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I. INTRODUCTION

The common presumption regarding international transactions is that the
terms of trade and the quantities traded are determined in anonymous exchange.
Furthermore, it is also presumed that decisions on prices and quantities are im-
mutable and irrevocable. In a deterministic environment these assumptions do
not seem to be innocuous, since at the time when the terms of the transaction are
determined all the information needed to be known is readily available. However,
since international transactions spread over longer periods of time than domes-
tic transactions, and thus the exchange rates are likely to fluctuate, there are
important gains for both exporters and importers to trade in customer markets.
As pointed out by Mckinnon (1979) this type of relationship between exporters
and importers is common for Tradable I goods, i.e., manufactured products with
distinctive characteristics and brand name products. In many of these cases the
trading parties are large agents, and thus the anonymity and irrevocability of con-
tracts signed by exporters and importers do not seem to be a realistic assumptions.
Consequently, we believe that the contracts between exporters and importers that
fall in this category are negotiated rather than determined in anonymous market
transactions.

This paper investigates the implications of various contracting alternatives be-
tween exporting and importing firms on the volume of international transactions,
on prices and on the distribution of the gains generated by these transactions. The
contracts that we study are determined in a bargaining situation under exchange
rate uncertainty. We look at three types of contracts that can be signed between
exporters and importers:

Contracts which entail an ex-ante commitment on price and quanfity of exports
without the possibility of renegotiation. ex-post.

A second type of contracts are spot contracts, i.e., the exporter and the im-
porter decide to negotiate the price and the quantity of exports only after the

exchange rate is known.
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A third type of contracts consist of ex-ante commitment and ex-post renego-
tiation (if both sides agree to that). |

Our analysis focuses on the differences that arise in the level of production
‘and the quantities of goods traded across the three types of contracts negotiated
by exporters and importers. These differences are of particular importance for
empirical investigations of the effects of changes in exchange rates on the current
account of the balance of payments. In particular many empirical studies attempt
to measure the effects of depreciation (appreciation) of the currency on size of the
deficit (surplus) of the current account, which has become known as the J curve.
The measurements of changes in the current account are conducted based on the

working assumption that in the short run the prices of traded goods are rigid,

whereas for the longer run both prices and quantities ad_]ust (See Magee (1973),
Mckinnon (1979), Wood (1990)). .
Short run is interpreted as the life time of contracts between exporters and

importers. Life time of a contract starts when the importers place orders at a
mutually agreed price with the exporters and ends at the time when the actual
payment is made. The common assumption in these empirical studies is that both
the quantity and the price remain constant during the contract period eventhough
the contract period spreads over many months.? Qur analysis indicates that the
quantities and the prices of these traded goods will differ depending on the type
of contract signed by exporters and importers. Hence, the measurement of the
effects of changes in the current account which are based on the assumption that
prices and quantities remain fixed during the contract period may overstate or

understate the size of the deficit or surplus due to currency changes.3

2Magee (1984) investigated the length of the period of contract for exports from Japan and
Germany to the U.S. and found that on average it takes 141 days from the time of the exporters
acceptance of orders to delivery of imports from Japan and 96 days for imports from Germany.
The distribution of contracts length were skewed to the right with a maximum length of 22
months for imports from Japan and 10 months for imports from Germany. Carse, Williamson
and Wood (1980)looked at the overall average length of the period of contract of exports and
imports of U.K. and found it to be six months for exports and four months for imports.

3Magee (1974) points out that in an effort to avoid capital losses in a currency contract
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During the last decade we observed a significant increase in the volatility of the
exchange rate. The effects a exchange rate risk on the pricing of exports and level |
of trade by an exporting monopolist were investigated by Baron (1976), Cushman
(1983), De Grawe (1988), Knetter (1989), Donnenfeld and Zilcha (1991), and
Gagnon (1992). In this paper we extend the analysis further by explicitly incor-
porating an importer who is purchasing the goods from the exporting firm, and
investigate the effects of exchange rate uncertainty on the terms of transactions,
price and quantity traded, given that each party has some bargaining power. We
highlight the differences that arise in prices and the volume of trade in the case
where the firms negotiate the contract versus the case where the exporter himself
conducts the foreign sales directly, and thus bypasses the importing firm. The
former case corresponds to a non-integrated firm and the latter corresponds to
a vertically integrated firm. This interpretation allows us to compare the results
that we obtain with the results known from the theory of vertical integration. We
show that in some cases the non-integrated firm may produce and sell more than
the integrated firm, despite the inefficiencies induced by the double marginaliza-
tion.

The remainder of the paper is organized as following. In the next section
we present the case where the exporter and the importer sign an ex-ante contract
which can be renegotiated after the realization of the exchange rate, if both parties
wish to do so. In section III we present the benchmark case, where the monopolist
bypasses the importer and sells himself the product in the foreign market. In
section IV we examine the case where the firms sign a contract ex-ante which
cannot be renegotiated ex-post. The effects of increasing exchange rate volatility
on prices and the volume of trade in the three cases are examined in section V.

In the final section we summarize the main results.

period exporters (importers) may renegotiate contracts in order to raise (hold down) the price
of exports (the cost of imports) or cancel contracts.




II. THE MODEL

There are two firms. An exporting firm that produces a good that is sold

in the domestic market and for exports as well. The second firm, the importer

is purchasing the good from the exporting firm and sells it solely in the foreign

market.

The following notation will be used: @ is the exporter’s total output, ¢ is the
quantity of exports, p is the price per unit of exports stated in the exporter’s cur-
rency, R(Q —q) is the total revenue that the exporting firm receives from domestic
sales, C(Q) is the firm’s total cost of production, R*(q) is the total revenue from
sales in the foreign market, and e is the exchange rate i.e., units of exporter’s
currency per unit of the importer’s currency.

The profit functions for the case that the transaction is invoiced in the exporter’s

currency are:

¥ =R(Q - q)+p7-C(Q) (1)
' = R*(q) — pq/é (2)

The sequence of events and moves is as follows: Ex-ante all firms have expectations
regarding the exchange rate. The priors are common to all firms. At this initial
stage the exporter selects the level of output to be produced for both domestic
and foreign sales. Next, the exporter confronts the importer with a price per
unit of exports py. The price is quoted in the exporter’s currency. Facing the
quoted price the importer decides what quantity qo, to purchase. Ex-post, after
the realization of the exchange rate is known, the exporter and the importer can
renegotiate the initial contract < po, qo >.

We start from the last stage, i.e., after the realization of the exchange rate is
known, and proceed backwards toward the initial stage. Let the actual exchange
rate be e, and given < pog,qo, @ >, that were determined in the previous stage,

the firms renegotiate the price and the quantity of exports. We assume that the
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outcome of the renegotiation is determined by the Nash bargaining solution:

s (R = a) + m(ea(e) - U] [Ria(e) - 220y 9] g

where the "threat point”, or the status quo profits are

U(Q’ €, Po, QO) = R(Q - q0) + Pogo — C(Q)

V(C, Po, 90) = R‘(‘Io) - 1%

If in the initial stage the firms did not contract for price and quantity, they will
bargain ex-post; in this case the relevant threat point is: Up = R(Q)—-C(Q), Vo =
R*(0). The first order conditions for the Nash bargaining solution are:

[—R'(Q‘ —QI)+P1][CR*(91) —P1q1— eV] +[éR"(ql) -Pl][R(Q' —ql)+qul "[7] =0
(4)
P = 5leR (@) = RQ" — @) + U = 7] G

For each e let < p1(po, 90, @, €), 91(po, 90, @, €) > be the Nash bargaining solution.
Claim 1: Due to the efficiency of the Nash bargaining solution the final contract
< pi(e), q1(e) > will satisfy the condition
E(Q - a) =eR"(q).
Hence,
a1 = q1(Q, e).

Using the property that the Nash bargaining solution is ex-post efficient the con-




dition stated in (4) becomes:
7 - na g _
RQ@-a)+pa-U=eR(a)-—-V] (6)

We proceed now to the stage where the importer selects go, the quantity to be
purchased from the exporter when confronted with the price py. The importer’s
choice of go is determined by

Pogo
(7)

max E[R*(q0) — —

The necessary and sufficient condition for optimality is:
€R* (g0) = po when g0 >0 (8)

If R“(0) <0 then g =0 (9)

where € is defined by % = E[é~!]. Note that the importer’s best quantity response
go = qo(po) depends on the distribution of the exchange rate and the exporter’s
price only. |

To complete the determination of the initial contract we proceed now to the
stage where the exporter selects the price pp. While doing so the exporter takes
into account the importer’s best response as given in (8). Concomitantly, the
exporter also selects the level of total production Q. The optimal @ and po, and

hence qq, are determined by the following maximization problem:

max E[R(Q - QI(Q, é)) +p1 (PO, QO(p0)7 Q’ é)ql(Qa é) - C(Q)] (10)

Q,Po Zo

subjectto (8)and (9)

Using the definition of the threat point (U, V) and denoting by y:(-) = p1q1 we




can rewrite the condition stated in (4) as:

RQ-q)+y—U=eR(a)- 2L _9] (11)

e

Substituting in (11) the expression for U and V we obtain an expression for the

importer’s total payments:

0 = 51R(Q~ @)~ BQ - gl + S (@) +pot0— S8 (12)

After substituting for y; in the maximization problem stated in (10) we obtain
the following necessary conditions for optimality for Q and go. The optimality

conditions pertain to two cases: (z) go > 0 and (i) g¢o = 0.
(l) g0 > 0:

ERQ-a(@&)+R@-w-3C(@]=0 (1)
~ R'(Q — q0) + AR" (q0) + 2q0ER"" (go) = 0 (14)

where A = 2e—E[é] and 1 = E[}]. Let < Q*, g3 > be the solution to (13) and (14).
(17) =0
In this case condition (14) should be replaced by the condition
| B2 <o

990
That is,

R'(Q — q0(po)) + AR (go) + 28q0R*" (g0) < 0

Denote by @** the level of production which satisfies the equation below




E[R(Q" -aq) - R(Q")-3C(Q™)]=0

SE(Q) - ZR"(0)+&R"(0)

Thus, _
R (Q**) > R*(0)E[é] implies ¢* =0

Eventhough in such a case an initial contract will not be signed this does not imply
that there are no gains from ex-post trade between the exporter and the importer.
There are some realizations of the exchange rate for which R'(Q**) < eR*'(0) and

still ex-post trade is beneficial to both parties.

III. MoNOPOLY

In this section we present the benchmark for the evaluation of the renegotiation
outcome, presented in the preceding section. The exporter is a monopoly in the
home and in the foreign market. Hence, there is no ex-ante contract < po,qo >.
The exporting monopolist selects ex-ante the total level of production  and
after the realization of the exchange rate he allocates output across markets. The

exporting monopolist maximizes,

max E[R(Q — q1) + &R’ (q1) — C(Q)] (16)

The optimal level of production is determined by

E[RQ-a)]=C(Q)

and ex-post the firm chooses ¢; to equalize marginal revenues,

R(Q—q)=eR"(q) foralle.




Let < @, 4y > be the solution to the monopoly case examined above.
We turn now to compare the solution of the Nash bargaining problem stated

in the previous section with the monopoly case.

Proposition 1. The ezporting firm’s total production and the expected level of ez-

ports are larger when sales in the foreign market are conducted by a local importer
rather than directly by the ezporter. That is, Q* > Q and Elqi] > E[§i].

Proof: We first show that the exporter’s profit function in the case where
renegotiation takes place, 7B(.), is an increasing function of @ when evaluated at
Q. It is simpler to establish this for a fixed level of go = ¢;. Using equation (10)
we can write the exporter’s profit function as

7(Qu %) = 5 EIRQ-0(Q, &)+ R(Q~g;)+eR" (0@, )R (63) +pogi—C(Q)]

Then,

d B , ’ ' d 1 '
25 = PIR(@- (@)1 - T R(@- ) +eR @(Q) 75~ C'(Q)

Using (18) the above expression simplifies to

dnB

290 = E[R(Q-a(Q,8)+ R (Q-g¢)-C'(Q)]

Hence, 7B(-) is concave in Q since

d*nB " L i
aQr E[R(Q - a1(Q,8)(1 - %)] +R(Q-¢)—-C(Q)<0.

To prove that total output is larger when foreign sales are
conducted by the importer suppose the contrary holds, that Q* < Q The




concavity of 78(Q, ¢3) in conjunction with (18) implies that

E[R (O -q(0,8)+ RO -q)-C' (D) <0.

Applying again the first order condition (17), it follows that R'(Q —qg3) < 0, which

is a contradiction. Thus, we have established the first part of Proposition 1, that
Q"> Q.
To establish the second part of the proposition we use (18) to obtain

ﬁl‘I_l — R"(Q —q)
QT F@- )t R @) )

Since 0 < %% < 1for all e, and since Q* > @ it follows that ¢,(Q*,¢) > a(Q, €) for
all e. Hence, E[q:(Q*,¢)] > E[ql(Q,e)]. This completes the proof of Proposition
1. 0

The intuitive explanation of the result stated in Proposition 1 is the following:
by expanding production beyond the level produced in the benchmark case (mo-
nopoly in both markets) the exporter confronts himself with a trade-off between
a reduction in the marginal profitability from domestic sales and an increase in
profitability from sales to the importing firm. Specifically, by increasing @ the ex-
porter strengthens his bargaining power at the ex-post renegotiation stage. This
is reflected in the larger total payment that is extracted from the importer, since

¥1(Q) increases at Q = Q

IV. No RENEGOTIATION

In the preceding analysis we presumed that the exporter and the importer can,
if it is desirable to both parties, contract ex-ante for some < pg, o >. In order to
understand the implications of the possibility to renegotiate this contract ex-post,

we shall derive the level of production, the terms of trade and the volume of trade




when renegotiation is not allowed.

It is assumed now that the sequence of events is the same as in the case of rene-
gotiation save the last stage.

The importer has to decide ex-ante what quantity to purchase given the per
unit price po. Behaving as a follower, in a leader-followerirelationship, he is chooses
qo according to: '

max E[R*(qo) — Poto
g0 e

This yields:

Taking into account (20), that the quantity to be demanded by the importer
depends on the price pg, the exporter maximizes,

Ig%f[R(Q — o) + €qoR" (q0) — C(Q)] (21)
This leads to the following first order conditions:
R(@-)=C(Q) (22)

R(Q - 0) — €R"(g0) = 2goR"" (o) (23)
Combining (22) and (23) we reach,

&[R"(g0) + R (q0)] = C'(Q) (24)

Let < @, o > be the solution to the maximization problem stated in (21).
Now we turn to the comparison between the exporter’s total output and level
of exports with and without renegotiation. The outcome of this comparison hinges

on the properties of the domestic and foreign marginal revenue functions.

o 0 . . . ! .
Proposition 2. When the domestic marginal revenue function, R (-) is convez
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(or linear) and the foreign marginal revenue function, R*(-) is linear the total
output is larger in the case where there is renegotiation. Moreover, in this case
Q>Q>Q.

Proof:  First we show that in the benchmark case, (monopoly in both markets)
the total output and the level of exports are higher than when renegotiation is

ruled out.
Suppose to the contrary that Q < Q. From (18) and the assumption that R'(-) is

convex we obtain:

C'(Q) > C'(Q) 2 R(Q - E[0(Q, 8))])

The above chain of inequalities is due to the fact that C'(Q) is increasing in Q
and R'(-) is convex.

Using (22) we obtain that R'(Q — @) > R'(Q — E[q:(Q, €)]), which implies
that Q@ — go < Q — E[q:(Q, )] and thus o > E[q:(Q, €)]. On the other hand, using
equation (19) we find that

C'(Q) = E[R(Q - a1(Q,8))] = E[eR" (11(Q, 8)] =
E[&E[R" (01(Q, )] + cov(&, B” (a:(Q, 8))) (25)

For the remainder of the proof of this proposition we shall assume that the linear
foreign marginal function is, R*'(-) = a — #¢. Making use of (22) and (23) in
conjunction with the linear specification of the foreign marginal revenue function

we obtain

C'(Q) = & — o) — &B% (26)

Furthermore,

cov(é,a — ,Bq,(Q,é)) = —fcov(é, QI(Qaé))-

Since E[é]E[ql(Q,é)] > cov(é,q1(Q,€)) > 0, and the assumption that g >
E[q:(Q, €)] it follows that —Bcov(é, 01(Q, €)) > —Bego. In addition, since E[¢] > &,

we obtain




E[EE[R" (¢:(Q, 8)] = E[eR" (Elg:(Q, &)])] > eR”' ()

Hence from (25) and (26) we reach the inequality C'(Q) > C'(Q). This in turn
implies that Q > @, which is a contradiction. This completes the proof that Q <
Q. Together with the results stated in Proposition 1 and under the assumptions
made in Proposition 2, this leads to the following ranking of the level of total
production and exports Q* > Q > Q and ¢i > ¢ for all realizations of the
exchange rate.O

This ranking however, will be different under different assumptions about the
marginal revenue functions. In particular, the ranking of the output produced in

the benchmark case and in the case of no-renegotiation may be reversed.

Proposition 3. (i) If the domestic marginal revenue function R'(-) is (strictly)

concave and ¢R*'(q) is concave then: total output is higher under no renegotiation,

i.e., Q@ > Q and ezports are lower under no renegotiation, i.e., §o < E[¢1].

(i) If the domestic marginal revenue function R (-) is linear and gR* (q) is (strictly)

convez then Q < Q while ezports are larger under no renegotiation go > E[d].

Proof: Assume first that the conditions stated in part (ii) of Proposition 8
hold. Recall that the optimality conditions for profit maximization in the no-
renegotiation case and in the benchmark case respectively are C'(Q) = R'(Q — o)
and C'(Q) = E[R’(Q - ql(Q,é))]. Suppose to the contrary that Q > Q. Then
C'(Q) > C'(Q) and by using (18) we get

R(Q~-%)> E[R(Q-a(Q,8)] =
E[R"(01(Q, 9)] > E[E]R"(Elqy(Q, 8)]) > eR" (E[0:(Q, &) (27)

The above inequalities stem from the strict convexity of ¢R*'(¢) and E[é] > &.




Therefore,

R(Q - %) — eR" (E[n(Q,8)]) > 0 (28)

From equation (23) we know that
R(Q - ) — &R (%) <0 (29)

Expressions (28) and (29) imply that E[ql(Q,é)] > Go. Due to the linearity of
R'(-) we also have C'(Q) = R'(Q — @) > C'(Q) = R'(Q — E[:(Q,é)]). Hence,
Q-Gpo<Q-E [ql(Q, €)]. The last inequality contradicts the presumption that
Q > Q. We will show that it also contradicts that §o > E[q1(Q, €)]. To establish
this note that R'(Q — E[q‘ﬂ) > R'(Q — ), and hence Q — E[¢] < Q — Go.

We turn now to part (z) of the proposition. Assume that the conditions stated
in (i) hold. The assumption that R*'(-) is linear yields:

C'(Q) = E[R (Q — 0:(Q, &) = E[eR"(:(Q, 8))] 2 E[FR"(Elnr(Q, €]) (30)

and
C'(Q) = B (Q - %) < &R"(d) (31)
To arrive at (31) we made use of (23) and the assumption that R*"(-) < 0. Given

the assumption that R'(-) is (strictly) concave, this leads to C'(Q) < R(Q -
E[q:1(Q,&]). Hence, together with (31) this inequality leads to

Q> Q ,implies Q — E[q:(Q,8)] < @ — Go and E[q:(Q, )] > o (32)

But from (30) and (31) we also conclude that
E[ql(Q,é)] < §o , tmplies that Q> Q. (33)
To show that the inequality in (33) holds note that R*'(E[d:]) > R*'(g) which

implies that E[€]R* (E[¢:]) > éR*' (). The last inequality implies that c'(Q) >
C'(Q) which in turn implies that Q > Q. However, from (32) and (33) we have
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a contradiction if @ > Q. Thus, we must have that Q > (. Furthermore, since
C'(Q) > C'(Q), by using (30) and (31) we obtain that E[¢|R* (E[4]) < éR* (d),
hence E[¢1] > go.

a

The results stated in Propositions 1-3 indicate that exchange rate uncertainty
affects the level of exports in quite different and opposite ways, depending on
the mode of sales in the foreign markets. When sales in the foreign markets are
undertaken by a a local firm, the importer, rather than directly by the exporting

firm and when bargaining determines the terms of trade between the two parties,

the level of international trade is higher when the exchange rate is uncertain.
The ability to renegotiate initial contracts endows both firms with some flexibility

which is conducive to larger transactions than would have taken place when rene-

gotiation of the initial contracts are not allowed. This flexibility stems from the
ability to allocate output across markets in view of the value that the exchange
rate takes. The initial contract which is signed ex-ante, is a commitment which
also has desirable properties since it enables the exporter to produce a higher
level of output than would have been produced otherwise. This was shown in
Proposition 3.

In the next proposition we consider the case where the marginal revenue func-
tion is linear in both markets.

Proposition 4. Assume that ~ R'(-) and R* (-) are linear. Total outputis lowest when
there is no renegotiation it is intermediate in the monopoly case and is highest when

there is renegotiation of the initial contract, i.e., Q0 =0 <Q* The level of exportsisin

' the same order as the level of output, i.e., §, = E[G,1<Elq;]

Proof: The proof of Proposition 4 follows from the proof of Propositions 2
and 3. Assume that R*'(-) is linear. According to Proposition 2 when R'(-) is
strictly convex we have Q < Q < @*. On the other hand, from Proposition 3
part (i) if R'(-) is strictly concave, the linearity of R*'(-) implies that ¢R*'(q)
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is concave. Together this yields that Q > Q. For the case of linear domestic
marginal revenue functions, the results stated in Propositions 2 and 3 are not
contradictory if Q = Q

To prove that the ranking of the level exports is the same as the ranking of

the level of production, we use the fact that Q = Q and we get
E(Q-2)=C'(Q)=C'(Q) = E[R(Q - §)] = B (Q) - Elg]

The above equalities yield §o = E|[§].
0

V. INCREASING VOLATILITY

We now turn to examine the effects of increased exchange rate volatility on
the firms total production and exports. In particular we investigate the effects of
a mean preserving spread increase (MPS) of the exchange rate in the benchmark
case and compare with the case of no-renegotiation.

For the exportihg monopoly we have:

Proposition 5. Assume that the foreign demand is linear. A mean preserving
spread increase of the ezxchange rate induces the monopolist ezporter to: (i) in-
crease production and increase expected ezports if the domestic marginal revenue
R'(+) is convez, and (ii) lower total output and lower ezpected ezports when the

domestic marginal revenue is "sufficiently” concave.

Proof:  First we show that when condition (18) holds ¢;:(Q, €) is a strictly concave
function in e when R'(Q — ¢,) is concave and R*'(g) is linear. Differentiation of

(18) with respect e yields:

. d , . d
~R'(Q-a) 32 = B'(a)) + eR" (@) 3>




Hence, '
@ — —R"(q1)
de  eR(q1) + R(Q—q)

Differentiating again with respect to e yields

>0

Py 1, o dgr w
Jo = TR (@) gg + B (@)(B () - R

Q-] (@)

€

where ¥ = eR*"(q1) + R'(Q — q1). Since %93- >0, R'(Q—q1)) >0 and
R (Q — q1) < 0 it follows that %%L < 0. Thus R'(Q — ¢1)) is a convex function
of e, which implies that a mean preserving spread increase in e, which results
in a new random exchange rate €, leads to a higher expected domestic marginal
revenue, E[R'(Q — ¢:1(Q,&))]. Substituting é for & in (18), while keeping Q at the
optimal level prior to the MPS in e, we obtain

E[R(Q-a(Q,8)]-C'(Q)>0 (36)

To restore the equality in (36) it is required that the solution Q > Q since the
left hand side in (36) is a strictly concave function of Q. This proves part (i) of
the proposition.

To prove part (i) assume that R'(Q — q) is sufficiently concave as stated in
the proposition. Thus —R"(Q — ¢1) has a large positive value and from (34) it
follows that :—:;— > 0; that is, (-, €) is convex in e. Consequently, R (Q —¢:(Q,¢))
is a strictly concave function in e. Again using (18), a MPS in e leads to

E[R(Q - a(Q,8)-C'(Q) <. (37)
As before the concavity of the maximand in (16) implies that the optimal Q is

lower than . This proves part (i?) of the proposition.
a

In the case of no-renegotiation an increase in exchange rate volatility has an un-
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ambiguous effect on total production and exports.? Let us define m*(g) = :g%ﬂ,
which is the elasticity of the foreign marginal revenue. Note that when the foreign

marginal revenue is linear, m*(q) is a strictly increasing function.

Proposition 6. Assume that the foreign marginal revenue function is concave
(linear) and that m*(q) is non-decreasing. In the case of no-renegotiation a MPS

in the exchange rate leads to lower total output and lower ezports.

Proof: Recall from (22) — (24) that < (@Q,q) > is the solution of the no-
renegotiation case. Since a MPS in e results in a lower E[}], from (22) we obtain

that domestic sales decrease as total output becomes larger, i.e.,

C@ .,

d
E[Q’CIO]=m_

Consequently, %% > 0. Now suppose by way of negation, that Q increases as
the exchange rate becomes more volatile. Hence, (&) > §o(€), whereas [@(é) —

do(€)] declines. From (23) we get

R(Q - g0) = ER"(qo) + &0 = ER" (go)[1 — m"(g0)] (38)

Since [1 — m*(go)] is non-increasing, R*(qo) is decreasing in go, and & declines
with a MPS increase in e, the right hand side of equation (38) decreases. On the
other hand, the left hand side of the same equation increases as @) increases since
R'(Q — qo) is decreasing. Hence the above equation cannot hold. This implies
that the supposition that we started with, namely Q increase with a MPS increase
cannot occur. In addition go must also decline.

O

4This result is obtained without imposing any restrictions the domestic marginal revenue
function.
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Finally, we turn to examine the effects of an increase in volatility in the case
where the exporter and the importer renegotiate the initial contract. An increase
in volatility increases the likelihood that an initial contract will not be signed.
From (15) we observe that as e becomes sufficiently volatile, in the sense of a
MPS increase, the expression A becomes negative. Thus the equality in (15) is
replaced by |

— R(Q" —g¢3) + AR"(q}) +293¢R" (¢5) < 0 (39)

Hence, the optimal initial quantity of exports is ¢ = 0. When ¢ = 0 the first
order condition (14) becomes

EIR(Q - a(Q",)]+ R (Q) -3C(Q") =0 (40)

Thus for the case when g5 = 0, the conclusions that we reached for the benchmark
case hold for this case as well. That is when the domestic marginal revenue is
convex and the foreign marginal is linear total production and the expected level
of exports increase when the exchange rate becomes more volatile.

We now consider the case where the volatility is not too high so that the
optimal g5 > 0. It turns out that in this case the conclusion regarding the optimal
output and expected exports are ambiguous. The ambiguity arises because when
we substitute & for € in (15) the left hand side may take either a positive or a
negative value. Furthermore, the left hand side in (14) may take a positive value
when R'(-) is strictly convex. Consequently, we cannot determine whether the
total output is increasing or is decreasing with a MPS in the exchange rate when
renegotiation of the initial contract is possible.

The analysis above reveals that the impact of an increase in exchange rate
volatility on international transactions differs across the three modes of export-
ing. Specifically, in the benchmark case, the monopolist expands production and
foreign sales, whereas when the foreign sales are conducted by a local importer
and there is no renegotiation of the initial contract, both production and exports

decline. In the monopoly case, there is some flexibility since the allocation of
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sales across markets takes place after the exchange rate is known. In the case

of no-renegotiation this flexibility is absent and thus has an adverse impact on
production and exports. In the case when contracts are renegotiated the impact
of increased exchange rate volatility is ambiguous. This can be understood by
noting that renegotiation of the initial contract, comprises a hybrid of the aspects
discussed above; the adverse effect of the no renegotiation and the flexibility of

allocating output after knowing the exchange rate.

VI. CONCLUDING REMARKS

In this paper we investigated the effects of exchange rate uncertainty on the
terms of transactioris, price and quantity traded, given that both the exporter
and the importer have some bargaining power. We highlighted the differences
that arise in prices and the volume of trade in the case where the firms negotiate
the contract versus the case where the exporter himself conducts the foreign sales
directly, and thus bypasses the importing firm. The former case corresponds to a
non-integrated firm and the latter corresponds to a vertically integrated firm.

According to Propositions 3 and { the exporting monopolist who sells in its
product domestically and in the foreign market, may produce more, less or the
same level of total output and may sell more, less or the same amount in the
foreign market relative to the case where the foreign sales are conducted by an
importing firm. The outcome depends upon the properties of the marginal revenue
functions in each market.

These results differ significantly from the standard result in the literature of
economics of vertical/horizontal integration.> Qur benchmark case corresponds
to a vertically integrated firm while the case of no-renegotiation corresponds to
the non-integrated relationship between an up-stream and a down stream firm.
Due to double marginalization, it is argued that the non-integrated industry will

underproduce and sell too little of the final good relative to the integrated firm.

5See Tirole (1988) for an extensive analysis and discussion of the theory of vertical integration.
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This distortion is further exacerbated if uncertainty about demand or cost of pro-
duction is prevalent. We identified conditions which lead to opposite results; the
non-integrated firm may produce more and sell more than the integrated firm.
There are, however, some differences between our model and the basic set up used

in the literature dealing with the economics of vertical integration. In our case the

monopolist sells its final good in two separate markets, a domestic and a foreign

market. Uncertainty about price exists in one market only, the foreign market.
Consequently, in the case of no-renegotiation, the exporting firm sets the p'rice
ex-ante, before the value of the exchange rate is known, and thus commits itself
to a deterministic quantity to be delivered to the importer. In the case where the
monopolist sells by itself the product in the foreign market, i.e., the intermedi-
ary/importer is absent, the firm does not commit to sell any particular quantity
before the exchange rate is known. Hence, it has the flexibility to allocate sales
across markets in accordance with the value that exchange rate takes. Depend-
ing on the curvature of the marginal revenue functions (linear domestic marginal
revenue and a concave foreign marginal revenue) the flexibility in the distribution
of output across markets may be conducive to larger exports and thus to a larger
of total output. When both marginal revenue functions are linear the integrated
monopoly does not have any advantage over the non- integrated monopoly and

hence produces and sells the same quantities as the latter.
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