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Forord

I Bohlins Revisionsbyrds uppldggning av revision tas utgdangs-
punkten for revisionen i en utvdrdering av vasentliga risk-
omrdden for foretaget. Det gdller for revisorn att skaffa sig
en helhetsbild av koncernen och/eller foretagets risksitua-
tion. Granskningen inriktas sedan pd de omrdden som bedoms
som vasentliga och/eller sarskilt riskfyllda.

Riskanalys dr sdledes inte ett nytt instrument, vare sig for
revisorer eller foretagsiedningar. En av de risker som tidigt
blev foremdl for en allman uppmarksamhet var valutarisken. 1
samband med devalveringen av den svenska kronan i mitten av
70-talet drabbades mdnga foretag av forluster. Detta ledde
fram till en rad dtgarder for att minimera forluster p g a
ogynnsamma valutakursforadndringar. Problemet dr emellertid
att en ensidig fokusering pd valutarisker kan vara oekono-
misk. Ett foretag pdverkas pd flera olika sdtt av &ndrade
valutakurser. Det &r darfor viktigt att vara medvetan om
nodvandigheten av att se pd ett foretags riskexponering pa
ett mer Overgripande satt.

Tvd forskare som ront internationel] uppmarksamhet for sina

arbeten om hur sddana Overgripande analyser kan gbras dar
professorerna Lars Oxelheim och Clas Wihlborg, numera vid
Goteborgs Universitet. P3 uppdrag av Bohlins Revisionsbyrd
har de skrivit denna forskningsrapport.

Rapporten kan framst& som ndgot teknisk, dven om den framst
riktar sig emot praktikerna. For att underldtta forstdelsen
har darfor forfattarna skrivit en langre sammanfattning pd
svenska, dar problemen skissas. Bohlins anser det angeldget
att rapporten far en s& stor spridning som mojligt och har
ddarfor 1&tit publicera den. De som &r intresserade av ytter-
1igare information om hur vi pd Bohlins ser pd riskbedomning
i allmdanhet och valutarisker i synnerhet kan kontakta Sven
Andrén pd Bohlins Finansgrupp eller Rolf Rundfelt pd Bohlins
Affarsanalytiker.

Stockholm i mars 1989
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EXECUTIVE'S SUMMARY

Okad integration - finansiell savadl som handelsmis-
sig - har medfort att reala och monetdra storningar
och chocker snabbt fortplantar sig fréan land till
land. For en liten och Oppen ekonomi som den
svenska innebé&r iﬁtegrationen sma mojligheter att
utestanga effekterna av exempelvis andrad penning-
politik 1 USA, kartellbildning mellan oljeproduce-
rande lander med atfoljande oljeprishdjningar m fl
policy- eller 1icke policyatgarder pa internatio-
nella marknader. Pa foretagsniva kan denna utveck-
ling te sig bekymmersam med tanke pa& att fluktua-
tioner 1 marknadspriserna - rantor och valutakurser
- 1 ett historiskt perspektiv varit mycket stora
under 1980-talet, men utvecklingen innebdr ocksa

nya vinstméjligheter.

Trots den okade risken har 1inte praktiker och
akademiker natt fram till nagon samstammighet i hur
foretaget bor hantera sina valutarisker. En
forklaring till att konsensus inte natts ligger i
forhallandet att forskningen kring vaxelkursens
bestdmningsfaktorer och forloppet kring deras
inverkan inte lett till entydiga resultat. Oenighet
rader s&lunda bland forskare om relevansen av
exempelvis den internationella kopkraftspariteten
som jdmviktsrelation for vaxelkursen. Denna

relation, som sadger att den langsiktiga jamvikts-

kursen bestams av utvecklingen av den relativa
inflationen mellan de nationer vars valutor
relateras 1 en vaxelkurs har sedan den fodrsta
gangen utformades pa 1500-talet haft rollen som den
mest betydelsefulla enskilda forklaringsfaktorn.
Enligt denna relation ses avvikelser, dvs reala
vaxelkursandringar, som temporara. Fran slutet av
1970-talet och framadt har det publicerats ett

antal forskningsrapporter som ifrdgasadtter det
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korrekta i resonemanget genom att havda att wvarje
avvikelse m&ste ses som permanent. Mellan dessa
skolor finns de som havdar att atergang till
j&mvikt forr eller senare kommer att ske men att
tidsménstret skiljer sig &t beroende pa vilken typ
av chock eller storning det handlar om samt
beroende p4 det specifika landets Oppenhet for
internationell handel med beaktan av elasticiteten

1 denna handel.

Utvecklingen for det engelska pundet, schweizer-
francen och dollarn efter 1973 och sammanbrottet
for Bretton Woods-dverenskommelsen kan anvdndas for
att 1llustrera resonemanget kring temporar respek-
tive permanent avvikelse. Enligt Oxelheim (1985)
var US-dollarn - utifré&n en analys av kodpkrafts-
paritet - undervarderad under andra halvan av
1970-talet. I samband med att den ekonomiska
politiken 1 USA gavs en ny inriktning i oktober
1979 steg den reala vidxelkursen snabbt och fran att
ha wvarit undervarderad med 10-20 procent under
1970-talets andra hdlft wvar dollarn 1 bdérjan av
1985 overvarderad med ca 30 procent. Olika former
av multinationella o©verenskommelser bidrog sedan
ti1ll att dollarn 1 siutet av 1986 ater befann sig
pa sin l&ngsiktiga Jjamviktsnivéa, dvs den niva som
stadr 1 Overensstdmmelse med att avvikelser fran
internationell kopkraftsparitet ar att betrakta som

temporara.

Utvecklingen for schweizerfrancen kan anviandas for
att ‘1llustrera att varaktigheten 1 de temporara
avvikelserna kan skilja sig kraftigt A&t mellan
valutor. For schweizerfrancen intraffade ett
kraftigt omslag 1 den reala vaxelkursen 1977/78 da
den steg med 30 procent och blev odvervarderad med
ca 20 procent jamfort med en korg av valutorna i
de for landets handel viktigaste landerna. 1 en

liten, ©oppen och valutakinslig ekonomi som den
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schweiziska kunde denna overviardering inte besta
sarskilt ldnge utan i borjan av 1980 var schweizer-
francen Ater p& sin langsiktiga jamviktsniva enligt
kopkraftsparitet. Overvarderingen havdes 1 detta
fall genom att den schweiziska centralbanken
inforde negativ forrdntning p& de placeringar 1
landets banker som gjordes av valutautl&dnningar.
Denna atgard minskade snabbt efterfridgan pé&
schweizerfranc for finansiella placeringar och
bidrog till att "priset" pa valutan sjonk och att

den temporadara avvikelsen fran kopkraftsparitet

eliminerades.

For US-dollarn och schweizerfrancen kan s&lunda
avvikelserna karaktariseras som tempordra, om &n
med olika varaktighet. De som hdvdar att avvikel-
serna 1 vissa fall skall betraktas som permanenta
anvander ofta det engelska pundet som exempel.
Denna valuta blev 1 samband med upptéackten av
Nordsjooljan - och 1 viss man omlaggning av den
ekonomiska politiken - kraftigt overvarderad
jamfort med den kurs som motiverades av den
langsiktiga kopkraftsparitetsutvecklingen. Manga
havdar att just reala 1inkomstforandringar av det
slag som upptackten och exploateringen av oljan
utgjorde for England medfor att den reala vaxel-
kursen inte Atervander till sin gamla jamviktsniva
utan antar en ny langsiktig niva. Den uppkomna
avvikelsen - frin den gamla till den nya nivan -

skall salunda ses som permanent.

Ovanstaende exempel och den empiriska analysen. i
stort tyder pa att avvikelserna fran kopkraftspari-
tet i allmdanhet kan ses som tempordra. Detta
synsdtt oOverensstammer med vart. Begreppet perma-
nent d4r dock inte ovasentligt, eftersom en &ndring

bér ses som "permanent” ur foretagets synvinkel om

den antas bestd under hela den period for vilken

foretaget planerar och kalkylerar. Tempordra A&r
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siddana forandringar som kan vantas Jjamna ut sig
under foretagets planeringshorisont. Med denna
distinktion blir det salunda av stor vikt att i
riskhanteringen p& foretagsnivad ta stdllning till
om en real valutakursdndring 4&r att betrakta som
"permanent” eller tempordr. Valet av “badsta”
exponeringsmatt med adtfoljande dndamalsenlig
hantering ar avhangigt detta stdllningstagande.
Foreliggande rapport utvarderar olika exponerings-
matt under antagande om att en real valutakursiand-
ring 4r permanent resp temporar. Utvarderingen
innehaller ocks& en beddmning av exponeringsmattens

anvandbarhet for framgangsrik riskhantering,
vilken kan uttryckas 1 reducerad variabilitet i
foretagets kassaflode eller varde till f£61jd av

ovantade valutakursdndringar.

En nyckelkomponent 1 hanteringen av fodretagets
exponering blir att bedoma sannolikheten for att en
avvikelse fran internationell kopkraftsparitet
skall bestd efter en viss tid. Harvid faAr man
beakta att realt betingade avvikelser synes ha
langre varaktighet 4n avvikelser som hdrror fran en
monetdr chock eller storning. I utvdrderingen maste
ocks& beaktas att en chock p4& varldsmarknaden kan
ta sig manga uttryck pa prisvariablerna 1 det
enskilda landet bercende pa den policymix som valts
for att dampa effekterna fran chocken. I ettt
Oovergripande synsdtt bor salunda vaxelkursen
kopplas samman med andra makroekonomiska variabler
med inflytande pa foretagets resultat och stdllning

sasom rantor, inflationstakter och politiska

risker.

Det stora flertalet foretag, 1internationellt sett,
tillampar (1987) ett partiellt synsatt jamfort med
ovan namnda Overgripande satt att skatta foretagets
exponering for vaxelkursandringar. Det stora

flertalet har valt traditionella angreppssatt som
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adr baserade pa den information som kan erhallas
forhallandevis latt i foretagets redovisning. Till
de traditionella exponeringsmatten ridknas transak-

tionsexponering, balansridkningsexponering (trans-

lation exposure) samt enkla approximationer av

ekonomisk exponering utifridn dessa bada exponer-
ingsbegrepp. Det ar helt klart att i allmd@nhet ger
dessa begrepp en mycket ofullstdandig bild av

foretagets verkliga exponering. Det 4&dr emellertid

viktigt att foretaget har en uppfattning om dessa
exponeringsmatts forhallande till ekonomisk expo-

nering.

Transaktionsexponeringen avser nettoflodet vid
given framtida tidpunkt under det att balans-
rdkningsexponeringen avser nettovdrden som ofta
refererar till en konsoliderad balansradkning for en
multinationell koncern. Under vissa antaganden kan
dessa matt approximera foretagets ekonomiska vidrde.
Fran en ekonomisk synvinkel blir valet av omrak-
ningsmetod for bestdmning av ekonomiskt vidrde en

funktion av wvalet av vaxelkurs for viardering av

utldandska tillgangar och skulder pa ett ekonomiskt
korrekt sdtt samt en funktion av hur vinster och
forluster bor fordelas over tiden 1 foretagets
balansrdkning. Ndr det handlar om en bedomning av
det ekonomiska vidrdet av tillgangar och skulder i
utlandsk wvaluta samt forandringar 1 vardet till
foljd av en oforutsedd valutakursdndring, s& galler
det allmant att ta stallning till : (1) kassaflo-
dets karaktar 1 varje period, (2} karaktarer _ova
vaxelkursandringen, (3) tidsmonstret for hemtagning
av kassa samt (4) den forvantade graden av varak-

tighet 1 en vaxelkursandring.

Alla de traditionella omradkningsmetoderna kan ses
som approximationer av den ekonomiska exponeringen.
Forhallandet att approximationerna inte flngar

forvantningarna hos marknadsaktorerna dr en allmidn
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invdndning for alla m&tt baserade pa foretagets
redovisningshandlingar. De kan dock ofta utgora
underlag till marknadsdeltagarna och d&arvid utgéra
utgangspunkten for deras forvantningar om vidxel-

kursdndringens paverkan p& foretagets ekonomiska

varde.

Vi har tidigare namnt relationen mellan flodesexpo-
nering och vardeexponering. I en jémforelse
uppkommer ofta fréagan hur man skall se p& kopp-
lingen mellan transaktionsexponering och balans-
rdkningsexponering. Ar de substitut eller komple-
ment? Om balansrakningsexponeringen kan ses som
nuvdrdet av framtida kassafldden och den reala
vaxelkursandringen 4r permanent, sa ar de substi-
tut. I detta fall kan den ekonomiska exponeringen
reduceras till noll antingen genom att sakra vardet
av alla framtida transaktioner 1 hemlandets valuta
eller genom att successivt eliminera balansrdk-
ningsexponeringen en period 1 taget. Om ddremot den
reala vaxelkursandringen dr tempordr kommer elimi-
neringen av balansrdkningsexponeringen att skapa
ekonomisk exponering. En partiell reduktion awv
balansrdakningsexponeringen skall har till for att

eliminera den ekonomiska exponeringen.

Oxelheim och Wihlborg (1987) visar med hjdlp av en

regressionsmodell hur man p&a ett oOvergripande satt

kan. berakna foretagets kanslighet for forandringar
1 for foretaget relevanta makroekonomiska variab-
ler. Med en s&dan modell kan inflytandet fran en
vaxelkursandring p& exempelvis foretagets ekono-
miska vdrde p& ett korrekt sdtt isoleras fran
inflytandet av andringar 1 ovriga makroekonomiska
variabler. I sjalva verket d&dr det foretagets
kdnslighet for inhemska och utlandska policyforand-
ringar som bor beraknas. Dessa har olika effekter

pa foretaget beroende p& vilken policystdrning som
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intrdffar. Andringar 1 penningpolitiken t ex tende-
rar att ge reala vaxelkursavvikelser och rantefor-
andringar med ett annat monster 4dn de som genere-
rats av a&andringar 1 finanspolitiken. Andringar 1
teknologi och produktivitet tenderar att ge ett
tredje monster. Det d&r dirfor mo6jligt, som ett
alternativ till att mdta foretagets kidnslighet for
fordndringar i marknadsvariabler, att mata
kénsligheten for ©policyfdrdndringar och andra

makroekonomiska storningar sasom oljeprisfdrand-

ringar.

Regressionsanalysen ldmpar sig vdl om man bedémer
monstret for chockernas 1i1nverkan 1 uppkomna avvik-
elser som stabilt. Man kan d& anvédnda de skattade
koefficienterna som underlag foér beslut om siakring
med syfte att reducera variansen 1 exempelvis

foretagets ekonomiska varde eller kassaflode.

Om reala vaxelkursdndringar eller andra stdrningar
ar tempordra, som sa ofta ar fallet, sa kan sdkring
av det ekonomiska vdrdet verkstdllas genom sdkring
av serier av relativt oberoende kassafldden f£or
clika tidsperioder. Diremot kan bokfdringsvirden
av tillgéngar och skulder inte anvandas som matt pa

exponeringen.

Antager vi & andra sidan att reala vaxelkursand-
ringar &r permanenta s& 3r den basta gissningen pa
en framtida kurs den gallande reala vadxelkursen. Om
en icke forvdntad andring intraffar, sa kan salunda
kursen forvadntas ligga kvar pa den nya nivan. I
detta fall kan hela det ekonomiska vadrdet av
tillgangar och skulder sakras gentemot t ex vidxel-

kurs - och ranteosakerhet.

Svarigheten att erhalla ett operationellt matt pa
exponeringen okar nadr forandringen ar att betrakta

som varken temporar eller permanent. Hir far man da&
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arbeta med sannolikheter for att en viss fdrandring
skall vara permanent . Nar denna sannolikhet
varlerar over tiden kommer foretagets kanslighet
for olika stdrningar att variera over tiden, dvs

kanslighetsmatten blir instabila.

Tror man inte att monstret for chockerna samt
varaktigheten 1 de effekter de ger upphov till ar
stabila sa kan regressionsmodellen for att skatta

exponeringen kompletteras med scenariocanalys. Med

detta hjalpmedel kan man 1dentifiera vilken typ av
chock eller stdrning som det enskilda foretaget
skall ldgga storst tonvikt pa. Export/importfore-
taget kan salunda konstatera att kansligheten ar
storst for kortfristiga fluktuationer 1 penningpo-
litiken och ldgga sina anstrdngningar p& att
forsocka skatta dessa 3dndringar som underlag for
beslut om exploatering eller sakring. Tillverkaren
av tung 1industriell utrustning kan & andra sidan
finna denna typ av chock av mindre 1intresse och
koncentrera sig p& andringar 1 finanspolitiken.

Fordelen med scenarioanalysen ar att den hijdlper

foretagsledningen att forsta hur foretagets
kagssaflode 1 kommande perioder - och darigenom
ocksa foretaagets ekonomiska varde - ar influerat av

olika typer av chocker. Nackdelen Jjamfort med
regressionsanalysen ar att anvandaren behover
relativt detal jerad kunskap om relationer mellan
olika makroekonomiska variabler efter att stor-
ningar eller chocker intraffat. Finns inte denna
kunskap dar det svart for anvandaren att skilja
mellan mer eller mindre trovardiga scenarier.
Ekonomisk teori lndikerar att olika storningar ger
olika- anpassningsvagar for vaxelkursen och andra
relevanta variabler - en 1nsikt som adar vardefull
for den som  baserar sin  exponeringskalkyl pa

scenarioanalvs.
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Till skillnad fr&n scenarioanalysen krdver en
exponeringsanalys baserad p& regressionsmodellen
inte sadrskilt detaljerad kunskap om makroekonomiska
relationer utan har sin svaghet 1 att vara baserad
P& analys av historiska data och ddr det salunda
kan intraffa att exponeringskoefficienterna visar

s1g vara foraldrade ndr de skall anvandas.

Bristerna hos olika exponeringsmatt bor inte leda
t1ll pessimism hos den som onskar ett tillforlit-
ligt underlag for sin riskhantering. Visserligen dr
alla matt ar mer eller mindre kédnsliga for antagan-
det om graden av varaktighet 1 den reala valuta-
kursdndringen och andra storningar. Det faktum att
matten 1nte dr perfekta far dock inte tolkas som om
de saknar wvdarde. En kombination av analys av
foretagets kanslighet for storningar baserad pa
exponeringskoefficienter som skattats med en
regressionsmodell och scenariocanalys baserad péa
viss 1nsikt om makroekonomiska storningar ger f{o-
retaget mojlighet att bade minska sin exponering

och oka sina vinstmojligheter.

De traditionella exponeringsmatten skall anvandas
ned stor forsiktighet. De dr ofta partiella 1 den
bemdrkelsen att de inte beaktar kopplingen mellan
viaxelkursen och ovriga nakrockonomiska variabler.
De dr alla kédnsliga for antagandet om graden av
varaktighet 1 en valutakursandring. Utan en jamfor-
else mellan dessa matt och onskade exponeringsmatt
kan sakring av exponering mnatt p& traditione 't

satt leda till slumpmassiga resultat for foretaget.



I Introduction

After the breakdown of the fixed exchange rate
system in the early 1970 the debate about the
appropriate measurement and management of exchange
rate risk has been nearly continuous. Increased
turbulence 1in the world economy during the same
period made the 1i1ssue more urgent. It may seem
surprising that a consensus about exchange risk
management has not developed. However, dlsagreement
about this 1ssue can be explained by the absence of
a consensus about exchange rate determination and

the functioning of world financial markets.

In most of the traditional literature exchange risk
was viewed 1n isolation and changes in nominal
exchange rates were viewed as completely independ-
ent of other economic disturbances. Against this
view stands one which presumes that goods, finan-
cial, and foreign exchange markets in the world are
highly officient. In this view exchange risk
dlisappears when 1interest rate differentials always

adjust to exchange rate expectations (International

Fisher Parity), and goods prices are always
ecqualized aACross countries (Purchasing Power
Parity).l Furthermore, with perfectly efficient
domestic financial marlkets, the existence of

exchange risk need not worry firms since sharehold-
ers would be able to develop their own optimately

diversified portfolios to offset risk.

A number of empirical studies early in the floating

rate period did find results consistent with

Firms and individuals would face inflation risk
in the currency of denomination of assets and
liabilities with future payments contracted in
nominal terms. This 1inflation risk 1s independent
of whether the currency of denomination is domestic
or foreign. See Wihlborg (1980) and Sharp (13885).
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exchange market efficiency and the monetary models
based on Purchasing Power Parity (PPP), which would
imply that exchange risk does not matter .t However,
these results did not hold up to further experience
and testingc2 In this paper we adopt the latter
view, which 1mplies that all the conditions
necessary for exchange risk to be trivial are not
met in the real world. Nevertheless, we also regard
the view that exchange rate changes can be seen as
l1ndependent events as 1nvalid. Rational exchange
risk management must take into consideration the
Interdependence of the exchange vrate with other
varliables such as 1nflation rates, and interest

rates.

Currently there are two competing views of exchange
rate determination. In one view, PPP 1s still a
reasonably accurate guide to long run exchange rate
determination but that in the short run the
exchange rate 1s determined primarily by financial
nmarket considerations leading to freguent short run
deviations from PPP. In this view deviations from
PPP, 1.e., changes 1n real exchange rates, will

tend to be self-reversing.

A different view has developed based on recent
empirical studies which have failed to find any
strong systematic tendency for deviations from PPP

to reverse themselves at. least in monthly and

3

quarterly data.” These studies suggest instead that

Purchasing Power Parityv holds (in relative terms)
when exchange rate changes offset differences in
national inflation rates. Thus, under PPP the
change in the purchasing power of a dollar in the
C.S. 1is equal to the change in the purchasing power
of the same dollar in other countries.

9]
For recent evidence on these 1issues and refer-

ences to other studies see Arndt, Sweeney and
Willett (1985).
3

See, for example, Adler and Lehman (1983), Darby,
et al. (1983), Frenkel (1983), Pigott and Sweeney
(1985), and Roll (1979).
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changes 1in real exchange rates (deviations from
PPP) are typically permanent in the sense that
further changes seem to be roughly equally likely
to be upwards as downwards, i.e., the real exchange
rate follows a random walk. These research results
may not be conclusive, however, because of such
factors as differences 1n view about the best
measures for PPP calculations, the number and
frequency of economic disturbances, the still
relatively short time period of experience with
floating rates, and difficulties of distinguishing
between slow adjustment versus no tendency for
reversal. If we accept the view that real exchange
rate changes around PPP are self-reversing, the
difficulties of showing this statistically high-
light the problem of forecasting the time-horizon
over which PPP can be expected to hold. We consider
here the implications of this problem for account-
ing and economlic measures of exposure to exchange
rates and other macro economic variables and for

strategies for managing these exposures.

An important aspect of recent exchange rate theory
is that exchange rate changes are to a considerable
extent induced by underlying economic and financial
developments, and the relationship between central
bank behavior and exchange rate changes 1s very
conplex. Exchange rate uncertainty may be caused by
central banks but central banks may also contribute
to a more stable exchange rate by appropriate
intervention or by preannouncing and following

specific turgets for monetary variables.
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IT A Brief Preview of Alternative Exposure

Measures

We begin by discussing traditional measures of
exchange rate exposure emphasizing the importance
cof attempting to evaluate ex ante the likelihood
that a disturbance is temporary as opposed to
permanent. We argque, for example, that whether the
recent change in U.S. accounting standards from
FASB 8 to FASB 52 was an improvement or not from
the standard point of capturing relevant eccnomic
developments depends critically on whether exchange
rate changes and monetary policy changes tend to be

temporary or permanent.

In discussing economic exposure we adopt the
perspective suqgested by Lessard (1979) that this
concept should reflect the sensitivity of the
firm's economic value to changes in exchange rates.
A number of authors have argued in the last few
vears that we should thus think of exposure as a
regression coefficiental Oxelheim and Wihlborg
(1987) extend the regression approach to take into
account that the exchange rate is one of several
variables which adjust simultaneously to macroecon-
omic disturbances. Therefore, exchange rate
exposure and exposures to related macroeconomic
variables such as inflation rates and interest
rates must be neasured sinultaneously. Thereby,
measures of different kinds of exposures can be
isolated and 1nstability 1n measures of exposure

based on historical data can be reduced.

.

See, for example, Adler and Dumas(1983), Hodder
(1982), Garner and Shapirc (1985), and Oxelheim and
Wihlborg (1987).
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Oxelheim and Wihlborg argue further that sometimes
stable exposure coefficients cannot be identified
by means of regression analysis. For example,
changes in the degree to which exchange rate
movements cén be expected to be temporary or
permanent create uncertainty about the applicabil-
ity of historically estimated exposure coefficients
for future unanticipated disturbances. For example,
modern exchange rate analysis suggests that whether
interest rate and exchange rate changes are
positively or negatively correlated depends on
whether the change in 1nterest rates is caused by
changes in 1nflationary expectations or in liguid-
1ty conditions.l An unanticipated monetary expan-
gsion will cause a temporarv real interest rate
decrease and temporary fall 1in the real exchange
rate. These real effects would be expected to be
reversed fairly quickly. A large budget deficit on
the other hand would cause a higher domestic
interest rate and a temporary appreciation of the
currency. Agaln we would expect the real interest
rate and exchange rate effects to be at least
partially reversed but the adjustnent period might
be much longer than with a nmonetary policy change.
Changes 1in technology and productivity, on the
other hand, are more likely to give rise to
nonreversing changes 1n real exchange rates. Thus,
the probability that changes 1n the real exchange
rate and the real interest rate will be permanent
depends on the kind of disturbance causing chans s
in these variables as well as the expected degrece

of permanence of the disturbance 1itself.

This 1s an example of the general point raised by
Robert Lucas in his famous econometric policy
critique. For references to this literature and an
application to the relationships between exchange
rate changes and inflation in the U.S., see Pigott,
Rutledge, and Willett (1985).
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Simple historical statistical analysis of exposure
coefficients will typically be quite sensitive to
the pattern of such shocks as well as the structure
of the firm. Unless one has considerable confidence
that the pattern of shocks and their degree of
permanence will be relatively stable, then one
needs to develop estimates of the sensitivity of
the firm to different types of shocks by other
means than regression analysis. Oxelheim and
Wihlborg (1987) discuss the use of scenario
analysis 1in this situation. This kind of analysis
can yield 1important information about the firm's
sensitivity to disturbances of different kinds as
well as about exposure management strategies in an
uncertain world. It can also suggest what types of
shocks the particular firm should put the greatest
effort 1nto attempting to forecast. For example, an
export/import firm might find itself to be very
senslitive to short term variations 1in monetary
policy while a manufacturer of heavy equipment
might not. Thus, we think that the scenarioc
approach offers the possibilities of 1mportant

advances 1in the efficiencv of exposure management

policles.

We will now analyze 1n nore detail the role of
temporary and permanent disturbances in the

different exposure measures.

III Traditional Exchange Rate Exposure Measures

Three common measures of exchange rate exposure are
(a) transaction exposure, (b) translation exposure
and (c) approximations of economic exposure. After
describing each of these measures we discuss the
relationship among them and their relevance when

exchange rate changes are temporary and permanent,

respectively.



a. Transaction exposure

This type of exposure refers to uncertainty about
the domestic currency value of a specific future
cash flow in a foreign currency. For example, the
exposure of a strictly home-based company that
contracts a loan on the international capital
market has transaction exposures 1n the loan
currency for dates at which the loan and interest
are to be paid. Similarly, the importing conpany 1is
facing transaction exposure when it 1s invoiced in
the supplier's currency, and an exporter 1s exposed
when exports will be paid for at a later date in a
currency other than the domestic currency. In all
three cases we know which party 1s exposed to
exchange rate uncertainty, and the strength and
duration o¢f the exposure can be measured fairly

casily.

It is more difficult to determine the exposure to
exchange rate risk of a company which has extensive
international operations, or one which, over and

above 1ts export and import activitles, possesses

overseas assets not normally intended to be
transferred, as well as debts 1in a number of
currencies. Thus, the mwmultinational comnpany has

additional risk to consider apart from the risk
facing domestic companies whose international

activities are limited to exporting and importing.

Most often the concept o©of transaction exposure 1is
reserved for contracted flows 1in foreign curren-
clies. This limitation is obviously not necessary,
but taking non-contracted cash flows into account
demands a substantially larger information base. A
consequence of this limitation is that transaction
exposure usuallyv does not take exposure of a firm's
commercial operations - up to the date of deliv-

ery - into account but emphasizes financial
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commnitments in foreign currencies. Certain future

commercial cash flows can naturally be contracted
for in monetary terms in advance of delivery of
goods, and it is possible that financial flows are
not definitely contracted for in monetary terms at
the time a loan 1s taken. Often, an expected cash
flow 1s initially a non-contracted expected sale or
purchase, which at the date of delivery becomes a
contracted financial flow in the form of accounts

pavable or receivable.

Transaction exposure for contracted flows alone can
be covered nearly exactly by entering forward
contracts when the exact day on which each cash
flow will occur is known. (There 1s always a credit
risk associated with accounts receivable.}) If more
extended definitions of transactlon exposure are
used, 1ncluding non-contracted commercial flows,
then exact covers cannot be obtained but the cover
decision nust be based on expectations of cash

flows.

b. Translation exposure

Translation exposure 1s nost often an accounting
concept, though one could theoretically define a
corresponding economic concept. Accounting transla-
tion exposure 1n a particular currency (often
called simply accounting exposure), may be defined

as the net balance sheet position in a foreign

currencv. Since translation gains are estimated
over reporting periods, exposure 1s often measured
as a period average. Furthermore, a firm's transla-
tion exposure 1n a particular currency refers

usually to the consolidated balance sheet of a
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multinational corporation in guarterly or annual

reports to stockholders.

Under the accounting rules established in FASB 8
for the United States, monetary assets and liabili-
ties were translated at the current rate while
non-monetary items (plant, equipment, inventories)
were translated at historical rates 1in effect at
the time of acquisition. Thus, translation gains
(losses) were egual to the average position in
monetary 1tems times the apprecilation of the
foreign currency. Because of the short run varia-
bility in measured profits caused by exchange rate
fluctuations under the rules of FASB 8 considerable
opposition to these rules was generated, culminat-
1ng 1n the adoption of a new set of standards.
Under this "all-current” method of translation all
assets and liabilities are translated at the
current rate. Thus, all assets and liabilities are
exposed. However, translation galns and losses do
not appear, as the main rule, in the 1income
statement under FASB 52. Instead, translation gains
and losses appear 1in & veserve account which 1is
included 1in the firm's net worth. Exchange gains
and losses appear on the Income statement only when
they are realized. Under Canadian standards, on the
other hand, exchange gains and losses can be

amortized over the life-time of a loan.

It is not easy to evaluate the different methods of
calculating translation exposure since many
conflicting elements enter the analysis as we shall
see below. It 1s possible that exposure cannot bhe
determined satisfactorily by any one method; a
combination of methods may be needed, or at least a
method may have to be adapted to a particular firm
and 1industry. Furthermore, we note below that the
economic relevance of different translation methods
depends on the expected time path of exchange rate

changes and monetary policy.
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c. Economic exposure and translation methods; the

1Lssues

The 1idea of economic exchange rate exposure is to

obtain an estimate of the sensitivity of a firm's

economic value to unexpected changes in exchange

rates. The economic value depends on the expected
ability of the firm to produce cash flows in the
future. The final effect of an exchange rate change
aobviously cannot be known until time has elapsed,
but at the time a disturbance occurs, managers,
shareholders, and other stakeholders should have
some more or less explicit Jjudgment of its impact

on the firm.

Ideally exchange rate exposure should be evaluated
in terms of exchange rate effects on the present
value of future cash flows.? We can illustrate the
economic relevance or 1irrelevance of accounting
based concepts of exchange rate exposure by a few
sinple examples. In the process, we note that there
is a common pitfall in exposure analysis in
equating the search for an economically relevant
translation rate (i.e., current, historical or
another rate) with the search for a method to
evaluate exposure. The choice of a translation rate
could be, for example, tc obtain a measure of the
{accounting) value of foreign assets that '3

©

comparable to the (accounting) value of domestic

1 Lessard (1979), wihlborg (1980), Oxelheim (1981),
and Glick (1986) as well as major textbooks on
International Financial Management agree on this
point but operationalize the concept in different
ways. Many firms seem to have developed a measure
of economic exposure as an accounting translation
exposure adjusted by the addition of., for example,
inventories to exposure under FASB 8, or by

deducting plant and equipment from exposure under
FASB 32.
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assets. The dollar value so estimated may or may
not be a good exposure measure and the value may
not correctly reflect the economic value of foreign
asselts unless domestic assets also have been

correctly evaluated i1n economic terms.

One aspect of our choice between FASB 8 and FASB 52
is whether translation gains and losses should be
included on the consolidated income statement as
well as on the balance sheet. The alternative is to

refer such gains and losses to a reserve account.

Oxelheim (1983) and Levi (1883) compare the income
statement effects of exchange rate changes under
different accounting methods for translation of
specific foreign currency i1tems. Oxelheim's and
Levi's criterion for evaluating the methods 1is

conparability - from an economic point of view - of

income or c¢ost on a translated 1ncome statement
with income or cost from a comparable domestic
asset or liability. For example, assume that a firm
has the choice between borrowing 1n domestic and
foreign currency. The interest cost in domestic
currency 1s 10 percent while the interest cost in
foreign currency is 20 percent, and the expected
depreciation of the foreign currency is 10 percent.
Over the vyear, 1if the exchange rate behaves as
expected, the 1income statement under FASB 8 will
include the outright interest cost as well as the
exchange rate gain. However, L1f the loan is not
paid back within the year, then under FASB 52 a
translation gain will appear 1in owners'’ equity but

not on the income statement.

Which method 1s superior from an economic point of
view? This depends on whether the exchange rate

change 1s expected to be permanent or temporary. If

the change 1s expected to be permanent then under
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FASB 8 the income statement reflects an actual
economic cost, while if the change 1s expected to
be reversed before payment of the loan, then the
income statement under FASB 32 provides a better

effective cost comparison.

Assume next that plant and equipment with similar
capabilities are located in different countries and
that the firm uses historical cost accounting at
home. In this case an exchange rate change has nc
effect on the 1ncome statement regardless of
whether FASB 8 or FASB 52 is used. Under the former
method, the historical exchange rate is used for
translation, s0o no translation gains or losses
occur. Under FASB 52 translation effects occur, but
they appear only 1in a reserve account and in
owners' eqguity. Does the relative dollar value of
the equipment located in different countries change
with the exchange rate? Assume first that the
exchange rate c¢change corresponds to domestic
inflation. Historical cost accounting will then
lead to a false (underestimated) dollar value of
the plant and equipment when it is located at home.
A conmparable underestimation of the dollar value of
the foreign equipment occurs 1f translation is done

with the historical exchange rate (as under FASB
8).

If, however, the exchange rate corresponds to
foreign inflation, then the dollar value of foreign
equipment is underestimated. If PPP holds, whether
the equipment is over or underestimated relative to
domestic equipment depends on whether foreign

inflation 1s less than or greater than domestic

inflation.

On the other hand, if there 1is a real exchange rate

change so that the purchasing power of foreign
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currency increases, then there may be a real gain
in having the equipment earning cash flows in the
foreign currency. Specifically, 1if the exchange
rate change 1s expected to be permanent, the
relative value of foreign equipment changes with
the exchange rate. Accordingly, the balance sheet
under FASB 52 provides a better estimate of the
relative dollar values even with historical cost
accounting, though the income statement will not

reflect the value changes.

The above discussion indicates that there are two
lssues related to the cholice of translation method
from an economic point of view. One aspect is the

choice of exchange rate in order to value foreign

assets and liabilities in an economically correct

manner. The second aspect 1s to determine how gains

and losses should be allocated over time on the

incomne statement.

d. Valuing foreign assets and liabilities

When analyzing economic value and changes therein

it is convenlent to use a present value formula:

(LS e
Us 1 n
PV.T = E i ————— 40— - (1)
0 O (1.a)-pYS (1+d) " ptS
1 n
where:
E = expectations operator; subscripts refer to

time-period; superscripts refer to country

(currency 1n which valuation occurs)

xUS = U.S. value of a cash flow originating 1in
dollars or foreign currency

d = the (real) discount rate

P = the price level

Us = shareholders®' country of residence.
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The effect on the present value 1n dollars (pvgs>

of exchange rate changes will now depend on: (i)

the type of cash flows, (11) the nature of exchange
rate changes, (111) the timing of «cash flow
remittances, and (1v}) the expected degree of
permanence of exchange rate changes. We will

discuss these factors one by one in order to better

understand economic exposure, which can be defined

as APVOUS/LeO, i.e., the change in the U.S. value

of the firm of an (unanticipated) exchange rate

change.

i. The type of cash flows 1in any period

For monetary assets or liabilitles such as accounts
receivable and long term debt pavable 1in foreign
currency there 1is a fixed foreign currency cash
flow (RFCy each period. On the other hand,
production from given plant and equipment and the
value of inventories tend to increase in value
with foreign inflation, so that in any period t the
foreign currency cash flow 1s chnpgc, that 1s, the
initial cash flow in foreiyn currency multiplied by
the price level in period t (assuming the initial
price level 1s one). In order to analyze further
the exposure of different kinds of assets and
liabilities we must consider whether exchange rate
movements are changes 1n real! rates or correspond

to changes 1in a country's price level.

ii. The nature of exchange rate changes

In general, an exchange rate can be written as

Uus
e = Pt

t ch
t

°

U for the pericd t where uy is the real
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exchange rate or deviation from Purchasing Power

Parity (pPPP).

Using this expression and equation (l.), the value
of an asset or liability with fixed contracted

payment PV(C) in a foreign currency can be written

as:
U iFC“‘fl ;"\{FCDe .
PVQ (C) = EO"———E o s s ¥t v——_n—UEJ (2.)
(1+d)°p (1+d) °p
1 n
or
u u
] -
PV;S(C) = XEC . Eo(.___i_"EE et —_——BE‘—EE] (3.)
(l+d)"Pl (1+4d) ”Pn

Contracted payments 1in foreign currency are exposed
to real exchange rate changes (u) and changes 1in
the price level 1n the currency of denomination
(PFC)o Thelr values are, as shown 1n equation (3.),
independent of domestic i1nflation, unless real
exchange rates and price levels are correlated. The
reason 1s that domestic inflation 1s offset by an
appreciation of the foreign currency leaving the
domestic real value of the foreign currency

payments unchanged.

The value of foreign assefs and liabilities with
foreign currency payments linked to foreign

inflation, PV(NC) can be written as:

Us XZC'PEC'el XOFCcanCcen
PV TN = Bl - T e 4
(1-d)°p (1-a)"°p
1 n
or
i u u
Us __FC ., 1 n
PV_T(NC) = X E, (TTogy *or°°" L (5.)



Examples of assets with future payments linked to
inflation are plant and equipment used to produce
goods or sales 1in future periods and inventories.
The price on future sales are typically not
contracted far 1in advance and c<¢an be expected to
follow inflation. In equation (5.) it is shown that
the domestic wvalue of such payments 1s exposed
only to real exchange rate changes, assuming that

the volume of sales produced by the asset is known.

A domestic firm borrowing 1n foreign currency would
have foreign currency liabilities with future
payments contracted in  foreign currency as in
ecquation (3.), A multinational corporation would
tvpically have assels producing noncontracted
future pavimnents 1n foreiqgn currency ag well as

litabilitles with contracted pavments.

In order to correctly measure economic exposure, we
need to consider the effects on cash flows (XFC) of
real exchange rate changes . In general, the
response of the foreign —urvencvy cash flow, XFC,
depends on the type of prodaci ron processes
undertaken. For example, 1f a firm sells non-
tradeables as outputs and purchases non-tradeables
as lnputs, then real exchange rate changes will not
have a large 1nmpact on the firm's local currency
cash flows. However, 1f the firm sells tradeable
goods as outputs, and purchases non-tradeables as
inputs, cash flows will vary 1nversely to real
changes in the wvalue of the foreign currency. If
the firm produces non-tradeables as outputs, but
has substantially tradeable inputs, then the
foreign currency cash flows will vary positively

with real changes in the exchange rate. In these
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last two cases, the foreiagn currency payments are
not linked to foreign inflation, since XFC is a
function of the real exchange rate, u. Other
exposure measures discussed below 1ncorporate these

cash flow effects explicityul

111. The timing of cash flow remittances

The above expressions are written as 1f foreign
currency cash flows were exchanged into U.S.
dollars every period. Assume instead that there is
great flexibilitv in the timing of remittances and
that the firm will be able to evaluate whether it
is a good or bad time to remit, 1.e., that the firm
has some ability to forecast exchange rate changes.
It 1s not able to forecast at time 0 the exact
dates and rates at which remittances will occur,
however. Exposure to unanticipaled exchange rate
changes would clearly be smaller in this case tl.un

when remittances are f _xed 1n time.

A more general approcach rto expressing the presen:
value of a foreign subsidiarvy would be to multiply
the present value of the subsidiary in foreign
currency with an estimated translation rate (ep.p)
whlch represents a weighted discounted sum of
future expected exchange rates at times remittances
actually take place. For assets with contracted (C)

and noncontracted (NC) future payments we have the

£l Lo omsions ar thelr domestic currency
s
e 1
Py (CH e X E./ s . - )
) T,! onk . '
£ O e pic (1-q)"pEC

For other analyses which relax this assumption,
see Hodder (1982) and Wihlborg (19801},
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The translation rate er g Ls evaluated at time zero
and depends on the expected timing of remittances,
and on the ability of the firm to forecast and
avoid perlods of unfavorable exchanyge rates. Using
expressions (6.) and (7.) 1t becomes clear that a
foreign subsidiarv's exposure depends on two
factors. First, 1t depends on the exposure of the
subsidiary evaluated as any forelgn company, i.e.,
JXXFC/AeOc (The foreiygn company's assets and
liabilities are evaluated 1in foreign currency
within the brackets after Ege! Second, it depends
on the sensitivity of the rate er. 0’ the average
translation rate, to changes in the current
exchange rate K In other words, exposure to
current exchange rate changes depends on LeTIO/AeOF
To analyze this sensit:vityv  further, we must
examlne the expected degyree of permanence of

exchange rate changes.

1V . The expected degree of permanence of exchange

rate changes

First, assume that the foreiyn subsidiary 1s to be
sold 1in the nesr future. Then clearly, the proper
translation rate QeT,ﬂ approximately equal to the
current exchange rate eq (loe., AeTFO/AeO = 1). In
other words, the dollar value of the firm changes
in proportion to the current exchange rate. The
exposure based on current-rale accounting as under
Fase 52 1s  essentially a "ligquidation wvalue

exposure” 1n this sense.
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Even 1f the subsidiary 1s not going to be sold, but
there is an expected permanent exchange rate change
(or at least a «hange expected fo remain for the
lifetime of the asset), then Ej teji/tey = .o =
Eglde )/bey = AeTFO/Ae = 1. This would be the case
1f, as some studies suggest, the real exchange rate

follows a random walk.

On the other hand, 1f there 1s an expected tempo-
rary exchange rate change so that Eglle, )/0ey = 1,
but EO‘AeQ\'Leo E EO(AHnl/ﬂeo = 0, and
temlittances will occur over all future periods,
then there 1s little reason to change the transla-
tion rate f{(1.e., ;eTIO/an * 0), since only a small
part of remlttances are expected at the rate

existing on the valuation date.

Since price levels rarelv decline 1in the modern
era, real exchange rate changes are generally much
nore likely to be reversed over time than are
changes 1in price levels. Even 1f deviations from
PPP were ualwavs tenporarv, the extent to which
shareholders in foreign subsidiaries should be
considered seriously exposed to  exchange rate
changes, would vary depending on the length of time
needed to restore PPP, the forecastability of
deviations from PPP, and Lhe degree of flexibility

of remittances.

If the purpose of translation 1s to express the
economic value of the firm, then the choice of an
exchange rate at which to translate 1s equivalent
to the search for er. 0 above. Oxelheim (1981) and
Wihlborqg (1980) arque that 1f the exchange rate
tends to fluctuate around Purchasing Power Parity,
an estimated exchange rate consistent with PPP
could be a convenient translation rate for assets
and liabilities held by foreign subsidiaries. An

estimate of a long run average rate different from
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the PPP rate could be used 1f a long run trend in
the Purchasing Power Parity relationship is
expected. Such a trend mav occur, for example, if
two countries have different rates of change of the

relative price between traded and non-traded goods.

A particular advantage of translating at a long run
average exchange rate would be that most permanent
exchange rate changes would cause translation gains
and losses corresponding to changes 1in economic
value while temporary real exchange rate changes
would not affect the wvaluation of the foreign
subsidiary. FASB 52 recognizes that exchange rate
changes mav cause temporary translation gailns or
losses by referring these gains and losses to a
reserve account, which does not 1nfluence the
firmfs 1ncome statement. This procedure 1is obvi-
ously misleadiling, however, when exchange rate
changes are expected to be permanent. Only 1in the
case when the non-integrated subsidiary's host
countrv suffers hvperinflation does FASB 52
recodnize the permanent nature of exchange rate
chanyges by requiring thal financial statements of
the foreign subsidiary must be translated using the
nonetary. / non-monetary method while the subsidiary
ls requlired to use the doliar as 1ts "functional”
currency for translation purposes. In effect, the
firm 1s required to use a method 1dentical to FASB

8 in thilis case.

e. Translation methods and the allocation of gains

and losses over time

Even 1f a translation rate has been chosen in such
a way that the economic value of foreign assets and
liabilities are captured 1n domestic currency, 1t
is not always desirable to include the total gain

or loss on the income statement. Under FASB 52 no
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galns or losses are, as the main rule, 1ncluded in
Lncome. Therefore, exchange gains and losses appear
on the 1income statement only when realized cash
flows occur. The disadvantage of this method is
that very large gains and losses appear at 1rregu-
lar intervals, when, for example, foreign currency

loans are repalid.

Under FASEB 8 all gains and losses are included in
tncome. Since under FASB 8, monetary assets and
liabilities are translated at ' current rate,
income 1n domestic currency fluctuate with exchange
rate changes woven when gains and losses are not

realized.

Oxelheim (19Y81) suggests that a PPP rate or a rate
based on the Interest rate differential may be used
to allocate exchange gains and losses over time.
With a PPP rate, galns and losses corresponding to
the 1nflation differential during a period would be
tncluded 1n i1ncome. If exchange rates over tine
follow PPE, this method would smooth out the incomne

statement cffects of exchuange rate changes.

With a rate based on the 1nterest rate differen-
tial, gains and losses [rom anticipated changes
during a period would be 1ncluded 1n income. The

method would be 1mplenented by assuming that the
exchange rate change for translation purposes would
be equal to the interest rate differential. In
general, the translation rate at the end of the
period would equal the forward rate at the begin-
ning of the period. Translation gains and losses
due to actual exchange rate changes 1n excess of
the i1nterest rate differential would be largely
unanticipated and referred to a reserve account.
Such gains and losses would tend to cancel over

time 1in efficient foreign exchange markets.
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f. The purpose of accounting rules and the rela-

tionship among exposure measures

In the preceding above analysis of economic
exposure we argue that translation exposure based
on any of the existing acecounting rules cannot
capture economic exposure consistently. It may be
unfair, however, to ask this of an accounting rule.
Such a rule should be designed to i1nform managers,
stockholders and financial markets about the impact
of exchange rate changes on the firm's value. Since
economic value depends on expectations, which may
be quite uncertain and differ considerably among
individuals, the purpose of an accounting rule
could simply be to provide the best possible
information to mnarket participants. Different
individuals may then form their own judgenmnents and
expectations about the 1mpact of exchange rate
changes on a firm. This paper cannot go into all
the facts on how to provide financial markets with
information, but obviously any rule must be clearly
understood and 1ts objective clearly defined. The
rule that correctly captures value changes from the
nvoint of view of all shareholders does not exist,
since they may reside 1n different countries.
Furthermore, changes in the real value of the firm
depends on 1ndividual shareholders' consunption

bundles, which may differ among individuals,

Another possible objective of accounting rules may
be to make changes 1in 1ncome and/or changes 1in
owners' equity comparable among subsidiaries 1in
different countries. In this case, translation
rules should perhaps not capture economic value,

since accounting principles used for each subsidi-
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ary in their respective currencies do not. Instead,
translation rules should be made consistent with
other accounting principles, and it should allocate
gains and losses over time in a reasonable way as

discussed above.

From the point of view of information signalling an
all-current method for balance sheet translation
could be superior to other methods since it is very
simple and narket particlpants c¢an more easily
infer from the income statement and the balance
sheet 1n donestic currency what the firm's position
1is in foreign currencles. With the temporal method
such as FASB 8 on the other hand, the informatiocn
content. of the translated balance sheet 1is less
since different 1tems are translated at different
rates. Lf an all-current method 1s used it 1s still
possible to allocate gains and losses over time by
means of exchange rate changes 1nmplied by PPP or

the 1nterest rate differentials.

Ultimately, the actual cholce of a translation rule
mav not be verv important for market valuation when
market participants learn to understand it and to
extract information from 1t. Then market partici-
pants can relnterpret the accounting data them-
selves and form their own valuation. Views differ

on this point, howeverbl

In addition to the relationship between accounting
(translation) and economic value, 1t 1is inportant
to understand the relationship between transaction

exposure on the one hand, and economic and transla-

Dukes’ study (1978) of the stock-market effect of
the introduction of FASB 8 1indicates that the stock
market valuation of a firm 1s independent of the
translation rule. The results of the study are hard
to 1interpret, however, since 1t 1is not known how

firms responded by hedging exposure under the new
rule.
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tion exposures on the other. Are, for exanple,
transaction and translation exposures complementary
or substitutes? Can they be added together to
obtain a measure of economic exposure? These lssues
can be discussed by considering the differences
between locking in dollar values of transactions,

accounting values, and economic values, respec-

tively.

To an 1important extent the answers to the above
questions depend on whether or not translation
exposure 1s viewed as a measure of the expected
value of the foreign currency position. Eguation
(2.) shows that economic value consists of the
present value of a number of c¢ash flows through

time. Economic exposure 1s more properly a sensil-

tivity measure for economic value. Transaction

exposure 1is conventionally defined as the cash

flows in foreign currency in each period.

To an important extent transaction and translation

exposures c¢an be viewed as substitutes 1f the

1

latter 1s seen as the foreign currency present
value of cash flows. The firm that knows fully 1its
future pattern of pavments and receipts in foreign
currencv and uses forward contracts to lock 1in the
dollar wvalue of all these future transactions
(Xy-X,) 1is obviously not economically exposed to
exchange rate changes at all. However, reducing

translation exposure to zerc for one period by

locking in the dollar value in one period of the
foreign currency value of the firm may overprotect
against economic exposure. The reason 1is that
exchange rale changes are sometimes perceived to be
temporary 1n which <case the present value 1n
dollars of all future cash flows does not change 1n

proportion to the exchange rate. However, if all



T

“

exchange rate changes are expected to be permanent
{this 1s consistent with a random walk), then
reducing translation exposure to zero 1s equivalent
to reducing economic exposure to zero. In this
case, economic exposure can be reduced to zero
elther by locking in the dollar value of all future
transactions (X,;-X_ ) or by consecutively eliminat-

1ng translation exposure one period at a time.

On the other hand, 1if exchange rate changes are
expected to be temporarv, then elimination of
translation exposure (PVEC) would 1n fact cause
economic exposure. Partlal reduction of translation
exposure would 1nstead eliminate economic exposure
and serve as a substitute for the elimination of

transaction exposure.

. Exposure, hedging, and the firm's time

perspective

Modern finance theory suggests that firm managers
should be concerned primarily with the maximization
of sharcholder wealth. However, many firms seem to
be concerned with cash flows 1in the near future and
their wvariabilityv. The previous section demon-
strated that the time path of expected exchange
rate changes - 1.e., the i1ntertemporal covariances
among exchange rate changes - determines the rela-
tionship between exposure of near-term cash flr:s
(transaction exposure) and the exposure of economic

value and shareholder wealth.

Another factor of importance for the relationship
between cash flow exposure and value exposure 1is
the firm's discount rate. The time perspective of
the firm and the weight of near term cash flows and
more distant cash flows in the economic value is
reflected 1in the discount rate or the cost of

capital of the firm. The importance of the in-



.,,27._

ter-temporal pattern of exchange rate changes and
cash flows increases with a decreasing discount
rate, i.e., with the length of the firm's perspec-
tive.l as an 1llustration of the role of the
discount rate for the firm's exposure management
strategy, we may consider a firm with quarterly
cash flows of X units of foreign currency. Assume
that the firm has the choice of always leaving
these X units uncovered, or of covering 1in every
quarter next quarter's cash flow by selling X units
of foreign currency in the three-month forward
market. Under what conditions for the discount rate
is 1t meaningful to always cover cash flows in the
next quarter? It has been noted by a number of
writers that the forward rate tends to change with
changes in the spot rate, and that the variances of
the two rates are equal,.2 Then, the gain from
consecutive covering depends only on the discount
rate, d. It 1s shown 1in Oxelheim and Wihlborg
(1987) that the wvariance of the firm's value
without cover relative to the firm's value when it
covers each quarter the cash flows 1n the following
cquarter 1s l/(l+d/4)20 For most firms this ratio is
likelv to be close to one. The "ineffectiveness" 1n
terms of variance reduction of consecutive covering
noted aiso by Clark (1973) arises as a result of

the discrepancy between the firm's long tine

perspective as reflected 1n the discount rate and

its short "action horizon'".

Naturally, 1f the firm's planning horizon 1is only
say one vear, and cash flows beyond one vyear are

not considered, then the wvariance of cash flows

1 See, e.g., Lessard (1973), and Oxelheim and
Wihlborg (1987).,
2

See, for example, Levich (1979), Mussa (1982),
Shapiro (1983a) and Oxelheim (1985).
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within this year can be reduced by covering 1in
forward markets all flows within  the year.
(Remaining uncertainty would depend on the credit
risk and payment discipline of customers.) It does
not seem to be a rational objective of the firm,
however, to give zero weight to flows beyond a
specific cutoff date unless this date 1s qguite

distant.

This discussion indicates that a large diversified
MNC or an export/import firm with a large number of
foreign currency transactions into the indefinite
future would not be able to reduce their value
variances by consecutively covering near term
accounts pavable and receivable. If instead the
firms attempt tcoc cover expected cash flows in the
nore distant future, thev would reduce exchange
rate risk but by locking 1n the domestic currency
value of future cash flows the firm exposes itself
to domestic inflation. Such inflation risk may be
consliderable over long time horizons. On the other
hand, a small firm with a few vrelatively large
foreign currency transactions 1n the near future
would be able to reduce the exchange rate exposure
of 1ts value bv covering near term foreign currency

cash flows.

Iv Regression Approaches to Measuring Exchange

Rate and Related Macroeconomic Exposures

Oxelheim and Wihlborg (1987) suggest that the
exposure to exchange rate changes could be measured
by the coefficient 1n a regression equation that
regresses the value of real cash flows on a number
of simultanecusly determined macroeconomic vari-

ables such as the exchange rate, domestic and
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foreign price levels, domestic and foreign interest
rates, and a relative price of particular im-
portance for the firm. The regression coefficient
for the exchange rate 1is an expression for the
sensitivity of real cash flows to changes in the

exchange rate holding other explanatory variables

constant. The exposure of the economic value could
similarly be measured by regressing the economic

value on the same variables.

By regressing cash flow or value on a number of
interdependent macroeconomic variables simultane-
ously the analyst recognizes that exposures to
these variables may emanate in macroeconomic
disturbances that 1influence exchange rates, price
levels, interest rates and exchange rates sim-
ultanecously. On the other hand, 1f exchange rate
exposure, interest rate exposure, etc. were
estimated by sinple regressions of cash flows on
these variables separately (see footnote 5), then
exposure measures would be overlapping and poor
guides for hedging. As suggested by recent exchange
rate theory overviewed in the introduction,
exchange rate exposure 1s Jjust one reflection of

more general macroeconomlc exposures to unanti-

cipated changes 1n noney supplies, budget deficits,
o1l price changes and other macroeconomic

disturbances.

Oxelheim and Wihlborg (1987) also argue that in
many clrcumstances one should attempt to estimate
macroeconomic exposure of cash flow or value to
money supply shifts, fiscal policy changes, and
other underlying macroeconomic events by regressing
cash flow or value on the specific macroeconomic
disturbances rather than on exchange rates, price
levels and interest rates. In this paper we shall

not attempt to discuss the particular circumstances
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under which one mnmultiple regression approach 1is
superior to another. All have the advantage of
taking into account interdependence among variables
and thereby they help the firm measure true
economic exposure to changes 1n the macroeconomic
environment. Likewise all may at times suffer from
the disadvantage of instability 1in estimates of
exposure-coefficients. We return to this 1issue

below.

With such approaches it i1g unecessary to decide
whether the reqgression should be applied on the
real value of cash flows on, say, a quarterly basis
or on the economic value of the firm. It is, no
doubt, easier to implemncent the regression ap-
proaches on cash flow data since economic value is
an exclusive concept. The stock market value of a
firm could naturally be used as an easily available
measure of value but its drawback 1s that 1t i1s not
independent of the information provided to the
public by the firm. Stock market value, therefore,
may be subject to some manipulation In the short
run and it may be sensitive to revelation of
irrelevant accounting i1nformation unless the firm
also makes public information required to interpret

accounting data,

Suppose that the firm has measured 1ts nmacroecon-
omic exposure by estimating how «quarterly cash
flows depend on changes i1n different macroeconomic
price variables or disturbances. Then we must ask
how the cash flow exposure coefficients can he
applied for hedging purposes. We assume that
hedging has the objective of reducing the variance
of the firm's economic value. Once again it 1is
necessary to form an opinion about whether disturb-
ances in exchange rates and other price variables,
or in macroeconomic disturbances, are temporary or

permanent .
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When cash flow exposure on a quarterly basis has
been estimated, but the concern of the firm 1is
value exposure, 1t 1s necessary to translate cash
flow-exposure coefficients into value-exposure
coefficients. One possibility 1is that the real
exchange rate (or any other variables) is expected
to remain at the current level or to return to it
even 1f wunanticipated changes occur. Then real
exchange rate changes are expected to be temporary.

In this case the cash flow exposure 1in dollar terms

to near term real exchange rate changes 1s equal to
the exposure of economic value to these changes. It
follows then that cash flow exposures for different
time horizons are independent. Hedging of value can
then be accomplished by hedging a series of cash
flow exposures, as represented by coefficients for
the sensitivity of cash flows to changes 1in

nacroeconomlc variables.

1f real exchange rate changes instead are expected
to be permanent, then real exchange rates are
serially uncorrelated and the best guess of the
future rate 1s the current real exchange rate. If
an unanticipated change occurs, then the best guess
is that the rate will remain at the new level.l In
such a case, the exposure coefficients for the
inpact on the real value of cash flows of a real
exchange rate change 1is a fraction of the coef-
ficient for the impact on value. However, 1f

exposure 1s measured by regressing the percente e

change in cash flows on percentage changes .n

macroeconomic variables, then the coefficients
reveal vaiue exposure as well, since the percentage

change 1n the value of an unanticipated change must

Note, however, that even with a given mean, the
degree of dispersion of the probability function of
expected exchange rate changes may influence the
incentives for resource allocation. See Willett and
Flacco (1985).
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be equal to the percentage change in cash flows
during the same period. The reason is that expected
cash flows 1in all periods would be influenced to
the same degree as cash flows in the period the

permanent real exchange rate change occurred.

The difficulty in obtaining an operational measure
of wvalue exposure increases when changes in
variables are neither temporary nor permanent. It
is then necessary to form an opLnion about the
probability that a certain change will be perma-
nent. This probability may vary over time, however.
In the latter case, there 1s no fixed rule for
translating between cash flow and value exposure
and the usefulness of the regression approach to

measuring exposure is reduced.

v Conclusions - Towards a Scenario Approach for

Measuring Exposure

The probability that a certain change 1n the real
exchange rate 1s permanent may vary over time. In
this ©case, the relative economic validity of
accounting measures of exposure varies over time,
as well. Furthermore, exposure coefficients for the
sensitivity of firm value to changes 1n exchange
rates, price levels, and interest rates are
unstable, when the probabillity that a change in any
of these variables 1is permanent fluctuates over
time. Similarlyv, the sensitivity of a firm's value
to fundamental macrceconomic disturbances tends to

be unstable.

As was noted Ln the introduction, some empirical
evidence 1ndicates that real exchange rate changes
are best described as permanent, but this evidence

contradicts a large body of theoretical literature
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on exchange rate determination and may be explained
by the inability of tests to distinguish between
different kinds o©f disturbances to which the
economy was subjected during the test period. Price
level and interest rate changes may be permanent to
varying degrees. Economic theory indicates that
different disturbances induce different adjustment
paths of exchange rates and other wvariables.
Therefore, the frequency with which different
macroeconomic disturbances occur as well as their
magnitude would determine the probability that a

certaln change is permanent.

These conclusions seem to lead to some pessimism
about the validity of specific accounting measures,
like regression exposure coefficients, as guides
for exchange rate exposure management. However, the
fact that measures of exposure are not perfect does
not dimply that they are worthless. With sone
knowledge of the nature of disturbances during the
period when exposures were estimated, it 1is
possible Lo use the measures as a point of refer-
ence, The measures can be adjusted for current
exposure mnanagement by adding current information
and expectations about the nacroeconomic environ-
ment . For example, 1f the probability of permanent
disturbances 1s seen as 1ncreasing, then current
estimates of exposure to exchange rate changes can

be 1ncreased as well.

One additional and helpful tool for exposure
analysis should be mentioned 1in this context:

Scenarioc-analysis of the 1impact on a firm of

macroeconomic disturbances with different degrees
of permanence helps the firm adjust its "old"”
exposure measures to new information about the

nature of macroeconomic disturbances.
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The advantage of scenarioc analysis is that it can
help the firm understand how 1ts cash flows 1in
future periods and, therefore, 1ts economic value
would be influenced by different kinds of disturb-
ances {(money supply shocks, fiscal policy changes,
o1l price shocks, etc.) under different assumptions
about the functioning of the economic environment.
For example, economic  theory and statistical
analysis can be used as input to simulate the
magnitudes and time paths of the exchange rate
changes in response to macreoeconomic disturbances.
Furthermore, the impact on cash flows of the firm
in any one period can be analyzed in detail under
different assumptions about the relationship
between exchange rates, 1nflation rates, interest
rates, etc. given the particular economic and
financiral structure of the firm In queStionel Such
scenario analysis can be a valuable tool for
comnplementing other tvpes of exposure analysis as
well as a method in itself for analvzing exposure.
Oxelhelmn and Wihlhborg (1987, and Oxelheim,
Wihlborg and Willett (19873, «contain detailed
examples of  scenario  analyses  of  nonetary  and
fiscal policy disturbances under different assump-
tions about the preobability that disturbances are

permnanent .

The "cost” of scenario analysis 1s that 1its
implementat 1on requires relat ively detailed
knowledge of macroeconomic relationships among
different variables after specific dlsturbances.

Otherwise 1t 1s 1mpossible to distinguish between
more or less reasonable scenarios. Regression
approaches to estimating exposure requlre less

detailed knowledge about macroeconomic structure

For a recent example of the development of a
simulation mnodel which could be adapted for this
purpose, see Hekman (1985).



but their reliance on historical data analysis can
make exposure estimates out of date by the time
they can be estimated. Thus, & combined regression
and scenario approach to exposure measurement may

be the best strategy.
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