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Information and Contacts

I I am in office D.101 (Building D). I will schedule office hours,
but you can always write me an e-mail and schedule an
appointment.

I My e-mail address is
ugo.bolletta@universite-paris-saclay.fr

I I will update regularly my personal web page. You can find
the link to my page from the RITM website
http://www.ritm.universite-paris-saclay.fr/

researchers/

There you can find all the material we covered during lectures.
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Course information

We will meet in class 7 times.

Lectures are on Fridays from 14 to 17.

No classes on the 22nd of October and the 5th of November.

The textbook of reference is “Introduction to Industrial
Organization”, by Luis Cabral.
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Exam

By attending the course, you will have all the required knowledge
to be successful in the exam.

→ The exam takes place November, 14th (I need to verify).

It will (most likely) be a mixture of small exercises, open questions
and multiple-choice questions.
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Outline

1. Introduction and review of Microeconomics

2. Monopoly and perfect competition

3. From perfect competition to monopolistic competition

4. Oligopoly and collusion

5. Price discrimination

6. Product differentiation

7. Entry and exit
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Today’s class

1. Introduction and review of Microeconomics

2. Monopoly and perfect competition

3. From perfect competition to monopolistic competition

4. Oligopoly and collusion

5. Price discrimination

6. Product differentiation

7. Entry and exit
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What is Industrial Organization (IO)?

Question:
Is it Macroeconomics? Is it Microeconomics?
Hint: Who are we studying?

Industrial organization is a branch of microeconomics that
studies how markets and industries work, with a specific focus on
the way firms compete with each other.
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The main ingredients

The elements of interest in a market for IO (not exhaustive):

I The number of firms,

I market power,

I regulations,

I entry and exit,

I strategic interaction.
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A real-world example: the smartphones market
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A real-world example: the smartphones market II

I There is a finite number of firms.

I Few firms detain a large share of the market (Samsung and
Apple).

I No substantial regulations (Huawei?).

I Entry is relatively hard (Vivo): maturity is important in this
sector.

I The actions of firms depend on the other firms’ choices (think
at announcement events).
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Review of some concepts

Before jumping into the core of the course we will review together
some core concepts.

1. Supply and demand: firms’ production choices.

2. Efficiency and profit maximization.

3. Games and strategy.
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The demand and the willingness to pay

The demand curve
Measuring the willingness to pay (vertical axis) for a specific good
as a function of the quantity (horizontal axis), we obtain the
consumer demand.
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The demand and the willingness to pay II

More generally, we can define the demand curve in two ways:

1. Q(p) is the total quantity demanded by consumers for a given
price p.

2. P(q) is the willingness to pay for the qth unit of output.

Consumer surplus

The consumer surplus is the difference between the willingness to
pay and the price.
It is measured by the area between the demand curve and the price
line.

16 / 67



Demand elasticity

Demand elasticity

The percent variation of quantity demanded divided by the percent
variation in price.

Demand elasticity - formal

ε ≡ −d q
d p ·

p
q ≈ −

∆q/q
∆p/p
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Costs

Usually described by a cost function, relevant factor of firms’
production decisions.

Some definitions:

I Fixed costs: the cost that does not depend on the output
level.

I Variable costs: the cost that would be zero if the output is
zero.

I Total cost: sum of the two above.

I Average cost: Total cost/quantity (per unit cost)

I Marginal cost: the cost of one additional unit.
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Costs: an example

Production of T-shirts. (1 manager - 1 worker)

I A manager leases one machine at 20$ per week.

I The worker earns 1$ per-hour during weekdays. Then 2$ on
the weekend. The working week is 40 hours.

I The machine can produce one t-shirt per hour, and the
standard production is 40 t-shirts per week.

Questions:
What is the average cost?
What is the marginal cost?
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Economies of scale and economies of scope

Economies of scale
We have economies of scale when average cost declines with
output.

If average cost is constant with output, we have constant returns
to scale.

Economies of scope

When we have multiple goods, there are economies of scope when
producing q1 and q2 together, the cost is lower than producing
them separately.

C (q1, q2) < C (q1, 0) + C (0, q2)
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Profit maximization

Profits are simply given by revenues minus costs:

Π(q) = R(q)− C (q)

Firms want to maximize profits. This is an optimization
problem, solved via first order conditions.

The basic principle of profit maximization

Profit maximization implies that marginal revenue is equal to
marginal cost.

MR = MC
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Profit maximization II

Marginal revenue

Total revenue is given by the price times the output. The
marginal revenue is the additional revenue by selling an extra-unit
of output

R = pq

I Perfect competition: MR = p.

I Imperfect competition: MR = p(1− 1
ε )

MR and elasticity

If markets are imperfectly competitive, when selling more, firms
have to adjust the price. So, the marginal revenue is lower than
the price. The more the demand is inelastic, the lower the
marginal revenue.
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Derivation of marginal revenues

We have to take the derivative of the total revenues:

R = pq (1)

But price is function of quantity p(q).

dR

dq
= p +

dp

dq
q (2)

dR

dq
= p +

1
dq
dp

p
q

p (3)

dR

dq
= p(1− 1

ε
) (4)
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Efficiency

Transactions take place because everybody obtains gains from
trade.

Fundamental theorem of welfare
Exchange generates surplus:

I Seller sell for more than the marginal cost.

I Consumers pay less than their willingness to pay

Hence, we talk about both consumer and producer surplus.

If markets are competitive markets are efficient.
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Consumer surplus
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Producer surplus

31 / 67



Consumer and producer surplus
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Underproduction
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Overproduction
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The fundamental theorem

I Consumer with higher valuation (willingness to buy) than the
price will buy.

I Producers with marginal cost lower than price will sell.

I Prices determine whether the trade is advantageous for both
parties.

The survival of the fittest
Competition introduces a natural selection of firms: only the best
firms (more efficient, lower costs, better quality..) will survive.
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price will buy.
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Games and strategy

(a) John Nash -
Father of game theory (b) You might know him like this..
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The prisoner dilemma

Two members of a criminal organization are arrested and imprisoned.

Each prisoner is in solitary confinement with no means of communicating

with the other.

The prosecutors lack sufficient evidence to convict the pair on the

principal charge, but they have enough to convict both on a lesser

charge. Simultaneously, the prosecutors offer each prisoner a bargain.

Each prisoner is given the opportunity either to betray the other by

testifying that the other committed the crime, or to cooperate with the

other by remaining silent.
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The prisoner dilemma - II

The possible outcomes are:

I If A and B each betray the other, each of them serves two years in

prison,

I If A betrays B but B remains silent, A will be set free and B will

serve three years in prison,

I If A remains silent but B betrays A, A will serve three years in

prison and B will be set free,

I If A and B both remain silent, both of them will serve only one year

in prison (on the lesser charge).
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The “payoff” of the game
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Main lesson from prisoner dilemma

What is a game?

I The players (how many? how do they interact?)

I The strategies (what can the players do?)

I The available information (can they communicate?)

I The payoff (what are the consequences of their actions?)

Key concept:

Game theory studies all the situations where the payoff depend
on the actions of other players.
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Dominant strategies, dominated strategies and Nash
equilibrium

Dominant Strategy

A strategy that is strictly better than any other strategy,
regardless of the other players’ choices.

Dominated Strategy

A strategy whose payoff is inferior to that of another strategy,
regardless of what the other player does.

Nash Equilibrium

A pair of strategies constitutes a Nash equilibrium if no player can
unilaterally change its strategy in a way that improve its payoff.
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End of Part 1
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Monopoly

I One producer

I Profit maximization rule still MR = MC .

I Since zero competition, the monopolist extracts all the
surplus.

I The monopoly power depends on the elasticity of the demand.
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Demand elasticity and optimal monopoly margin
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Do monopolies exist?

We often refer to dominant positions:

I Google (70% market share)

I Microsoft (75% market share)

I Luxottica (80% market share)

Dominant position

When the market share is so high that we can observe features of
monopolies, although technically it is not a monopoly.
In such cases, we refer to dominant position, and the monopoly is
applied to the residual demand.
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The residual demand
Smaller firms have a capacity constraint K . The big firm has
monopolistic power over the residual quantity in the market.
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Issues with monopoly

Main issues
Monopoly power (or dominant positions) create allocative
inefficiency, and reduce consumer surplus with respect to
competition.
The firm makes positive profits.

Possible solutions

I Regulation

I Regulation

I ...
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Main types of regulations

I Market regulation (Broad definition, by the government)

I Entry regulation (Incentives to entry)

I Firm regulation (Price rules)

I Social regulation (Protection of public interests)
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Perfect competition

The main features of perfect competition are:

I Infinite number of firms

I Homogeneous product

I Perfect information

I Free entry

Question
Is perfect competition an interesting case?
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Why perfect competition?

We are interested in perfect competition as a benchmark case.

Most of cases that we cannot classify as perfect competition can
be seen as violation of the principles of perfect competition:

I Monopoly and oligopoly

I Monopolistic competition (differentiated products)

I Imperfect information

I Barriers to entry (patent protection)
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The demand under perfect competition
Firms are small (no market power) and so they face infinitely
elastic demand curves.

I They sell all the quantity they can at the market price (price
takers).

I Zero profits, quantity determined by average cost and
marginal cost.

Why the demand is flat?
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Firms and market supply

Under perfect competition:

I Supplier quantity is decided following this rule
MC = MR = p..

I .. as long as the price is greater than the average cost.

The law of supply and demand

Price determines the equilibrium, and makes the supply equal to
the demand.
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Market shocks: the GPU market
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Main reasons
GPUs are computer components used mainly for research,
professional editing, video-games and Bitcoin mining.

I Covid-19 and supply chains

I Bitcoin prices

Market shocks
Market shocks can be supply-driven or demand-driven, sometimes
both.
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Merci pour votre attention
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