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and Wolf (1992)].' These studies have also demonstrated that
the firm's optimal hedge is a direct function of the bias of the
iorward currency market. Specifically, a risk averse firm will over
(fully, under) hedge when the forward currency rate is greater
than (equal to, less than) the expected spot exchange rate. Finally,
these studies have shown that the introduction of an unbiased
forward currency market leads to an increase in the firm's optimal
export level.

Several authors have extended the separation result hy demonstrat-
ing that it also holds: for a perfectly competitive producer who faces
both exchange rate and output price risk when the firm has access
to both a forward currency market and a futures commodity market
[Kawai and Zilcha (1986)]; for a firm that is not an expected utility
maximi/er or is not risk averse iSaIra and Zilcha (1986)]; for a price
discriminating firm that sells its produce in both the domestic and worid
markets [Eldor and Zilcha (1987); Broil and Zilcha (1992)|; and, for a
risk averse firm which faces multiple sources of revenue risk. However,
as Katz (1984) shows, the separation result is not vaiid when the forward
currency market is not perfectly competitive. Broil and Wahi (1992)
extend the separation result to the case where the firm hedges its static
exchange rate risk with a currency option contract and show that the
lirm fully hedges its export revenues i( and only if the risk premiy of the
currency put is equal lo the risk premia of the call options. In a more
dynamic framework, Zilcha and Eldor (1991) use a two period model
to demonstrate that the separation result is not valid for a competitive
e.vporting firm that chooses its capital level once and for all and that
the lirm tends to over hedge in both time periods when the exchange
rates arc positively correlated over time and the forward currency market
is unbiased.

The purpose of this study is to investigate, using a multiperiod
framework, the effects of introducing a perfectly competitive and possi-
bly biased forward currency market on the export and hedging decision
of a risk averse firm that exports its non-stochastic production and faces
uncertain exchange rates.' In light of the empirical evidence which
rejects the unhiasedness hypothesis [see, e.g., Hodrick (1981. 1987), and
Modjtahedi (1991)], the model does not, a priori, impose unhiasedness

Ihis Nt-jiaralion rt-siiit has .ilsi) l>ft'n dtTJVfd for a firm opfralinj; in a closed fconomy which
lacfs output pritf unccruiinty and has ÎLCCSS !O a foruiird-riniires commodity markel |bfe, e.g..
Holthiiusfn (1979) and Fcdcr. Jusl. and Schmit/ (1980)|.
- Ih f assumption that thf firm is risk a\crsc is not ni'". Several sUidifs have suggested thiit
managers may he risk a\(.TSc and. hcnci'. st'ck to minimize total firm risk IHclfal (19H8I|.
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and allows for the existence of a contango and normal backwardation
fOrward currency markets. Tbe results obtained are applicable to an
importing firm since the importers decision prohk-m is, basically, the
same as the exporter's once the agent's profits have been redefined.
Further, the results do not rely on the assumption of perfect competition
in the international commodity market as long as the firm remains a
price taker in the forward currency market.

The structure of the article is as follows. The second section
presents the general model and derives the optimal export level. The
optimal multiperiod hedging decisions are analyzed in the third section.

OPTIMAL EXPORTING DECISIONS

Consider a risk averse producer who determines its optimal export level
and torwurd currency hedge prior to the realization of the uncertain
spot exchange rate. It is assumed that the firm maximizes her/!iis
expected \on-Neumann Morgenstern utility ol uncertain wealth, where
uncertain wealth is defined as the present value of the future stream of
uncertain profits.^ Stochastic profits at time t are given by the difference
between the firm's random revenue, due to the export oi its product and
the lorward currency sales, and its deterministic costs ot production.
Formally, the producer's decision prohlem can be represented as

Max l

s.t.

77, = t'lptcf, + [e] ~ e,)y, - Ciq,) V ( (1)

where S represents the firm's discount (actor for random prolits earned
in period (; p, denotes the intcrnationiil price of the commodity at time (;

'I or fxaniplo. ihf sepanilion rfsull hiiUis ,js lojig as the firm's dfcision prohlem is linear in ihe
stiiLhifSlic exchange Rite and forward fxthange rjlc. This linearity exists wheneM-'r the lorward
tiirrfncy markel is jHTlixtly L'oinpetUi\f' ;iiKi is independent ot \\w structure ol the intcrnittionitl
commodity market [Rroll and Zilcha llM'-till.
"^ Ihe assumption ihiil ihe producer maxinii/es his/lier e.vpected utility ol inicertain \vc:ilth iinpHes
that slie is t'orwiird looking; that is, uncertiiinty of future periods may motlily actual optimal
decisions, it is important to nole ihat this choice of maximand alfeits the producer's optimal
muitiperiod hedge but not lus/her |)ro(!oction ;HKI export decisions. An iilternatiw to this decision
framework, is one where if is assumed thai the producer mavimi/es the expected present v.iliie
uf his/her \on-i\eumann Morgenstern utilit\ of each period's rarulom proiits {i.e.. ^ | -| i-L'(3f()>.
I his maximand implies that (he producer deU'rmines period's i optimal export and hedging decisions
without taking into consideration future random ellects. lluis, the multiperiod model would he
reduced to d secjuenlial scries oi static decision problems since the production process is assumed
to he time sepaniblf. ;ind the properties of the miiltipcriod model would he the same as those oi
the siatie model.
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which leads to the following optima! hedge

yr 1 > Pl-l^T-\ when pj-i < 0

>r i ^\pT-\qT-i w h e n p 7 - t > 0 (A.7)

since, hy assumption ejie-i - i ) is increasing in ej-\. The hedging rule
represented by (A.7) states that the firm will over hedge in period T - 1
when tbe forward currency market is unbiased or a contango. However,
the optimal hedge when the risk premium is positive is ambiguous; the
firm may under, fully, or over hedge.

Following the same procedure ior any 0 < fe < T yields

k \

(n*|(U) ^ X '̂

+ i^k
I

X
t-k+ I

where ^, = y, - p,cji denotes a slack variable. Thus, (A.4) implies that
the optimal hedge for 0 < fe < T is

yk > Pkqk when pk < 0

* [—
)k L; l^'^^k when Pk > 0 (A.9)

Therefore, the firm will over hedge in all time periods when the risk
premium is negative; will over hedge in all time periods except in the
last when it iully hedges if the forward market is unbiased; and will over,
fully, or under hedge in all time periods except in the last where it under
hedges when the risk premium is positive.
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