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1 Introduction

1.1 Motivation

The effects of mergers upon market performance are of perennial interest to economists and

policy-makers alike. Motivated by both oligopoly theory and antitrust policy, studies of

merger effects typically focus on overlap markets (i.e. those where the merging companies

competed with one another prior to the merger). However, studies of merger effects on

peripheral markets (i.e., those in which neither merging firm is an incumbent) are virtually

nonexistent.1 It seems natural to suppose that such markets should be unaffected by any

given merger, particularly since concentration in those markets is unchanged by the merger

itself.2 Yet theory suggests that a merger which alters the threat of potential entry into

peripheral markets could very well have a significant and lasting effect on prices in those

markets.3 If so, then understanding how mergers affect the performance of peripheral markets

is crucial for evaluating more comprehensively the welfare impacts of mergers in general, and

that is precisely what this paper undertakes to accomplish.

As Kwoka (2008) points out, theory has long recognized the threat of entry as an impor-

tant aspect of the competitive environment, and numerous competition authorities around

the world give it due weight in the context of merger evaluation. While U.S. merger policy

with respect to potential entry has varied over the years, the most recent iteration of domes-

tic policy guidance recognizes that the loss of potential competition “can raise significant

1To be clear, peripheral markets show up frequently (as control markets) in studies of merger effects in
overlap markets, but they are rarely, if ever, the focus of systematic analysis. The nearest example we have
found is He and Rupp (2022), which documents differences in observed pricing patterns induced by several
recent airline mergers. Although peripheral markets are not the main focus of that work, they are analyzed
separately, alongside other market types.

2Indeed, for this reason, such markets often make up the control group for traditional merger retrospective
studies. See, for example, Carlton et al. (2019) and Ashenfelter and Hosken (2010).

3For example, the threat of potential entry matters for the price level in cases of limit pricing, as in
Milgrom and Roberts (1982) and Sweeting et al. (2020); in cases of tacit or overt collusion, as in Ivaldi et al.
(2007) and Shin (2021); and in cases of competitive constraint, as summarized in Kwoka (2008). An extreme
example would be the notion of perfect contestability, put forth by Baumol et al. (1982), which suggested
that under certain conditions the threat of entry could perfectly counteract market power. See Shepherd
(1984) for one of many early critical appraisals of the theory.
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competitive concerns” and notes that the degree of concern should depend at least in part on

the competitive threat posed by the potential entrant.4 While the effects of merger-induced

elimination of a potential entrant have received both empirical5 and policy attention, the

notion that a merger may also produce a countervailing effect - namely, a new or enhanced

threat of entry by the merged firm into peripheral markets - appears to be formally unad-

dressed.6 Hence, understanding how significant and/or widespread is each of these effects, as

well as how they compare with one another, appears warranted. Therefore, the present paper

aims to inform policy discussion and implementation surrounding merger-induced changes

in the threat of potential entry by demonstrating three things: 1) the broad reach of such

effects (i.e. into markets that were previously considered to be unaffected by mergers); 2)

their varied nature (i.e. overall increases vs. decreases in the threat of entry), owing in

part to heterogeneity across markets; and 3) a simple means of comparing their relative

magnitudes, both within and across markets.7

1.2 Design

Using data from the U.S. airline industry, this paper provides a much-needed baseline un-

derstanding of the effects of mergers on peripheral markets by quantifying the market-level

changes in the threat of potential entry due to four recent mergers. Building upon the work of

Gil and Kim (2021), we show that a merger may not only create a new potential entry threat,

but may also strengthen the existing threat of entry by the merged carrier. At the same

time, as discussed for example in Kwoka (2008), a merger necessarily eliminates a potential

4See section 5.3 of the DOJ/FTC’s Horizontal Merger Guidelines, dated August 19, 2020, and available
for download here: https://www.justice.gov/atr/file/810276/download

5See, for example, Kwoka and Shumilkina (2010), Le (2016), and Le (2019).
6While the prospect of new entry by the merging firms into existing markets may, for example, be put

forth to argue in favor of a merger (e.g. Sprint/T-Mobile or Spirit/Frontier), the only study we are aware of
which makes this point is Gil and Kim (2021), which examines quality effects of new, merger-induced entry
threats using U.S. airline data.

7Note that we are focusing here on the equilibrium behavior of incumbents in response to a change in
entry probability, not in response to actual entry. The effects of a merger on subsequent entry, either by the
merging carriers or by other potential competitors, is an important consideration, but it is one we deliberately
abstract away from here.
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competitor, even if that potential competitor may be very unlikely to enter. We capture both

of these effects and demonstrate the extent to which they complement vs. counteract one

another. To do so, we first estimate a probit model of entry using, among other variables,

airline presence at each endpoint airport as predictors. We then calculate the change in en-

try probability due to the merger-induced change in endpoint presence. Across all markets

and mergers we analyze, we find that about 19% of markets experience a change in entry

probability of 10 percentage points or more, and an additional 16% of markets experience a

change of 5 to 10 percentage points. Yet that change can be positive or negative depending

on how the merger influences entry probabilities. To better understand this heterogeneity,

we decompose the overall change in entry probability into two relevant components. The

first component is the quality effect, which reflects the fact that the merged firm may be dif-

ferent (better, we hope) than the sum of its parts. The second component is the composition

effect, which reflects the fact that the merger has by definition eliminated one player from

the set of potential entrants, even if that player’s likelihood of entry was extremely low.8

Importantly, decomposing and quantifying the effects in this way enables us to contex-

tualize our results by connecting them to prior work on the elimination of potential compe-

tition.9 For example, we are able to compare a merger’s impact on peripheral markets to

its impact on intermediate markets (i.e those in which only one of the merging carriers is

an incumbent). In this common scenario, only the composition effect is in operation, so a

merger unambiguously reduces the threat of entry.10 But how do peripheral markets stack

up along this dimension, and to what extent does the quality effect counteract this loss of

potential competition? These are the sorts of questions we are able to answer using our

decomposition.

8In order to better understand what drives each of these components, we intend to regress each one on a
variety of economic factors, but as of this writing, that analysis is not complete.

9The only other merger-oriented empirical studies along these lines - Kwoka and Shumilkina (2010),Le
(2016), and Le (2019) - also study airline markets, so the comparison is a natural one.

10While some studies may distinguish between markets where the non-incumbent carrier is a potential
entrant vs. those where it is not, we consider the non-incumbent merging carrier to be a potential entrant
in any such market, even if its entry probability is quite low.
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Next, we document the relationship between changes in the threat of entry and changes

in price levels by regressing logged mean prices in peripheral markets upon the change in

entry probability and its interaction with the pre-merger probability of entry.11 Overall we

find significant effects of entry probability on mean fares, and - rather more compellingly

- our findings are qualitatively consistent across mergers. In particular, increases in entry

probability are associated with 2-3% lower fares when the initial entry probability is low,

while the same changes are associated with higher fares when the initial entry probability is

substantially higher. Our results support the U-shaped pattern identified in Sweeting et al.

(2020), although the inflection point varies by merger. Based on the discussion in Kwoka

(2008), we might expect the threat of entry by carriers other than the merging parties to

matter a great deal for whether or not we find a merger-induced entry threat effect. We note

at the outset, therefore, that we have not yet examined the potentially important correlation

between initial entry probability by the merging carriers and overall entry probability among

other non-incumbents.

1.3 Contribution

Our paper contributes to three distinct areas, namely, the academic literature on merger

effects in general, the design and implementation of antitrust policy, and the study of mergers

and potential entry in airlines in particular. We take each in turn.

First, we contribute to the academic literature on merger effects in general by document-

ing and quantifying two distinct, consistent, and statistically significant effects of mergers on

peripheral markets. We will refer to both of these effects - the quality effect and the compo-

sition effect - as “entry threat effects” throughout the paper, so as to distinguish them from

the more commonly examined “direct effect” of a merger, usually attributed to the change

in market structure that occurs in overlap markets as a result of horizontal combinations.

While some studies have considered the effects of mergers outside of overlap markets, ours

11Doing so allows us to capture non-monotonicity in the effect of entry probability on prices.
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is the first to analyze peripheral markets. For example, Kwoka and Shumilkina (2010) and

related papers study intermediate markets (i.e. those in which one of the merging carriers

is an incumbent and the other is a potential entrant) in order to identify the price increase

due to a merger’s elimination of a potential entrant. Intermediate markets do not face the

direct effect of a merger, since they do not experience a change in market structure, strictly

defined. While they do experience a reduction in the threat of entry due to the loss of a

potential entrant, they do not experience a corresponding increase in the threat of entry due

to the combination of the merging firms, as do peripheral markets.12 Our work therefore

helps to extend the existing literature on merger effects by illustrating the dual entry threat

effects generally induced by a merger. Further, we quantify each of these effects for one set

of mergers in a particular industry, allowing us to evaluate their strength relative to one an-

other, their heterogeneity across markets, and their magnitude relative to the merger effects

found elsewhere in the literature.13

Our second main contribution is to inform discussions surrounding the design and imple-

mentation of competition policy. Our paper supports policy-makers in two key ways: 1) by

demonstrating that mergers may affect potential entry by the merging firms into peripheral

markets, either positively or negatively, and giving a sense for how large these effects might

be, especially relative to one another, and 2) by outlining the implications of these effects for

remedies such as divestitures. To the first point, our findings suggest that mergers may lead

to either positive or negative entry threat effects. Given existing empirical evidence (i.e.

Kwoka and Shumilkina (2010) and others) that a merger’s elimination of a potential com-

petitor can significantly relax downward pricing pressure (the composition effect), it seems

12Other work along these lines includes He and Rupp (2022), who examine merger effects in a variety of
market structures, including connecting markets where potential entry by the merging carriers into direct
service is a consideration. However, the analysis in that work is not constructed in a way that can isolate
the merger’s effect upon such markets. Dix and Orzach (2021) aims to demonstrate that price effects on
non-stop routes - such as the direct effect of a merger, for example - will have similar, but muted, effects
on connecting routes which use those non-stop routes as legs. In the context of a merger, however, the
connecting markets identified by Dix and Orzach (2021) are not peripheral markets, since one or more of
the merging carriers actively competes on them.

13For example, this work allows us to compare the composition effect found in, among others, Kwoka and
Shumilkina (2010) to both the quality and composition effects established herein.
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only natural to hypothesize an increase in downward pricing pressure when a merger results

in new or stronger potential competitors (the quality effect). This dimension of change in

the competitive landscape due to horizontal combinations is given very little attention in the

antitrust literature, despite the common claim among merging companies that their union

would enable them to compete more effectively.14 Moreover, given the many more commonly

cited anticompetitive effects of mergers15, it seems prudent to acknowledge what might be

thought of as a positive spillover of mergers into peripheral markets. Understanding which

markets are likely to be affected by a merger, and in what way, appears eminently relevant

for antitrust policy, and our continuous approach to measuring the threat of entry enables

us to do just that by parsing the overall entry threat effect into its two components.

To the second point, while antitrust policy is aggregate in overall scope and intent, its

implementation is often market-focused.16 Given a market orientation for policy implemen-

tation - as in most airline merger cases - the DOJ and FTC are likely to target highly

concentrated markets for remedies such as divestitures. The timeliness, likelihood, and suf-

ficiency of potential entry into overlap markets figure prominently into merger analyses as

well as remedy prescriptions, yet the effects of remedies on entry into peripheral markets ap-

pear unconsidered. Therefore, our paper has the potential to better inform the application

of merger remedies such as forcible divestitures. For example, a particular divestiture may

14For example, Sprint and T-Mobile executives claimed that their merger would enable them to enter
rural markets that neither currently served, and the companies argued that only together could they effec-
tively deploy 5G throughout the U.S. (The T-Mobile press release dated April 29, 2018 is available here:
https://www.t-mobile.com/news/press/5gforall) Both claims eventually became conditions for the Federal
Communications Commission’s (FCC) approval of the merger. (The FCC news release dated Novem-
ber 5, 2019 is available here: https://www.fcc.gov/document/fcc-approves-merger-t-mobile-and-sprint) In
the context of airlines, the proposed merger between Frontier and Spirit provided another explicit ex-
ample of company leaders pointing to new market entry as one of the benefits of their combination.
(The New York Times article summarizing these claims, dated February 7, 2022, can be found here:
https://www.nytimes.com/2022/02/07/business/frontier-spirit-airlines-merger.html)

15Numerous recent studies on the price impact of mergers find merger-induced increases in incumbent
prices. Kwoka and Shumilkina (2010), Miller and Weinberg (2017), Ashenfelter et al. (2013), and Dix and
Orzach (2021), for example, suggest anti-competitive effects, all via distinct mechanisms.

16For example, the DOJ/FTC horizontal merger guidelines often refer to measures at the regional-, market-
, or market-segment-level which may warrant merger scrutiny. Further, while remedies such as asset divesti-
tures can certainly be industry- and/or segment-wide in nature, as in the Sprint/T-Mobile merger, they may
also be prescribed at the market-level, as in the American/U.S. Airways and United/Continental mergers.
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reduce the power of a particular player in a concentrated overlap market, while also reducing

that player’s likelihood of entry into related peripheral markets. The hopeful result of entry

into the overlap market will be lower prices, but an unintended consequence may be higher

prices in peripheral markets due to a weakening of the threat of entry there. Even if this

effect is fairly small, to the extent that it is widespread, it might nevertheless dominate a

large yet concentrated direct effect. In such cases, consumers in peripheral markets could

end up subsidizing consumers in overlap markets as a result of a forcible divestiture. More-

over, even if the overall price effect on peripheral markets were zero, there may nevertheless

be important effects on the overall probability of entry per se.17 That is, the remedy for

market power in one market – which increases entry there – may also forcibly reduce actual

entry into other markets. Finally, our continuous approach to thinking about potential entry

provides a more accurate picture of the timeliness and likelihood (albeit not necessarily the

sufficiency) of entry by new carriers.18 For example, in a market which the binary definition

would consider a non-threatened market, it may well be that entry is in fact highly likely.

Forcing divestiture of assets in order to spur new entry into this market may therefore be

unnecessary. Conversely, some markets might be deemed threatened according to the binary

entry definition when in fact entry probability in these markets is extremely low. In such

markets, divestiture may be a more effective remedy.19

Our third and final area of contribution is the study of mergers and potential entry

specifically in the airline industry. Relative to a long line of airline merger retrospectives

studying overlap markets, we focus on peripheral markets, shedding new light on the overall

level of competitiveness engendered by these mergers. Relative to the literature on potential

entry, which, as discussed above, covers positive and negative changes to the threat of entry

in separate veins, this paper recognizes that both positive and negative effects can occur

17Our results indicate that, for airline markets at least, the price effect of potential entry on price is non-
monotonic. Thus, an overall increase in the actual probability of entry need not produce an overall change
in price.

18For numerical support, see Appendix.
19As Li et al. (2022) demonstrate, however, there is good reason to believe that firms which are unlikely

to enter would also make less effective competitors!
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simultaneously as the result of a merger. Similar to Gil and Kim (2021), we add to the

understanding of the effects of entry threats on incumbent behavior by leveraging merger-

induced changes in the likelihood of potential entry. However, unlike Gil and Kim (2021), our

approach quantifies and decomposes that threat of entry into its two components, enabling

us to get a closer look at the effects of entry threats on prices.

Moreover, our continuous approach to measuring changes in the threat of entry distin-

guishes us from the existing entry threat literature. Whereas Gil and Kim (2021), Goolsbee

and Syverson 2008; Prince and Simon 2015, and He and Rupp (2022) all employ binary or

discrete indicators for whether an airline represents an entry threat, we adapt the approach

of Sweeting et al. (2020), which estimates a probit model of entry, and uses the estimates

to construct measures of entry probability in order to evaluate whether limit pricing is a

suitable explanation for incumbent airlines’ response to the threat of entry by Southwest.20

Using this approach to define - and not just to qualify - potential entry yields three distinct

improvements. First, the popular binary indicator of potential entry status - namely, having

some level of airport presence at both endpoint airports - is unhelpful for analyzing behavior

surrounding some mergers.21 For example, the AA-US merger generates just 4 markets in

which AA and US were not previously considered potential entrants by this definition, but

became potential entrants as a result of the merger. A large part of the problem is that

these carriers are so large that they would already be considered potential entrants on most

relevant markets. Our continuous approach to defining potential entrants therefore allows us

to include all of these markets in our analysis. Secondly, our approach differentiates between

markets that are likely vs. unlikely to be entered. After all, if what we are trying to measure

20This approach is similar to that of Ellison and Ellison (2011) in the pharmaceutical industry and Dafny
(2005) in the market for inpatient medical procedures to identify entry-deterring behavior. Subsequent work
by Shin (2021) has also utilized this approach.

21In some studies, potential entrants are defined as those carriers with presence at one or more endpoints
on a route. Following Bailey and Baumol (1983), Morrison and Winston (1987) define potential entrants this
way, and find no change in their empirical results when they use the more restrictive two-endpoint definition.
Kwoka and Shumilkina (2010) utilize the two-endpoint definition, but find the price effect of eliminating
such potential entrants in a merger to be statistically indistinguishable from that of one-endpoint potential
entrants.
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is the incumbent response to a perceived threat, then only those potential entrants perceived

as threats will actually matter. Moreover, basing that perception upon past behavior in sim-

ilar markets seems the sensible thing to do, and that is precisely what the probit estimation

aims to accomplish. Finally, evaluating the entry threat as a continuous variable enables us

to potentially observe different sorts of behavior as responses to varying degrees of perceived

competition. Indeed, a non-monotonic effect of the threat of entry on prices is precisely what

we find.

2 Literature Review

In this section, we review the two strands of literature most relevant for our paper, namely,

works examining empirically the price effects of completed mergers on non-overlapping mar-

kets,22 and those concerning the threat of entry. We take each in turn.

2.0.1 Merger Effects in Non-Overlapping Markets

While the merger retrospective literature is dense, its focus has been - quite sensibly - upon

overlap markets (i.e. those markets in which both firms actively compete). Studies of the

effects of mergers on other markets are therefore very few.23 Most are concerned with the

prospect of potential entry, which we cover in more depth in the next subsection. The first

and best example along these lines is the work of Kwoka and Shumilkina (2010), which em-

pirically demonstrates that the elimination of potential competition tends to increase prices.

Kwoka and Shumilkina (2010) document a 5 to 6 percentage point increase in prices due to

the merger of USAir (now US Airways) and Piedmont Airlines in markets where one of the

22While our paper is also directly connected to the literature on traditional merger retrospectives, which
focus on overlap markets, we refer the interested reader to the literature review in Kim and Mazur (2022)
for that discussion.

23One interesting new exception is Dix and Orzach (2021), which suggests that an airline merger which
raises prices on a particular route may also raise prices on routes which use that route as a connection, or
leg. Notably, the routes in question are all served by one of the merging carriers, so none of these would
qualify as peripheral markets in our sense, although some may qualify as intermediate markets, depending
on the network structure of the merging carriers.
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two carriers was a potential entrant, and the other was an active market participant. Other

studies, such as Le (2016) and Le (2019), establish similar patterns. On the other hand, more

recent work by Gil and Kim (2021) recognizes that a merger can also establish a new threat

of entry in markets where neither merging firm currently competes. While that study finds

no significant price effect, it documents an increase in quality and convenience in markets

where the merger plausibly establishes a threat of new entry by the merged firm. Perhaps

the closest to our own work is He and Rupp (2022), which documents price movements be-

fore, during, and after three significant airline mergers, separating the analyses according to

whether the merged firms were incumbents, potential entrants, or a mix of the two. Thus,

He and Rupp (2022) document price trends in peripheral markets alongside trends in other

markets, providing useful insight into how these markets compare with one another before

and after a merger. Nevertheless, the analysis stops short of parsing these trends in order

to formally identify a particular merger’s effect upon a particular market structure, and the

primary conclusion of the study is that the American Airlines/U.S. Airways merger exhib-

ited a unique pattern relative to the other mergers due to its unique nature. Importantly,

the authors do recognize that a merger could potentially have either positive or negative

effects on peripheral markets, which is why their approach includes them. Our paper pro-

vides a natural way of synthesizing and quantifying the effects found in the aforementioned

literature, while also linking the varied entry threat effects of a merger to its effects prices.

2.1 Entry Threat Studies

Economists have long recognized that the threat of entry by a new competitor can influence

incumbent behavior, and in ways that potentially differ from the effects of actual entry.24

Strategic behaviors such as limit pricing to deter entry, for example, only have effect before

entry has actually occurred. Despite the importance of entry threats in theoretical models

of imperfect competition, empirical study of the effects of potential entry remains relatively

24For a helpful and concise discussion, see Kwoka (2008).
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scarce. Nevertheless, it appears to tell a fairly uniform story, namely, that the threat of

entry tends to reduce prices, at least within the airline industry. Morrison (2001) and

Goolsbee and Syverson (2008) study incumbent pricing behavior in response to threatened

entry by Southwest Airlines, finding significant price reductions when Southwest establishes

itself as a potential entrant into a given market. Sweeting et al. (2020) re-consider this

“Southwest effect” through the lens of a dynamic limit pricing model, finding suggestive

evidence that limit pricing by monopoly incumbents may indeed be at the heart of incumbent

price reductions. Extending the sample to non-monopoly markets but still focusing on

threatened entry by Southwest, the dissertation by Shin (2021) reminds us of the fact that

price reductions in response to the threat of entry need not be motivated by monopoly

limit pricing, but may very well be the equilibrium response of tacitly colluding incumbents.

Prince and Simon (2015) study non-price behavior of incumbents in response to threatened,

and actual, entry by Southwest, finding that on-time performance worsens in response to

both actual and potential competition by Southwest. Similar evidence for the price-limiting

effect of potential competitors is found in Kwoka and Shumilkina (2010), Le (2016), and Le

(2019), all of which find that incumbent prices increase in response to the reduction in entry

threat due to an airline merger’s elimination of a potential entrant. By contrast, Gil and

Kim (2021) examines the establishment of a new entry threat as a result of a merger between

two airlines. The authors do not find a price effect, but do identify increases in quality and

convenience in response to merger-induced entry threats. Shin (2021)’s methodology for

accounting for the likelihood of entry roughly follows Sweeting et al. (2020), and his sample

is more far-reaching. For these reasons, Shin (2021) is nearest to our own paper in those

dimensions. Our focus, however, is on the merger-induced threat of entry identified by Gil

and Kim (2021) and its various effects on peripheral markets, whereas Shin (2021) and its

precedents aim to identify (and/or disentangle the mechanism for) price reductions due to

newly threatened entry by Southwest, as traditionally defined in the literature.
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3 Methodology

Our basic analytical approach proceeds in two stages for each merger. In the first stage, we

estimate a flexible probit model of entry using pre-merger data for both merging carriers.

Using those estimates, we predict the probability of entry for the merged carrier, which we

then use to calculate the overall change in the probability of entry, as well as its component

effects. In the second stage, we regress logged mean prices on these changes in entry proba-

bility, allowing them to have effects that vary with the pre-merger probability of entry. Doing

so allows us to directly connect the change in entry threat to the change in prices, which

we can then aggregate up to an overall price effect for each merger. Our main approach

in the second stage is similar to a two-way fixed effects (or difference-in-differences) model

with a continuous treatment effect, namely, the change in entry threat due to the merger.25

In the rest of this section, we first define the probability (or threat) of entry and highlight

how our approach differs from others in the literature. Next, we provide details for our first

stage estimation and associated entry threat calculations. Finally, we detail our second stage

estimation of the effects of mergers on log prices.

3.1 Defining Entry Threat

Similar to prior related studies such as Goolsbee and Syverson (2008), Prince and Simon

(2015), Gil and Kim (2021), and Sweeting et al. (2020), and Shin (2021), our empirical

strategy leverages changes in competitors’ presence in the endpoint airports of a given route

as signals for entry threat. To understand how our work advances this frontier, it is helpful

to delineate the various prior approaches. The studies just mentioned identify the threat

of entry based on a rival airline establishing presence in both endpoints of a route.26 For

25In future drafts, we hope to address the potential bias discussed in Goodman-Bacon (2019) by employing
Callaway and Sant’Anna (2020) and/or Callaway et al. (2021) in robustness checks.

26While this seems to have become the standard definition, Morrison and Winston (1987) first established
endpoint presence at a single airport as its standard. That study found no qualitative change in the results
when using dual-endpoint-presence to define potential entrants and also acknowledged that one could define
potential entry much more liberally.Morrison (2001) allows for various (discrete) degrees of potential entry
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example, suppose we want to examine the Cleveland (CLE) to Washington Dulles (IAD)

market, as depicted in panel (a) of Figure 1. Suppose the market is currently served only

by United (UA). Southwest (WN) has presence at one endpoint, CLE, because it serves the

Chicago Midway (MDW) to Cleveland (CLE) market, but Southwest has no presence at

IAD. Once Southwest begins to serve the IAD-MDW market, as in panel (b) of Figure 1, it

becomes a potential entrant on the CLE-IAD market by virtue of having presence at both

endpoint airports. An important feature of this definition is that it is binary by nature.

Either a carrier is a potential entrant or it is not.27

Figure 1: Entry Threat Based on Rival’s Entry into Second Endpoint

(a) Before WN’s Entry in IAD (b) After WN’s Entry in IAD

Gil and Kim (2021) exploit changes in airline presence that arise due to mergers as

another novel source of exogenous variation in the threat of potential entry. They posit that

a merger between two airlines that were not operating on a given route, but did operate

independently at different endpoints of that route, would increase the likelihood of entry

of the newly merged airline on that route. As an illustrative example, consider the market

between Milwaukee (MKE) and Cincinnati (CVG), and suppose it is served only by Delta

(DL), as depicted in Figure 2. Suppose as well that TWA is present at MKE because it

serves the Minneapolis (MSP) to MKE route, and that American (AA) is present at CVG

status based on the number of airports served.
27Note that this remains true even when we increase the threshold for defining “presence” at an airport.

That is, even if we strengthen what it means to be a potential entrant, the definition itself remains binary.
Moreover, the data limitations this binary definition creates for recent mergers, as discussed below, do not
go away with a stronger definition of potential entry.
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because it serves the Raleigh/Durham (RDU) to CVG route. In this scenario, neither TWA

nor AA is currently a potential entrant on the market in question, but if AA and TWA were

to merge, then the merged carrier would become a potential entrant. Again the definition

of a potential entrant is binary, but the reason for its change is a merger, as opposed to new

service commenced by a rival.

Figure 2: Entry Threat Based on Rivals’ Merger

(a) Before AA-TWA Merger (b) After AA-TWA Merger

The present paper employs the same source of variation in potential entry, that is, a

merger between carriers that do not serve the market in question. However, our definition

of a potential entrant, and indeed of the entry threat itself, differs from the prior literature

in an important and useful way. Rather than a binary definition of potential entrant status,

we allow a carrier’s status as a potential entrant to be a continuous variable, defined as its

likelihood of entry, on the interval [0,1]. Defining potential entrants this way affords us two

key benefits. First, it allows us to consider a much larger set of data. To illustrate, consider

again the MKE to CVG route, but suppose now that both TWA and AA had presence at

both endpoints prior to the merger, as in panel (a) of Figure 3. According to the binary

definitions of potential entrant status employed by prior work, a merger between AA and

TWA would not change the set of potential entrants in this case. Nevertheless, it may be

the case that a merger does in fact change the merged firm’s entry probability. For example,

as denoted by the thickness of the route lines in Figure 3, suppose that the relative strength

of AA and TWA at each endpoint is highly asymmetric. That is, TWA is strong at MKE,
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while AA is strong at RDU. It is not hard to imagine that, given such asymmetry, the merger

between TWA and AA might result in a stronger threat of entry by the merged carrier.28

Indeed, Berry (1992) and Aguirregabiria and Ho (2012) both find that a greater degree of

presence correlates with higher likelihood of entry.

Moreover, given the significant increases in carrier networks over the last two decades,

more recent mergers very rarely change the potential entrant status of their merging parties

under the prior, binary definition. In other words, the binary definition of a potential entrant

based on service at both endpoints is unhelpful in analyzing the effect of changes in the threat

of entry due to recent airline mergers, such as the ones we investigate in this paper.29

Figure 3: Entry Threat Based on Rivals’ Merger and Accounting for Presence

(a) Before AA-TWA Merger (b) After AA-TWA Merger

To account for changes in entry probability in cases where both merging carriers had

presence at both endpoint airports on a route, we adapt the approach of Sweeting et al.

(2020), who examine incumbent behavior in response to the threat of entry by Southwest.

As in Goolsbee and Syverson (2008), Sweeting et al. (2020) consider Southwest to be a

potential entrant at the moment it begins serving both endpoint airports of a market. Thus,

their definition of potential entrant status remains binary. In order to investigate the reason

for Southwest’s effect on prices prior to its entry, however, they further estimate Southwest’s

probability of entry, conditional on being a potential entrant, and use the predicted entry

28This kind of asymmetry is precisely what we see in the data surrounding the mergers we are examining.
29For example, under the binary definition of potential entrant status, for the AA/US merger, only 5

markets would face an increased threat of potential entry as a result of the merger. The UA/CO merger
yields 3 markets, and the DL/NW merger yields 0.
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probabilities as a continuous explanatory variable in a regression of logged prices.30 We

follow a similar approach by estimating a probit model of entry for the merging carriers,

with the exception that we do not condition on either carrier’s status as a potential entrant.

Rather, we treat all carriers as potential entrants, and simply allow their likelihood of entry

to vary continuously, from nearly zero to near certainty. We then use the fitted model to

predict entry probabilities for the merged carrier. Returning to the example of TWA and

AA above, if entry probability is, say, strongly predicted by the geometric average of airport

presence at the two endpoints,31 then while neither TWA nor AA would have a high value of

average presence, the merged carrier would, and its predicted entry probability would reflect

that.

The second advantage of defining potential entrants this way is that it allows us to

decompose the merger-induced change in entry probability and separately analyze its two

components. To illustrate, consider a hypothetical merger. Before the merger, each of the

merging parties has its own probability of entering a given market. Call these A and B,

and without loss of generality, suppose that B is weakly larger than A. After the merger,

the merged firm has a (potentially) different probability of entering, which we might expect

under normal circumstances to be weakly larger than A or B. Call this probability C. Because

the merger simultaneously changes C while also eliminating one of A or B, it changes both

composition (i.e. number) and quality (i.e. likelihood of entry) of potential entrants. Thus,

the overall effect of the merger on peripheral markets could be either an increase or a decrease

in entry probability, and the effect may differ from market to market. Indeed, that is exactly

what we find.

Our paper is the first to shed some empirical light on this important distinction, and we

30They find that on markets where Southwest is either very likely or very unlikely to enter, there is very
little pre-entry price effect, while on markets where Southwest’s entry is hard to predict, the price effect
is statistically significant and strongly negative. The authors find that these results, when taken together
and considered alongside a dynamic theoretical model, are suggestive of limit pricing as the likely reason for
Southwest’s pre-entry effect on average prices. A similar approach to defining the likelihood of entry was
employed in other contexts by Dafny (2005) and Ellison and Ellison (2011).

31We define airport presence below as the total number of ticketed enplanements and deplanements for a
given carrier out of a particular airport during a particular quarter.
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do that by decomposing the change in entry probability into the quality effect, which relates

only to C being different (we expect, weakly higher) than A or B, and the composition effect,

which relates only to the loss of a potential entrant. We measure the quality effect as the

difference between C and B, reflecting only the change in entry probability of the merged

firm itself.

quality effect = C −B

We measure the composition effect as the difference between (1−A)∗(1−B) and (1−B),

reflecting only the change in entry probability due to the loss of a potential competitor.32

composition effect = B − [1− (1− A) ∗ (1−B)]

= B − 1 + (1− A) ∗ (1−B)

= (1− A) ∗ (1−B)− (1−B)

In both cases, we are being conservative in the sense that we are choosing the carrier

that minimizes the change in probabilities.33 Having thus decomposed the merger’s effect,

we can quantify just how important each merger is for facilitating vs. eliminating potential

entry.

3.2 First Stage: Probit Model of Entry

In the first stage of our analysis, estimate a probit model of entry on a pre-defined set of

markets. Defining a market to be any non-directional pair of airports, we include in our

32For simplicity, we are assuming that if one of the pre-merger firms were to enter, the other would not,
such that we only have to think about the odds that a single firm joins the market.

33Our conservative approach implicitly assumes that C is weakly higher than B, which we expect, but
need not necessarily be true. Our estimated probit results indicate that C is indeed larger than A or B in the
vast majority of cases. Instances of a negative quality effect account for fewer than 10% of observations, and
likely reflect non-linearities in the effect of airport presence on entry probability. Note that the composition
effect is defined to be weakly negative.
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sample every market between the largest 125 airports in the contiguous U.S., regardless of

whether or not that market is actually served.34 Next we define entry entry as a binary

variable equal to one if, in any of the next four quarters, a given carrier flies more than 20

ticketed DB1B passengers (roughly equivalent to 200 actual passengers) between those two

endpoints, regardless of initial origin or final destination.

Our set of explanatory variables includes the following: airport presence at both endpoints

and the geometric average presence across those endpoints; non-stop flight distance between

the two endpoints; an indicator for long distance routes (round-trip distance greater than

2000 miles); geometric average population across endpoints; an indicator for the presence of

slot constraints on the market35; indicators for year and quarter; and various polynomials

and interactions of the aforementioned variables. For details on how each of these elements

is computed and the data cleaned, please refer to the next main section of the paper.

With variables so defined, we next estimate a separate probit for each merger, using only

the entry decisions of the merging firms in the pre-merger period, and treating all coefficients

as common to both firms. This decision enables us to re-compute entry probabilities for the

merged firm using pro forma presence values at each endpoint airport that are equal to the

sum of presence for each merging carrier in the pre-merger period.36 Just as important, this

decision allows us to refrain from speculating on how the merger might change the merged

carrier’s overall network structure.

Lastly, we compute the relevant probability figures to be used in the next stage. Each

merging carrier’s entry probability is computed as the probit estimation’s predicted value.

Per the previous subsection, the baseline (i.e. pre-merger) entry probability is defined to

34We tabulate traffic using data for quarter 2 of the year 2000, keeping all airports that account for at
least 0.05% of total domestic U.S. traffic. After dropping airports outside the contiguous U.S., our set of
markets continues to account for about 90% of all domestic passenger flight traffic in the U.S.

35Slot-controlled airports include John F. Kennedy International Airport (JFK), Newark Liberty Interna-
tional Airport (EWR), LaGuardia Airport (LGA) and Washington Reagan National Airport (DCA). Slot
restrictions at Chicago O’Hare (ORD) expired in 2000 and are accounted for in our sample.

36Note that our set of explanatory variables must therefore deliberately exclude things like carrier-market
dummies or hub indicators. We believe much of the impact of such carrier-market variables is accounted for
by presence alone.
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be the maximum of these values among the two merging carriers. The overall change in

entry probability, the composition effect, and the quality effect, are computed as described

in the previous subsection, using the probit estimation’s predicted values, but replacing

the endpoint presence values with pro forma endpoint presence values equal to the sum

of the merging firms’ values. To reduce noise in these figures due to seasonal variation in

overall entry activity, we average these effects over the four quarters prior to the merger’s

announcement.

3.3 Second Stage: Difference-in-Differences

In the second stage, we regress logged average prices upon the measures computed from

the first-stage estimation to examine how incumbent airlines respond to potential changes

in market structure. Our setup is similar to the difference-in-differences approach with a

continuous treatment effect used by Sweeting et al. (2020). We deviate from their approach

in two ways. First, all observations are subject to treatment, albeit to varying degrees. Many

markets, for example, will experience a change in entry probability that is virtually zero, and

the effect on the remaining markets will be identified off of them. Second, whereas Sweeting

et al. (2020) test for monotonicity by allowing the treatment effect to be quadratic in entry

probability, we instead interact the change in entry probability with the baseline probability

of entry of the unmerged firms. One can think of our approach intuitively as estimating the

slopes of tangent lines at various points along the entry probability curve. This approach is

necessary, since, unlike Sweeting et al. (2020), the changes we observe do not start from zero,

as is implied by the Sweeting et al. (2020) approach. In future iterations, we will perform a

set of robustness checks applying Callaway and Sant’Anna (2021) and Callaway et al. (2021)

to mitigate the concern on the two-way fixed effect bias discussed in Goodman-Bacon (2021).

We estimate the following baseline model at both the carrier-market level:

Yirt = α + β1Deltairt + β2Deltairt ∗BaseProbir + γXirt + ωir + θt + ϵirt, (1)
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where Yirt represents the carrier-market level average ticket prices of incumbents, consisting

of the natural logarithm of average ticket price and the level of it, for carrier i on direc-

tional route r at time t. Xirt is a vector of carrier-route and carrier-time varying covariates

that could affect the average ticket prices. They are HHI which captures market concentra-

tion, population (market-level passenger) capturing market size, the number of competitors,

network size, and hub. Deltairt is an interaction term of our interest indicating changes

in entry probability due to the merger. This captures the situation that merging carriers

could potentially enter the route but they have not actually entered yet. BaseProbir is a

continuous variable indicating the baseline entry probability estimated from the first stage.

This is absorbed by the carrier-route fixed effects. Deltairt ∗ BaseProbir is an interaction

term of interest which captures incumbents’ pricing strategy in response to the entry threat

conditional on the baseline entry probability. ωir and θt capture the carrier-market and

the time fixed effects, respectively. Clustered standard errors by route are presented in all

estimations to allow possible correlation of standard errors across airlines and over time for

each route. In addition, we present clustered standard errors by route-carrier for the second

set of results.

We examine the impact of the probability of entry induced by a merger on incumbents

who are not engaged in the merger in a route facing the entry threat. Hence, endogeneity

is less of a concern. However, one might be concerned that the control variables of the

treated group are imbalanced compared to those of the comparison group due to potential

conditional selection that enters into the treatment. That is, the markets threatened by the

merging airlines might be systematically different from the markets not threatened by them.

The merging carriers might select and consider entry to a certain set of routes conditional

on the covariates. To alleviate this concern, as in Abadie (2005), we intend to match our

comparison group in terms of propensity score and test parallel trends conditional on some

set of covariates. We will use the average of the covariate matrix before the treatment to

perform this test.
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One might be concerned that the treatment, entry threat due to a merger, may occur at

different times for the units that are exposed to the treatment. This creates a concern that

the average treatment effect on the treated varies over the time period and potentially some

previously treated units by other mergers can enter the comparison group. On a related

note, one might be concerned if there were a more pronounced long-run treatment effect as

well.37 To mitigate these concerns, future iterations of this paper will perform robustness

checks employing Callaway et al. (2021) and/or Callaway and Sant’Anna (2021).

4 Data Description

4.1 Data Sources and Sample Construction

We study the following mergers announced between 2008 and 2013: Delta-Northwest (“DLNW”)

was announced 4/2008; United-Continental (“UACO”) was announced 5/2010; Southwest-

Air Tran Airways was announced 9/2010; and American Airlines-US Airways was announced

2/2013.38 For the purposes of our study, we treat the merger announcement date as the point

at which the entry probabilities of the merging carriers changed.

Fare data come from the U.S. Department of Transportation’s (DOT) Origin and Desti-

nation Survey, Data Bank 1B, hereafter referred to as DB1B, which represents a 10% sample

of domestic U.S. airline tickets, aggregated quarterly from 1993 to the present.39 This data

set has been frequently employed in previous studies on the U.S. airline industry.

In constructing the data set, we focus exclusively on direct, round-trip fares, representing

about 40% of overall domestic passengers carried in a typical year.40 We next drop itineraries

with different ticketing carriers in each direction, and we also eliminate duplicates and fares

37Refer to Goodman-Bacon (2021) for more detailed discussion.
38Our analysis can easily accommodate more mergers. In future drafts, we expect to include American

Airlines-TWA; America West-US Airways; and Alaska-Virgin America.
39Available here: https://www.transtats.bts.gov/DataIndex.asp
40For example, in quarter 2 of 2019, out of 9.9 million passengers in the raw DB1B data, 3.9 million of

them (or about 39%) flew on 2-coupon, round-trip flights.
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not deemed “credible” by the DOT. We combine subsidiaries with their parent companies

as well as any commonly owned carriers, such as result from the close of a merger.41 For

our primary specification, we ignore variation in fare class and operating carrier. Thus, all

direct, round-trip fares on a given directional market, ticketed by a given carrier, during a

given year and quarter, are treated as the same product.

While we allow prices to depend on the direction of travel, for the purposes of quantifying

entry, we define markets to be non-directional airport pairs, such that a flight from Chicago

Midway (MDW) to Orlando International (MCI) is treated identically to a flight in the other

direction, but would be distinct from a flight between Chicago O’Hare (ORD) and MCI. Our

decision to analyze airport pairs instead of city pairs reflects our view of entry probability

on a given market, which we estimate using airline presence at each endpoint airport as

a key explanatory variable. Endpoint presence implies access to gates and other resources

associated with providing service at a given airport, but has little bearing on an airline’s cost

of providing service at other geographically proximate airports.42. To construct our measure

of airport presence, we sum all passengers enplaned and deplaned at each airport for each

ticketing carrier in each year and quarter, using the raw DB1B data at the segment level.

Defining presence in this way, we can easily compute the pro forma presence values for a

merged firm by summing the values for each firm prior to the merger.

4.2 Descriptive Statistics

Table 4.2 presents the summary statistics of our sample based on the Delta-Northwest

merger. Table 4.2 presents the summary statistics of our sample based on the United-

Continental merger. Table 4.2 presents the summary statistics of our sample based on the

American-US Airways merger. Table 4.2 presents the summary statistics of our sample based

41Data cleaning code is available from the authors upon request.
42We recognize, of course, that heavy presence at one airport in a city reduces an airline’s likelihood of

entry into alternative airports in that city. That is, Southwest is unlikely to start flying out of ORD partly
because it has an enormous presence at MDW. For now, we are excluding this information from our probit
estimation.
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on the Southwest-AirTran merger.

Table 1: Summary Statistics: DL-NW

(1)

Mean Std. Dev. Median Min. Max.
Market-level passengers (thousands) 15.35 17.93 8.27 0.20 117.95
HHI 0.25 0.19 0.20 0.00 1.00
N 1.57 0.77 1.00 1.00 4.00
Change in Entry Prob 0.04 0.06 0.03 -0.15 0.31
Composition Effect -0.04 0.03 -0.03 -0.19 -0.00
Quality Effect 0.08 0.07 0.06 -0.04 0.41
Gini Coefficient of Fare 0.20 0.05 0.19 0.02 0.46
Std. dev. of Fare 170.01 82.59 154.98 16.10 619.39
Mean Fare 429.42 140.58 418.68 78.89 1408.39
Min. Fare 167.22 85.46 156.69 25.17 693.65
Max. Fare 1044.72 457.05 989.37 115.38 1999.96
25th Pctl. of Fare 310.02 103.69 297.96 45.86 1119.85
50th Pctl. of Fare 386.30 132.30 369.47 49.68 1740.18
75th Pctl. of Fare 513.02 187.51 484.90 49.68 1863.75
Origin pop. (millions) 4.43 4.60 2.41 0.12 18.82
Destination pop. (millions) 4.01 3.96 2.70 0.12 18.82
Geometric avg. pop. (millions) 3.19 2.26 2.53 0.30 15.61
Distance (thousands of miles) 1.61 1.05 1.35 0.17 5.38
Distance over 2000 miles 0.28 0.45 0.00 0.00 1.00
Slot-controlled airport 0.19 0.39 0.00 0.00 1.00
Observations 34487

5 Results

5.1 First Stage: Computing Changes in Entry Probabilities

Table 5.1 presents the results of our first-stage probit estimation of entry. Pseudo-R-squared

values range from 0.24 to 0.36. Thus, they are slightly below but still roughly in line with

the 0.37 value reported in Appendix D of Sweeting et al. (2020). As expected, presence

at the origin and destination both have a positive impact on the likelihood of entry, while

long distances reduce entry probability, all else equal. We expect our specification can be
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Table 2: Summary Statistics: UA-CO

(1)

Mean Std. Dev. Median Min. Max.
Market-level passengers (thousands) 14.51 17.54 7.97 0.20 141.91
HHI 0.26 0.21 0.21 0.00 1.00
N 1.50 0.72 1.00 1.00 5.00
Change in Entry Prob 0.05 0.07 0.03 -0.33 0.40
Composition Effect -0.03 0.03 -0.02 -0.16 -0.00
Quality Effect 0.07 0.08 0.05 -0.30 0.43
Gini Coefficient of Fare 0.20 0.05 0.19 -0.00 0.45
Std. dev. of Fare 170.48 79.48 154.40 0.00 663.85
Mean Fare 433.37 145.04 411.28 50.22 1461.36
Min. Fare 153.98 94.12 145.20 25.06 1112.30
Max. Fare 1062.02 433.83 1027.19 50.22 1999.83
25th Pctl. of Fare 316.90 107.12 302.76 25.80 1388.13
50th Pctl. of Fare 390.46 137.61 365.60 37.59 1747.47
75th Pctl. of Fare 513.20 190.66 474.81 37.59 1876.01
Origin pop. (millions) 4.78 4.91 3.18 0.12 18.82
Destination pop. (millions) 3.70 4.42 2.07 0.12 18.82
Geometric avg. pop. (millions) 3.16 2.31 2.36 0.31 15.61
Distance (thousands of miles) 1.74 1.06 1.52 0.19 5.44
Distance over 2000 miles 0.32 0.47 0.00 0.00 1.00
Slot-controlled airport 0.16 0.36 0.00 0.00 1.00
Observations 38797
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Table 3: Summary Statistics: AA-US

(1)

Mean Std. Dev. Median Min. Max.
Market-level passengers (thousands) 10.88 13.89 5.49 0.20 94.12
HHI 0.27 0.21 0.22 0.00 1.00
N 1.32 0.57 1.00 1.00 4.00
Change in Entry Prob 0.05 0.09 0.05 -0.57 0.50
Composition Effect -0.05 0.05 -0.04 -0.22 -0.00
Quality Effect 0.10 0.10 0.09 -0.36 0.56
Gini Coefficient of Fare 0.20 0.05 0.20 0.01 0.48
Std. dev. of Fare 189.52 83.12 171.58 3.29 643.72
Mean Fare 481.75 169.07 457.11 56.63 1327.45
Min. Fare 166.60 104.15 151.75 25.01 807.14
Max. Fare 1070.88 392.53 1054.90 104.01 1999.85
25th Pctl. of Fare 348.16 128.35 334.12 25.80 973.69
50th Pctl. of Fare 435.90 164.24 408.90 37.59 1498.85
75th Pctl. of Fare 583.46 228.71 533.19 37.59 1889.74
Origin pop. (millions) 4.58 4.71 2.94 0.21 18.82
Destination pop. (millions) 3.48 4.20 1.98 0.12 18.82
Geometric avg. pop. (millions) 2.95 2.19 2.23 0.31 15.61
Distance (thousands of miles) 1.52 0.93 1.29 0.19 5.19
Distance over 2000 miles 0.25 0.43 0.00 0.00 1.00
Slot-controlled airport 0.11 0.31 0.00 0.00 1.00
Observations 28662
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Table 4: Summary Statistics: WN-FL

(1)

Mean Std. Dev. Median Min. Max.
Market-level passengers (thousands) 14.83 22.98 5.82 0.20 201.30
HHI 0.23 0.18 0.19 0.00 1.00
N 1.69 0.95 1.00 1.00 7.00
Change in Entry Prob 0.03 0.08 -0.00 -0.06 0.64
Composition Effect -0.01 0.01 -0.01 -0.13 -0.00
Quality Effect 0.04 0.08 0.00 -0.02 0.65
Gini Coefficient of Fare 0.22 0.05 0.21 0.01 0.46
Std. dev. of Fare 224.01 93.82 215.29 11.39 702.70
Mean Fare 516.34 163.94 509.64 58.16 1408.39
Min. Fare 160.51 104.81 145.34 25.06 807.14
Max. Fare 1307.01 413.93 1311.97 102.79 1999.93
25th Pctl. of Fare 363.72 122.46 350.71 26.54 1277.00
50th Pctl. of Fare 458.89 163.72 436.47 38.60 1740.18
75th Pctl. of Fare 622.00 235.08 586.47 62.65 1889.74
Origin pop. (millions) 5.75 5.71 4.47 0.21 18.82
Destination pop. (millions) 4.90 5.14 3.18 0.12 18.82
Geometric avg. pop. (millions) 3.85 2.81 2.97 0.31 15.61
Distance (thousands of miles) 1.65 1.12 1.31 0.13 5.44
Distance over 2000 miles 0.29 0.45 0.00 0.00 1.00
Slot-controlled airport 0.40 0.49 0.00 0.00 1.00
Observations 36399
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further improved to increase predictive accuracy. It is worth noting, however, that the

present specifications all outperformed those that used binary indicators of potential entrant

status in place of continuous presence measures. In other words, by at least one measure

of predictive accuracy, our definition of potential entry status outperforms the traditional

binary presence metric, in most cases by a considerable margin.

Using these estimates, we change endpoint presence values to account for the combina-

tion of the merging firms’ activities at each endpoint, and compute the associated entry

probability for the merged carrier. We then compute the overall change in entry probability

due to the merger, which we decompose into the composition and quality effects. Figure

4 presents the overall changes in market-level entry probabilities in peripheral markets for

each merger. The main takeaway from this figure is that entry probability change is centered

around zero, as one would expect, but has a great deal of variation, and includes non-trivial

changes in likelihood of entry. To put these figures in context, consider that the inflection

point in Sweeting et al. (2020)’s estimates of the fare effect of Southwest’s likelihood of po-

tential entry into monopoly markets occurs around 30% likelihood. Thus, modest changes

on the order of 5% or 10% are likely to have a noticeable effect.

One of the primary contributions of our paper is to decompose this merger effect into

two important components, the composition effect, whereby the probability of entry by any

firm is reduced by virtue of the merger eliminating a firm from the set of potential entrants,

and the quality effect, whereby the probability of entry of the merged firm itself changes, for

example, because the merger improves the merged firm’s presence at both endpoints. Figure

5 presents the decomposition in market-level entry probabilities in peripheral markets for

each merger. The first observation here is that both effects are at play at the same time, and

both may represent appreciable changes in the threat of entry. While other authors such as

He and Rupp (2022) have speculated that mergers could have either a positive or a negative

effect prices in peripheral markets, we demonstrate empirically that in fact a merger is likely

to have both effects.
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Table 5: Probit Estimation

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Entry
Distance 0.475∗∗∗ -0.287∗∗∗ 1.339∗∗∗ 0.245∗∗∗

(0.030) (0.027) (0.039) (0.030)

Distance2 -0.274∗∗∗ -0.033∗∗∗ -0.568∗∗∗ -0.159∗∗∗

(0.011) (0.012) (0.017) (0.011)

Distance3 0.037∗∗∗ 0.012∗∗∗ 0.064∗∗∗ 0.023∗∗∗

(0.001) (0.002) (0.002) (0.001)

longdist -0.016 -0.002 -0.041∗∗ -0.008
(0.012) (0.014) (0.018) (0.011)

slot 0.168∗∗∗ -0.003 -0.325∗∗∗ 0.175∗∗∗

(0.009) (0.011) (0.018) (0.010)

Population (geometric average) 0.350∗∗∗ 0.389∗∗∗ 0.444∗∗∗ 0.298∗∗∗

(0.008) (0.008) (0.010) (0.008)

Population2 -0.036∗∗∗ -0.041∗∗∗ -0.050∗∗∗ -0.014∗∗∗

(0.001) (0.001) (0.002) (0.001)

Population3 0.001∗∗∗ 0.001∗∗∗ 0.002∗∗∗ -0.000∗∗∗

(0.000) (0.000) (0.000) (0.000)

Presence (geometric average) 0.074∗∗∗ 0.066∗∗∗ 0.072∗∗∗ 0.107∗∗∗

(0.003) (0.002) (0.002) (0.002)

Presence2 -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000)

Distance*Presence 0.035∗∗∗ 0.046∗∗∗ 0.007∗∗∗ 0.043∗∗∗

(0.002) (0.002) (0.002) (0.002)

Distance*Presence2 -0.000∗∗∗ -0.000∗∗∗ -0.000 -0.000∗∗∗

(0.000) (0.000) (0.000) (0.000)

Presence*Distance2 -0.006∗∗∗ -0.006∗∗∗ -0.001∗∗∗ -0.007∗∗∗

(0.000) (0.000) (0.000) (0.000)

Presence2 ∗Distance2 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000) (0.000)

Quarter FE ✓ ✓ ✓ ✓

Year FE ✓ ✓ ✓ ✓

Observations 818727 948222 972193 1093032
Adjusted R2

Pseudo R2 0.240 0.282 0.370 0.291

Population x presence interactions and separate origin and destination presence effects suppressed.
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Figure 4: Distribution of Changes in Entry Probability

Not only does the merger have both positive and negative effects, but the overall impact

of the merger will differ across peripheral markets in an intuitive way that depends on which

of these components dominates. For example, in markets where the merger eliminates a

fairly strong potential entrant but does little to increase the merged firm’s entry position,

the overall effect will be to reduce the threat of entry. Conversely, in markets where the

merger eliminates a weak potential entrant but substantially improves the merged firm’s

entry position, the overall entry threat will tend to increase.

5.2 Second Stage: Price Effects of Merger-Induced Entry Threat

All of this estimation and decomposition is useful for illustrating the varied effects a merger

can have on the threat of entry, but does any of it actually matter for market performance? To
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Figure 5: Decomposition of Changes in Entry Probability

answer that question, we now examine the price effects of these changes in entry probability.

In short, they matter, and that result is perhaps of even greater importance for our view of

antitrust policy, as well as the nature of merger retrospective studies.

Table 5.2 reports the estimates for all mergers using market-level variation and looking

at the overall change in entry probability. Market-level fixed effects are included. In line

with the nonlinear relationship identified in Sweeting et al. (2020), we interact the effect

with the baseline entry probability as well and find a similar relationship. Table 5.2 reports

estimates for the same regression at the carrier-market level, incorporating carrier-market

fixed effects. All regressions include time fixed effects as well. Standard errors, reported in

parentheses, are computed using 100 iterations of a bootstrapping routine which samples

with replacement from the start of the first estimation stage. Figure 6 plots the overall effect
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of the change in entry probability as a function of the baseline entry probability for each

merger. The clear takeaway is a robust, U-shaped pattern, whereby the threat of entry is

associated with lower prices when entry probability is low, and as entry probability rises,

marginal increases in the threat of entry are associated with higher prices. While the location

of the minimum point for this U varies by merger, the overall shape of the response in prices

to merger-induced changes in the threat of entry appears to be consistent across mergers.

Table 6: Market-Level Regressions
Overall Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.074∗∗∗ -0.094∗∗∗ -0.141∗∗∗ -0.023
(0.009) (0.008) (0.010) (0.014)

HHI -0.017∗∗ -0.000 -0.030∗∗∗ -0.017∗

(0.008) (0.006) (0.009) (0.009)

N -0.065∗∗∗ -0.053∗∗∗ -0.028∗∗∗ -0.120∗∗∗

(0.010) (0.009) (0.008) (0.018)

Change in Entry Prob -0.347∗ -0.217∗ -0.223∗∗∗ -0.179
(0.180) (0.111) (0.073) (0.148)

Baseline Entry Prob x Change in Entry Prob 0.292 0.933∗∗ 2.380∗∗∗ 0.301
(0.562) (0.389) (0.836) (0.321)

Constant 6.538∗∗∗ 6.479∗∗∗ 6.823∗∗∗ 6.815∗∗∗

(0.013) (0.012) (0.012) (0.021)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 13415 15543 13707 12421
Adjusted R2 0.874 0.865 0.859 0.876

Table 5.2 reports the estimates for all mergers using market-level variation and looking

at the decomposition of the change in entry probability. Both the quality effect and the

composition effect are also interacted with the baseline entry probability. Table 5.2 reports

the estimates for the same regression at the carrier-market level. As in the previous set

of results, market-level regressions incorporate market fixed effects, and carrier-market-level

regressions incorporate carrier-market fixed effects. All regressions include time fixed effects
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Table 7: Market-Level Regressions
Overall Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.074∗∗∗ -0.094∗∗∗ -0.141∗∗∗ -0.023
(0.008) (0.008) (0.008) (0.014)

HHI -0.017∗∗ -0.000 -0.030∗∗∗ -0.017∗∗

(0.007) (0.006) (0.008) (0.008)

N -0.065∗∗∗ -0.053∗∗∗ -0.028∗∗∗ -0.120∗∗∗

(0.008) (0.008) (0.006) (0.016)

Change in Entry Prob -0.347∗∗ -0.217∗∗ -0.223∗∗∗ -0.179
(0.174) (0.088) (0.079) (0.144)

Baseline Entry Prob x Change in Entry Prob 0.292 0.933∗∗∗ 2.380∗∗ 0.301
(0.554) (0.323) (0.962) (0.317)

Constant 6.538∗∗∗ 6.479∗∗∗ 6.823∗∗∗ 6.815∗∗∗

(0.013) (0.012) (0.012) (0.021)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 13415 15543 13707 12421
Adjusted R2 0.874 0.865 0.859 0.876

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.
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Table 8: Market-Carrier-Level Regressions
Overall Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.072∗∗∗ -0.081∗∗∗ -0.134∗∗∗ -0.015
(0.008) (0.007) (0.010) (0.014)

HHI -0.010 0.003 -0.026∗∗∗ -0.008
(0.007) (0.006) (0.008) (0.009)

N -0.058∗∗∗ -0.024∗∗∗ -0.006 -0.073∗∗∗

(0.009) (0.007) (0.007) (0.014)

Change in Entry Prob -0.286∗ -0.219∗∗ -0.276∗∗∗ -0.318∗∗

(0.158) (0.101) (0.065) (0.127)

Baseline Entry Prob x Change in Entry Prob 0.358 0.877∗∗ 2.228∗∗∗ 0.627∗∗

(0.485) (0.369) (0.721) (0.265)

Constant 6.532∗∗∗ 6.441∗∗∗ 6.801∗∗∗ 6.764∗∗∗

(0.012) (0.011) (0.010) (0.018)

Carrier-Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 17308 19518 18266 14439
Adjusted R2 0.889 0.887 0.877 0.902
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Table 9: Market-Carrier-Level Regressions
Overall Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.072∗∗∗ -0.081∗∗∗ -0.134∗∗∗ -0.015
(0.007) (0.006) (0.008) (0.015)

HHI -0.010 0.003 -0.026∗∗∗ -0.008
(0.008) (0.006) (0.009) (0.008)

N -0.058∗∗∗ -0.024∗∗∗ -0.006 -0.073∗∗∗

(0.009) (0.007) (0.005) (0.013)

Change in Entry Prob -0.286∗ -0.219∗∗ -0.276∗∗∗ -0.318∗∗∗

(0.156) (0.093) (0.069) (0.110)

Baseline Entry Prob x Change in Entry Prob 0.358 0.877∗∗∗ 2.228∗∗∗ 0.627∗∗

(0.477) (0.311) (0.812) (0.245)

Constant 6.532∗∗∗ 6.441∗∗∗ 6.801∗∗∗ 6.764∗∗∗

(0.012) (0.011) (0.010) (0.018)

Carrier-Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 17308 19518 18266 14439
Adjusted R2 0.889 0.887 0.877 0.902

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.
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Figure 6: Coefficient on Change in Entry Probability

as well, and bootstrapped standard errors are given in parentheses.

One more important question remains to be answered by the analysis, namely: Does any

of this matter? Given the wide range of baseline entry probabilities, the heterogeneity of

merger-induced changes to them, and the non-monotonicity of the effect of those changes

upon prices, it is far from clear whether there is any overall effect of a given merger on

the performance of peripheral markets. Tables 5.2 and 5.2 aim to provide some clarity

by comparing price changes in those markets most effected by a merger to those markets

least effected. Following the approach in Kim and Mazur (2022), we use markets with a

probability change of less than 5% in absolute value as the control group and estimate the

effect of each merger on the remaining peripheral markets. All four mergers yield a negative

coefficient on log price, usually in the range of 2-3%, although we are quick to point out that
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Table 10: Market-Level Regressions
Decomposed Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.074∗∗∗ -0.095∗∗∗ -0.141∗∗∗ -0.024∗

(0.009) (0.008) (0.010) (0.014)

HHI -0.016∗ -0.000 -0.030∗∗∗ -0.018∗∗

(0.008) (0.006) (0.009) (0.009)

N -0.064∗∗∗ -0.052∗∗∗ -0.028∗∗∗ -0.123∗∗∗

(0.010) (0.009) (0.008) (0.018)

Quality Effect -0.646∗∗∗ -0.275∗∗ -0.215∗∗∗ -0.203
(0.236) (0.126) (0.078) (0.156)

Baseline Entry Prob x Quality Effect 1.709∗ 0.992∗∗ 1.307 0.408
(0.877) (0.466) (0.963) (0.322)

Composition Effect -1.456∗∗ -0.880∗ -3.175∗∗∗ -0.199
(0.644) (0.455) (0.603) (0.458)

Baseline Entry Prob x Composition Effect 4.866∗∗ 2.216∗ 9.029∗∗∗ -0.103
(2.236) (1.305) (2.641) (0.733)

Constant 6.537∗∗∗ 6.479∗∗∗ 6.823∗∗∗ 6.821∗∗∗

(0.013) (0.012) (0.012) (0.022)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 13415 15543 13707 12421
Adjusted R2 0.875 0.865 0.860 0.876
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Table 11: Market-Level Regressions
Decomposed Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.074∗∗∗ -0.095∗∗∗ -0.141∗∗∗ -0.024∗

(0.008) (0.008) (0.007) (0.014)

HHI -0.016∗∗ -0.000 -0.030∗∗∗ -0.018∗∗

(0.007) (0.006) (0.008) (0.008)

N -0.064∗∗∗ -0.052∗∗∗ -0.028∗∗∗ -0.123∗∗∗

(0.008) (0.008) (0.006) (0.016)

Quality Effect -0.646 -0.275 -0.215 -0.203
(0.584) (0.474) (0.785) (0.361)

Baseline Entry Prob x Quality Effect 1.709 0.992 1.307 0.408
(1.939) (1.124) (3.681) (0.598)

Composition Effect -1.456∗∗ -0.880∗ -3.175∗∗∗ -0.199
(0.644) (0.455) (0.603) (0.458)

Baseline Entry Prob x Composition Effect 4.866∗∗ 2.216∗ 9.029∗∗∗ -0.103
(2.236) (1.305) (2.641) (0.733)

Constant 6.537∗∗∗ 6.479∗∗∗ 6.823∗∗∗ 6.821∗∗∗

(0.013) (0.012) (0.012) (0.022)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 13415 15543 13707 12421
Adjusted R2 0.875 0.865 0.860 0.876

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.
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Table 12: Carrier-Market-Level Regressions
Decomposed Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.072∗∗∗ -0.081∗∗∗ -0.134∗∗∗ -0.016
(0.008) (0.007) (0.010) (0.014)

HHI -0.009 0.002 -0.026∗∗∗ -0.009
(0.007) (0.006) (0.008) (0.009)

N -0.057∗∗∗ -0.024∗∗∗ -0.006 -0.077∗∗∗

(0.009) (0.007) (0.007) (0.014)

Quality Effect -0.572∗∗∗ -0.291∗∗ -0.257∗∗∗ -0.353∗∗∗

(0.202) (0.116) (0.074) (0.130)

Baseline Entry Prob x Quality Effect 1.711∗∗ 1.077∗∗ 1.188 0.662∗∗

(0.711) (0.443) (0.963) (0.264)

Composition Effect -0.997∗ -0.932∗∗ -2.184∗∗∗ -0.916∗∗∗

(0.523) (0.406) (0.619) (0.339)

Baseline Entry Prob x Composition Effect 3.897∗∗ 2.631∗∗ 6.076∗∗ 0.976∗

(1.719) (1.164) (2.994) (0.540)

Constant 6.529∗∗∗ 6.442∗∗∗ 6.801∗∗∗ 6.777∗∗∗

(0.012) (0.011) (0.010) (0.019)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 17308 19518 18266 14439
Adjusted R2 0.889 0.887 0.877 0.903
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Table 13: Carrier-Market-Level Regressions
Decomposed Change in Entry Probability

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.072∗∗∗ -0.081∗∗∗ -0.134∗∗∗ -0.016
(0.007) (0.006) (0.008) (0.014)

HHI -0.009 0.002 -0.026∗∗∗ -0.009
(0.008) (0.006) (0.009) (0.008)

N -0.057∗∗∗ -0.024∗∗∗ -0.006 -0.077∗∗∗

(0.009) (0.007) (0.006) (0.013)

Quality Effect -0.572 -0.291 -0.257 -0.353
(0.553) (0.473) (0.800) (0.293)

Baseline Entry Prob x Quality Effect 1.711 1.077 1.188 0.662
(1.594) (1.134) (5.114) (0.474)

Composition Effect -0.997∗ -0.932∗∗ -2.184∗∗∗ -0.916∗∗∗

(0.523) (0.406) (0.619) (0.339)

Baseline Entry Prob x Composition Effect 3.897∗∗ 2.631∗∗ 6.076∗∗ 0.976∗

(1.719) (1.164) (2.994) (0.540)

Constant 6.529∗∗∗ 6.442∗∗∗ 6.801∗∗∗ 6.777∗∗∗

(0.012) (0.011) (0.010) (0.019)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 17308 19518 18266 14439
Adjusted R2 0.889 0.887 0.877 0.903

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.
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significance levels vary by specification.43 Nevertheless, relative to the “pure” control group,

the affected peripheral markets seem to experience a non-trivial decline in prices, indicating

a pro-competitive effect of mergers on peripheral markets in general. Our analysis of the

welfare implications of this effect, as well as its comparison with the effects upon overlapping

markets, are ongoing.

Table 14: Market-Level Regressions
Merger Effect on Log(Price) in Peripheral Markets

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.117∗∗∗ -0.114∗∗∗ -0.173∗∗∗ -0.046∗∗

(0.015) (0.012) (0.017) (0.019)

HHI 0.004 0.023∗∗∗ 0.002 0.009
(0.008) (0.008) (0.009) (0.010)

N -0.054∗∗∗ -0.043∗∗∗ -0.026∗∗∗ -0.090∗∗∗

(0.010) (0.007) (0.007) (0.014)

affected -0.025∗∗ -0.026∗∗∗ -0.020 -0.027∗∗

(0.011) (0.007) (0.014) (0.012)

Constant 6.507∗∗∗ 6.422∗∗∗ 6.765∗∗∗ 6.768∗∗∗

(0.014) (0.012) (0.019) (0.018)

Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 6700488 7228649 5135548 4376907
Adjusted R2 0.914 0.894 0.874 0.887

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.

43Our market-level specification yields three affected mergers out of four, whereas our carrier-market-level
specification yields two affected, one of which was the unaffected merger in the market-level regressions.
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Table 15: Market-Carrier-Level Regressions
Merger Effect on Log(Price) in Peripheral Markets

(1) (2) (3) (4)
DLNW UACO WNFL AAUS

Log of market-level passengers -0.124∗∗∗ -0.096∗∗∗ -0.164∗∗∗ -0.028
(0.014) (0.012) (0.024) (0.018)

HHI 0.013∗ 0.028∗∗∗ 0.014 0.029∗∗

(0.008) (0.008) (0.013) (0.012)

N -0.048∗∗∗ -0.024∗∗∗ -0.009 -0.054∗∗∗

(0.010) (0.006) (0.009) (0.012)

affected -0.013 -0.020∗∗ -0.035∗∗ -0.017
(0.014) (0.009) (0.016) (0.011)

Constant 6.501∗∗∗ 6.408∗∗∗ 6.751∗∗∗ 6.731∗∗∗

(0.012) (0.012) (0.021) (0.015)

Carrier-Market FE ✓ ✓ ✓ ✓

Time FE ✓ ✓ ✓ ✓

Observations 10868553 11518356 10694733 6109569
Adjusted R2 0.911 0.904 0.881 0.923

Bootstrapped standard errors in parentheses. 100 bootstrap iterations were performed, with re-sampling clustered at origin-destination level.
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6 Conclusions

To summarize, our paper examines the effects of four recent airline mergers on prices and

the threat of entry in peripheral markets, where neither merging firm currently competes,

finding a consistent and statistically significant pattern. Increases in the threat of entry are

associated with lower prices when initial entry probability is low, and with higher prices

when entry probability is relatively higher. These findings represent the second step of a

two-stage procedure, which first estimates a probit model of entry for each pair of merging

firms. Using those estimates, we compute how each merger changes the threat of entry

and document significant heterogeneity across markets in the overall effect. Further, we

decompose the overall change in entry probability into two components, namely, the quality

effect, which measures the change in entry probability of the merged firm itself, and the

composition effect, which captures the reduction in entry probability due to the elimination

of a potential entrant. We show that these two effects most often run counter to one another,

such that the degree to which a given merger impacts a given market depends on the relative

strength of each one. Finally, we aggregate these entry threat effects across markets, finding

that merger-induced changes in the threat of new entry may lead to lower prices overall –

on the order of 2% to 3% – for what have heretofore been considered unaffected markets.

Our paper complements to the existing empirical literature on the effects of potential

entry by identifying non-monotonic price responses to incremental, merger-induced changes

in the likelihood of entry, which, on the whole, result in lower prices on average for most

mergers. Our paper is the first to quantify and compare both positive and negative merger-

induced changes in entry probability. In addition, we add to the merger retrospectives

literature by documenting how a merger of two large firms can affect prices in markets where

neither firm currently competes. Our study reveals important spillover effects of mergers that

run counter to the traditional concerns of antitrust policy with respect to mergers in overlap

markets, where firms are in direct competition. Given how numerous and sizeable such

peripheral markets can be, our research suggests a potential new consideration for antitrust
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practitioners. Finally, by modeling and estimating the potential entry threat as a continuous

variable - as opposed to a binary or discrete variable as in many prior studies - we are able

to quantitatively compare the dual effects of mergers on the threat of entry in peripheral

markets. While much more remains to be done, even within this study, we believe our paper

makes a valuable and policy-relevant contribution to our understanding of the overall effects

of mergers on firm behavior.
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Appendix

This section reserved for more detail on data construction, estimation, robustness results,
etc. Full regression results contain far too many fixed effects to report here but are available
upon request.
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