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Empirical Approaches

Strategic investment theories identify incentives that firms may have to deter entry 
or reshape future competition.

In some cases, acting on these incentives may violate antitrust laws (for example, 
entry deterrence). In other cases, we are interested in the insights that empirical 
work may provide into (1) whether the incentives highlighted in models are 
important in practice; and (2) whether firms recognize and react to the incentives 
as rational models predict.

To better understand (1) we would like to describe 𝑑𝑑𝑎𝑎1
∗

𝑑𝑑𝑘𝑘1
and 𝑑𝑑𝑎𝑎2

∗

𝑑𝑑𝑘𝑘1
and the profit 

functions and entry costs.

We can think of (2) as asking which of several models best capture firm behavior. 
Sometimes it is useful to think of this in terms of different “rational” models
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t=1 t=2 t=3

Incumbent 
chooses k
at cost c(k)

Entrant learns 
E ~ F(E). Chooses
In/Out at cost E

Monopoly   𝜋𝜋1𝑚𝑚∗(𝑘𝑘)
or

Duopoly   𝜋𝜋1𝑑𝑑∗ 𝑘𝑘 ,𝜋𝜋2𝑑𝑑∗(𝑘𝑘)

The nonstrategic “open loop” benchmark for k is the optimal choice in the model 
where firm 2 never observes k.

A benchmark in which the firm ignores the strategic entry deterrence motive, but 
reacts to accommodation incentives would be the optimal behavior in this model if 
firm 2 observed k at t=2½.

The standard strategic investment model is the optimal behavior in this model 
when firm 2 observes k at t=1½.

Empirical Approaches
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Papers in the empirical strategic investment literature have taken several different 
approaches:

1. Examine effects of investment:  𝑑𝑑𝑎𝑎1
∗

𝑑𝑑𝑘𝑘1
and 𝑑𝑑𝑎𝑎2

∗

𝑑𝑑𝑘𝑘1
.

2. Examine reduced-form predictions that differ between the nonstrategic and 
strategic models. 

3. Estimate the strategic model structurally (and ideally test against competing 
models).

I’ll discuss (or at least mention) papers using each approach.
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Chevalier, “Capital Structure and Product Market Competition: 
Evidence from the Supermarket Industry,” AER 1995

Image by Stephanie Booth on flickr. License CC: BY-NC-SA
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Chevalier, “Capital Structure and Product Market Competition”

Why firms choose the capital structures they do is a central question in the field of 
corporate finance. The Miller-Modigliani theorem noted conditions under which 
capital structure is irrelevant. 

Among the many subsequent papers are ones noting that capital structure can be a 
strategic investment that affects product market competition.

The literature on the strategic impact of debt has identified potential effects on 
various actions that can go in both directions. 
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Firms that take on a lot of debt need short-run cash flow to service the debt.
• In a standard static oligopoly game this has no effect: regardless of the need for cash, firms

maximize profits.

• In dynamic models with customer loyalty, debt may lead firms to raise prices to (inefficiently)
exploit the loyalty in the short run.

• In dynamic collusion models, we can get lower prices due to the Rotemberg-Saloner effect.

High debt raises the cost of capital and may make it more difficult to expand.
• In a standard Cournot model, this would lead rivals to expand more.

• In models in which firms are racing to enter a growing market, rivals could slow expansion.

Chevalier, “Capital Structure and Product Market Competition”
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Chevalier treats a 1995-1998 wave of leveraged buyouts (LBOs) in the US 
supermarket industry as providing a natural experiment.

In 1984 the Haft family sold the Dart Drugstore chain for $160m. Soon after, they 
embarked on a series of attempts to buy a national supermarket chain via an LBO.

Their attempt to buy Safeway resulted in a stock market profit of $80m and an 
additional payment of $59m when Safeway management undertook a $5.3b LBO to 
avoid the takeover. 

Similar takeover battles led to many other LBOs. Between 1995 and 1998 nineteen 
of the fifty largest US supermarket chains undertook LBOs.
The market-level impact of the LBO wave varied from city to city.

Chevalier, “Capital Structure and Product Market Competition”
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The dataset includes:
• Annual information on the number of supermarkets in each chain in each of 85

MSAs from 1985-1991.
• Demographics of the MSAs (income, population) and changes from 1985 to 1991.
• Whether each 1985 store became part of an LBO firm by 1988 (and 1991).

It then examines:
• Effects of the LBOShare on the change in the total number of stores in the

market.
• Effects on the expansion of existing non-LBO firms.
• Effects on entry by new firms.

Chevalier, “Capital Structure and Product Market Competition”
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There is weak evidence 
that early LBOs led to 
an increase in the total 
number of stores, 
suggesting that LBOs 
soften price competition.

Chevalier, “Capital Structure and Product Market Competition”

10



There is weaker evidence that non-
LBO firms expanded more in markets 
in which a larger fraction of the 
existing stores underwent early LBOs.

Chevalier, “Capital Structure and 
Product Market Competition”
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It is also more likely that there will be de novo entry into 
markets where the early LBO share is higher.
(De novo entry is defined as the entry of a chain with at 
least 25 stores elsewhere or by Kmart/Walmart.)

Overall the results are consistent with models in which 
LBOs make incumbents “soft”. This could reflect that LBO 
firms raise prices (using up goodwill) or are capacity 
constrained, leading rivals to expand as in the Cournot
model.

Chevalier, “Capital Structure and Product Market Competition”
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Chevalier, “Do LBO Supermarkets Charge More: An Empirical 
Analysis of the Effects of LBOs on Supermarket Pricing,” JF 1995

A separate paper (Journal of Finance, 1995) provides a complementary analysis of 
price levels and price changes. Among the findings are:

• By 1992, LBO firms typically charged 2-3% higher prices than their rivals.

• In markets without a dominant low-debt firm, prices typically rose after an LBO.

• In markets with a dominant low-debt firm, prices typically fell after an LBO and
these price cuts were associated with increased exit of LBO stores.

These papers fit, broadly, into the first category---seeing whether the investments have an 
effect on competition.  This is not direct evidence of strategic investment but rather 
evidence that rational firms should invest strategically.
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Ellison and Ellison, “Strategic Entry Deterrence and the Behavior of 
Pharmaceutical Incumbents Prior to Patent Expiration,” AEJ: Micro
2011

Our paper is an example of the second approach. 

We identify a qualitative difference between the predictions of strategic and 
nonstrategic investment models and examine the prediction using data on 63 branded 
drugs that lost patent protection in 1986-1992.

Note:  generic drugs are bioequivalent 
(chemically identical) competitors that 
are allowed to enter and compete with 
branded drugs, typically monopolists, as 
soon as their patents expire 
(essentially).  Generic drugs typically 
capture a large market share, often 
around 90%.  

Image by Erin DeMay on flickr. License CC BY-NC-SA14



Ellison and Ellison, “Strategic Entry Deterrence and the Behavior of 
Pharmaceutical Incumbents Prior to Patent Expiration,” AEJ: Micro
2011

Our paper is an example of the second approach. 

We identify a qualitative difference between the predictions of strategic and 
nonstrategic investment models and examine the prediction using data on 63 branded 
drugs that lost patent protection in 1986-1992.

Pharmaceutical markets are a useful 
setting to study strategic investments.  
In most markets, knowing when 
potential entry is looming would be very 
difficult or impossible.  (It could, in 
fact, always be looming, in which case 
identification of strategic investments 
would be difficult.)  Here, one can look 
up patent expiration dates. Image by Erin DeMay on flickr. License CC BY-NC-SA15



Ellison and Ellison, “Strategic Entry Deterrence”

Observation 1: Strategic entry deterrence models often predict that the investment-
market size relationship will be nonmonotonic. This happens because entry 
deterrence incentives are strongest in intermediate-sized markets.  Deterrence is 
unnecessary in small markets and impossible in big ones.

Observation 2: Non-strategic models will predict that the relationship is monotone if 
two effects go in the same direction (and sometimes even if they don’t).

The direct effect describes whether marginal investment returns are larger or smaller in 
larger markets, and the strategic effect describes whether marginal returns are larger or 
smaller in duopoly versus monopoly markets.  

These observations will give us the leverage we need to, at least in theory, differentiate 
between strategic investment and non-strategic investment---look for nonmonotonicities.  
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Ellison and Ellison, “Strategic Entry Deterrence”

This investment is less valuable if entry occurs because the 
WTP for firm 2’s product also increases. This makes 
investment that can’t affect entry decrease in market size. 
The entry deterrence motive makes a strategic firm 1 want 
price lower in intermediate-sized markets. Keeping demand 
low makes generic entry less likely.
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The example above compared optimal investment in two models:

Ellison and Ellison, “Strategic Entry Deterrence”
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In the model with an entry deterrence motive the actual investment level A affects 
both the probability of entry and the profits under monopoly/duopoly.

In the model without an entry deterrence motive, the probability of entry is 
unaffected by actual A, instead reflecting only the equilibrium investment level. We 
can think of profits as given by the function below:

Ellison and Ellison, “Strategic Entry Deterrence”
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As a result, the FOC for the standard entry deterrence model has one extra term:

Ellison and Ellison, “Strategic Entry Deterrence”
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Observation 1: 

The final term in the FOC is typically largest in magnitude in intermediate-sized 
markets because this is where it is most likely that a small reduction in firm 2’s profits 
will affect the entry decision.

This can make investment nonmonotonic in market size. 

likelihood that a small decrease in entrant’s 
profits will be pivotal in their entry decision

Ellison and Ellison, “Strategic Entry Deterrence”
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Observation 2: Some nonstrategic models will have monotonic investment.

Consider a set of markets that differ in their “size” z. Nonstrategic investment changes 
with z for two reasons. The direct effect reflects whether marginal returns are larger 
or smaller in large markets. The competition effect reflects whether marginal returns 
are larger or smaller in duopoly (which is more likely in larger markets).

Ellison and Ellison, “Strategic Entry Deterrence”
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Ellison and Ellison, “Strategic Entry Deterrence”

The assumption that the advertising raises 
valuations for the generic creates the negative 
competitive effect.    

Specifying A as having per-
consumer costs that provide a per-
consumer benefit makes the direct 
effect of market size zero.
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To turn the observation into something that can be tested, the paper discusses three 
extensions:

1. Measurement error
In practice we will observe Ai = A*(zi) + εi. There is an econometric literature on testing for the
monotonicity of an underlying function given such errors.

2. Proxies for z
In practice the underlying “market size” zi will be unobservable. Instead we will have some proxy ri
= zi + ηi. The paper shows that if ηi has the monotone likelihood ratio property, then E(A*(zi) | zi +
ηi = r) is monotone in r if A*(z) is monotone in z.

3. Endogeneity of the proxy
If the proxy r is endogenous, e.g. r i = r(z i, A i) + ηi, then things are not as clean, but under some
conditions we still have monotonicity.

Ellison and Ellison, “Strategic Entry Deterrence”
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We study 63 branded drugs that lost patent 
protection in 1986-1992. Generic entry 
dramatically reduces profits, making 
investment in entry deterrence plausible.

We use revenue in the years prior to patent 
expiration as a proxy for market size and 
have data on four potential strategic 
investments: 

• Detail advertising

• Journal advertising

• Presentation proliferation

• Prices

Detail and journal advertising need to be treated 
differently here because their different 
technologies imply different non-strategic patterns.  
Journal advertising has a large fixed cost.

Ellison and Ellison, “Strategic Entry Deterrence”
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We look for nonmonotonicies of two types:

1. Is A nonmonotone in revenue?

2. Is At – At-2 nonmonotone in revenue?

We also examine where in the market size distribution any nonmonotonicity occurs. 
Entry is most uncertain for drugs in the 2nd quintile of market size, so we look to see if 
the A’s for those drugs are unusually high or low.

right before potential entry   a couple of years before potential entry

Ellison and Ellison, “Strategic Entry Deterrence”
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Results:

1. In the cross-section analysis we find that each of the advertising variables is
lowest in the second quintile. The nonmonotocities are just marginally significant
in our nonparametric tests.

Ellison and Ellison, “Strategic Entry Deterrence”
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Results:

2. In the analysis of investment changes as expiration approaches we find some
evidence of nonmonotonicity in the journal advertising and presentation
proliferation.

Ellison and Ellison, “Strategic Entry Deterrence”
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Goolsbee and Syverson, “How Do Incumbents Respond to the 
Threat of Entry? The Case of Major Airlines,” QJE 2008

Image by Tim on flickr. Public domain. 
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Goolsbee and Syverson examine whether airlines set lower prices in a city-pair 
market when the threat of entry by Southwest is greater.

Several mechanisms could potentially make low prices a strategic entry-deterring 
investment: signaling costs; building customer loyalty; signal-jamming about 
demand elasticities.

The nice feature of their environment is that they can identify shifts in the threat of 
entry that are unrelated to any changes in current market conditions: the threat of 
entry on Boston-Indianapolis increases when Southwest first announces that it will 
be active in both Boston and Indianapolis. Southwest typically announces entry into 
an airport about 5 months in advance and specifies routes it will initially serve.

One can think of the approach as example of looking for a behavior that would 
differ between strategic and nonstrategic models. 

Goolsbee and Syverson, “Threat of Entry”
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Results: 

1. Incumbent prices are lower when 
Southwest will soon be present in both 
endpoints.

2. Prices are even lower after Southwest is 
present, and lower still if Southwest 
starts serving the route.

Goolsbee and Syverson, “Threat of Entry”
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Comments: 

1. The argument that predictions differ between strategic and nonstrategic models is 
not perfectly clean: a shift in entry costs would have a “competiton effect” on 
investment. 

One could argue that the competition effect might be positive: if an incumbent 
knows it will lose to Southwest in the future it might decide to consume built up 
goodwill. But it could go the other way if loyalty increases post-entry market 
share. 

2. Post-entry estimates could potentially be contaminated by data limitations: even 
when no “entry” in the form of direct (or connecting) service is recorded, some 
consumers may be flying on Southwest using multiple connections.

Goolsbee and Syverson, “Threat of Entry”
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Sweeting, Roberts, and Gedge, “A Model of Dynamic Limit 
Pricing with an Application to the Airline Industry,” JPE 2020

SRG examine price reductions by Southwest’s rivals as strategic limit pricing.

They develop a multiperiod model related to Milgrom-Roberts: 

• The incumbent’s cost 𝑐𝑐𝐼𝐼𝐼𝐼 follows a Markov process on [𝑐𝑐, 𝑐𝑐] with positive persistence. 

• Southwest’s fixed entry cost 𝐾𝐾𝐼𝐼 is drawn iid from density 𝑔𝑔 on [0,𝐾𝐾]. 

• At each 𝑡𝑡 incumbent chooses 𝑝𝑝𝐼𝐼𝐼𝐼 and earns profit 𝜋𝜋𝐼𝐼𝐼𝐼. Southwest observes 𝑝𝑝𝐼𝐼𝐼𝐼 and 𝐾𝐾𝐼𝐼
and chooses In/Out. If it enters there is duopoly competition with commonly observed 
costs from period 𝑡𝑡 + 1 on. Firms play the static NE.

The Markov process creates a perpetual incentive to signal low cost. Incumbents will 
price below the static monopoly price. 
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Sweeting, Roberts, and Gedge, “Dynamic Limit Pricing”

The first analysis in the paper is a nonmonotonicity test motivated by the limit pricing 
model.

The analysis looks at the how prices in 109 markets with a dominant carrier change
when Southwest becomes a potential entrant. 

• The model predicts that prices will drop most in markets with an intermediate entry 
probability. 

• A first stage regression estimates the four-quarter entry probability as a function of 
market size, concentration, fit with Southwest’s network, quarter dummies, etc.

• The second stage regression looks for a nonmonotonic effect of the predicted entry 
probability �𝜌𝜌𝑚𝑚 on the price decline:
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The first analysis in the paper is a nonmonotonicity test motivated by the limit pricing 
model.

Result: Prices reductions and quantity increases are largest in markets with an 
intermediate entry probability.

Sweeting, Roberts, and Gedge, “Dynamic Limit Pricing”
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The second analysis calibrates the calibrates the Markov limit pricing model using no 
information about post entry-threat pricing, shows that the predicted price declines 
are close to actual price declines, and uses the calibrated model to quantify welfare 
effects. 

The analysis is carried out on 109 markets that had a dominant carrier.

• Demand is assumed to have a nested logit form with the outside good in a separate
nest. IV estimates use fuel prices and the incumbent’s endpoint shares.

• Marginal costs for incumbents and Southwest are estimated using FOCs for optimal
pricing (before Southwest is a threat and after Southwest enters). Estimate AR(1) on
these costs to estimate serial correlation.

• Entry costs are estimated using 20% of the markets. They match predicted and
observed entry probabilities.

Sweeting, Roberts, and Gedge, “Dynamic Limit Pricing”
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Estimates

1. Demand estimates find close substitutes. 
After entry the average incumbent own-price 
elasticity is -2.9.

2. Marginal costs average $258 for incumbents 
and $168 for Southwest.  Serial correlation is 
very high.

3. The calibrated entry costs are able to closely 
match model-predicted and empirically 
estimated entry probabilities.

Sweeting, Roberts, and Gedge, “Dynamic Limit Pricing”
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The calibrated model does a reasonable job 
of fitting the magnitude and the cross-
sectional pattern of how incumbents reduce 
reduce prices when threatened with entry.

The calibrated model predicts limit-pricing 
increases consumer surplus relative to a 
world with known incumbent costs, 
particularly in small to medium sized 
markets.

It also predicts that entry subsidies would 
substantially increase welfare.

Sweeting, Roberts, and Gedge, “Dynamic Limit Pricing”
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Ryan: “The Costs of Environmental Regulation in a Concentrated 
Industry” Econometrica 2012

Ryan’s paper is a structural analysis of the impact of strategic entry deterrence in the 
cement industry. It assumes that firms react to strategic incentives rather than 
estimating whether they do, using the assumption to estimate the primitives of a 
dynamic model.

The primary goal is to evaluate the welfare impact of 1990 Amendments to the Clean 
Air Act. The new regulations substantially increased entry costs.

A strategic effect of the regulations is that incumbents no longer needed to expand 
capacity in order to deter entry in their local markets. 

The paper is a clean application of the Bajari-Benkard-Levin technique for estimating 
models of dynamic games. This and related techniques will be covered in detail in 
14.273, so we defer the paper to that course.
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Next week’s topic is bounded rationality. 

See you then!
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