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turbulent periods and one way arbitrage. Moreover, the
relationship is more successful in Eurocurrency markets and this
in turn would suggest opportunities for MNCs to exploit

differences between regulated and unregulated market rates.
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CHAPTER 3

CORPORATE EXPOSURE TO FOREIGN EXCHANGE RISK

In the previous chapter, the international financial environment
was examined. It was demonstrated that deviations from
purchasing power parity were commonplace. In this chapter the
implications of deviations from purchasing power parity from the
point of view of the corporation are examined. In the first
instance, 1t 1s necessary to show that the cash flows of firms

way be exposed to purchasing power parity deviations.

In the first part of this chapter, the different types of
exposure are discussed. It is argued that the only type of
exposure that poses a conceptual problem is economic exposure to
exchange risk. Previous research on economic exposure has
focused upon partial models of economic exposure, and the
limitations of a partial equilibrium approach are discussed in
the second part of this chapter. A variety of models of

economic exposure are reviewed in the third section, and the

possibilities of measuring exposure are discussed in the fourth
section. The conclusion is somewhat pessimistic. Corporate

exposure to exchange risk is unlikely to be measurable.

I: Classifications of Exposure to Foreign Exchange Risk
Conventionally, exposure to exchange risk is classified as being

either a translation, transaction or economic exposure. Each

class of exposure is examined in the following paragraphs, and

Chapter 3: Page TA



some of the difficulties inherent in the classification of

exposure are discussed.
I.1: Translation Exposure

When the financial statements of the foreign subsidiaries of a
MNC are consolidated, it 1is necessary to express the individual
statements in a numeraire currency and this gives rise to
(Eiteman and Stonehill [1986, pi155]):

"Accounting based changes in the consolidated financial

statements caused by a change in exchange rates.”

Translation exposure has been excluded from consideration in this
thesis because it is no longer an important issue. There is
evidence that US MNCs were extremely concerned by translation
exposure when FAS 8 (FASB [1975]) was in operation. Surveys
such as Evans et al. [1978] found that US MNCs devoted
considerable resources to the management of translation exposure.
However, FAS 8 (FASB [1975]) was replaced by FAS 52 (FASB [1981])
and it is unlikely that translation exposure is still an issue in
the US. Indeed, a recent study by Doukas [1984] found that
sixty per cent of the firms surveyed hedged translation exposure
under FAS 8. Under FAS 52, he found that only three per cent of
the respondents were hedging translation exposure. One would
expect that a similar situation pertains in the UK given the
similarity between SSAP 20 and FAS 52, however, the management of

translation exposure in the UK has not been examined empirically.

Apart from the decreased management interest in translation
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exposure, stock market based research of FAS 8 (Griffin [1979],
Makin [1978a], Dukes [1978] and Fredrikson and Mogus [1978])
found that there was no price reaction to FAS 8. This evidence
implies that shareholders may be indifferent to translation
exposure, or at any rate, indifferent to where unrealised foreign

exchange gains and losses are reported.

Given both the apparent lack of management and shareholder
interest in translation exposure, it will be ignored in the

remainder of this chapter.

Transaction exposure has received considerable attention in both
the practitioner and the academic literature. Srinivasulu [1981,
P17] defines it as the:

"Uncertain domestic value of a cash flow known and fixed in

foreign currency.”

Foreign currency denominated monetary assets and liabilities are
frequently cited as examples of transaction exposure, despite the
possibility that they may not be certain with respect to amount
and timing due to credit risks, political risks and disputes with
customers or suppliers. Consequently, it could be argued that
transaction exposures are a special case of cash flow exposure in
general, and while the assumption of certainty with respect to
timing and amount may be a useful construct in the development of

decision models, it may be inappropriate in a practical context.
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Transaction exposure will always exist unless nominal exchange

- rates are constant. Such a condition implies that transaction

exposure will not exist if exchange rates are permanently fixed.

L.111;: Economic Exposure

The third class of exposure to foreign exchange risk is economic
exposure. It has been defined by Srinivasulu [1981, p17] as:
"The uncertain domestic value of a cash flow that is
uncertain in foreign currency."
The only difference between transaction exposure and economic
exposure is that transaction exposure is a special case of
economic exposure where the amount is certain in foreign
currency. The source of this exposure is the failure of
exchange rate changes to reflect international inflation
differentials, since such deviations from purchasing power parity
lead to subsidies and tarriffs on goods from different countries.
It is also possible that exchange rate changes will have more
subtle influences on the cash flows of firms. For example,
changes in exchange rates may effect the sourcing decision of

entirely domestic industries such as electricity generation.
I.iv: Difficulties with the Classification of Exchange Risk
The Srinivasulu [1981] definitions of exposure are based upon
classifying foreign currency exposures as either certain or

uncertain with respect to amount and timing of the foreign

currency cash flow. This classification may be inappropriate
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for a number of reasons.

Firstly, it is possible that the cash flows of the firm may be
affected by exchange rate changes even if the cash flow is not
denominated in foreign currency. This issue is examined in
the third section of this chapter. Moreover, the cash flows of
the firm may be affected by exchange rate changes even if there
are no foreign currency denominated items and the firm does not
produce traded goods, or source in traded goods markets. This
latter possibility has been ignored in the literature and is
discussed in the second section of this chapter. The

classification scheme is not collect&vely exhaustive.

Secondly, the source of cash flow uncertainty is not identified.
For example, a cash flow may be uncertain due to exchange rate
changes, or because of other uncertain state variables.
Moreover, from a management point of view, the degree of
uncertainty is probably important. Compare the uncertainty
surrounding the cash flow from export sales over a period of time
with the uncertainty of an exporter in a letter of credit

situation.

In the remainder of this chapter, the analysis will concentrate
on cash flows which are uncertain with respect to amount and
timing, in cases where the uncertainty arises from exchange rate
changes. Exposures which are certain with respect to amount and
timing are conceptually uncomplicated since they are readily

identifiable. Cash flows which are uncertain due to factors
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other than exchange rate changes are also readily identifiable

in terms of exchange risk exposure.

II: From General to Partial Equilibrium.

In the previous section, it was pointed out that industries which
have no involvement whatsoever in traded goods markets, and have
no foreign currency cash flows whatsoever, may be exposed to the
effects of exchange rate changes. The reason that this may
arise is due to the macroeconomic impact of exchange rate

changes., The macroeconomic impact may be significant.

Consider the case of the public sector deficit.

The government can finance a public sector deficit from a number
of sources such as sales of non marketable debt, open market
operations, the printing press and balance of payment flows. (cf.
Goodhart [1976, chapter 13], Vane and Thompson [1979, chapter
31). It amounts to saying that for every government
transaction, there is a debit and a credit; a deficit must be
financed somehow. The impact of changes in the financing or
size of government deficits may influence géods markets,
financial markets and foreign exchange markets. From an
individual firm's point of view, all manner of cash flows may be
affected since turnover, costs, taxation, financing costs and

foreign exchange risk could be potentially affected.

Because of this interdependence within the market system,

exchange risk becomes a classic chicken and egg problenmn. For
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example, a reduction in the public sector deficit may affect the
inflation rate, the demand for the firm's products and the
exchange rate, The difficulty lies in uncovering the exogenous

and the endogenous variables.

Unfortunately, economists have to a large extent, ignored the
short run reactions of the economy to autonomous disturbances.
Economists have tended to focus on the characteristics of
equilibrium states rather than the transition towards
equilibrium. One notable exception is the Flow of Funds
literature (cf. Bain [1973], Freund and Zinbarg [1963], Mason
[1976] and the Wilson Report [1981 chapter 11]). On the other
hand, managerial and financial economists focus on situations of
partial equilibrium, for example, the capital asset pricing model

and the net present value rule.

The discussion of corporate exposure in this chapter assumes that
a partial equilibrium situation pertains, since there has been
little research in a general equilibrium context and because it

would make the problem intractable. There are two implications

from this discussion.

Firstly, it will be difficult to decide in practice when exchange
rate changes may be considered autonomous or exogenous
disturbances and when they are actually endogenous reactions to

other variables.

Secondly, discussion within a partial framework precludes the
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location of "optimal"™ decision rules. This issue may be
circumvented by making assumptions about the goals of decision
makers. However, it is still unlikely that a partial framework
has incorporated all possible effects of a particular decision

alternative.

III: Corporate Exposure to Exchange Risk.

This section begins by analysing a model advanced by Srinivasulu
(19831, The purpose of using the model is to provide a
classificatory framework for prior research. The main
innovation of the model is to discuss the foreign exchange risk
(FER) problem in a three country rather than a two country

framework.

Srinivasulu [1983, pp50-55] begins by assuming a single time
period where the set of physical assets at the beginning of the
period are constant until the end of the period. He then
developed the following equation for expected end of period

wealth.

Wi = Weaq{wo(1+rg)+wi/eq,t-1(14rq)eq p+wa/en p 1(14r2)en ¢}

where:

o = random return in the period from the domestic subsidiary

llo'l

P1,rp =random return in foreign currency of the foreign
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subsidiaries "1" and "2%.

€11ep = prices of a unit of currencies 1 and 2 respectively, in

terms of currency 0.
€1,t-1=the current spot exchange rate which is known with
certainty.

€1,t = the end of period expected spot rate which is a random

variable.
£y = the forward rate which is known with certainty.
Yo = the proportion of wealth (Wt-1) invested in country "Q".
Weeq = initial wealth.
We = end of period wealth.

Finally, taxes are ignored in the model, or assumed symmetric.

It is then assumed that second order effects may be ignored and

that:

e1,t = e1,t-1 (1+(eq,t~e1,t-17€1,¢-1))

then if Re1

e1,t-e1,t-1/€1,t-1

the first return equation may be reformulated as:

We = Weoq{wg(1+rg) +wq(14rq+Req) +wo (1+ro+Rep)}

The main characteristic of this equation is the existence of a
return from holding physical assets and a foreign exchange
return, The variance of the expected termiqal wealth (S2) is

then constructed as:
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S2= "0252r0+w12{52r1 +52331+200v(r1,5e1)}
+425 {52 pp +52Rep+2cov(rs ,Ren) }
+2vWgwq{cov(rg,rqi) +cov(rg,Req)}
+2Wawo { cov(rg,ra)+cov(rg,Res)}
+2Wqws{ cov(rq,ra)+cov(rq,Res)}
+cov(Req,rs)+cov(Req,Ren)}

This equation has five variance terms and ten covariance terms.

The covariance terms may be classified as:

1. Gains from international corporate diversification:
cov(rg,rq), covirg,r2), covirq,ra).

2. The structure of subsidiary operations: QOV(P1,Re2),
cov(Req,rs).

3. The management of a portfolio of currencies: cov(Re1,ne2)

4, The exchange risk of domestic operations: cov(ro,Re1),
°°V(P0,Re2).

5. Intersubsidiary linkages: cov(rq,Res), cov(ro,Req).

These five categories provide a useful framework for discussing

some prior research on FER.
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III.A: Gains from International Firm Diversification

Chapter two discussed the issue of segmented capital markets.
Shareholders will value gains from international diversification
under conditions of capital market segmentation, since the MNC
offers opportunities of risk diversification which might
otherwise be unavailable. The main economic justification for
the existence of diversification opportunities is the existence
of correlatiouns of less than one between different national
economies. The Levy and Sarnat [1970] study found stronger
links between European economies using ex post data. This
finding is in accord with the intuitive explanation of higher
integration of geographically close economies in a relatively
free trade zone. However, as pointed out in the previous
chapter, our understanding of the causes of these covariances is
at a primitive stage. It may well be that multinationality
increases the opportunities to exploit product and factor market

imperfections, rather than an opportunity to diversify risk.

If opportunities to reduce foreign exchange risk arise because of
international diversification, it will be necessary to have a
stable covariance matrix. This may be the case (Phillipatos et
al. [1983]). Moreover, a technique for measuring the
covariances will be necessary. Eun and Resnick [1984] compared
a number of techniques, and found that a national market mean
model was the most efficient of the models tested. Such a model

is also consistent with market segmentation.

Chapter 3: Page 83



III.B: The Structure of Subsidiary Operations.

Dufey [1972] was the first to examine the possibility of exchange
rate changes affecting the costs, revenues and volumes of the
foreign subsidiary. Prior to this other authors such as
Heckerman [1972] had assumed that cash flows in foreign currency
terms were assumed known and fixed, with respect to amount and
timing. Dufey [1972, p52] pointed out that this assumption was
misleading and that:
"local currency revenue and cost streams will not follow the
pattern projected before the devaluation. In fact, after the
devaluation, these local currency flows will exhibit
differences that are systematic and predictable as to
direction. Therefore, a uniform, indiscriminate application
of the devaluation percentage to the projected pre=-
devaluation cash flow gives an inaccurate picture.”
This approach was later formalised by Shapiro [1975] and
simplified versions of Shapiro's approach with minor
modifications were produced by Jacque [1978] and Walker
[1978]. These simplifications have been in turn adopted by

Kettell [1979] and Levi [1983].

Conceptually, the approach is relatively straightforward, and it
consists of an application of the elasticities approach to the
balance of payments., As yet, the Marshall-Lerner condition has
not been applied at the firm level. It is unlikely that it
will offer any new insights. At the micro level, the approach
may amount to an analytical examination of the exchange rate

elasticity of revenues and costs.

As a basis for further discussion the original Shapiro model is
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adopted. Differential equations are used in the model in order
to evaluate the effects of simultaneous inflation and
devaluation, and to provide a more concise account of this
covariance, It should however be pointed out that the model
assumes a set of relationships between exchange rate changes and
firm characteristics as distinct from deducing such
relationships. It will however be demonstrated that if

purchasing power parity should hold, exposure does not exist.

The Shapiro [1975] model has been criticised as failing to
distinguish between movements along the demand curve and demand
curve shifts Hendershott [1975]. This exposition will attempt
to clarify this difficulty by discussing real income effects

separately.

The theory begins with a discussion of the demand curve and the
cost curve. The effects of inflation and devaluation on
profitability are then discussed individually. Finally, the

effects of simultaneous inflation and devaluation are discussed.

III.B.1: The Demand Curve

It is assumed that the firm is oligopolistic and headquartered
in Britain with a single overseas subsidiary. The traditional
determinants of demand are the price of a good, the prices of
other goods, income and tastes. The latter factors produce
shifts in the demand curve while price changes produce movements

along the demand curve. The demand for the product of the
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subsidiary in local currency is described as a function of

quantity Qq, the local wholesale price index W, and the sterling

value of the local currency or exchange rate F.

Py =Py (Q, W, F)

It is then argued that the partial derivatives behave according
to a number of factors such as the degree of import competition.
It is assumed that the derivative of price with respect to
quantity is less than zero. This implies that the demand curve
for the firm's product is downward sloping. In other words, the
firm sells in an imperfect or oligopolistic market. The
derivative of prices with respect to inflation is assumed to be
greater than or equal to zero. This implies that it may not be
possible to increase prices in line with inflation because of
import competition, price controls or other inflexibilities.
Formally, these two derivatives are expressed in the following

way:

Py 7 5Q1 <O

In the absence of import competition and inflexibilities, and
given demand functions which are homogenous to degree zero in

money prices, it would be possible for ¢ Pyv Sy = Py / W.

The derivative of prices with respect to the exchange rate is

assumed to be less than or equal to zero. This is based upon
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the presumption that 1if the local currency devalues, then local
goods would have a competitive advantage relative to imported

goods. If the derivative is set to zero, then it would imply
that there was either no import competition, or alternatively,
that overseas competitors were prepared to accept a decrease in
their profitability in order to maintain market share.

Formally, this derivative is expressed as:

§Py / §F <= 0

The exports of the firm are assumed to be denominated in dollars
and to be a function of quantity (Qy) alone. It should be
pointed out that this assumption may be unrealistic, since one
would expect that in conditions where the subsidiary is subject
to import competition, its competitiveness should be increased
when foreign inflation exceeds domestic inflation (ceteris

paribus).

P> = Pp (Qx)

The demand curve for exports is also expected to be downward

sloping.

6P2 / GQx < 0

It is assumed that the domestic and export pricing decisions are
independent of one another. This constitutes an immediate

violation of the law of one price. Horst [1971] examines the
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case of interdependence in the setting of prices.

III.B.11: The Cost Curve

The traditional theory of costs maintains that costs are a
function of the output level, factor prices, technology and in
the long run, capital, Shapiro treats the sterling cost curve
of the foreign subsidiary as a function of the quantity produced,

the price index and the exchange rate.

C1 = C1 (Q1 "'Qxy W, F)

This is one of the confusing aspects of the model, since revenues
are denominated in the local currency of the subsidiary, whereas
costs are denominated in the currency of the parent. The
partial derivatives are expected to behave in the following way.
Firstly it 1s assumed that costs will increase as output

increases.,

¢ 7 Q>0

Secondly, it is assumed that local costs will increase as the

general level of prices increases.

Cqy 7/ W >0

It is however possible that the increase in costs will be less

than the increase in inflation because of factor market
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inflexibilities and the opportunity to substitute imported

factors for local factors, Therefore,

€17 &M<cy /W

Exchange rates are expected to increase costs in sterling terms

as sterling 1s revalued.

§Cy /8F > 0

However, there may be opportunities to substitute local for

imported inputs, and so:

§Cq /6F <Cq / F.

JII.B.iid:Inflation and Profitability,

The profit of the firm (S), is defined as:

S = {P1(Q1 ,W,F)Q1 F} + {Pz(Qx)Qx} - C‘](Q‘] + QX,W,F)

Partial differentials are obtained so that the effects of

inflation on profitability may be analysed.

§5/6W = (8Py /SW)QF - 5Cq /6W

The interpretation of this partial derivative is straightforward.

It simply says that the effects of inflation on profitability
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will depend on the effects of inflation on costs and revenues.
The 1intuitive simplicity of the model may be seen in the
situation where both prices and costs are homogenous to degree
zero in prices, and there are no exports. In this case, prices,
costs and profits will increase in line with inflation, and real

profits will remain unchanged:

6S/&W

Py /WQQ F=2Cy /W

S/W

Similarly, if it is impossible to increase prices, or there is
very stiff import competition, or all of the goods produced are
exported, then profits will be adversely affected to the extent
that costs are affected by inflation. The effect on profits

will be:
§S/6W = =8Cqy S < 0
III.B.iv: Profitability and Local Currency Devaluation.
The analysis in this section is similar to the analysis of the
effects of inflation on profitability. The first step is to

evaluate the partial derivative of profit with respect to

devaluation.

6S/6F =6P¢ /SF Qq F + Py Qq - 5Cq &F

Again, this equation is self evident. Profits will be affected
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by a devaluation to the extent that prices in the local market
and costs are affected by devaluation. Note that exports are
unaffected by devaluation because exports were assumed not to
have an exchange rate elasticity. In the case where the firm
exports all of 1ts output, it will be better off to the extent
that profit margins will be increased because local costs will

have decreased.

§S/8F = =6Cqy /sF < 0

Therfore, the firm will gain on devaluation., This is in accord
with the elasticities approach to the balance of payments. The
derivatives are of opposite sign to the inflation case because a

devaluation locally is a revaluation in sterling terms.

On the other hand, suppose that none of the output is exported.

Further, assume that the firm faces no import competition in

product markets.,

§S/F

Py QQ =-5Cq AF

Py Qq -Cy /F

S/F >0

In this case, costs are increased by the devaluation but there
will be no increase in revenue, unless the devaluation has an
impact on macroeconomic variables. Therefore, the firm loses
out to the extent that its costs are affected by the devaluation.

On the other hand, if the firm competes with overseas producers
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in local markets, then it will be at an advantage as they will be
forced to either accept a decrease in their profitability or

alternatively sacrifice market share to domestic producers.

It should however be pointed out that a MNC will be interested in
the profits of foreign subsidiaries in terms of parent currency

and so there will be a translation impact.

III.B.v: The Case of Simultaneous Inflation and Devaluation.

This section examines the interaction of inflation and
devaluation. In order to accomplish this task, it is necessary
to use differential equations. The total effect on profit of

the inflation devaluation cycle may be stated as:

dS = §S/SW dW +6 SA F dF
This equation states that the rate of change of profits is
related to the rates of change of inflation and the exchange

rate. Using the previous sections on the individual effects of

inflation and devaluation, this may be expanded to:

ds = {6?1 /5W Q1 F =-68C0Cq AW} aw

+86Py AF Q) F + Py Qq = §Cq /5 F}dF

Unfortunately, in this situation the results are somewhat more

ambiguous. If the firm exports all of its production, then:
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dS = =6Cy AW dW - § Cq /6F dF

If purchasing power parity holds, then dF/F = -dW/W, and it would
be possible for dS = 0. In other words, the firm is unaffected
if Purchasing Power Parity holds. If PPP does not hold, then
the exporter will be adversely affected if devaluations fail to

match the inflation rate.

If Qy = 0, then changes in profit may be described as:

dS >= Py Qq F {dW/W + dF/F} +6 Py /6F Q1 F dF

It is difficult to reach any firm conclusions in this case.
Unless the terms of trade detiororate the domestic producer will
not gain. The domestic firm may gain if the elasticity of
demand with respect to devaluation is sufficiently negative.
Even in this case, the presence of strong import competition in
the firm's product markets may be sufficient to eradicate such
benefits. The time span of the cycle may be important since if
an exporter gains initially due to devaluation, and then loses
out to the same absolute extent because of local inflation, he
may be better off due to the time value of money. Therefore, it
would be unwise to suggest that there is no exposure since

purchasing power parity holds in the long run.

Finally, it can be seen that the firm will experience a decrease

in profits in the case of price controls unless costs are also
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fixed or react perversely to inflation or devaluation.

AII.B.vi: Real Income Effects

The discussion of real income effects make the discussion
somewhat more realistice, since they attempt to broaden the scope
of the model beyond the reaction of the firm to an autonomous
shock, to the possible repercussions in other markets of
inflation and devaluation, and the possible effects of such a

situation on the activities of the firm.

The existence of real income effects is to some extent analagous
to a Phillips curve, If expectations are rational [Muth 1961],
and one produced an expectations augmented Phillips curve, then,
real income effects would disappear (for an elaboration, cf.
Goodhart [19761]). The existence of real income effects
presupposes that money is non neutral with respect to real
variables, This would also be the case in the Dornbusch [1976]
unemployment case, where undershooting occurs. The existence of
real income effects and real effects in general may ameliorate
the inflation devaluation cycle from the point of view of the
firm. This would arise since consumer and government spending
might be increased. One might also find that countries with
large amounts of foreign currency denominated debt may benefit
from revaluation since the local currency financing costs would

decrease and government spending may be increased or taxes

reduced.
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Therefore, the possibility of real income effects should not be

ignored. They are probably time and location specific. Should

such

effects prevail, they are a source of additional threat and

opportunity for firms.

JIII.B,vii:The Effects of Financing Practices,

Jacque [1981] points out that the Shapiro [1975] model fails to

take

account of the subsidiaries financing practices. Hodder

[1982] incorporates the liability structure of the firm into the

analysis by assuming:

1)

i1)

111)

iv)

v)

vi)

Two countries and a single time period.

Net worth is positive and predetermined. The real asset
position of the firm is assumed fixed for the year; further,
it i3 assumed that the market value of the firm equals the
net worth of the firm, which in turn equals the sum of the
market values of the firm's assets and liabilities.
Physical assets are assumed homogenous except for their
location.

Liabilities are homogenous with respect to all factors
other than currency of denomination and the applicable
interest rate in the currency of denomination.

Physical asset prices deviate between countries by a random
factor.

Exposure is defined as the exposure of the rate of return on
net worth to exchange rate changes after adjustment for

general price change in the home country.
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vii) For the purposes of deriving an optimal decision rule it
is assumed that the decision maker has a quadratic loss
function. This assumption, is similiar to the analysis of

Shapiro [1977].

This leads to exposure (E) being deduced as:

E = NW (COVrn,e / Var e)

where: NW = net worth
r = the real rate of return on net worth
e = the rate of change of the exchange rate

This exposure measure may then be decomposed into:

i) The exposure of domestic assets
ii) The exposure of foreign assets
ii1i) The exposure of net worth to PPP deviations

iv) The exposure of foreign currency denominated liabilities

These exposures are related to one another as follows:

E=1) - ii) - 111) = iv)

Shapiro's model deals with the cases of i) and ii). The policy

implication of the model is that exposure is manipulated by

altering the ratio of overseas to home debt. The exposure of

balance sheet items is more difficult to understand. Hodder
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[1982] cleverly sidesteps a number of important issues by
assuming that the market value of the firm equals the net worth
of the firm which in turn equals the market value of the sum of
the values of individual assets and liabilities of the firm.
Under these circumstances, all accounting problems have been
assumed away and an economic measure of income is assumed. The
plausibility of this assumption is examined in section IV of this

chapter.

It may be concluded that should deviations from purchasing power
parity exist, the costs and revenues of the firm may be affected.
The extent to which costs and revenues will be affected will
depend on the degree of tradability of the firm's factors and
products, the macroeconomic impact of exchange rate changes and

the degree of flexibility of product and factor market prices.

ITI.C: The Portfolio Effect of Multi Currency Boldings

This aspect has been dealt with by Makin [1978] and Gull [1977].
The main practical implication of this research is that
maintaining open positions in currencies may decrease rather than

increase risk.

Conceptually, it is a variant of the portfolio approach to
security investment (see Markowitz [1952,1959]). Makin [1978]
examines a situation similar to Sharpe's [1963] diagonal model.
Makin's model focuses on the management of monetary assets and

liabilities, however, it could in principle, be extended to the
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location of physical assets. The approach assumes that there
are stable covariances between currency movements, so that the
management of a portfolio of assets and liabilities becomes
equivalent to a series of investments in a portfolio model. A
quadratic utility function is assumed in order to produce
'optimal' results. The most interesting insight of the model,
is that an optimal solution may include open positions in certain
currencies, whereas a 'one by one' approach would suggest that
either one hedges everything or nothing. The Gull [1977] model
is similar in approach and Blackie [1978] also advocates such an
approach. Friedman [1981] points out some shortcomings with the

model, some of which are corrected by Makin [1981].

III.D: The Exchange Risk of the Domestic Firm

It follows from the Hodder [1978, 1982] model that the domestic

firm 1s exposed since:

E=z1i) - 1iv)

This also illustrates the counter intuitive result that the
purely domestic firm may be more exposed than the international
firm, This also follows from the Shapiro [1975] model, in the
cases where the firm has both domestically sourced inputs and
domestic sales. The exposure of the domestic firm arises from a
number of factors which are discussed in the following

paragraphs.
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Firstly, if either the firm produces tradeable goods or some of
the firm's factors are tradeable goods, then it will be exposed
to exchange rate changes. In an open economy, non traded goods

could also be affected by exchange rate changes.

Secondly, if domestic inflation is uncertain, then the domestic
firm will be exposed to an inflationary risk. Under certain
circumstances, this risk could be avoided by purchasing foreign

currency denominated bonds.

Thirdly, exchange risk will be increased if there is high import
competition in product markets. This effect will be exacerbated
if there is a high degree of substitutability between domestic
and foreign goods. Conversely, high import competition or
foreign substitutability in input markets will decrease exchange
risk. Therefore, the higher the percentage of tradeable inputs

used, the lower the exchange risk.

Fourthly, if prices are more inflexible in factor markets,
exchange risk will increase as local value added increases. It
might also be suggested that restrictions on the openness of an
economy such as high transport costs or restrictive trade

policies will decrease exchange risk.

III.E: Intersubsidiary Linkages.

Intersubsidiary linkages consist of the effect of exchange rate

changes in a third currency on the cash flows of the foreign
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subsidiary. They arise from the use of a three country model in
the work of Srpinivasulu [1983]. Possible examples may include
the setting of certain prices in the world economy in dollar
terms, or competition from third countries. Srinivasulu [1983]
does not discuss the issue and in an example in Srinivasulu

[1983, chapter 5] this term is taken as given.

III.F:Conclusions

The Shapiro [1975] model implies that it is impossible to
generalise about the effects of foreign exchange risk on the
corporate sector. It will affect different firms in different
ways. The model does however suggest that cash flows are
exposed to foreign exchange risk in situations where PPP does not
hold. In order to maintain some simplicity in the model, the
effects of financial decisions such as the debt equity ratio were
not discussed. The analysis does however highlight several key

variables.

It was shown that the degree of tradability, price flexibility
and substitutability of the firm's products and factors will
determine the extent to which it is exposed to foreign exchange
risk. Other influences on the exposure of the firm will include
the impact of exchange rate changes on government policy and
other macroeconomic variables. In the discussion of the Hodder
[1982] model, it was pointed out that the presence of
opportunities to raise debt in more than one country may

ameliorate economic exposure.
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Some counterintuitive results were also deduced. Portfolio
analysis of multicurrency holdings suggests that open positions
in currencies may be desirable, while it was also shown that the
pure domestic firm in an open economy may be as exposed to
exchange risk as the internationally oriented firm. Finally, it
was shown that the covariances between currencies other than the
home currency, and the covariances of real asset returus, may

also have an impact on the exposure of the firm.

IV: Measuring Exposure to Exchange Risk

In the previous sections, the nature of corporate exposure to
foreign exchange risk was examined. In this section accounting,
statistical and qualitative measurement of foreign exchange
exposure are examined. It will be shown that both statistical
and accounting approaches to the measurement of economic exposure
to foreign exchange risk are unlikely to be successful, and that
ultimately, qualitative approaches to the measurement of foreign
exchange exposure are likely to be the only operational
technique, However, qualitative measurement amounts to the
production of a more refined classification of exposure, and it
is argued that measurement in a quantitative manner is unlikely,
and that the real 1issue is the development of a more

sophisticated classification of exposure.
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IV.A: Accounting Measures of Exposure ’

Perfect and complete markets provide an opportunity to obtain a
rigorous analysis of the difficulties of measuring economic
exposure using accounting statements. This, in turn, highlights
the differences between measuring translation (or accounting)
exposure, and economic exposure. This characterisation, is
based on the work of Debreu [1959]. For the purposes of this

exposition, the following definitions are used.

i) 'Complete Markets' are defined as the presence of
organised markets which permit trading in all consumption
goods and all factors of production. Furthermore,
following Debreu [1959, chapter T], if uncertainty is
assumed, completeness includes a set of markets in which
all conceivable state contingent trades may be made.

i1) 'Perfect Markets' are markets which operate in a
frictionless, costless, instantaneous manner. It is also
assumed that all traders are prices takers and that there

are no indivisibilities.

There are two significant features of the model. Firstly, the
model is not monetised (see Debreu [1959, p36, fn.3]).
Secondly, the valuation of assets is not a problem within this
model, since, the present values of all assets will equal their
current replacement cost or their net realisable value. Since a
complete set of markets exists, all the assets and liabilities of

the firm have market values. This means that the balance sheet
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measure of net worth equals the market value of the firm. This
is similar to the second assumption in the Hodder [1982] model.
If worldwide identical homothetic preferences exist, purchasing
power parity will prevail, since the law of one price will hold

in perfect markets.

Beaver and Wolfson [1982] demonstrate that within such a setting,
the use of current asset values and current exchange rates as a
translation procedure for accounting statements, is the only
translation method which possesses both economic interpretability
and symmetry. Economic interpretability implies that the
consolidated net worth will equal the present value of MNC future
cash flows. Symmetry implies that the relationships between
accounting numbers will be identical both in parent and

subsidiary currencies.

Beaver and Wolfson examined the properties of two other

translation methods (the current exchange rate - historic value
method (C/H) and the historic exchange rate - historic value
method (H/H)). They demonstrate that the H/H method possesses
neither symettry nor interpretability while the C/H method is
only symmetric. As yet, it has not been demonstrated that
perfect and complete markets are a necessary condition, (as
distinct from a sufficient condition), for these results.
Movement away from a perfect and complete markets framework is
problematic, and the solution to the problem of foreign currency
translation depends on a solution to the problem of inflation

accounting outside of perfect and complete markets. The perfect
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and complete markets setting is highly unrealistic since, within
such a setting, it is difficult to know why academics would
devote scarce resources to non problems, such as exchange risk,
inflation accounting and foreign currency translation ( for
further discussion, see Beaver and Demski [1979], Beaver and
Wolfson [198&1], Bromwich [1977], Bromwich and Wells [1984] and

Revsine [1973]).

The analysis indicates that the measurement of economic exposure
is a non trivial issue, because the existence of incomplete
markets will lead to many assets being non marketable, and asset

valuation will be pambiguous. Market imperfections will lead to

transaction costs, which will lead in turn to divergences between
replacement costs and realisable values. Imperfections in
second hand asset markets also pose problems in calculating
depreciation charges, and cast doubt on the applicability of
single period solutions to multi period problems (cf. Bogue and
Roll [1974]). This result questions the Srinivasulu [1983]
single period solution and the Hodder [1982] solutiomn which
assumed complete markets in order to measure net worth (e. g. the
valuation of growth opportunities; see Myers and Turnbull [1977])

and a single period solution.

Glick [1986] uses a present value framework to demonstrate that
the Beaver and Wolfson [1982] results will be violated when there
are deviations from the traditional theory of international
parity in a complete markets framework. To some extent, there

is an internal inconsistency, since it is difficult to know how
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deviations from neutrality might occur in situations where there

were no difficulties in the measurement of asset values.

In principle however, the use of present values is appealing and,
in the absence of a fully specified model, present values may
provide an approximation to the value of the firm. This
observation has prompted some authors (e.g. Cornell and Shapiro
[1983], Shapiro [1986] and Eiteman and Stonehill [1986]) to
suggest that exposure to exchange risk is the impact of exchange
rate changes on the value of the firm or on the net present value
of corporate cash flows., Hekman [1985] uses a present value
framework to produce a potentially estimable coefficient of
exposure., However, there are a number of restrictive
assumptions made in the analysis, including the assumption that
all elements of value are assumed to be functions of a single
‘variable source - the vector of expected exchange rates.
Moreover, it is assumed that the stochastic exchange rate process
is fixed. While the model represents a useful first step
towards integrating the analysis of foreign exchange excposure
and corporate valuation theory, it is unlikely that the model
could be applied in practice without substantially more

development.

However, there are a number of potentially devastating criticisms
of the net present value approach, Firstly, it is questionable
whether value maximisation will be unanimously supported in
segmented international capital markets. Secondly, a present

value is a value which is known and certain if market prices are
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used. It is vacuous to attempt to find a covariance between a
current non random market value, and an infinite series of random
future exchange rates. Adler and Dumas [1985, fn.6] point out:
"In finance, notional changes in present values are used to
evaluate the impact of current decisions that will effect

future outcomes: but no financial decision is required for
measuring exposure. The approach taken here enables

financial decision analysis and exposure measurement to be
kept apart: Exposure is a matter of the future,
instantaneous covariation of contemporaneous prices and

exchange rates either at discrete points of, or
continuously over, time. It is the value of hedging that
requires present value comparisons.”
The implication of the analysis is clear. Examining the impact
of exchange rate changes on present values is of little interest.
The real issue is the examination of the covariation between the
random value of the firm's value at some future point in time and

the random exchange rate at some future point in time. This

possibility is examined in the following section.

IV.B: Statistical Approaches to the Measurement of Exposure

In the previous section it was argued that neither accounting nor
present value techniques were likely to permit the measurement of
exposure in a meaningful way. It was pointed out that a
measure of exposure should reflect the covariation of future
values with future exchange rates. Adler and Dumas [1985]
propose that such an approach may be implemented by obtaining the
regression coefficient between future values and future exchange
rates, This approach is theoretically useful, since measurement

can be accomplished, in principle, and the measured exposure may

be hedged using forward contracts. Unfortunately, the approach
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is unlikely to be operational for a variety of reasons.
Firstly, the model is based within a single period context, and
multiperiod or dynamic hedging strategies are excluded.
Moreover, it 1s possible that exchange rate changes in previous
periods will effect cash flows in the current period. This in
turn would imply the use of a multiple regression model.
Secondly, without a complete model of the relationship between
firm value and exchange rates, it will be necessary to use
historical data. This in turn involves assuming that the past
is a valid representation of the future, It is unlikely that
the processes which influence the value of the firm and the
exchange rate are likely to be stationary. Thirdly, the
possibility of non stationary processes which may also be non
normal violates the assumptions of a regression approach. It
was shown in chapter two that this is 1ikely to be the case for
“exchange rate changes. However, the approach may be useful for
hedging portfolios of overseas assets, and this possibility has
been examined by Adler and Simon [1986]. As yet, the approach

has not been applied to individual corporate stocks.

Unfortunately, the measure of exposure is a statistical
decomposition, and there is no underlying theory of the
relationship. The approach is similar to the application of the
market model, before the capital asset pricing model was
conceived. The exchange rate is not a state variable, but an
equilibrium price. It is therefore quite possible that the
variability of the market value of the firm might be increased

rather than decreased by the introduction of a hedging strategy

Chapter 3: Page 108



based upon the regression coefficient. Moreover, in segmented
capital markets, it is possible that the firm's optimal hedge
will not be unanimously supported. In conclusion, the approach
is a theoretical advance on present value definitions of
exposure, but is unlikely to be implementable in practice. In
the next section, aqualitative approach to the measurement of

exposure is examined.

IV.C: Qualitative Measures of Foreign Exchange Risk

It has been shown in the previous two sections that quantitative
techniques are imperfect in a number of respects. In this
section, a qualitative approach to the measurement of exposure is

examined.

“Transaction exposures are relatively simple to measure. A
transaction exposure as defined by Srinivasulu [1983] is simply
an amount of foreign currency which has a regression coefficient
of one with exchange rates and the R-squared of the regression
equation is also one. In the case of exposures which are
uncertain as to realisation, for example an export order in a
letter of credit situation, the regression coefficient of the
expected amount will salso be one and the R-squared of the
regression equation will be less than one. This latter
observation arises since the regression equation will not explain
the portion of uncertainty arising from the possibility of the
letter of credit failing to materialise. Alternatively, these

transaction and near-transaction exposures are independent of the
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exchange rate when stated in foreign currency. This in turn
leads to the following definitions of exposure.
A Transaction Exposure is a foreign currency cash flow which

has a regression coefficient of one with the exchange rate.
Moreover, the R-squared of the regression equation equals

one.

An Economic Exposure is any foreign currency cash flow which
does not meet the conditions of a transaction exposure, and
any home currency cash flow which does not have a
coefficient of zero with the exchange rate.
Flood and Lessard [1986] suggest that economic exposure should be
separated into a 'competitive' effect and a 'conversion' effect.
The competitive effect is due to the effects of exchange rates on
the local currency cash flows of the subsidiary or the parent
currency cash flows of domestic subsidiaries. The conversion
effect arises from the conversion of foreign subsidiary cash
flows into the currency of the parent. The issue of real
<:lnterest is the measurement of the competitive effect. Flood
and Lessard [1986, pp.34-35] suggest four types of prototype
firm. The first type is the exporter firm which sells its
products in global markets, but sources in segmented markets.
The second prototype is the local market firm which both sources
and sells in segmented local markets. The importer firm
purchases in global markets and sells in segmented markets. The
global firm 1is the final prototype and both purchases and sells
in global markets. The approach is simply a categorisation

of the inputs and outputs of the firm by the degree of

tradeability.

It is unfortunate that progress in operationalising the

measurement of exposure has advanced so little. It is probably
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an indication of the intractability of the area that concepts
which are almost fifteen years old have not been operationalised

beyond simple qualitative categories.

¥: Summary and Conclusions

This chapter has examined the manner in which corporations are
exposed to exchange risk, A number of models which have been
advanced in the l1iterature were discussed, in order to examine
the nature of exposure. In particular it was pointed out that
these models are limited, since they adopt a partial equilibrium
or ceteris paribus assumption in order to provide some analytical
tractability. The models suggest that it is difficult to
understand exposure unless one focusses on the activities of
individual firms. It was also demonstrated that the purely
domestic firm is also exposed to exchange risk. This last
insight arises because it was argued that it was the tradeability
of the inputs and outputs of the firm will influence the exposure

of the firm.

It was also pointed out that common categories of exposure were
imperfect and the following definitions of exposure were

suggested.

A Transaction Exposure is a foreign currency cash flow which
has a regression coefficient of one with the exchange rate.

Moreover, the R-squared of the regression equation equals
one.

An Economic Exposure is any foreign currency cash flow which
does not meet the conditions of a transaction exposure, and
any home currency cash flow which does not have a

coefficient of zero with the exchange rate.
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The measurement of exposure was then examined. It was pointed

out that while the measurement of transaction exposure is

straightforward, the measurement of economic exposure is not.

A number of different measurement techniques were examined.
Firstly, it was shown that accounting reports were unlikely to
provide a measure of exposure unless perfect and complete markets
prevailed. The sensitivity of the present value of future cash
flows to exchange rate changes was also examined. It was argued
that an attempt to correlate a certain current market value with
a future random variable was 111 conceived. A theoretically
superior statistical technique was also examined, but it was
argued that the approach was unlikely to be operational,
Finally, a qualitative approach to the measurement of exposure
was examined, and it is probably the only measurement technique

(capable of immediate practical application.

A number of issues were sidestepped entirely in this chapter.

1) Taxes were ignored, or assumed symmetric.

1i) Single period frameworks were used in many cases, These
are limited since solutions in a single period framework may
not be optimal within a multi period model. Moreover, the
existence of incomplete, imperfect markets and the
possibility of technical change may become relavant.

iii{) In many cases, models employing a mean variance framework
were used, rather than more complete models of capital

markets.
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CHAPTER 4

MANAGING EXPOSURE TO FOREIGN EXCHANGE RISK

It was argued in the previous two chapters that there were
grounds for believing that foreign exchange risk exists, and that
corporations are exposed to it. In this chapter, two issues are
examined. Firstly, the normative case for the management of
foreign exchange risk will be examined. Secondly, having
demonstrated a normative case, the techniques which may be used

to manage foreign exchange risk will be examined.

I: The Normative Case for the Management of Foreign Exchange Risk

While foreign exchange risk may exist and affect the cash flows
of corporations, 1t is also necessary to demonstrate that
corporations should manage it. Dufey and Srini