Differentiated Products and Evidence on
Horizontal Mergers
Allan Collard-Wexler
Duke

October 5, 2016

Differentiated Products

I

We drop the assumption that firms offer homogeneous products

I

Differentiated product models are among the most realistic and useful
of all models in Industrial Organization.

I

If you understand the basic elements of product differentiation theories,
then you should have an awareness of the economics underlying:
1.
2.
3.
4.

product placement.
niche markets.
product design to target certain types of consumers.
brand proliferation, etc.

What is a Differentiated Products

I

Differentiated products are “similar", but not identical (they are close,
but not perfect, substitutes).
1. different cars.
2. different breakfast cereals.

I

There are two major models of differentiation:
1. Horizontal differentiation: if all products were the same price,
consumers disagree on which product is most preferred.
Eg. films, cars, clothes, books, cereals, ice-cream flavors, Starbucks (by
geographic location), ...
2. Vertical differentiation: if all products were the same price, all
consumers agree on the preference ranking of products, but differ in their
willingness to pay for the top ranked versus lesser ranked products
Eg. computers, airline tickets, different quantities, car packages, ...

Price Competition Among Horizontally
Differentiated Firms: AKA Bertrand with Differentiated Products
The main idea comes from Hotelling (1929), referred to as “Hotelling’s
Linear City"
1. Imagine a beach that is one mile long
2. Suppose that 1,000 people are uniformly distributed along the beach
3. Thus, in each quarter mile there are 250 people, for example
4. There are two ice-cream sellers, one at each end of the beach
5. People like ice-cream, but an individual may have to walk as far as half
a mile to get to the nearest seller
6. Say the cost of walking one mile (because of the effort) is t
7. Ignore the fact that the individual would have to walk back to their spot
on the beach after they buy an ice-cream (we can include it or not,
makes no difference)

Hotelling Model Ctd.

I

If a person walks half a mile to buy an ice-cream, and then pays price p
for the ice-cream when she gets there, the total cost to the individual is
1
2t + p

I

The point is, the total price a person pays to consume a product is
equal to the price of the product plus some amount reflecting how close
the product is to their ideal product.

I

The closer a person is to the ice-cream seller, the closer the product is
to their ideal point, the lower will be the overall price the person pays to
consume the ice-cream.

Hotelling Model Ctd.

I

A person on the beach located at any distance x from the ice-cream
seller at the left-hand-side, will be at a distance of (1 − x) from the
seller on her right-had-side.

I

Say that the price at the left-seller is pl and the price at the right-seller
is pr . For the person sitting at x, the effective prices are:
pl + xt
pr + (1 − x)t

I

We generally presume there exists the option of not buying an
ice-cream at all, in which case the person pays nothing but also gains
nothing. Suppose all people regardless of where they are located on
the beach, have willingness-to-pay of v for an ice-cream.

Hotelling Model Consumer’s Decision.
I

What is the consumer’s problem? Maximize utility:
max(v − (pl + xt), v − (pr + (1 − x)t), 0)
You don’t always go to the closest guy: it depends on relative prices
pl , pr .

I

Suppose everyone buys an ice-cream. Then there is a marginal
consumer sitting at x ∗ for whom

u(go left) = u(go right)
v − (pl + x ∗ t) = v − (pr + (1 − x ∗ )t)

Hotelling Model Ctd.
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Hotelling Model Ctd.

Rearranging, we get:

pl + x ∗ t = pr + (1 − x ∗ )t

solve for x ∗ :
x∗ =

1
(pr − pl + t)
2t

Hotelling Model Ctd.
All people to the left of x ∗ will strictly prefer going to the left seller.
All people to the right of x ∗ will strictly prefer going to the right seller.
Since we assumed there were 1000 people uniformly distributed along the
beach, this means that


1
500
500
(pr − pl + t) = 500 −
pl +
pr
2t
t
t


1
500
500
qr = 1000
(pl − pr + t) = 500 +
pl −
pr
2t
t
t


ql = 1000

These are demand functions for horizontally differentiated products!

Hotelling Model Ctd.
Points to note:

1. if pl > pr , then ql 6= 0 (unlike homogeneous goods)
2. demand is downward sloping in firms’ own-price, and upward sloping in
their competitors’ price
3. instead of a beach + walking cost, we could think about the location of
my “tastes” and various products in “product space”
4. i.e., although people may differ in their preferences, they may still be
willing to consume a product that is not closest to their ideal, as long as
the price is low enough
5. we can also solve this model when the firms are located at points other
than the ends. We can also have more than one dimension.

Differentiated Product Demand System
In general, the demand functions will have a form like:
q1 = a1 − b1 p1 + θp2
q2 = a2 + θp1 − b2 p2
where a1 , a2 , b1 , b2 , θ are all positive numbers.
Cross-price elasticities:
We can look at the percentage change in demand for firm 1 due to a one
percent increase in price by firm 2:

1,2 =

∂q1 p2
∂p2 q1

Since products are imperfect substitutes, the cross-price elasticities will be
positive. A one percent increase in price by firm 2 will lead to an x percent
increase in demand for firm 1. Own-price elasticities are negative.

Hotelling Model 3 Firm Example
Go back to the ice-cream example.

Firm 1 located at x = 0.
Firm 2 located at x = 15 .
Firm 3 located at x = 1.

(Note firms 1 and 2 are much closer to each other than firms 2 and 3.)
To illustrate the point here, let’s compute the demand functions.

Hotelling Model 3 Firm Example Ctd.
1. Assuming firm 2 has positive demand, no consumer is choosing
between firms 1 and 3.
2. What is the location of the consumer who’s indifferent between firms 1
and 2? (As before...)
1
1
+ (p2 − p1 )
10 2t
3. What is the location of the consumer who’s indifferent between firms 2
and 3?
3
1
∗
x2,3
= + (p3 − p2 )
5 2t
∗
4. Everyone to the left of x1,2
goes to firm 1.
∗
x1,2
=

500
500
p1 +
p2
t
t
goes to firm 2.

q1 = 100 −
∗
∗
5. Everyone between x1,2
and x2,3

1000
500
500
p1 −
p2 +
p3
t
t
t
∗
6. All consumers located to the right of x2,3
go to firm 3...
q2 = 500 +

q3 = 400 +

500

p2 −

500

p3

Cereal Differentiated Product

