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Bresnahan and Reiss: “Entry and Competition in Concentrated 
Markets,” JPE 1991

The research question here is 
how competition changes with 
entry.
We have noted that reliable data 
on markups can be difficult to 
come by.  What if, instead, we 
look at the number of firms in a 
series of markets.  What can 
observing these numbers tell us 
about competition?

A market could be a particular good 
or service in a geographically 
isolated town.  These are towns in 
the western US.
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Bresnahan and Reiss: “Entry and Competition in Concentrated 
Markets,” JPE 1991

B-R did a few things to collect
data for this project.  They
consulted phone books and
business directories to find the
number of various types of
business in about 200 isolated
towns in the western US.  (Think
doctors, dentists, plumbers, etc.)
They also collected population
and demographic data on each
town.  Finally, they drove to visit
them, to make sure that the data
on firms they had collected was
accurate and to verify that they
were isolated markets.

Tim and Peter
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Bresnahan and Reiss: “Entry and Competition in Concentrated 
Markets,” JPE 1991

Note that this paper does not 
observe entry or exit of firms in 
these markets.  They, instead, 
have a snapshot of existing firms. 
So why is “entry” in the paper 
title?  Because they are 
interpreting the number of firms 
as the equilibrium outcome of a 
free-entry game in each town.
We can, then, infer something 
about that game if we know (or 
can estimate) the market size and 
we observe the number of firms.

like how competition changes with the number of firms
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Bresnahan and Reiss, “Entry and Competition”
• Basic idea

• Consider entry decision of a firm with fixed costs 𝐹𝐹 under symmetric
competition with per-firm profits 𝜋𝜋 𝑆𝑆,𝑁𝑁 = 𝑆𝑆

𝑁𝑁
𝑝𝑝𝑁𝑁 − 𝑐𝑐 𝐷𝐷 𝑝𝑝𝑁𝑁 ≡ 𝑆𝑆

𝑁𝑁
𝜋𝜋𝑁𝑁

• We will have 𝑁𝑁 firms in equilibrium if 𝑆𝑆
𝑁𝑁
𝜋𝜋𝑁𝑁 > 𝐹𝐹 > 𝑆𝑆

𝑁𝑁+1
𝜋𝜋𝑁𝑁+1

• Let 𝑆𝑆𝑁𝑁 be the minimum size at which a market has N firms.
• We assumed 𝐹𝐹 does not vary with N so 𝑆𝑆𝑁𝑁

𝑁𝑁
𝜋𝜋𝑁𝑁 = 𝐹𝐹 = 𝑆𝑆𝑁𝑁+1

𝑁𝑁+1
𝜋𝜋𝑁𝑁+1 gives 

𝜋𝜋𝑁𝑁+1
𝜋𝜋𝑁𝑁

=
𝑁𝑁 + 1
𝑁𝑁

𝑆𝑆𝑁𝑁
𝑆𝑆𝑁𝑁+1

• If entry increases competition (i.e., if more firms means lower markups) then
we would expect this ratio to be less than 1. We can estimate how N affects
per-customer profits by estimating the thresholds 𝑆𝑆𝑁𝑁.

This is a really powerful idea:  no data on markups, costs, prices, or quantities!  And yet we can infer something 
about the nature of competition among these firms. 5



The previous slide suggests just directly estimating thresholds. B-R do something a 
little more complicated because they want to allow covariates to affect various 
model elements.

• Effective population 𝑆𝑆𝑖𝑖 = 𝑃𝑃𝑃𝑃𝑝𝑝𝑖𝑖 + 𝑋𝑋𝑖𝑖𝜆𝜆

• Per consumer profits 𝜋𝜋𝑖𝑖𝑁𝑁 = 𝛼𝛼𝑁𝑁 + 𝑋𝑋𝑖𝑖𝛽𝛽

• Fixed costs 𝐹𝐹𝑖𝑖 = 𝛾𝛾 + 𝑋𝑋𝑖𝑖𝛿𝛿

• Per firm profits with N firms 𝜋𝜋𝑖𝑖 = 𝑆𝑆𝑖𝑖
𝑁𝑁
𝜋𝜋𝑖𝑖𝑁𝑁 − 𝐹𝐹𝑖𝑖 + 𝜀𝜀𝑖𝑖

This is an “ordered probit” model, which one typically estimates by MLE: 

𝐿𝐿 𝑁𝑁𝑖𝑖 𝑋𝑋𝑖𝑖;𝛼𝛼,𝛽𝛽, 𝛾𝛾, 𝛿𝛿, 𝜆𝜆 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 − 𝑆𝑆𝑖𝑖
𝑁𝑁
𝜋𝜋𝑖𝑖𝑁𝑁 − 𝐹𝐹𝑖𝑖 ≤ 𝜀𝜀𝑖𝑖 < − 𝑆𝑆𝑖𝑖

𝑁𝑁+1
𝜋𝜋𝑖𝑖𝑁𝑁+1 − 𝐹𝐹𝑖𝑖

This directly estimates the 𝛼𝛼𝑁𝑁, but the presentation then goes back to implied 𝑆𝑆𝑖𝑖. 

N (0,1) market-specific shock

fixed costs, fn of cost of agricultural land

market size fn of nearby population, 
growth rates, etc.

per capita variable profit fn of # firms, per 
capita income, age distribution, etc.

Bresnahan and Reiss, “Entry and Competition”
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Bresnahan and Reiss, “Entry and Competition”
• Data

• Gathered data on the number of dentists, druggists, plumbers, tire dealers,
etc. in 202 small towns in the Western US.

• The mean population of their small towns is 3,740.
• All are at least 100 miles from any city of 100,000 people and at least 20 miles

from any town of 1,000 people.
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Here are some descriptive statistics.  Lots of variation across towns and firm type in # of firms. 

Bresnahan and Reiss, “Entry and Competition”
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1. In all businesses except for plumbers per-consumer profits drop by 40-50% when a second firm enters.
2. Most businesses have further increase in competition with 3rd firm. Magnitudes vary.
3. All businesses seem to have reached competitive limit by the time N=4.

Per-firm entry 
threshold ratio is an 
estimate of πN/πN+1

Bresnahan and Reiss, “Entry and Competition”
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Comments:

• The model interprets the number of observed firms as the equilibrium number
that would enter given the market size and effect of competition on profits. Many
towns are declining. If firms pay a sunk cost to enter, there could be a discrepancy
between whether it’s profitable to stay and whether firms would not enter.

• Counting firms can be more difficult in their application than in businesses with
more substantial fixed assets. How do we count a minister/handyman who does
some plumbing? A store clerk who cuts hair on the side?  Data on opticians,
doctors, dentists is better in this regard.

• The basic idea of inferring profits from entry has been tremendously influential.
The strategy of using isolated markets as independent observations is also
widespread.

Bresnahan and Reiss, “Entry and Competition”
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Berry and Waldfogel: “Free Entry and Social Inefficiency in Radio 
Broadcasting,” RAND 1999

We saw that, in theory, entry can be higher (due to business stealing) or lower (due 
to firms not considering consumer surplus) than is socially optimal. 
In this paper, Berry and Waldfogel aim to quantify the sign and magnitude of the 
difference between actual and socially optimal entry and to estimate welfare losses 
from free entry in the radio industry. 
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Before we cover this paper, it’s useful to point out that broadcast radio can be 
thought of as a platform, matching listeners and advertisers. 
Advertisers pay the platform for “ears.” Listeners care about the content and may 
just put up with the advertising.
The standard way that US antitrust authorities treat media markets is to focus on 
the side of the business that involves stations producing ears and selling them to 
advertisers. With this perspective, actions that limit the number of commercials per 
hour will be thought of as restricting output and creating DWL.

Berry and Waldfogel: “Free Entry and Social Inefficiency”

BW mostly focus on this side too, ignoring the welfare of listeners, but they are well aware of the 
issue and discuss it when presenting results.  
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The basic idea of B-W is to estimate how the actual number of radio stations in 135 
US markets compares with what would be “socially efficient” and to estimate 
welfare losses. 
They primarily follow the FTC approach of considering only station profits and 
advertiser surplus, and also assume that “ears” are a homogeneous good.
With this approach the welfare function is a simplified version of the homogenous 
good entry model from last class (with purely fixed costs).

Elements to be estimated are the per-firm listening function 𝐿𝐿∗ 𝑁𝑁 , advertiser 
inverse demand 𝑃𝑃(𝐿𝐿), and fixed costs 𝐹𝐹. 

Berry and Waldfogel: “Free Entry and Social Inefficiency”

𝑊𝑊 𝑁𝑁 = �
0

𝑁𝑁𝐿𝐿∗ 𝑁𝑁
𝑃𝑃 𝑥𝑥 𝑑𝑑𝑥𝑥 − 𝑁𝑁𝐹𝐹
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Listening 𝐿𝐿∗ 𝑁𝑁 is is derived from nested logit preferences for consumer utility. 
Utility for i from listening to station j is 

𝑢𝑢𝑖𝑖𝑖𝑖 = 𝛿𝛿𝑖𝑖 + 𝜈𝜈𝑖𝑖 𝜎𝜎 + 1 − 𝜎𝜎 𝜀𝜀𝑖𝑖𝑖𝑖. 
The parameter 𝜎𝜎 gives the model flexibility in estimating business stealing: when 
𝜎𝜎 = 1 a new firm’s demand is entirely business stealing; when 𝜎𝜎 = 0 we have logit 
demand. In the data listening varies across markets. IV estimates use population as 
an instrument for the number of firms.

Advertising inverse demand is assumed to depend on the share 𝑆𝑆𝑘𝑘 listening in 
market k. Estimate 

ln 𝑝𝑝𝑘𝑘 = 𝑥𝑥𝑘𝑘𝛿𝛿 + 𝜂𝜂 ln 𝑆𝑆𝑘𝑘 + 𝜔𝜔𝑘𝑘

using market-level data on advertising revenues. 
Fixed costs are estimated via an ordered probit-like approach similar to that in 
Bresnahan-Reiss. Fixed costs are assumed to be drawn from a log-normal 
distribution with a mean and standard distribution to be estimated.
Data contain information on 3,285 stations in 135 markets. 

Berry and Waldfogel: “Free Entry and Social Inefficiency”

In a symmetric model NL*(N)= 𝑁𝑁1−𝜎𝜎

𝑒𝑒−𝛿𝛿+𝑁𝑁1−𝜎𝜎
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Listening
The raw data underlying the demand estimates is shown below.

Modest increase in listening with increase in #stations—suggests a lot of business stealing.

Berry and Waldfogel: “Free Entry and Social Inefficiency”
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Advertising prices (per listener-hour) do decline in the listening share.

Berry and Waldfogel: “Free Entry and Social Inefficiency”
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Results:
1. They estimate σ close to 1, which implies that entry results mostly in business 

stealing, as opposed to market expansion.
2. They estimate that welfare under free entry is $5.3 billion, with $7.6 billion 

under a social planner, and $7.4 billion if a monopolist (!) was allowed to 
choose the number of stations in each market.  

3. There are 2509 within-metro stations in the dataset. They estimate that 649 
stations would be socially optimal. 
Advertising price: 277 → 326
Listening share: 12.9% → 9.3% 
Fixed costs: $5.0B → $1.1B 

4. To make the current number of stations optimal, we would need listener 
surplus of about 13.5 cents/listener hour. (Advertising revenues are about 4.2 
cents.)

Berry and Waldfogel: “Free Entry and Social Inefficiency”
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Berry and Waldfogel: “Free Entry and Social Inefficiency”
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The approach has several limitations (many noted in section 7):

1. Modeling “ears” as a homogeneous good sold to advertisers implies that entry is 
excessive, so they are just estimating how excessive. 

2. Ears produced by different stations, e.g. classical vs. top 40, are presumably 
differentiated from the advertiser perspective and match-quality surplus from this 
is not estimated. 

3. Given that all stations are free, the paper can’t directly estimate listener surplus. 

4. It would be nice to allow firm quality and fixed costs to vary across stations. 
Listenership is very different across stations.

5. It would be nice to estimate the effect of the number of minutes of advertising per 
hour on station-level listening and make advertising minutes a choice variable. 

Berry and Waldfogel: “Free Entry and Social Inefficiency”
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Bronnenberg, Dhar, and Dubé: “Brand History, Geography, and 
the Persistence of Brand Shares,” JPE 2009
Much of the theory literature treats all entrants as competing on level terms. 
The empirical literature has long noted that this seems far from accurate even on 
many products that seem undifferentiated.
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Golder and Tellis (JMR 1993) noted that 
many leading brands have been leaders 
for a very long time.
BDD  argue against persistent quality 
differences by noting that leaders differ 
across cities.
1. The graph at right shows market

shares for two mayonnaise brands
in Denver and Los Angeles.

2. Ground coffee is another example.
Folger’s share ranges from 16% in
NYC to 59% in Des Moines. Maxwell
House’s share is 4% in Seattle and
46% in Pittsburgh.

Kraft high in Denver, low in LA;

Hellman’s high in LA, low in Denver.

And they’re persistent.

Bronnenberg, Dhar, and Dubé: “Persistence of Brand Shares”
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BDD present two analyses connecting market share variation and entry.
1. They found the city of origin for 40 brands. (The median entry date is about 100

years ago.)
They regress each brand’s city-specific market shares on the distance to origin.

2. In six product categories they were able to identify the order in which the two
leading products entered each city.
They regress city-specific market shares on brand fixed effects and entry order
dummies.

Bronnenberg, Dhar, and Dubé: “Persistence of Brand Shares”
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Bronnenberg, Dhar, and Dubé: “Persistence of Brand Shares”
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Estimates:
1. The distance-to-origin analysis finds that

current market shares are 18 percentage
points higher in the closest cities than in
the most distant cities. (The mean share is
22%.)

2. The order of entry analysis finds that the
first-entrant advantage ranges from 1.3
points (Budweiser vs. Miller beer) to 6.3
points (Kraft vs. Unilever mayonnaise).

Bronnenberg, Dhar, and Dubé: “Persistence of Brand Shares”
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Bronnenberg, Dubé, Gentzkow: “The Evolution of Brand 
Preferences: Evidence from Consumer Migration ,” AER 2012

Persistent brand advantages could have diverse causes:
1. Demand side. Consumers could develop tastes for products they consumed

growing up.
2. Supply side. Economies of scale in advertising, allocation of shelf space, etc.

may help leading brands invest in maintaining their dominant position.
BDG investigate this by examining the purchase patterns of people who move.

The dataset highlights the benefits of being well funded and well connected: they got Nielsen to 
survey the members of its Homescan panel to learn their state of birth, date moved, time in 
current location, gender, education, etc. With a 65% response rate, they have information on 
80,000 individuals in 49,000 households.

Quite a contrast with Bresnahan-Reiss.
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Members of the Homescan panel scan items they purchase from any store. 
Nielsen classifies UPC codes by both product category (“module”) and brand. BDG 
focus on the top two brands in the 238 modules for which they observe at least 
5000 purchasing households and the top two brands have different owners.
Current market share data is supplemented with historical data at the state level 
from 1948-1968 obtained from published surveys.

Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
Here’s part of the product list. “Aggregate purchase share” is share of brand 1 among 
purchases of brand 1 or brand 2. In mayo, Hellmann’s vs. Kraft is 0.55 SD 0.25. 
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About 27% of households are “migrants” (primary shopper born in a different 
state). About 16% were born in a different census region. 

Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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For each migrant i and category j define βij to reflect the degree to which purchase 
shares resemble those of nonmigrants in their current state 𝑠𝑠′ vs. birth location 𝑠𝑠.

They estimate how purchase patterns are related to the age ai at which the 
individual moved and time ti spent at their current location estimating

𝛽𝛽𝑖𝑖𝑖𝑖 = 𝑓𝑓 𝑎𝑎𝑖𝑖 , 𝑡𝑡𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖
via weighted least squares, placing more weight on observations where the birth 
and current state patterns are more different. 
Figures 2-4 present the estimated 𝑓𝑓 𝑎𝑎𝑖𝑖 , 𝑡𝑡𝑖𝑖 and easier to read versions collapsed to 
a single dimension.

Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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Results:
1. People instantly move 60% of the way toward the new location purchasing

pattern upon moving. This suggests that the differences in BDD are not just due
to endogenous tastes and must reflect also advantages due to shelf placement,
advertising, etc.

2. Purchases become more similar to the new-location norm over time. By 20
years post-move consumers have shifted 80% of the way to the new-location
norm.

3. The β’s are also related to the age at move. The age < 10 mean is 90%. The age
60+ mean is 65%.

4. Data on pre-move migrants indicates that result 1 is not about selection into
moving.

Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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Bronnenberg, Dubé, Gentzkow: “Consumer Migration”
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Next week’s topic is strategic investment. 

Monday’s lecture will be basic theory, much of it 
from Chapter 8 of Tirole.

See you then!
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