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A MODEL OF FIRM VALUATION
WITH EXCHANGE EXPOSURE

Jongmoo Jay Choi*
Temple University

Abstract. This paper examines how the firm’s exposure to ex-
change rate uncertainty influences its valuation. It identifies the
variables affecting the firm’s economic and accounting exchange
exposure as well as the cost of capital in a formal unified model.

A key issue in international finance is the effect of the firm’s exposure to
exchange rate uncertainty on the value of a firm. The interaction of several
factors, however, makes this relationship difficult to ascertain. At the
corporate level, changes in exchange rates affect the value of firms be-
cause of the sensitivity of cash flows to exchange rate changes. If mar-
kets are ““inefficient” due to taxes or other factors, the value of the firm
may also be affected by the translation effects of exposed cash flow posi-
tions. Still another possibility is that the variability of exchange rates may
affect the firm’s systematic risk and hence its market value.

This paper develops a model of the firm’s exchange exposure and its effect
on market value. The contribution of this paper is two-fold: (1) it com-
bines the various theoretical possibilities in a formal unified model, and
(b) it explicitly treats the firm’s economic exchange exposure in terms of
output and input demand elasticities. It is shown that the effects of ex-
change exposure on firm value are generally ambiguous, in contrast to the
positive association between currency and stock values suggested in the
monetary model.

Fama [1981] explains the negative correlation observed between inflation
and stock prices on the basis of changes in money demand resulting from
changes in real income. His theory, combined with the standard monetary
approach to balance of payments model, suggests a positive association be-
tween dollar values and stock prices. An increase in business activity leads
individuals to hold a higher level of cash balances; the dollar then appreciates
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because they are now less willing to sell their dollars to foreigners. The
result is the association of an appreciating dollar with a rising stock mar-
ket.! The present analysis based on the firm model with exchange ex-
posure indicates that such effect can be positive, zero, or negative.

THE MODEL

Assume a partial equilibrium model with a “two-country’ U.S. firm opera-
ting in both the U.S. and Germany; the firm sells output and buys inputs
in both markets. Suppose further that the value of the firm equals the sum
of the present values of its expected future net cash flows in dollars:

VJ = f(:O X](t) g(rj! t) dt> (1)

where Xj(t) denotes the firm j’s cash flows at time t, and the partial de-
rivative of the discount function g with respect to the discount rate r, and
time, t, are both negative.

At time t, firm j’s cash flow is:
X (1) = X (1) + e(t) X{"(1), 2)

where X‘ji and Xj* denote cash flows from its U.S. and German operation
respectively. Note that the exchange rate, e, translates DM cash flows to
dollars. This assumes that firm j exhibits a domestic “‘consumption habitat,”
and uses the dollar as the numeraire in its investment decisions.?

Obviously these cash flows are risky. Hence, the discount rate in the firm
value equation should contain a risk premium. The risk premium in an
international context reflects the gains from international diversification
as well as exchange risk and costs associated with foreign location (more
on this later).

Given the floating exchange rate system or, at least, the regime in which
rates are not permanently fixed, the firm’s accounting exposure is im-
mediately apparent. This is because changes in exchange rates affect the
accounting value of the firm’s exposed positions after translation. In addi-
tion, an economic exposure arises because exchange rate changes affect
DM cash flows directly. There is a view that only economic exposure is
relevant, since, in an efficient market, the accounting effects will be fully
discounted by rational investors (e.g., Giddy [1976]). There are several
reasons, however, why accounting exposure may also be present. First,
taxes affect the real cash flows and hence firm values. Second, hedging
decisions of firm managers—which have real cash flow consequences—are
often motivated by expected reported earnings (Dufey and Srinivasulu
[1983]). Third, information signalling of the earnings announcement may
have an effect on firm value. Whether these reasons are sufficient to estab-
lish a nonzero accounting exposure is an empirical issue. Theoretically, the
present model accommodates a case of zero as well as positive accounting
exposure.
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A major issue in currency accounting concerns different ways of fixing e
for each reporting period in the face of an intertemporal uncertainty in e
and X’J’f . The FASB’s Statement of Financial Accounting Standards 8, for
instance, uses contemporaneous exchange rates for translation of monetary
assets and liabilities and historical rates for translation of nonmonetary
assets and liabilities. In the present model, this amounts to separating
It Xj*(t)g(- )dt into the two components, and applying current or his-
torical rates depending on whether or not items concerned are monetary;
here we refer to translation rather than transaction exposure since we are
concerned with balance sheet items or cumulative cash flows.> This selec-
tive matching of exchange rates and asset/liability items was corrected in
the current rate method adopted by FASB 52. Translation exposure stem-
ming from the intertemporal exchange rate uncertainty, however, still
remains.

In the analysis of economic exposure, both home and foreign cash flows
are sensitive to exchange rate changes. To be sure, portions of home cash
flows are basically domestic and hence independent of exchange rates (in
a more general setting, even these cash flows have some sensitivity to ex-
change rate because of the effects through financial markets and the effect
of cross elasticities with other countries). Other home cash flows, denoted
by X‘J? , are directly tied to exchange rate-dependent international trade of
U.S. firms and U.S. affiliates of foreign firms. Equation (3) combines
these two components, where v; is the proportionality factor between the
total and exchange rate-sensitive home cash flows at t:*

X{' = 9 Xf = 7(P; - CQ; 3)
Pj and C; respectively are output price and input cost, and QE’ is the pro-
duction quantity in the exchange rate-sensitive sector.

The home economic effect of exchange rates is

d
0X;

= (%Q5/e) [(P; — C;)s(Qf,e) + P;s(Pj,e) — C;s(Cy,e)] (4)
€

where s(Qj-’ ,€) is the absolute elasticity of Q? with respect to e, or

(o Q‘;’/a e) (e/Q? ), and so forth. Following variables determine the firm’s
home economic exposure: the production response to exchange rate
changes, s(Q}", e); the sensitivity of output price and input cost to ex-
change rate changes, s(Pj, e) and s(Cj, e); the sign and the value of exist-
ing net home cash flows, Xﬁ' =i Q?(Pj — C;). Home cash flows depend
on the importance of international trade and related business in home
operation, 7;, and market structure. The level of home cash flow is zero
if output and input markets are perfectly competitive in the domestic
economy, and positive ex ante if there is some degree of market imper-
fection. Assuming a positive X? and reasonably elastic foreign demand,
domestic economic effects are likely to be positive (following a strong DM
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or weak U.S. dollar), although the J curve phenomenon suggests a slight
temporary downturn immediately following the depreciation of home
currency.®

Economic impact in the foreign market can be similarly examined from
the German subsidiary’s cash flow equation:

= [P (e) = C{'(e)1Qf(e) ()

where P;k, C;k, and Q;‘ are respectively unit output price, input cost, and
production quantity in the German affiliate. It is immediately clear that
the foreign economic effects—the effects of exchange rate changes on cash
flows of foreign subsidiaries—depend on the elasticities of output prices,
input prices, and production quantity in foreign markets with respect to
exchange rates.

Y & *
a—L: %[(Pj* - cj*)s(Qj*,e)+Pj*s(P?*‘,e) — C{'s(C{*,e)] )
€

Note that forelgn economic effects are zero if (a) s(P}, e) = s(C e) and
(b) P = C Condition (a) stipulates that the price impact of exchange
rate changes should be neutral in output and input markets. This condi-
tion is similar but not identical to purchasing power parity. For one thing,
the present condition refers to a particular firm rather than an aggregate
economy; for another, it speaks of a sectoral neutrality of price impacts,
as opposed to fully-offsetting movements between prices and exchange
rates in each sector. In addition, there is condition (b), which will be met
only if output and input markets are perfectly competitive. With imper-
fect markets, P}k > C;k ex ante so that the quantity effect, s(Q}k, e), also
becomes relevant.®

The “law of one price” suggests a one-to-one correspondence between price
changes and changes in real exchange rates given trade impediments. An
appreciation of DM, for instance, reduces output and input prices in Ger-
many ceteris paribus. Levi [1983], however, provides two reasons why
price responses might be smaller in the input market than in the output:
(a) imported inputs are only a fraction of total inputs used by the firm,
and (b) only a fraction of goods purchased by workers are produced abroad.
This, combined with a homogeneous production response, means that the
effect of a rising DM on German net cash flows is negative.”

This result is also obtained if we alternatively assume that the firm faces a
price-inelastic market demand for its output, and/or that its own demand
for input is price-elastic. (The latter presupposes some flexibility in sub-
stituting domestic and imported inputs.) In this case, a given decline in
output and input prices causes a decrease in revenue, and/or an increase in
expenditures; the resultant negative foreign economic effect conflicts with
the positive accounting (transaction or translation) effect of given foreign
cash flow positions.?



A MODEL OF FIRM VALUATION 157

Fundamentally, three variables determine the foreign economic impact of
exchange rate changes: the linkage between exchange rates and output/
input prices, the market demand structure for the firm’s output, and input
supply conditions which determine the firm’s own input demand elasticity.
For an overall foreign effect, these economic effects must be combined
with the effect of the accounting exposure:

— = ——  + X* (7)

The overall effect of exchange rates on firm value can now be determined:

3V, oX§ X
— = e [+ (e ——+X)] g(j, At =H+F+T. (®)

oe oe oe

This has three components: (a) home economic effect H= J (0 X‘}/a e)
g(+)dt which is positive, assuming reasonably elastic foreign demand for
U.S. exports, (b) foreign economic effect F= fe(d X}‘ /o e)g(+)dt, which
is likely to be negative under certain conditions, but which depends on the
linkage between exchange rates and prices, market structure, and output
and input demand elasticities, and (c) the accounting (transaction or trans-
lation) effect of foreign cash flows T = fX}k g(+)dt, which is positive as-
suming some market “inefficiency’ and positive net foreign exposed posi-
tions. Thus, the likelihood that a strong (weak) DM or a weak (strong) U.S.
dollar will raise the firm value increases (decreases), (a) the greater is the
home economic effect H relative to foreign economic effect F, and (b) the
greater is the effect of accounting T vis-a-vis foreign economic effects F.

Thus far we have examined the effect of exchange rates through the firms’
expected cash flows in a certainty world, ignoring the impact on the dis-
count rate. In the following, we will discuss the effect of exchange rate
variability on the firm value through the cost of capital.

Various authors have demonstrated that exchange risk in general is not
fully diversifiable if exchange rates have some ‘“real” components. Factors
contributing to such condition include government interventions, devia-
tions from purchasing power parity, and international differences in in-
vestors’ consumption baskets; see the survey paper by Adler and Dumas
[1983].°

Solnik [1974], Stulz [1981], and Hodrick [1981] have developed inter-
national asset pricing models which recognize this systematic exchange
risk. The upshot of these models is a three-fund theorem where the re-
quired rate of return on a security contains the premium for the systema-
tic exchange risk, in addition to the usual risk-free rate and the (global)
market risk premium. The exchange risk premium exists unless all investors
are risk-averse or security returns are uncorrelated to exchange rates (which



158 JOURNAL OF INTERNATIONAL BUSINESS STUDIES, SUMMER 1986

assumes zero economic exposure for firms). This suggests that the exchange
rate variability certeris paribus raises the cost of capital of an international
firm and hence reduces its value. Political risk and other costs associated
with foreign location may add to the cost. But then gains from interna-
tional diversification, or hedging service of some asset or cash flow com-
ponents, could offset all or part of this cost. This opens up a possibility
for a lower as well as higher cost of capital for international as opposed to
domestic project evaluation;see Choi and Severn [1985].

For a complete analysis of an international firm’s exchange exposure, these
effects on the cost of capital should be combined with the effect of ac-
counting and economic exposures.

CONCLUDING REMARKS

An interesting feature of this model is its explicit consideration of the
firm’s economic exposure in terms of output and input demand elasticities.
The model is sufficiently general to include the effect of accounting ex-
posure, as well as the effect of exchange rate variability on the firm’s cost
of capital. The analysis, however, is limited by its use of a micro partial
equilibrium model; it abstracts from a number of issues such as the ef-
fects of cross-elasticities, inflation, and interactions with the money mar-
ket. In contrast to the monetary model which suggests a positive associa-
tion between currency and stock prices, the present analysis shows that
exchange rates can have a positive, zero, or negative effect on stock prices.
Such effects depend on accounting versus economic effects, and home
versus foreign market effects (or structural variables behind them).

NOTES

1. This discussion was suggested by a referee.

2. If the firm, instead, has a global consumption pattern, the numeraire should be some sort of
world prices. For implications of consumption patterns for international investment decisions, see
Solnik [1974], Senbet [1979], Stulz [1981], and Choi [1984].

3. The difference between a transaction and translation exposure is whether cash flows refer to a
particular transaction, or to the cumulative result as of a given point in time. For the present pur-
pose, this difference is immaterial; the translation exposure, mutatis mutandis, applies to the trans-
action exposure, and vice versa.

4. The proportionality factor 7j equals (2wj - 1)/wj where W3 is the weight of Xf in domestic
cash flows. This is seen by writing

d

- € i n X
Xj—ijj+(l—WJ)X, O<w;<1

J

where Xjn is domestic cash flows independent of exchange rates.

Substituting Xjn = de - Xf and rearranging yield
(2wj -1 .
Xj= ——Xj,

¥j

from which the definition of 7j follows.
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5. The J curve phenomenon is a temporary pervesse response £ trad . balance to exchange rates
due to the short-term inelasticity of import demand. Upon aggregation, the effects of exchange
rates on firm cash flows are related to balance of payments stability conditions.

6. Continued market equilibrium in a perfectly competitive, informationally efficient, and sector-
ally and internationally homogeneous economy, by definition, eliminates all economic exposures
as well as the effect of an accounting exposure. See Levi [1983] for further discussion of market
structure.

7. Levi [1983] provides a graphical analysis of price and quantity adjustments.

8. With reversed elasticities—elastic output and inelastic input demand—a strong DM brings about
an increase in net cash flows in Germany. The foreign economic effect, in this case, reinforces the
accounting effect. If output and input demand elasticities are of the same kind, the economic ef-
fects depend on the relative importance of the two market effects. See Shapiro [1975] for further
discussion of some of these variables.

9. Frankel [1979] and Branson [1983] relate the nondiversifiability of exchange risk to the origin
of national monies and other macroeconomic influences.
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