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a b s t r a c t

This paper considers an international trade under Bertrand model with differentiated prod-
ucts and with unknown production costs. The home government imposes a specific import
tariff per unit of imports from the foreign firm. We prove that this tariff is decreasing in the
expected production costs of the foreign firm and increasing in the production costs of the
home firm. Furthermore, it is increasing in the degree of product substitutability. We also
show that an increase in the tariff results in both firms increasing their prices, an increase
in both expected sales and expected profits for the home firm, and a decrease in both
expected sales and expected profits for the foreign firm.

� 2009 Elsevier B.V. All rights reserved.

1. Introduction

Tariff revenue may be an important source of government revenue for developing countries that do not have an efficient
tax system. So, the government may use the maximum-revenue tariff. Brander and Spencer [2] have shown that a tariff has a
profit-shifting effect in addition to its effect on tariff revenue. Larue and Gervais [8] studied the effect of maximum-revenue
tariff in a Cournot duopoly. The propose of this paper is to examine the maximum-revenue tariff under international Ber-
trand competition with differentiated products when rivals’ production costs are unknown. Clarke and Collie [3] studied
a similar question, when there is no uncertainty on the production costs. Bertrand duopoly when rivals’ production costs
are unknown was analyzed by Ferreira and Pinto [6,7] and by Spulber [9], but in a model without tariffs. The effects of pro-
duction costs uncertainty were also analyzed by Ferreira et al. [4,5] in other duopoly models. In this paper, we consider a
two-country, two-good model where a domestic and a foreign good are produced by a home and a foreign monopolist,
respectively. Since we assume that the two countries are perfectly symmetric, it is sufficient to describe only the domestic
economy. We suppose that each firm has two different technologies, and uses one of them according to a certain probability
distribution. The use of either one or the other technology affects the unitary production cost. Both probability distributions
of unitary production costs are common knowledge. We do ex-ante and ex-post analyses. We prove that the tariff imposed
by the home government is decreasing in the expected production costs of the foreign firm and increasing in the production
costs of the home firm. Furthermore, it is increasing in the degree of product substitutability. We also show that an increase
in the tariff results in both firms increasing their prices, an increase in both expected sales and expected profits for the home
firm, and a decrease in both expected sales and expected profits for the foreign firm.
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2. The model and the equilibrium

There are two countries, home and foreign. Each country has one firm, firm F1 (home firm) and firm F2 (foreign firm), that
produces differentiated goods. Consider the home market, where the two firms compete in a Bertrand duopoly, i.e., the firms
simultaneously choose prices, respectively, p1 P 0 and p2 P 0 (see [1] or, for example [10]). The direct demands are given by

qi ¼ a� pi þ bpj;

where i; j 2 f1;2g with i – j; qi stands for quantity, a > 0 is the intercept demand parameter and b P 0 is a constant repre-
senting how much the product of one firm is a substitute for the product of the other (see, for example [10]). For simplicity,
we assume b 6 1. These demand functions are unrealistic in that one firm could conceivably charge an arbitrary high price
and still have a positive demand provided the other firm also charges a high enough price. However, this function is chosen
to represent a linear approximation to the ‘‘true” demand function, appropriate near the usual price settings where the equi-
librium is reached. Each firm has two different technologies, and uses one of them following a certain probability distribu-
tion. The use of either one or the other technology affects the unitary production cost. The following probability distributions
of the firms’ production costs are common knowledge among both firms:

C1 ¼
cA with probability /;

cB with probability 1� /;

�

C2 ¼
cH with probability h;

cL with probability 1� h:

�

We suppose that cA > cB; cH > cL and cA; cB; cH; cL < a. Moreover, we suppose that the highest unitary production cost of any
firm is greater than the lowest unitary production cost of the other one, that is, cA > cL and cH > cB. The government in the
home country imposes a specific import tariff of t per unit of imports from the foreign firm. Firms’ profits, p1 and p2, are
given by

p1ðp1ðc1Þ; p2ðc2ÞÞ ¼ ða� p1ðc1Þ þ bp2ðc2ÞÞðp1ðc1Þ � c1Þ;
p2ðp1ðc1Þ; p2ðc2ÞÞ ¼ ða� p2ðc2Þ þ bp1ðc1ÞÞðp2ðc2Þ � c2 � tÞ;

where the price piðciÞ depends on the unitary production cost ci of firm Fi, for i 2 f1;2g.

Lemma 1. Let EðC1Þ ¼ /cA þ ð1� /ÞcB be the expected unitary production cost of firm F1, and let EðC2Þ ¼ hcH þ ð1� hÞcL be the
expected unitary production cost of firm F2. Assuming an interior solution where both firms sell positive quantities in the home
country market, the Bertrand equilibrium prices are given by

p�1ðcAÞ ¼
2að2þ bÞ þ ð4� b2ÞcA þ b2EðC1Þ þ 2bðEðC2Þ þ tÞ

2ð4� b2Þ
; ð1Þ

p�1ðcBÞ ¼
2að2þ bÞ þ ð4� b2ÞcB þ b2EðC1Þ þ 2bðEðC2Þ þ tÞ

2ð4� b2Þ
; ð2Þ

p�2ðcHÞ ¼
2að2þ bÞ þ ð4� b2ÞcH þ 4t þ b2EðC2Þ þ 2bEðC1Þ

2ð4� b2Þ
; ð3Þ

p�2ðcLÞ ¼
2að2þ bÞ þ ð4� b2ÞcL þ 4t þ b2EðC2Þ þ 2bEðC1Þ

2ð4� b2Þ
: ð4Þ

Proof. If firm F1’s unitary production cost is high, p�1ðcAÞ is the solution of

max
p1P0
ðhða� p1 þ bp�2ðcHÞÞðp1 � cAÞ þ ð1� hÞða� p1 þ bp�2ðcLÞÞðp1 � cAÞÞ;

and if it is low, p�1ðcBÞ is the solution of

max
p1P0
ðhða� p1 þ bp�2ðcHÞÞðp1 � cBÞ þ ð1� hÞða� p1 þ bp�2ðcLÞÞðp1 � cBÞÞ:

If firm F2’s unitary production cost is high, p�2ðcHÞ is the solution of

max
p2P0
ð/ða� p2 þ bp�1ðcAÞÞðp2 � cH � tÞ þ ð1� /Þða� p2 þ bp�1ðcBÞÞðp2 � cH � tÞÞ;

and if it is low, p�2ðcLÞ is the solution of

max
p2P0
ð/ða� p2 þ bp�1ðcAÞÞðp2 � cL � tÞ þ ð1� /Þða� p2 þ bp�1ðcBÞÞðp2 � cL � tÞÞ:

Solving these maximization problems, we obtain equalities (1)–(4) . �
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