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Abstract This paper examines the relationship between multimarket contact
(MMC) and the intensity of competition. We take advantage of a recent merger, which
altered the extent of MMC throughout the US airline industry, to understand the nature
of MMC’s impact on the airlines’ frequency of service. Evidence that non-price effects
of MMC are a part of the longer-term industry equilibrium is not robust. However,
we observe that following the merger the market players started taking the degree
of MMC into account in making their frequency decisions in line with the ‘mutual
forbearance’ hypothesis; however, the effect showed signs of diminishing over time.
Our results have implications for merger evaluation in industries where consolidation
may lead to a higher extent of multimarket contact.
Keywords
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JEL Classification D43 · L13 · L40 · L93

1 Introduction
Understanding the factors that affect the intensity of competition between firms is a
fundamental issue in industrial organization. It is customary for researchers to identify
low prices as the indicator of intense competition in the industry, and high prices as
either a manifestation of market power, or evidence of tacit collusion. At the same
time, both price and non-price product characteristics (especially product quality) are
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used by the firms as weapons in the fight for market share with the ultimate goal of
securing market power.
Multimarket contact (MMC) occupies a conspicuous place in the list of factors
that allegedly facilitate tacit collusion (and, more generally, ‘softer’ competition) in
imperfectly competitive markets. The idea of mutual forbearance, whereby a firm will
be inclined not to compete aggressively in a given market for fear of retaliation in
other markets where it competes with the same firms, has been around for decades,
yet it remained outside of the realm of rigorous theories of imperfectly competitive
markets until Bernheim and Whinston (1990) study.
Empirical research on the role of multimarket contact in softening competition has
mostly focused on the MMC-price relationship. Also, the higher degree of multimarket contact that follows increasing-concentration events in an industry was previously
suggested to foster collusive behavior (Focarelli and Panetta 2003; Kim and Singal
1993; Singal 1996).
Our study is the first one to evaluate whether mergers that lead to increased MMC
can soften competition in non-price product characteristics. This question is of nontrivial importance, as extensive multimarket contact is present in a number of important
and highly visible industries (e.g., banking, restaurants, hotels, and retail).
We take advantage of a merger between America West Airlines and US Airways—
an event that increased the extent of multimarket contact in the US airline industry—to
examine the potential effect of mutual forbearance on the airlines’ choice of frequency
of service. Frequency of service is a non-price product characteristic, which directly
affects the passengers’ full cost of travel.1 With higher frequency of service, an average
customer is more likely to find a flight that is closer to his preferred departure time,
diminishing the expected disutility of schedule delay, and lowering the total price of
the trip (airfare plus value of travel time). We thus hypothesize that softer competition
will arise via the airlines’ choice of lower frequency of service in markets with a higher
degree of MMC. Considering previous studies that suggest that consolidation events
can alter firms’ incentives to collude, we hypothesize that the merger could have provided the market participants with an incentive to soften competition, which would
alter the way MMC is taken into account by the market participants when choosing
frequency of service.
We use the data on non-stop flight frequencies throughout the US airline industry
for the two years before and after the merger. We employ the difference-in-differences
identification strategy to account for the general trends in the industry over this time
period; carrier- and market-specific heterogeneities are accounted for with the airlinemarket fixed effects model. We use three measures of multimarket contact, including
two new ones in addition to using a measure found in the previous literature.
Data analysis suggests that the association between MMC and flight frequency
changed following the merger. This effect is most pronounced with the airlinemarket specific (rather than the more conventional market-specific) measures of MMC.
Our data tell the following story: After the event, which increased industry-wide
concentration and the extent of multimarket contact, the airlines across the industry

1 Relevant theoretical models can be found, among others, in Brueckner (2004), and Flores-Fillol (2010).
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attempted to soften competition in a way that is consistent with the mutual forbearance hypothesis. In the long run, however, it appears that this new arrangement had
only limited success. More generally, we can learn the following from our analysis:
First, multimarket contact can influence firms’ choices of non-price product characteristics. Second, rather than being a part of the equilibrium industry structure, this
impact may be precipitated by an exogenous change in the level of MMC. Finally,
we suggest that mergers that have a significant industry-wide effect on the extent of
MMC may produce industry-wide strategic shifts in the choice of non-price product
characteristics.

2 Related Literature
Empirical studies of multimarket contact have focused on its effect on prices in
various industries. Pilloff (1999) and Focarelli and Panetta (2003) examine the
issue in the context of the banking industry. Jans and Rosenbaum (1997) study
the multimarket contact of cement producers. Busse (2000) evaluates the effect
of MMC on the telecommunications markets. Fernandez and Marin (1998) look
at the hotel industry. An earlier study by Feinberg (1985) provides an analysis
of the mutual forbearance hypothesis throughout various industries (focusing on
the effects of multimarket exposure on price-cost margins rather than on prices),
and finds more support for the hypothesis in the firm than in the industry-level
data.
Price effects of the multimarket contact in the airline industry have been studied by Evans and Kessides (1994) and Singal (1996). The only available analysis of the impact of MMC on non-price product characteristics (Prince and
Simon 2009) also looks at the airline industry, examining the impact on flight
delays and cancellations, and discovering the presumed effect. Prince and Simon
analyze the impact of MMC on frequency, and they fail to find any significant relationship; however, their analysis examined the issue of multimarket contact over a cross-section of markets. Our paper makes use of the panel data
structure; this allows us to incorporate the effect of an exogenous consolidation
event.
The following empirical studies of the airline industry are also related to this paper.
Pai (2010) offers a general examination of determinants of aircraft size and frequency
choices in the US airline industry. Bilotkach et al. (2010), focusing primarily on the
relationship between the frequency choice and distance, offer an analysis of the frequency choice by the airlines on a set of European markets. Richard (2003) examines
the welfare effects of a hypothetical merger between American Airlines and United
Airlines for Chicago-originating routes, focusing on the carriers’ choice of prices and
frequency. Borenstein (1990) and Kim and Singal (1993) examine the price and market
power effects of the 1980s wave of airline mergers. Clougherty (2002) suggests that
US airline mergers improve the international competitiveness of US carriers. Mazzeo
(2003) establishes the relationship between airline competition and service quality
(measured by the airlines’ on-time performance). As a side note, our study is among
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the first ones to examine the effects of the recent large mergers in the US airline
industry.2
3 US Airways—America West Merger
USAir (later changed to US Airways) is the name that Allegheny Airlines adopted
after expanding throughout the 1980s, acquiring Pacific Southwest Airlines and Piedmont Airlines in 1987. The carrier has grown throughout the 1990s, developing hubs
in Baltimore, Philadelphia, Charlotte, and Pittsburgh, as well as establishing itself as
the biggest airline at Ronald Reagan National Airport in Washington, D.C.
US Airways was hit very hard by the events of September 11, 2001, holding on until
August 11, 2002, before entering the Chap. 11 bankruptcy protection.3 The carrier was
able to emerge from Chap. 11 in 2003, only to be forced there again on September 12,
2004, by rising fuel prices and deadlocked negotiations with unionized labor. At that
time, the airline’s share of domestic passengers was about 7%, down from over 10%
before September 11, 2001.
America West Airlines was one of the carriers that emerged after the deregulation
of the 1970s and early 1980s. The airline started flying on August 1, 1983, out of hubs
in Phoenix and Las Vegas. America West concentrated its operations in the Western
(more specifically, Southwestern) part of the US (in the 1990s the airline established a
smaller hub in Columbus, Ohio, which it dismantled in 2003); it also operated coastto-coast services, as well as flights to Mexico, Canada, and Hawaii. While an important
player in the Southwestern part of the US airline market, America West remained a
relatively small airline; its market share never exceeded 4% in terms of the number of
passengers carried (this was America West Airlines’ share just before the merger with
US Airways).
The two carriers, while operating non-overlapping networks, were no strangers to
each other: They were part of a code-sharing agreement, which also included United
Airlines. Soon after US Airways went into Chap. 11 proceedings for the second time
in 2004, America West suggested buying the carrier, and keeping US Airways name.
The merger did not meet much resistance from the regulators: The two airlines directly
competed on only half a dozen routes with non-stop flights, and their combined market share in the US domestic market was only around 11%. The merger closed on
September 27, 2005, but negotiations with the labor unions and merging the airlines’
reservation systems was put off until a later date.4
The America West operating certificate was merged into that of US Airways (meaning America West Airlines “officially” ceased to exist) only two years after the merger
2 In addition to the merger reviewed in this paper, Delta Air Lines acquired Northwest Airlines in October

of 2008. On October 1, 2010, United Airlines completed its merger with Continental Airlines, creating the
world’s largest air carrier.
3 According to the US Bankruptcy Code, a business can file for bankruptcy protection under either Chap. 7
(implying cessation of operations) or Chap. 11 (implying reorganization ultimately to stay in business).
4 As an example, US Airways’ pilots and flight attendants had on average been with the airline for a longer
time than had America West’s workers (since US Airways is an older airline). So, merging the carriers’
seniority lists proved to be a complicated matter.
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was closed; nevertheless, the carriers’ decision-making (as far as price setting and
scheduling is concerned) has been joint since the merger closing date. From September 27, 2005, until the merger of the operating certificates, all America West flights
have been announced as “US Airways flights operated by America West Airlines”.
The America West–US Airways merger provides a “clean” event for examining the
effects of multimarket contact for the following reasons: First, unlike the merger wave
in the 1980s, this was a stand-alone event. Second, the merger had repercussions for
the entire airline industry, as networks of the merger participants were complementary
and covered most of the US market. Third, unlike with the American Airlines’ acquisition of TWA in April 2001, no catastrophic events occurred in the US airline industry
around the time of the merger that is examined in this paper. We thus should be able
to employ a relatively straightforward difference-in-differences estimation strategy to
account for the time trends and carrier-specific effect and identify the effect of the
merger on the MMC-frequency relationship in the US airline industry.
4 Data
4.1 Sample
The main dataset that we will use in our analysis is the T-100 Segment, collected
monthly by the US Department of Transportation. The dataset is downloadable from
the department’s web-site and contains, at the airline-airport-pair-market level, information on the number of seats offered, passengers carried, and flights performed by
each airline in each market where the carrier offers non-stop passenger service. We
treat markets as non-directional5 (e.g., Los Angeles–Denver flights are lumped with
Denver–Los Angeles).
We confined our analysis to two years before the US Airways–America West merger
(2003 and 2004) and two years after the event (2006 and 2007). Further, we only used
information for February and July of each of the above years. Traditionally, February
is the month when demand for the air travel is at its trough, while in July it is at its
peak. Also, the airlines tend to revise their schedules semi-annually (so-called Winter
and Summer schedules); so, choosing only two months of the year, we will not lose
much information as far as the airlines’ choice of frequency is concerned.
We included only the routes within the contiguous United States (thereby excluding
flights to/from/within Alaska and Hawaii, as well as the flights to/from Puerto Rico).
We required that each airport on the route be located within a Metropolitan Statistical
Area,6 and that a route be served with scheduled commercial passenger airline flights
at least 20 times a month in February and 21 times in July.7 Regional carriers that provide services for the network airlines were merged with the corresponding network
5 Frequency (unlike, for instance, price) is usually not chosen directionally. Bilotkach et al. (2010) also

drop directionality in their study.
6 This will allow us easily to merge the traffic data with the MSA-level demographics.
7 Since the markets are not directional, this is roundtrip frequency, so we effectively included all the routes

between the airports that are located within the US Census Bureau’s Metropolitan Statistical Areas, on
which about one flight per three days was scheduled.
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carriers.8 For the eight month-year combinations that we included into our dataset,
we ended up with over 16,000 unique airline-airport-pair-market level observations,
representing a total of 1,926 unique airport-pair markets. Of those, 623 airport-pair
markets (corresponding to 6,854 observations) featured non-stop services by more
than one carrier in at least one of the months covered by our data.
The last restriction that we imposed on our sample involved excluding all markets
in which both US Airways and America West directly competed with non-stop services prior to the merger. There were only six such markets, resulting in loss of merely
seventy observations.
4.2 Variables
As the dependent variable, we use the natural logarithm of monthly frequency at the
airline-route level.
The literature offers various measures of MMC, and there is no commonly accepted
way of constructing this variable. Route-specific measures are more popular in the airline industry studies. In this study we will, among others, use the average multimarket
contact measure that is identical to the one that was used by Evans and Kessides
(1994); however, our focus will be on the airline-market specific measures that we
construct ourselves.
Specifically, we will use two airline-market level measures of multimarket contact:
one that captures the ‘absolute’ extent of multimarket contact (denoted AMMC), and
the other one that measures MMC ‘relative’ to the airline’s total operations (we will
use notation RMMC for this one).
The first measure will count the number of markets in which the airline competes
with non-stop services with the other carrier(s) that it encounters on a given route.
Specifically, for each pair of airlines (i and j), we count the number of airport-pair
markets in which the two carriers both provide non-stop service (denote this number
as n i j ). Then, the extent of MMC for the airline i in market k will be calculated as:
AMMCik =

!

Iikj n i j ,

(1)

j6=i

where Iikj is simply the indicator of whether the two airlines both offer non-stop service in the given airport-pair market; the summation is done over the population of
the airlines.
To calculate the second measure of airline-market level MMC, we will compute the
total number of flights that carrier i performs in markets in which it faces competition
8 In the US market, some of the commercial passenger services (particularly on thinner markets) are
performed by the so-called regional carriers, operating as agents of the major airlines. Those can be either
independent companies (SkyWest, Atlantic Southeast), or fully-owned subsidiaries of network carriers
(American Eagle). Several such airlines perform services for more than one major airline (e.g., SkyWest
flies as a Delta, United, and Midwest agent). Where a regional carrier was known to perform the flights for
more than one major airline, classification was made according to the hub airport to/from which the service
was performed; airlines that share hub airports have not been found to share a regional carrier.
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with the airline j with non-stop service (we will denote this number as f i j ). Specifically:
fi j =

!

Iikj f ik .

(2)

k

Summation in (2) is done over all the airport-pair markets. Then, if the total number
of flights that an airline i performs over its entire network is Fi , the “relative” measure
of MMC for the airline i in market k will be:
RMMCik =

1 ! k
Ii j f i j .
Fi

(3)

j6=i

Both measures will be equal to zero for the monopoly airport-pair markets. Note also
that RMMC is not theoretically bounded by one from above, as flights overlapping
with several airlines are counted more than once in the numerator.
The market-specific measure of multimarket conduct we will use (this measure was
also used by Evans and Kessides 1994) is the average of the above-described measures
of “absolute” multimarket contact for a given market, or:
" #−1 !
AvgMMCk = N k
Iik ∗ AMMCik ,
∗

(4)

i

where N k is the number of unique carriers operating on the market k, and Iik is the
indicator of the airline i’s presence on the market. Note that mean of AvgMMC will
be the same as the mean of AMMC.
Table 1a includes descriptive statistics for frequency and MMC measures. It is evident that the US Airways–America West merger resulted in an appreciable increase in
the average MMC. This is especially remarkable in light of the fact that the combined
market share of the two airlines was only around 11%. This seemingly disproportionate increase in the extent of multimarket contact is explained by the fact that the
carriers’ networks did not overlap. For instance, a carrier (e.g., Continental Airlines)
that competed with US Airways in 20 markets and with America West in 30 other markets before the merger will after the merger find itself competing with the “new” US
Airways in 50 markets. Then, for the markets that had been Continental-US Airways
or Continental-America West duopolies before the merger (and remained Continental-US Airways duopolies after the merger), our AMMC would increase from 20 to
50 (note that on the duopoly routes AMMC takes on the same value for both airlines).
However, if ten of those markets overlapped, Continental Airlines would find itself
competing in 40 markets with the “new” US Airways. In the markets that had before
the merger been triopolies with Continental Airlines, US Airways, and America West
present, the value of AMMC for Continental Airlines would decrease from 50 to 40
(other things equal).
Also visible from Table 1a is the general trend toward lower frequency of service over time. This is actually just a reflection of a longer term tendency for using
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2,841,569
220.76
0.8128
28.496
0.1040
28.496
327.37

Monthly frequency

Route HHI

AMMC

RMMC

AvgMMC

Average airfare

0.217 (0.178)

47.737

46.369

0.1733

47.944

0.2334

166.59

2,203,708

5,066.6

Std. Dev.

556.63

213.71

1.2075

344

1

1,997

15,564,925

61,286

Maximum

0.259 (0.190)

0.262 (0.191)

0.231 (0.198)

Minimum

196.84

0

0

0

0.2479

20

94,914

21,727

7.74 (5.51)

6.96 (4.76)

6.26 (4.67)

6.43 (4.70)

7.02 (5.08)

7.53 (5.97)

7.97 (6.19)

8.79 (6.68)

8.90 (6.28)

325.86

66.733

0.2437

66.733

0.5616

247.62

3,653,346

38,281

43.551

49.836

0.1905

53.212

0.1322

188.99

2,500,871

4,956.2

484.54

213.71

1.2075

344

0.9730

1,997

15,564,925

60,387

218.41

2

0.0011

2

0.2479

20

252,634

24,841

Minimum

Non-monopoly routes

Routes with non-stop competition
Mean
Std. Dev.
Maximum

6.84 (5.33)

7.15 (5.44)

7.77 (5.88)

Mean AvgMMC is the same as mean AMMC
Non-weighted means are reported
Standard deviations are in the parentheses
AMMC and RMMC averages in panel (a) are computed across routes with two or more carriers offering non-stop flights

37,241

Average population

Entire sample
Mean

74.24 (55.13)
74.76 (54.31)

2006

2007

56.75 (49.98)
58.72 (49.96)

2003

2004

Average per capita income

(b) All Variables

Post-merger

Pre-merger

Monopoly routes

All markets

AMMC

RMMC

Average daily roundtrip frequency

MMC, markets with non-stop competition

(a) Dynamics of frequency and MMC (standard deviations in parentheses)

Year

Table 1 Descriptive statistics

102
V. Bilotkach

Multimarket Contact and Competition

103

smaller aircraft in the US domestic markets, unrelated to the US Airways–America West merger. Note however that the frequency trend is more pronounced on the
non-monopoly routes.
Our estimation technique of choice will be the airline-airport-pair-market fixed
effects. This model is appropriate in light of the fact that most participants9 in the US
domestic market operate hub-and-spoke networks (e.g., Delta Air Lines channels a lot
of its traffic via its hub at Atlanta Hartsfield Airport). Thus, decisions on frequency
on the hub-spoke routes (such as Delta Air Lines’ New Orleans to Atlanta flight) will
be driven not only by the demand in this particular market, but also (and sometimes
predominantly) by the demand in a multitude of the spoke-to-spoke markets to which
the airline’s passengers will be connecting via the hub (many of the passengers on New
Orleans-Atlanta flight will be traveling elsewhere via Atlanta, and Delta has to take this
into account when deciding how many flights to schedule between these two cities).
The airline-airport-pair-market fixed effects specification captures the heterogeneities
associated with the structure of the airlines’ networks.
To account for the market-specific heterogeneities that are not captured by the fixed
effects, we will use the following control variables: Market size will be captured by
the geometric averages of the endpoints’ per capita income and population (at the
respective MSA level).10 Route-level passenger Herfindhal-Hirschmann index (at the
airport-pair market level) will be used to account for market concentration. Time
(month–year, month, and year) dummy variables will control for the corresponding
heterogeneities.11 Since the airlines’ frequency decisions may depend on the price that
carriers can command, we include a measure of airfares. We have used the airportlevel average airfares for originating passengers, reported by the US Department of
Transportation (DOT). DOT collects a quarterly 10% sample of actual airline itineraries, known as databank DB1B. This sample includes various itineraries—one-way
and roundtrip, non-stop and connecting flights. Then, DOT uses DB1B dataset for
the US domestic market to compute average fares for trips that originate at various
airports. This is what we will refer to as the airport-level average airfares. We have
taken the average of this fare for the two airports (note that our frequency data is
non-directional), and lagged it one year to avoid the otherwise inevitable endogeneity
problem.
The Herfindhal-Hirschmann index (HHI) is potentially endogenous. To correct for
this problem, we have used the number of competitors at the airport-pair-market level
as an instrument. This instrument (note that it is negatively correlated with HHI) is
moderately strong—with the correlation coefficient around −0.6. One can legitimately
argue that this instrument might not completely resolve the problem of correlation with
9 Southwest Airlines relies more on direct point-to-point services, while still technically operating several

smaller hubs.
10 We need to acknowledge here that within-variation in these variables, especially in population, is not

substantial over the time period that we considered, leading to potential inefficiency of the estimates. However, excluding these variables from the specifications would likely lead to model misspecifications, with
far more serious results than mere inefficiency.
11 Due to the obvious multicollinearity issue, we have only been able to include a limited number of such

dummy variables. Specifically, we used dummy variables for month of July, years 2004 and 2006, and the
February-2007 and July-2004 interactions.
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the error term; this is true to the extent that unobserved shocks that lead to entry or
exit also change the competing airlines’ frequency of service. At the very least, the
likelihood of the unobserved shocks that affect a given airline’s frequency of service
also affecting HHI is much higher than that of the same shocks causing market entry
or exit. Similar results to those reported here (with a loss of the number of observations and goodness of fit) were obtained using the lagged number of competitors as
the instrument for HHI. Note also that our study is the first one to take account of the
potential endogeneity of HHI in airline frequency regressions.
Table 1b presents the descriptive statistics for the main variables we use. Since
our data analysis will focus in large part on the sub-sample of routes with non-stop
competition, descriptive statistics for this set of markets are reported separately.

5 Analysis and Results
5.1 Hypotheses and Methodology
Our aim is to examine how multimarket contact is taken into account by the market
players in determining the frequency of service. The anti-competitive effects of multimarket contact on the non-price product characteristics can be manifested through
the lower frequency of service with the higher extent of MMC, other things equal. As
discussed above, lower frequency increases the total cost of travel for passengers by
increasing schedule delay.
We will perform the analysis in two ways. First, we will not separate the potential
impact of the merger, effectively evaluating whether MMC affects frequency in the
longer-term industry equilibrium. Second, we will postulate that the US Airways–
America West merger, having increased the extent of MMC, could have had a structural
effect on the way that MMC affects the airlines’ choice of frequency.
Making such a distinction will allow us to make conclusions as to the origins of
the effect of multimarket contact. If we determine that the merger was the primary
force behind any observed association between the MMC and softer competition, we
will conclude that changes in the industry structure can have a ‘structural’ impact
on the market players’ strategies. Any estimated effect of MMC in the analysis that
assumes that the merger had no impact will give us a general indication of the effect
that multimarket contact has on the airlines’ non-price competition strategies in what
could be considered a longer-term industry equilibrium.
To sum up, the postulated association between the MMC and the airlines’ frequency
of service is that we expect a greater extent of MMC to be associated with a lower
frequency of service.
If this association is a part of the longer-term industry equilibrium, we will observe
it through the corresponding sign of the coefficients on measures of MMC. A study
of the effect of the merger on MMC-frequency relationship following the merger will
require a difference-in-differences identification strategy. We will need to account for
general market and time effects, and try to ensure that the post-merger effect of MMC
on frequency is over and above any ‘usual’ effect of multimarket contact.
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We will approach the problem in two ways: First, since the increase in MMC following the merger should not have changed the airlines’ choices on the monopoly
markets beyond the general industry trend, any post-merger versus pre-merger difference in frequency choices on the non-monopoly markets that also experienced a
change in the level of MMC (i.e., markets served by either of the merger participants)
should be more significant than the same comparison for the monopoly routes. The
corresponding specification will be:
Log(Frequency) = β1 Inon−monopoly + β2 Ipost−merger + β3 IUSHPMarkets
+ β4 Ipost−merger ∗ IUSHPMarkets
+ β5 Inon−monopoly ∗ IUSHPMarkets
+ β6 Inon−monopoly ∗ Ipost−merger
+ β7 Ipost−merger ∗ Inon−monopoly ∗ IUSHPMarkets
+controls + error.

(5)

Here, IUSHPMarkets stands for the indicator variable for the markets that were served by
either US Airways or America West Airlines;12 the remaining notations are selfexplanatory. Then, the key variable will be the post-merger-non-monopoly-routeUSHP interaction. If our hypothesis of the structural impact of the merger on the
MMC-frequency relationship is true, the corresponding coefficient (β7 ) will be negative.
This approach, however, does not take advantage of our measures of MMC; also,
any changes in the airlines’ competition strategies that are not associated with the
change in MMC and result in lower frequency will yield observationally equivalent
results. Our second approach will utilize our measures of multimarket contact at the
expense of excluding monopoly airport-pair markets from the sample. Specifically,
we will estimate the following regression:
Log(Frequency) = γ1 MMC + γ2 Ipost−merger + γ3 IUSHPMarkets
+γ4 Ipost−merger ∗ IUSHPMarkets + γ5 MMC ∗ IUSHPMarkets
+γ6 Ipost−merger ∗ MMC ∗ IUSHPMarkets + controls + error, (6)
where MMC is one of our measures of multimarket contact. The main variable is again
the interaction between the post-merger indicator, the measure of multimarket contact,
and the dummy for markets in which the merger participants operate. As before, if
our hypothesis is true, the corresponding coefficient (γ6 this time) will be negative.
Note that the specification that evaluates the effect of MMC unconditionally from the
merger will include only MMC and the dummy variables for the merger and for the
USHP markets, and exclude any of this variable’s interactions with other regressors.
As noted above, we have estimated both market level and airline-market level fixed
effects models; our focus however will be on the latter. We have used both GLS with
12 Recall that markets that were served by both US Airways and America West have been thrown out of

the sample.
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cluster robust standard errors,13 and the instrumental variable technique (two-stage
least squares, or 2SLS), using the number of competitors as the instrument for HHI.
To examine the longer-run structural effect of the merger on the MMC-frequency
relationship, we have rerun our specifications, restricting the sample in the following
ways: First, we have excluded the first year after the merger (year 2006); second,
we have only retained years 2003 and 2007 (2 years before and two years after the
merger).
A usual robustness check of the difference-in-differences estimator involves incorrectly imposing the timing of the shock. If the effect is still observed when the timing of the shock is incorrect, one may suspect that the data analysis methodology is
flawed. The main robustness check we will administer will involve artificially placing
the merger between 2003–2004 and 2006–2007. This will redefine (rather, incorrectly
define) the post-merger time period. Also, to check that our results are not driven by the
non-linearity of the MMC-frequency relationship, we included both MMC and MMCsquared terms as independent variables in the regressions that evaluate the unconditional effect of MMC. The results are not reported here; however, MMC-squared was
not significant in any of the 2SLS airline-market level fixed effects models.
5.2 Results
The estimation results are presented in the following tables: Table 2 reports the results
of estimation (5); both market and airline-market fixed effects models are presented.
Table 3 includes results for the markets with non-stop competition; here we only report
the airline-market fixed effects specifications, making a distinction between GLS and
2SLS techniques in panels (a) and (b), respectively. Note that we also make a distinction between evaluating the effect of MMC on frequency unconditionally for the
merger (i.e., as a part of the longer-term industry equilibrium), and examining whether
the merger could have caused a structural shift in the market players’ strategies. Table 4
reports results for the sub-samples excluding year 2006, as well as including only years
2003 and 2007. The robustness check imposing the artificial—and incorrect—merger
dates is presented in Table 5.
The results of the market-level fixed effects model, reported in Table 2, indicate that
following the merger, frequency of service on the non-monopolized markets decreased
more significantly than on the monopolistic airport-pair routes. The size of this effect
is small (1.2%) and only marginally significant in market fixed effects model without
IV, and strengthens in both magnitude (to about 4.3%) and significance when HHI is
instrumented for with the number of competitors. However, this effect does not carry
over to a more realistic airline-market fixed effects model.
Evaluating the results for the markets with nonstop competition (Table 3), we see
substantial qualitative differences between the GSL and the 2SLS specifications. Most
strikingly, the evidence of the unconditional MMC-frequency relationship vanishes
when we instrument for HHI. At the same time, the evidence of the hypothesized effect
of the merger on the MMC-frequency relationship carries over to the instrumental var13 We control for both across cross-section heteroscedasticity and within cross-section autocorrelation.
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−0.0645** (0.0235)
−0.0973 (0.0595)

−2.6010** (1.1533)
8.38E−07** (1.03E−07)
3.2663** (0.4916)
0.8515** (0.1636)
−0.2783** (0.0452)
−0.0809** (0.0204)
0.0370 (0.0435)

1.4517 (1.0330)
2.37E−05** (4.74E−06)
8.94E−07** (1.02E−07)
−0.5433** (0.2242)
0.1506 (0.1716)
−0.4871** (0.1110)
−0.3399** (0.0501)
0.0855* (0.0514)
−0.0799** (0.0231)

Constant

Average per capita income

Average population

Route HHI

Log of lagged airfare

Non-monopoly route

Post merger

USHP markets

Post-merger*Non-monopoly route

−0.0428** (0.0122)
0.6049

−0.0124* (0.0078)
0.6768

Post-merger*Non-monopoly
route*USHP markets
Adjusted R-squared

0.8429

0.0658 (0.0683)

−0.2185** (0.0691)

0.1482** (0.0709)

−0.3454** (0.0414)

−0.1329** (0.0542)

0.1569* (0.0877)

−0.1693 (0.1331)

Dependent variable: natural logarithm of frequency
Number of observations: 15,981
Cluster robust standard errors in parentheses
Market fixed effects regressions include airline dummy variables; all regressions include relevant year, month, and month–year dummy variables
Statistical significance: * −10%; ** −5%

−0.1555* (0.0815)

−0.0424 (0.0300)
−0.2332** (0.0895)

Post-merger*USHP markets

Non-monopoly route*USHP markets

0.1236** (0.0504)

0.2701 (0.1761)

1.06E−06** (1.12E−07)

2.33E−05** (4.89E−06)

0.6506 (0.6645)

FE

FE 2SLS

FE

1.80E−05** (4.67E−06)

Airline-market fixed effects

Market fixed effects

Table 2 Results for all markets

0.8328

0.0450 (0.0693)

−0.1924** (0.0682)

−0.0633 (0.0600)

−0.0648** (0.0244)

0.1817** (0.0694)

−0.3285** (0.0422)

0.3958** (0.1103)

0.1991** (0.0903)

1.3429** (0.2988)

1.05E−06** (1.13E−07)

2.15E−05** (5.04E−06)

−0.9665 (0.7181)

FE 2SLS
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(9.76E−08)

−0.1638** (0.0431)
0.1456** (0.0336)
0.0010** (0.0003)

−0.0760** (0.0302)

0.1022** (0.0235)

–

USHP markets

Post-merger*
USHP markets
MMC*USHP markets

Post-merger*
MMC*USHP markets
Adjusted R-squared

−0.3872** (0.0660)

−0.3841** (0.0655)

Post-merger

0.5567** (0.1138)

MMC

−0.0007** (0.0003)
0.8509

–

0.8506

−0.0021** (0.0003)

0.5465** (0.1138)

−0.0017** (0.0002)

Log of lagged airfare

−0.5481** (0.1115)

(9.63E−08)

−0.5521** (0.1116)

Route HHI

4.40E−07**

4.59E−07**

(7.99E−06)

Average population

income

(7.90E−06)

−0.0225 (0.8563)
2.64E−05**

−0.0525 (0.8530)

2.60E−05**

Constant

Average per capita

(a) Airline-market fixed effects GLS

0.8492

–

–

0.0639** (0.0221)

−0.0805** (0.0307)

−0.4082** (0.0660)

−0.3399** (0.0849)

0.5420** (0.1140)

−0.4961** (0.1120)

(9.66E−08)

5.17E−07**

(8.06E−06)

2.82E−05**

−0.3698 (0.8472)

Model 1

Model 1

Model 2

RMMC

AMMC

Table 3 Results for markets with non-stop competition

0.8496

−0.3284** (0.0992)

0.1309 (0.0992)

0.1472** (0.0334)

−0.1020** (0.0464)

−0.4123** (0.0664)

−0.2852** (0.0931)

0.5524** (0.1137)

−0.4928** (0.1120)

(9.74E−08)

4.99E−07**

(8.14E−06)

2.88E−05**

−0.4031 (0.8459)

Model 2

0.8503

–

–

0.1117** (0.0248)

−0.0941** (0.0307)

−0.3856** (0.0654)

−0.0018** (0.0002)

0.5402** (0.1141)

−0.5464** (0.1116)

(9.61E−08)

4.63E−07**

(7.89E−06)

2.56E−05**

−0.0098 (0.8550)

Model 1

AvgMMC

0.8504

−0.0006 (0.0004)

0.0010** (0.0004)

0.1404** (0.0357)

−0.1755** (0.0480)

−0.3870** (0.0659)

−0.0021** (0.0003)

0.5484** (0.1140)

−0.5398** (0.1116)

(9.76E−08)

4.46E−07**

(7.96E−06)

2.58E−05**

0.0293 (0.8593)

Model 2
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0.0011** (0.0004)

−0.0068 (0.0329)

0.0651** (0.0253)

–

USHP markets

Post-merger* USHP
markets
MMC*USHP markets
−0.0011** (0.0003)
0.8205

–

0.8226

−0.0903* (0.0466)

−0.3446** (0.0747)

−0.3881** (0.1055)
0.8066

0.8068

0.2498** (0.1126)

0.1308** (0.0377)

−0.0504 (0.0499)

−0.3439** (0.0770)

0.3267** (0.1173)

0.7347** (0.1273)

1.9915** (0.2915)

(1.10E−07)

4.71E−07**

(9.60E−06)

(0.9619)
1.80E−05*

−2.5599**

Model 2

–

–

0.0371 (0.0379)

0.0058 (0.0462)

−0.3383** (0.1349)

0.3138** (0.1526)

0.7165** (0.1740)

1.9685** (0.4173)

(1.83E−07)

4.91E−07**

(1.72E−05)

(1.4146)
1.73E−05

Dependent variable: natural logarithm of frequency
Number of observations: 6,784
Cluster robust standard errors in parentheses
All regressions include relevant year, month, and month–year dummy variables
Statistical significance: * −10%; ** −5%

Post-merger*
MMC*USHP markets
Adjusted R-squared

0.1341** (0.0365)

−0.3392** (0.0733)

Post-merger

0.6998** (0.1229)
−0.0002(0.0003)

0.6843** (0.1223)

−0.0001(0.0003)

Log of lagged airfare

MMC

1.5380** (0.2546)

(1.08E−07)

1.4480** (0.2538)

Route HHI

(1.06E−07)

(9.24E−06)

Average population

4.63E−07**

(9.05E−06)

Average per capita

4.86E−07**

(0.9460)
1.95E−05**

(0.9388)
1.90E−05**

income

−2.0231**

−1.9665**

Constant
−2.4892*

Model 1

Model 1

Model 2

RMMC

AMMC

(b) Airline-market fixed effects IV

Table 3 continued

0.8187

–

–

0.0526* (0.0273)

−0.0019 (0.0335)

−0.3417** (0.0743)

0.0002 (0.0003)

0.6926** (0.1239)

1.5856** (0.2598)

(1.06E−07)

4.96E−07**

(9.19E−06)

(0.9536)
1.89E−05**

−2.1491**

Model 1

AvgMMC

0.8144

−0.0011** (0.0004)

0.0015** (0.0005)

0.1099** (0.0404)

−0.1114** (0.0512)

−0.3435** (0.0761)

-1.39E−05 (0.0004)

0.7144** (0.1251)

1.7369** (0.2638)

(1.09E−07)

4.69E−07**

(9.43E−06)

(0.9640)
1.90E−05**

−2.2377**

Model 2
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income

−0.2436** (0.0564)

−0.4207** (0.1160)
0.8105

−0.0007** (0.0003)
0.8265

Post-merger*
MMC*USHP markets
Adjusted R-squared

0.1559** (0.0434)

(6.20E−06)

(1.13E−05)

0.0002 (0.0006)
0.8166

0.8233

0.0002 (0.0008)

0.0871 (0.0571)

−0.0865 (0.0729)

−0.2974** (0.0908)

−0.0011** (0.0005)

0.2966* (0.1635)

1.6633** (0.4972)

(1.37E−07)

4.42E−07**

−0.0006(0.0004)

0.0013** (0.0004)

0.1047** (0.0446)

−0.0506 (0.0517)

−0.2416** (0.0543)

−0.0007* (0.0004)

0.4941** (0.1281)

1.3602** (0.2738)

(1.05E−07)

4.51E−07**

Dependent variable: natural logarithm of frequency
Model used: airline market fixed effects 2SLS
Number of observations: 3,415
Cluster robust standard errors in parentheses
All regressions include relevant year, month, and month–year dummy variables
Statistical significance: * −10%; ** −5%

0.1798 (0.1189)

0.1235** (0.0404)
0.0011** (0.0004)

Post-merger* USHP markets

0.0326 (0.0492)

MMC*USHP markets

−0.2441** (0.0538)
−0.0384 (0.0489)

Post-merger

USHP markets

MMC

0.5010** (0.1326)
0.2952** (0.1209)

0.4925** (0.1268)
−0.0008** (0.0004)

Log of lagged airfare

(1.08E−07)
1.8071** (0.2741)

1.2435** (0.2670)

(1.04E−07)

(6.45E−06)
4.59E−07**

(6.14E−06)
4.47E−07**

Route HHI

Average population

0.7738

−0.0254(0.2010)

−0.4852* (0.2519)

0.0985 (0.0654)

0.1257 (0.0870)

−0.2870** (0.1016)

0.6162** (0.1961)

0.2935* (0.1776)

2.7852** (0.6035)

(1.50E−07)

4.65E−07**

(1.28E−05)

1.78E−05

−0.4878 (1.3800)

2.05E−05*

0.3532 (1.3236)

1.26E−05**

−0.4341 (0.9222)

−0.8690 (0.9450)

−0.3638 (0.9082)
1.33E−05**

Constant

Average per capita

1.21E−05*

RMMC

AMMC

RMMC

AMMC

AvgMMC

Excluding 2004 and 2006

Excluding 2006

Table 4 Evaluating MMC effect in the longer run, airline-market fixed effects with IV

0.8093

−3.90E−05 (0.0008)

0.0008 (0.0009)

0.0826 (0.0671)

−0.1124 (0.0784)

−0.2967** (0.0928)

−0.0009(0.0006)

0.3162* (0.1686)

1.8760** (0.5250)

(1.39E−07)

4.53E−07**

(1.16E−05)

1.99E−05*

0.0926 (1.3781)

AvgMMC
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0.6825** (0.1237)
−0.0001(0.0003)

(9.52E−06)

0.3165** (0.1183)

0.7075** (0.1283)

2.0156** (0.2920)

(1.08E−07)

4.90E−07**

(9.55E−06)

0.3379** (0.1170)

0.7156** (0.1278)

1.9827** (0.2919)

(1.07E−07)

5.22E−07**

(9.32E−06)

0.8052

0.0010* (0.0006)

0.0569* (0.0327)

−0.1008* (0.0537)

0.8065

0.8144

−0.2630** (0.1070) −0.0002(0.0005)

0.1133 (0.1037)

0.0741* (0.0380)

−0.0130(0.0491)

Dependent variable: natural logarithm of frequency
Model used: airline market fixed effects 2SLS
Number of observations: 6,784
Cluster robust standard errors in parentheses
Post-merger period is defined to include years 2004, 2006, 2007; or only 2007, depending on the assumption as to the timing of the merger
All regressions include relevant year, month, and month–year dummy variables
Statistical significance: * −10%; ** −5%

0.8197

0.8194

-0.0129 (0.1343)
0.0359 (0.0914)

0.0006* (0.0003)

Adjusted R-squared

0.0004 (0.0005)

MMC*USHP markets

0.0410 (0.0336)

−0.0161(0.0549)

0.0275 (0.0355)
−0.0002(0.0003)

0.0572* (0.0303)

Post-merger* USHP markets

−0.0382(0.0454)

Post-merger* MMC*USHP markets 5.59E−05 (0.0004)

−0.0687(0.0494)

USHP markets

0.6995** (0.1258)

1.7621** (0.2599)

(1.07E−07)

5.33E−07**

(9.32E−06)

1.81E−05*

−2.3706** (0.9469)

Merger in 2006

0.8133

0.0001 (0.0004)

0.0008** (0.0004)

−0.0163(0.0406)

−0.0586(0.0497)

−0.3336** (0.0759)

−8.73E−05 (0.0004) −6.37E−05 (0.0004)

0.6987** (0.1259)

1.7288** (0.2586)

(1.07E−07)

4.91E−07**

−0.3376** (0.0741) −0.3399** (0.0744) −0.3390** (0.0767) −0.3455** (0.0769) −0.3389** (0.0756)

MMC

Post-merger

0.6771** (0.1240)
−0.0002(0.0003)

Log of lagged airfare

1.5557** (0.2562)

(1.05E−07)

1.5499** (0.2553)

Route HHI

(1.05E−07)

(9.15E−06)
5.40E−07**

4.97E−07**

1.80E−05*

(9.13E−06)

income

Average population

1.82E−05*

1.91E−05**

1.67E−05*

−1.9686** (0.9467) −2.2071** (0.9332) −2.4327** (0.9647) −2.6377** (0.9530) −2.1790** (0.9586)
1.81E−05**

Merger in 2003

Constant

Merger in 2006

AvgMMC

Average per capita

Merger in 2003

Merger in 2003

Merger in 2006

RMMC

AMMC

Table 5 Robustness check: artificial merger date, airline-market fixed effects with IV
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iable specifications. Note that this evidence is only robust for the airline-market level
measures of multimarket contact. Numerically, the coefficient on the AMMC × PostMerger × USHPMarket interaction variable from the corresponding specification in
Table 3b suggests about a 7.3% decrease in frequency of service at the mean value
of AMMC for the sub-sample of routes with the non-stop competition.14 Given the
corresponding sub-sample mean frequency, this translates into 16 fewer flights per
month. To put this into perspective, the average carrier in the affected markets cuts
roughly two roundtrips per week (as opposed to what that carrier would have done
absent the merger). The corresponding effect for RMMC is slightly larger—around a
9.5% reduction in frequency at the sub-sample mean. This translates into almost 21
fewer flights per month, or about 2.5 roundtrips per week.
The results presented in Table 4 show limited support for the supposition that the
effect of the merger on the MMC-frequency relationship was long-lived. This appears
consistent with the carriers’ attempting to soften competition following an event that
increased the extent of MMC throughout the industry; yet we can also say that this
attempt was not especially successful, as the lack of evidence for the longer-term “strategic” shift following the merger suggests. The robustness checks that are reported in
Table 5 demonstrate that (with only one exception) setting the merger date arbitrarily
does not produce the previously detected effect of the merger on the MMC-frequency
relationship.
Thus, we postulated that the US Airways–America West merger could have produced a change in MMC significant enough for the increase in multimarket contact
to start affecting the airlines’ frequency choices. We determined this to be true for the
airline-market fixed effects specifications and the airline-market specific measures of
MMC; evidence for the route-specific measure of multimarket contact is weaker. The
structural effect of merger on the impact of MMC that we detect is actually consistent with the findings of previous studies of the price effects of multimarket contact
(Focarelli and Panetta 2003; Kim and Singal 1993; Singal 1996).
In summary, the post-merger effect of MMC on frequency—the key non-price
characteristic of airline services—has been to decrease it, thereby making travel less
convenient for an average passenger, and effectively increasing the total price of the
trip. Our results imply that the well-documented anti-competitive price effects of
MMC may be compounded by the lower product quality, at least following an event
that increases the extent of the multimarket contact. Moreover, since frequency of service is directly related to the total cost of travel for the passengers, we are effectively
documenting the MMC-price effect, looking at it from a different angle.
The effect that we observed dissipates over time; this appears to be consistent
with a not exceptionally successful attempt at softening the competition on the nonprice side of the product characteristics following a consolidation event, which has
increased the extent of MMC throughout the industry. Finally, robustness checks that

14 To get this number, simply multiply the corresponding regression coefficient from Table 3b by the aver-

age AMMC for the sub-sample of markets with non-stop competition, from Table 1b. Then, recall that the
resulting number is the estimate of the difference in logarithm of frequency of service, which approximates
percentage change.
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we implemented suggested that the observed effect is due to the merger, and cannot
be considered random or explainable by general industry trends.
The control variables exhibit relatively stable behavior across specifications, with
one notable exception. The effect of the measure of market concentration that we
employ (the Herfindhal-Hirschmann index) reverses when we move from GLS to
instrumental variables specifications. On the one hand, we can expect that the airlines’ competition in frequency of service may lead to higher frequency of service in
response to less market concentration, other things equal (e.g., Bilotkach et al. 2010).
On the other hand, when some market participants increase their frequency of service, HHI will increase even if the competitors do not respond to this change in any
way, implying a potential positive correlation between the two variables. Note that
our study is the first one to recognize this endogeneity between frequency and market
concentration. Other control variables exhibit expected behavior: frequency rises with
per capita income, population, and airfares.

6 Concluding Comments
This paper takes advantage of a recent merger in the US airline industry to examine
the effects of the multimarket contact on the market players’ behavior from a new
angle. Specifically, we examine the effects of MMC on frequency as the most notable
non-price product characteristic of the airlines’ services. Our study differs from most
of the previous literature on the issue of multimarket contact, which looks at the price
effects. We would like to learn whether the well-documented price effects are exacerbated on the product quality side, so that “mutual forbearance” leads not only to higher
prices, but also to lower product quality. At the same time, our investigation is related
to the studies of price effects of multimarket contact, since the measure of quality that
we have chosen (frequency of service) directly affects the passengers’ total price of
travel, which includes the airfare and the value of travel time.
We examine the impact of MMC both unconditionally on the merger, and postulating that the merger, having changed the degree of the multimarket contact throughout the industry, could have served as a structural shock for the market participants,
affecting the impact of multimarket contact on the airlines’ choice of frequency. This
suggestion is consistent with the literature that finds that mergers could have changed
the nature of competition among market participants.
We did find that the US Airways–America West merger changed the way that the
airlines take into account the extent of MMC when making strategic choices as to
frequency of service. Specifically, following the merger, the greater extent of MMC
became associated with a lower frequency (above and beyond the general industry
trend for fewer flights). The documented effects show up more robustly in the specifications employing the airline-market specific measures of MMC, as compared to the
regressions using a market-specific measure (the latter approach appears to be more
popular in the literature).
Also, we found that the obtained effects are larger in magnitude immediately after
the merger than when evaluated over a more extended time period. This pattern appears
consistent with the attempt to use a greater extent of multimarket contact following

123

114

V. Bilotkach

the merger to reach an equilibrium involving softer competition, manifested in lower
product quality (in particular, lower frequency). This serves as additional evidence
of the “structural” shock that the merger had: It appears that in the longer term, the
effect of MMC is weak (as also evidenced by the not robust unconditional effect on
frequency), but an exogenous change in the extent of multimarket contact will affect
the market participants’ conduct.
We can learn the following from our analysis: First, multimarket contact can influence the firm’s choices of non-price product characteristics. Second, rather than being a
part of equilibrium industry structure, this impact may be precipitated by an exogenous
change in the level of MMC. Finally, we suggest that mergers that have a significant
industry-wide effect on the extent of MMC may produce industry-wide strategic (and
not pro-competitive) shifts in the choice of non-price product characteristics. The list
of industries in which a merger can have a large-scale effect on the extent of multimarket contact is potentially long (hotels, fast food restaurants, banking, retail, just
to name a few–generally, any industry where competition is between the chains of
stores); therefore, it will be possible and interesting to apply our methodology to
other industries to gauge the general applicability of our results. If similar evidence
to that presented here is collected for other markets, this may point to an additional
effect that should be taken into consideration when evaluating proposed mergers and
acquisitions.
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