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1 Key Terms

• Monopoly: A single firm sells a product to a large number of consumers.

• Monopsony: A single consumer demands a product from a large number
of firms.

• Perfect Competition: The market for a particular good is perfectly com-
petitive if a large number of consumers (technically, infinite) demand a
product from an infinite number of firms. Both consumers and firms are
price-takers in this market.

• Oligopoly: A few firms supply a product to a large number of consumers.

2 Oligopoly Models

2.1 Bertrand Competition

A market where two firms supply identical products, both facing a constant
marginal cost, c. They simultaneously set prices, p1 and p2 in a single time
period. Let us find the Nash equilibrium of the game.

Cases:

1. p1 < c and/or p2 < c: This would not be optimal since the firms would
make negative profits. Therefore, we reject this case.

2. p1 > p2 > c: Since p2 < p1, all sales would be directed to Firm 2.

3. p1 = p2 > c: Since p1 = p2, market demand would be equally distributed
between the two firms. However, if one of the firms reduced its price
by a small amount, say δ, it would capture all market demand. Yet, in
response, the second firm could then reduce its price sufficiently to capture
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all sales. In this manner, by undercutting each other, the firm with the
lowest price would capture all of the market.

In the end, the optimal solution would be for both firms to price their goods at
marginal cost, as they cannot lower the price further without incurring losses.
Therefore, the Nash equilibrium of this game is: p∗1 = p∗2 = c. Similarly, if there
were n firms in the market, the Nash equilibrium would be p∗1 = p∗2 = p∗3.. =
p∗n = c.

2.2 Cournot Model

In this model, firms choose quantities rather than prices. We start with a model
in which two firms supply an identical product to the market, at the given mar-
ket price (determined by the Market Demand curve). With the objective of
maximizing the firm’s profit, we set up each firm’s profit function, given an in-
verse market demand curve, P (Q), where Q = q1 +q2, with each firm producing
qi units of the good. Therefore, Firm i’s profit function (Total Revenue minus
Total Costs) is:

πi = P (Q).qi − Ci(qi) (1)

The first order condition is:

dπi
dqi

= P (Q) + qi.P
′(Q) − C ′i(Qi) = 0 (2)

This equation, in essence, says that Marginal revenue (the first two terms)
equals Marginal cost, the fundamental identity for the profit-maximisation con-
dition. A similar condition would hold for firm 2. Therefore, the Nash Equi-
librium for the Cournot model would lie at the intersection of both firms’ first
order conditions, because the first order conditions are indeed the Best Response
functions of each firm.

Illustration I
Let us now illustrate the two aforementioned models with an example. Con-

sider two firms with cost functions, Ci(qi) = cqi, both facing the following
market demand curve:

P (Q) = a−Q (3)

Bertrand Competition: We know that the optimal decision here would be
for the firms to choose identical prices, equal to their marginal costs, (which in
this case are the same). Therefore, the equilibrium solution is p∗1 = p∗2 = c.

Cournot Model: Let us first compute each firm’s best response function.
Firm i’s profit function is:

πi = P (Q).qi − Ci(qi) (4)

= (a− qi − qj).qi − cqi (5)
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First order condition:

dπi
dqi

= a− qi − qj − qi − c = 0 (6)

q∗i =
a− c− qj

2
(7)

A similar calculation for Firm 2 shows that:

q∗j =
a− c− qi

2
(8)

After simplification,

q∗i = q∗j =
a− c

3
(9)

2.3 Differentiated Products

In a Cournot Model in which two firms supply heterogeneous products, the
derivation of the solution would remain the same. The profit function should be
differentiated with respect to the quantity the firm produces and the intersec-
tion of the two firms’ first order conditions (or best response functions) would
yield the equilibrium solution. On the other hand, in a Bertrand model, the
firms’ prices would not necessarily be equal to their marginal costs (which may
differ). However, the objective of profit maximization would remain intact and
we would now have to differentiate the profit function with respect to each firm’s
price, thus yielding the firms’ best response functions. The intersection of these
equations would yield the equilibrium solution (in terms of prices, rather than
quantities).

Remark: A market in which a few firms (oligopoly) sell differentiated prod-
ucts to a large number of consumers is called Monopolistic Competition.

Illustration II
This example has been selected from Microeconomic Theory by Nicholson

and Snyder. Suppose two firms produce toothpaste, one a green gel and the
other a white paste. Suppose for simplicity that production is costless. Demand
for product i is:

qi = ai − pi +
pj
2

(10)

We will assume that ai is an inherent attribute of the firm that it cannot
influence and so we will take it to be constant.

Firm i’s profit is:

πi = P (Q).qi − Ci(qi) = pi(ai − pi +
pj
2

) (11)

The First order condition with respect to pi is:
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dπi
dqi

= ai − 2pi +
pj
2

= 0 (12)

Solving for p∗i , we get:

p∗i =
8ai
15

+
2aj
15

(13)

2.4 Stackleberg Model

Consider a Cournot Model in which Firm 1 moves first and Firm 2 best re-
sponds after observing Firm 1’s output. In this case, we follow the strategy of
backward induction and rather than simultaneously solving the two firms’ first
order conditions, we first find the Best Response function of Firm 2 in terms of
q1 and substitute that into the profit function for the first Firm. This method
would ensure that we reach the subgame perfect equilibrium and hence the Nash
equilibrium. An illustration is provided below:

Illustration III
Following the model in Illustration I, we found the following Best Response

Function for Firm 2:

q∗2 =
a− c− q1

2
(14)

We now substitute q∗2 into the following profit function:

π1 = (a− q1 − q2).q1 − cq1 (15)

= [a− q1 −
(a− c− q1)

2
].q1 − c.q1 (16)

After differentiation with respect to q1, we obtain the following values for q1
and q2.

q∗1 =
a− c

2
(17)

q∗2 =
a− c

4
(18)

Hence, in this sequential game, Firm 1 makes greater profit and Firm 2 lower
profit than they would have if the game were played simultaneously.

Other topics (that we will not allude to here) covered by Nicholson and
Snyder in their textbook on Microeconomics include:

• Strategic Entry Deterrence

• Perfect Cartel

• Tacit Collusion
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