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Abstract

This paper explores the potential of firms to restrict industry outputs (market

power) in oligopolistically organized markets where domestic firms compete with

foreign ones. Within a stochastic price-setting supergame framework, market

power is shown to be lower in general with flexible exchange rates for the fol-

lowing reasons, (i) The conditions that the fully collusive outcome—oligopolists

maximizing joint profits—is sustainable in equilibrium become stronger if the ex-

change rate fluctuates, provided that fluctuations are sufficiently small, (ii) Even

if full collusion can be sustained, industry outputs will be higher on the average

with flexible than with fixed exchange rates.



1 Introduction

This paper explores the question whether market power of firms in oligopolisti-

cally organized markets where domestic firms compete with foreign ones is af-

fected by fluctuations in the exchange rate. Market power will be interpreted as

the potential of firms to restrict industry outputs and drive up market prices (thus

maximizing consumer exploitation). In particular, 1 concentrate on the maximum

of firms' market power, not on the actually realized market power; the latter may

be lower if firms do not fully use their potential to restrict industry outputs. My

central argument is that, a,t least for sufficiently small fluctuations, the neces-

sary conditions that the fully collusive outcome—implicitly colluding oligopolists

maximizing joint profits—is sustainable in equilibrium become more restrictive

if the exchange rates fluctuates around some average rate than if it is stabilized

at that rate. And even if full collusion can be sustained, industry outputs will

be higher on the average with fluctuating exchange rates. Consequently, market

power of firms is in general lower under a system of flexible exchange rates. Fol-

lowing Porter (1983) and assuming that implicitly colluding firms actually choose

the Pareto dominating equilibrium strategy maximizing their profits, we might

expect lower prices and higher industry outputs under fluctuating exchange rates

than under fixed exchange rates on the average.

I will prove this assertion adopting the stochastic price-setting supergame

framework of Rotemberg and Saloner (1986). They study implicit collusion in

the presence of observable fluctuations in industry demand in an infinitely re-

peated game.1 With serially uncorrelated random shocks in demand the gain

from defection is higher in states of high demand (booms) than in states of low

demand (recessions). Expected losses after defection (punishment), however, are

independent of the actual state of demand. The authors' main conclusion is that

the fully collusive outcome (i.e. maximization of joint profits) becomes more dif-

ficult in states of high demand. But failure of full collusion in booms does not

necessarily imply competitive outcomes. For a given level of punishment there is

always some level of prices strictly between the competitive and monopoly price

that is sustainable in booms. The authors refer to this situation as 'some collu-

*It. is a well-known result in industrial economics that with deterministic demand implicit
collusion is sustainable in an infinitely repeated game provided that punishment for defecting
is sufficiently high. Cf. Tirole (1988: 245-247).



sion\ In the terminology of the present paper, their result, must be interpreted

such that market power of firms is lower in booms than in recessions.

The central argument of Rotemberg and Saloner does not hinge on the special

source of uncertainty they consider. More generally, full collusion becomes more

difficult in states of comparably-high profits: punishment entails a loss of an

average of high and low profits and is less harsh in states of high profit than in

states of low profits. Serially uncorrelated changes in the exchange rate may bring

about fluctuations in a foreign firm's profits of the kind analyzed by Rotemberg

and Saloner. It will be shown that the foreign firm's gain from defection net of

punishment increases with the extent of exchange-rate fluctuations if both firms

have identical marginal costs. In the case of cost differentials, however, the foreign

firm's net gain from defection is shown to decrease with the extent of exchange-

rate fluctuations, and the home firms net gain to increase. Thus, at least for

one firm the neccessary condition for sustaining fully collusive outcomes becomes

more severe if the exchange rate fluctuates around a certain average exchange rate

than if the exchange rate were stabilized at the average level. It is in this sense

that market power of firms will in general be lower with flexible exchange rates;

high volatility of exchange rates has considerable impact on maximum profits

sustainable in equilibrium.

The paper is organized as follows. Section 2 presents a highly simplified model

of oligopolistic pricing under a system of a fixed exchange rate. This case should

serve as the benchmark for the analysis of collusion with observable and seri-

ally uncorrelated exchange-rate fluctuations in section 3. Abstracting from cost

differentials, exchange-rate movements can be shown to affect firms situated in

different countries asymmetrically. This asymmetry has considerable impact on

the foreign firm's price setting behavior. Section 4 analyzes cost advantages gen-

erated by exchange-rate fluctuations and their negative effect on market power of

firms. In this setting decisions of firms in both countries are affected by exchange-

rate movements. Section 5 concludes.

2 Price setting with fixed exchange rates

Consider a home and a foreign firm competing in a domestic market for a ho-

mogeneous good in an infinite-horizon setting. Demand is time invariant and a



continuously differentiable function D(p) of the price p. with D'(p) < 0. While

both firms get identical market shares if they charge identical prices, the low-

price firm takes the complete market if firms charge different prices. Firms are

assumed to maximize their expected present value V. Denoting the price in pe-

riod t by p{t) and assuming constant marginal costs c, the expected present value

of the home firm is given by

V = E (1)a(t) • (p(t) - c) • D(P(t)) • I
L<=o

where S stands for the home discount factor and a(t) denotes the firm's market

share in t. E[x(t)] is equal to the mathematical expectation of a variable x(t).

Eqn. (1) shows that the exchange rate affects the present value of the home

firm only through its effects on price-setting behavior. The present value of the

foreign firm in its home currency is

V = E
.t=o

(2)

where a tilde denotes foreign values. Apart from the indirect effect through price

setting behavior, the exchange rate directly affects the present value of the foreign

firm.

In the following, 1 will assume that the discount factor of the foreign coun-

try is constant over time, implying that this country is large in the sense that

it dominates international financial markets. With perfect capital mobility the

following must hold for discount factors:

E[e(t)] ,

Suppose that the exchange rate is fixed at a level e. As (3) indicates, discount

factors must then be identical for both countries. Furthermore, let c = e • c; this

assumption may be interpreted as reflecting a general-equilibrium property: the

exchange rate is assumed to be fixed at a level equalizing production costs in

both countries.2

Since the problem at hand is market power of firms, I concentrate on the con-

ditions required for monopoly pricing to be a sustainable equilibrium. Consider

2One may think of international factor mobility ensuring that factors are equally rewarded;
production costs then equalize provided both firms have access to the same technologies.



the following trigger strategies: Ea.ch firm charges the monopoly price pM that

maximizes (p — c) • D(p) in period 0. It furthermore charges pM in period t if both

firms have charged pM in the preceding period and makes a profit TTM/2 per pe-

riod; otherwise both firms charge competitive prices pc = c forever. Full collusion

can then be sustained if the one-time extra profit irD = TTM/2 by undercutting

the monopoly price in /, = 0 is less than the present value of the loss of future

profits by defecting in t — 0 (punishment). This means that

y^! (4)y
z t=l

must hold for the home firm, and

(«>

must hold for the foreign firm. Obviously, eqs. (4) and (5) can both be written

as 6/(1 — S) > 1, which follows if

« > ! • (6)

With fixed exchange rates we have the well known condition for collusive pricing

in the closed economy model with deterministic demand. A sufficiently high

discount factor, i.e. sufficient harsh punishment, ensures that the above trigger

strategies with both firms charging monopoly prices are equilibrium ones.3

3 Price setting with flexible exchange rates

Suppose now the exchange rate is stochastic and serially uncorrelated. At each

period t the exchange rate can take on a low value (e^) with probability 1/2, and

a high value (e2) with equal probability. With E(e) = e, the interest-rate-parity

3Note that this does not imply that charging monopoly prices is the only equilibrium strategy
in that case. As Friedman (1971) has shown, any price between the competitive price and the
monopoly price can also be sustained as an equilibrium price as long as the discount factor
fulfills condition (6). As far as market power of firms is concerned, the conditions necessary for
the maximum price sustainable in equilibrium are of primary interest.



condition (3) then implies identical discount rates in both countries, just as in the

case of a fixed exchange rate.4 Additionally, assume marginal costs to be zero.0

Consider first the conditions for the fully collusive outcome with both firms

charging the monopoly price pM maximizing p • D(p). From (4) it immediately

follows that a stochastic exchange rate does not change the condition for tacit

collusion for the home firm given by (6). However, it does change conditions

for the foreign firm. Since punishment to undercutting depends on the expected

(average) exchange rate, we may expect that the incentive to defect is higher

for the foreign firm if e is low, i.e. if the currency of the importing country is

overvalued. The condition for full collusion now is

2 - e i " ^ 4

This condition holds if

Because e2 > ex, 60 lies strictly between 1/2 and 2/3. Obviously, 60 is the greater,

the more the exchange rates fluctuates.6 Thus, the condition for full collusion is

the stronger, the greater the fluctuations of the exchange rates.

However, firms may realize maximum market power in some periods even if

the condition for full collusion (8) is not met, i.e. if 6 € (1/2,60). Following

Rotemberg and Saloner (1986) we may ask whether some collusion is sustainable

when full collusion is not. With respect to maximum market power, the problem

is to find a pair of prices {pi,p2} f° r 6 £ (1/2, 60) such that (i) both firms charge

Ps € [PC^PM] when the exchange rate takes on the value es (s = 1,2), (ii) {pi,p2}

is sustainable in equilibrium, and (iii) the expected present value of firms along

4I assume e to be identical to the level of the fixed exchange rate in section 2. Thus, I actually
consider the impact of fluctuations around an equilibrium exchange rate on market power of
firms. The kind of exchange-rate movements considered give no reason for international factor
movements since expected factor incomes are identical in both countries.

5This strong assumption is made to isolate the asymmetric impact of exchange-rate fluctua-
tions on the one-time gains from defection from their effect on punishment via their asymmetric
effect on costs of production. The latter will be discussed in the next section.

6Note that punishment becomes stronger the higher the exchange-rate fluctuations are.
This effect, however, is overcompensated by the positiv effect of increasing fluctuations on the
one-time gain from defection.



the equilibrium path is not dominated by other equilibrium paths. In order to

enforce {px. p2}, firms are assumed to charge competitive prices pc after defection.

Due to the fact that exchange-rate fluctuations do not affect the home firm,

it will not deviate from collusive pricing for all prices ps £ [pc,pMj if 6 > 1/2.

On the other hand, the foreign firm can be shown not to deviate from collusion if

Pi < p2 = PM for S £ (1/2, 60). The foreign firm chooses px and p2 as to maximize

its expected payoff subject to the incentive constraints:

max < > - • |

[ ^ 4 V

e

As shown in the appendix the solution to this problem is given by

P2 = PM (10)

7T, = K---*2, (11)
e2

where K = 6/(2 — 3 • 6). Since K • ex/e2 < 1 (cf. appendix), a less strong

form of collusion (some collusion) with p1 € [PCPM) is sustainable as long as

the currency of the exporting country is undervalued, and full collusion p2 = pM

can be sustained as long as the currency of the exporting country is overvalued.7

Maximum market power may be realized only in state 2.

Put together, the conditions for sustaining monopoly prices and outputs are

generally stronger with exchange rates fluctuating around some average exchange

rate than with the exchange rate stabilized at that average level. For certain

values of the discount factor full collusion can be sustained only if the currency of

the exporting country is overvalued, and prices lie strictly between the monopoly

and competitive price otherwise. It is in this sense, that fluctuations of the

exchange rate increase the likelihood of lower prices and higher industry outputs

compared to a system of fixed exchange rates. Exchange rate fluctuations trigger

7Note that (11) may be fulfilled by a price exceeding pM; however, we can exclude that price

as a solution to the above problem because with the foreign firm setting a price above pM the

home firm gets the complete market by setting pM.

6



movements in prices with the equilibrium price of the fixed exchange rate regime

as the upper bound. Thus, potential market power of firms is generally higher if

the exchange rate is stabilized at a fixed level.

4 Cost Asymmetries and Market Shares

Consider now the case where both firms have positive and constant marginal

costs c = e • c. Do conditions for full collusion necessarily change in the case of

positive marginal costs and a flexible exchange rate? First, note that the analysis

is qualitatively equivalent the analysis of section 3 if both firms produce in the

same country and hence have identical marginal costs when measured in the same

currency. The only impact is the positive correlation between the maximum prices

that can be sustained by collusion and the value of c. Thus, we can interpret the

result of section 3 the following way: If two domestic firms compete in a dome&tic

market and capital of one firm is foreign owned, fluctuations in the exchange rate

will in general reduce market power of firms.

If the firms produce in different countries, however, marginal costs measured

in the same currency differ as the exchange rate fluctuates. Hence movements

in the exchange rate cause cost asymmetries that have a considerable effect on

firms' market power.

Given our stochastic specification of exchange-rate fluctuations of section 3,

marginal costs measured in the same currency always differ. With e1-c < c < e2-c,

the home firm is the low-cost firm, if the exchange rate is high, and the high-cost

firm otherwise. Market power of firms is maximized if they act as if they were

a single monopolist. Define full collusion as maximizing joint profits. The fully

collusive outcome then maximizes

max
PM1,PM2

U - min{c,e3 • c}) • D(pM,)j. (12)

This program implies that firms take turns being monopolists.8 Firms charge

state-dependent prices according to

(pMi - e, • c) • D'(pM1) + D(pM1) = 0 (13)

(pM3-c)-D'(Pua) + D(pM2) = 0. (14)

8In the case of increasing marginal costs, it can be shown that firms take turns in realizing
a greater market share.



The foreign firm holds the monopoly position in sta,te 1, the home firm in state

2. Since c > e^ • c, pM2 must be greater than pM1.

This result already gives some insight. If the fully collusive outcome can be

sustained, exchange rate movements generate cost asymmetries with the conse-

quence of fluctuating monopoly prices. Compared to the fixed exchange-rate

system, marginal costs are less if the exchange rate is below e, and identical oth-

erwise. Thus, even with fully collusive pricing industry outputs are higher on the

average and market power of firms is thus lower on the average if the exchange

rate fluctuates than it is with the exchange rate stabilized at the average. How-

ever, the problem to be solved now is whether the conditions required for full

collusion to be a sustainable outcome become less restrictive or more restrictive

with flexible exchange rates. I will show that the latter is the case concentrating

on the case of linear demand functions D(p) = a — b • p.

In order to enforce full collusion assume that firms switch to Bertrand compe-

tition after deviation. With asymmetric marginal costs, the low cost firm takes

the complete market and sets a price either marginal under the high-cost firm's

marginal costs or equal to its monopoly price, if the latter is lower than the for-

mer. Thus the home firm gets the market if the exchange rate is high and sets a

price

pB2 = min{e2 • c ,p M 2 }, (15)

and the foreign firm gets the market if the exchange rate is low and sets a price

pm = min{c,pMi}. (16)

Consider the conditions for full collusion to be sustainable in equilibrium for

the home firm first. Deviation from the fully collusive solution when the exchange

rate is low (s = 1) generates a one-time gain

Tc(e2) = (PMI - c) • D(pM1), K'D<0

in period 0, and a Bertrand profit of

), TT'B>0TB>

in the following periods whenever the exchange rate is high (s = 2). The home

firm's condition for fully collusive behavior then is



where %M = (pM2 — c)-D(pM2) denotes the profits by not deviating from full collu-

sion. A necessary condition for deviation is that 7rc(e2) > 0. Since Tr'D(e2) < 0, 7rD
is positive for e2 (E (e, e2), where the value of e2 depends on demand parameters

and the value of marginal costs.9 Within that range, (17) follows if

(18)
2-7r B (e 2 ) + 7 r M - 7 r f l ( e 2 )

holds. As shown in the appendix, g(e2) must lie in the interval (2/3,1]. This

implies that the condition for the home firm not to deviate from full collusion

is stronger than in the case of a fixed exchange rate. Only for sufficiently high

exchange-rate fluctuations (e2 > e2), the home firm will never defect from collu-

sion since gains from defection are negative. In this situations, however, Bertrand

competition yields the same outcome as fully collusive behavior.

Look at the foreign firm now. Deviation when the exchange rate is high yields

a one-time gain

D{pM3),

in period 0 and a Bertrand profit of

in the following periods whenever the exchange rate is low. The condition for

fully collusive behavior then is

which follows if

6 > g(e2) = -——— ! ~ , — — . (20)
2 • 7Tz)(e2) -f 7rM(e2) — 7rB(e2)

It is shown in the appendix that g(e2) approaches 2/3 as e2 goes to e, and that

g(e2) — 0, where e2 > e2 is implicitly defined by irD(e2) = 0 (or equivalently by

9Since e, must be positive, e2 must lie in the interval (e,2 • e). Hence, for certain values of

marginal cost and demand parameters, 2 • e < e2, and 7rD is positive for all possible values of

e2.



^M(G2) = KB(e2)). This implies that the condition for the foreign firm not to

deviate from full collusion is stronger than with a, fixed exchange rate provided

exchange-rate fluctuations are sufficiently small, but it becomes less strong if the

amplitude of exchange-rate movements increases.

Our analysis emphasizes the asymmetric influence of exchange-rate fluctua-

tions on the home and the foreign firm. The condition for the home firm not

to defect from the fully collusive outcome must become the stronger the more

exchange rate fluctuates as long as there is a positive one-time gain from de-

fection. The opposite holds for the foreign firm. The economic intuition be-

hind these results is straightforeward. Fluctuations in the exchange rate reduce

one-time profits from undercutting, because firms can only defect from collusion

when their home currency is overvalued (they hold a monopoly position in states

of undervaluation). But exchange-rate fluctuations also cause cost differentials

that allow for positive profits under Bertrand competition and thus reduce pun-

ishment. For the home firm, punishment reduction is relatively strong so that

(reduced) punishment must receive higher weight to prevent the home firm from

defection; the restriction for the discount factor becomes stronger. For the for-

eign firm, punishment reduction is relatively weak. An increase in the amplitude

of exchange-rate movements increases monopoly profits and Bertrand profits for

the foreign firm; the first effect partly offsets the punishment reduction by the

second effect. Hence, punishment can receive less weight for the foreign firm not

to undercut; the restriction for the discount factor becomes less strong. However,

if exchange-rate fluctuations are sufficiently strong, the home firm behaves iden-

tically under collusion and under Bertrand competition, and the foreign firm has

no incentive to defect from collusion then. Hence, sufficiently high fluctuations

yield collusive outcomes again with prices that are lower on the average than with

a fixed exchange rate.

It is now straightforeward to show that some collusion is possible if the condi-

tion for fully collusive behavior is not met. As we would expect from the analysis

in section 3, there exists a pair of prices {px < pMup2 = pM2] that is sustainable

in equilibrium if the condition for full collusion is fulfilled for the foreign firm

but not for the home firm. On the other hand, there will exist a pair of prices

{Pi < PM\-,P2 < PMI} that is sustainable in equilibrium if the condition for full

10



collusion is not fulfilled for both firms.10 In general, market power of firms is

reduced by sufficiently small fluctuations in the exchange rates.

5 Conclusions

This paper has shown that exchange-rate fluctuations restrict market power of

firms in oligopolistically organized markets provided that fluctuations are suffi-

ciently small. Movements in the exchange rate reinforce the conditions for full

collusion to be a sustainable outcome of an infinitely repeated Bertrand game.

Thus, the potential of firms to restrict industry outputs is higher with fixed ex-

change rates. Assuming that firms choose Pareto-dominating outcomes, we may

expect outputs to be higher with flexible exchange rates on the average.

The analysis emphasizes the real effects of exchange-rate movements. Con-

trary to conventional argumentation, these real effects are favorable for con-

sumers. Thus, advocates of a flexible-exchange-rate-system can make a stronger

argument than that in a world economy of imperfect competition there is a "kind

of delinking of exchange rates and the real economy ... (ensuring that) ... ex-

change rates can move so much precisely because they seem to matter so little."

(Krugman 1989: 40) Fluctuations in the exchange rate may have considerable

effects on the price setting behavior in imperfectly competitive markets, strength-

ening limitations to market power of firms.

10An alternative collusive outcome with a pair of prices {pt < pMi,P2 < P ^ j i s possible
if firms allow for efficient market-sharing arrangements (cf. Tirole 1988: 250). However, all
kinds of market—sharing arrangements under cost asymmetries reduce maximum market power
of firms if they imply positive market shares for both firms in all states s = 1,2.

11



Appendix

Some collusion with zero marginal costs

The following derives the solution of the maximization problem (9) in the text.

This problem is equivalent to

m a x < —
e2

^ • D(Pl) < K • ^ • D(p2)

(21)

where K = 6/(2 - 3 • <5) > 1 V 6 € (1/2,2/3). Denoting the multipliers for the

constraints by As, the first-order conditions for this problem can be written as:

D(Pl) (l-X.+K- A2) = 0

(1 + K • X, - \2) = 0

e2
w.c.s.

^ • D(p2) - K - ^ . D(Pl) < 0, A2 > 0 w.c.s. ,
e e

(22)

(23)

(24)

(25)

where w.c.s. stands for 'with complementary slackness'. The only solution to

this problem is A2 = 0, i.e. the first constraint must be binding.11 Since Aj > 0,

p2 must then equal pM for (23) to hold. Eq. (24) will then be fulfilled only

if pi < pM-12 since K • eje2 < 1: for 6 € (1/2,<50) we have K < Ko, where

Ko = 60/(2 — 3-60). The condition K0-e1/e2 < 1 then is sufficient for K •el/e2 < 1.

Using (8) we have

2 - e ,

A V - =
2 • e2 -f e ej

6 - e 2 e 22 - T2
e2

2 • e — e2 e2

_̂ 1 (26)

11Intuitively, it is clear that the first constraint should be binding since the temptation to

undercut is greater if e = e t.
12Note that we can exclude p, > pM as a solution since otherwise the home firm will get the

complete market.

12
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Finally, eq. (22) gives A2 = 1. Inserting the solution of (24) into (25) gives

1 < A'2, which implies that the nonbinding constraint holds due to the fact that

K must exceed unity.

Full collusion with cost asymmetries

In the following I want to prove that the condition for full collusion for the home

firm is the stronger, the greater the fluctuations of the exchange rate for a linear

demand curve

D(p) =a-b-p. (27)

The condition for the foreign firm, however, is less restrictive for greater fluctua-

tions of the exchange rate.

With linear demand, prices are given by

_ a + b-c- mm{l ,e , /e} *
P 2b

(28)

. f a + b - c - (2 - e 2 / e ) l . x

pB1 = mm^c, ^-h
 3-U-j (29)

. f e2 a + b • c 1
p B 2 = mm S-r-c, 2 & > . (30)

In order to ensure a positive supply in each state, a/b must be greater than c.13

The home firm's profits under Bertrand competition are equal to monopoly

profits under full collusion if pB2 = pM2, which follows if

a + b • c e

The one-time gain from defection becomes nonpositive if pM1 < c, which follows

if
a e

> e2 = - • - . (32)

Since we assumed c to be less than a/6, e2 must exceed e2, thus ensuring 7rD(e2) >

0.

The proof of our assertion that g(e2) G (2/3,1] for e2 G (e, e2] proceeds in

three steps.

13Note that otherwise there will be no supply in the case of a fixed exchange rate.

13



(i) For e2 approaching e, the one-time gain zD goes to TTM, and vrB goes to zero;

hence

lim g(e2) = 2/3. (33)
e2 —e

(ii) For e2 = e2, the price set by the home firm under Bertrand competition

equals pM2. hence

g(e2) = 1. (34)

(iii) g'(e2) > 0 for all values of e2 G (e, e2]. Differentiation of (18) gives

g'(e2) = 2
 9 ^ • [2 • *'D(e2) • (1 - g(e2)) + g(e2) • nB(e2)} . (35)

Given that, g'(e2) > 0 holds if

We proof (36) by contradiction. Assume g'(e2) < 0 for some e2 £ (e2,e2).

Since the maximal value of <7(e2) cannot exceed unity, and g(e2) is a con-

tinuous function of e2, e2 and e" must solve

In the case of linear demand we have

"*' = n
= U - 6- c- -?-j • (-1 - l) • c.

Hence, h(e2) is an increasing function of e2 with h(e2) € (0,1]:

where

ensures that /i'(e2) > 0. This guarantees that there exists exactly one

solution to (37), namely e2 = e2. The latter, however, contradicts our

assumption that g'(e2) < 0 is possible.

14



For the foreign firm we have the following results.

(i) For e2 approaching e, the one-time gain TTD goes to TTM, and TTB goes to zero;

hence

lim g(e2) = 2/3. (38)
e2-+e

(ii) For e2 = e2, the price set by the home firm under collusion equals the foreign

firm's marginal costs. Consequently, the one time gain by defection is zero,

and it will be negative for e2 > e2. Collusive behavior of the foreign firm is

then ensured irrespective of the value of 6:

#(e2) = 0 V e 2 e [e2,2-e). (39)

(iii) Since g(e2) is continuous, there must exist an e2 such that g(e2) < 1/2 for all

e2 € (e2, e2). Thus, the condition for fully collusive behavior of the foreign*,

firm becomes less strong than in the case of a fixed exchange rate provided

exchange-rate fluctuations are sufficiently high.
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