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Abstract
The expansion of Southwest Airlines and JetBlue Airways has sparked new
empirical interest in the effects of low-cost carriers (LCC) on existing airfares.
Namely, empirical studies have attempted to capture the threat, or potential
competition, of an entrant. This paper examines incumbent airline prices as
a result of potential and actual competition from both Southwest Airlines and
JetBlue Airways from 1993 to 2009 by analyzing mean airfares as well as
SULFH GLVSHUVLRQ RQ LQFXPEHQW URXWHV , LQFRUSRUDWH D SDQHO 2/6 ZLWK ¿[HG
HIIHFWVPRGHODVZHOODV*/6PRGHOZLWKUDQGRPHIIHFWV&RQVLVWHQWZLWKUHFHQWOLWHUDWXUHWKLVSDSHU¿QGVWKDWOHJDF\LQFXPEHQWVFXWIDUHVVLJQL¿FDQWO\
when threatened by Southwest Airlines. However, low-cost incumbents do not
exhibit the same magnitude of pre-emptive price cutting. When threatened by
-HW%OXHQHLWKHUOHJDF\QRUORZFRVWFDUULHUVFXWIDUHVVLJQL¿FDQWO\VXJJHVWing that incumbents react differently when threatened by Southwest versus
JetBlue. The evidence of increased price dispersion is mixed with price dispersion decreasing on legacy carrier routes as a result of Southwest threat and
entry but increasing on legacy carrier routes as a result of JetBlue threat and
entry.

1 The author graduated from the Massachusetts Institute of Technology in June 2011 with a BS in
Economics, a BS in Mathematics, and a minor in Management Science with a concentration in
Finance. This paper was written during the 2010-2011 academic year as part of his senior thesis.
He thanks Professors Sarah Ellison and Nancy Rose of MIT, Professor James Feyrer of Dartmouth
College for their guidance and comments and Professors Chad Syverson of the University of
Chicago, Severin Borenstein of UC Berkeley and Bogdan Daraban of Shenandoah University for
providing sample data and codes. Brad Shapiro and Chris Palmer of MIT and Kerry Tan of The Ohio
State University also gave helpful guidance.
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I. Introduction
The Airline Deregulation Act of 1978 dramatically altered the competitive
landscape of the US airline industry, ushering in an era of head-to-head competition between low-cost carriers (LCCs) and legacy carriers. In particular,
WKHFRQWLQXHGH[SDQVLRQRI6RXWKZHVW$LUOLQHVWKHPRVWSUR¿WDEOHSOD\HULQ
the LCC space today, has become a principal driving force behind the growth
of LCCs and the ubiquity of low fares across routes in general. The impact
of LCCs has attracted an increasing amount of empirical attention within the
industrial organization literature in the past. Unlike legacy carriers which utilize a hub-and-spoke network and operate with a variety of different aircrafts,
LCCs operate within a point-to-point network, allowing them to implement
FRQVLGHUDEOHÀH[LELOLW\LQURXWHVÀRZQDQGRSHUDWHZLWKORZHUFRVWV)RUH[DPSOHWKHQXPEHURISDVVHQJHUVÀ\LQJ/&&VPRUHWKDQGRXEOHGIURP
to 2007 and LCCs entered a total of 598 routes from 1997 to 2007 (Tan 2010).
From 1993 to 2004, Southwest alone nearly tripled its revenues from $2.3 to
ELOOLRQ *RROVEHHDQG6\YHUVRQ )LJXUHGHSLFWVWKHJURZWKLQ
airports serviced by Southwest and JetBlue from 1993 to 2009.
The main objective of this paper is to extend upon previous empirical
work on the impact of LCC entry threat by focusing on the particular expansionary nature of Southwest Airlines and JetBlue Airways, the two most dominant LCCs in the industry today. Within the airline industry literature, entry
threat captures the scenario in which a particular LCC has begun operations in
two endpoints of a route, EXWKDVQRWVWDUWHGÀ\LQJWKHURXWHLWVHOI.2 Because an
incumbent airline senses the increased probability that an entrant may potentially enter the route, existing fares would likely decrease well in advance of
actual entry as the incumbent looks to deter entry or to generate brand loyalty
among existing customers and "cushion" the impact of imminent competition.
With Southwest and JetBlue's staggering expansion in the past decade which
has witnessed the consolidation of several legacy carriers (i.e. United AirlinesContinental merger in May 2010) and the bankruptcy of others (Japan Airlines
in January 2010), the airline industry is an excellent place to examine the strategic nature of entry deterrence.
2 Tan (2010) provides a succinct distinction between potential (or entry threat) and actual competition.
Suppose Southwest operates out of both Boston Logan International Airport (BOS) and Philadelphia
International Airport (PHL) and that it services the BOS-PHL route. Actual competition is said
to occur if the incumbent on the route, say US Airways, services the route at the same time as
Southwest. In this case, there is no entry threat because actual entry onto the route is guaranteed.
6XSSRVH6RXWKZHVWDOVRRSHUDWHVRXWRI1HZ<RUN/D*XDUGLD /*$ EXWQRWWKH%26/*$URXWH
In this case US Airways potentially competesZLWK6RXWKZHVWRQWKH%26/*$URXWHDWWKHWLPHWKDW
6RXWKZHVWRSHUDWHVRXWRIERWKDLUSRUWVEXWQRWWKHDFWXDOURXWHLWVHOI+HUHWKH%26/*$URXWHLV
threatened by Southwest and US Airways, the incumbent on the route, may likely cut fares before
any actual Southwest competition.
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The remainder of this paper is organized as follows: Section 2 discusses
existing literature on this topic. Section 3 discusses the data collection methodology. Section 4 suggests an empirical strategy to examine the effect of
entry threats and the motive for preemptive price cutting. Section 5 presents
WKHHPSLULFDO¿QGLQJVDQGGLVFXVVLRQV/DVWO\6HFWLRQFRQFOXGHVWKHSDSHU

Figure 1: Southwest and JetBlue aggressively expanded operations out of metropolitan airports from 1993 to 2009.

II. Literature Review
The airline transportation literature is dense with studies imparting the
salutary impacts of LCC entry on airfares and air travel. Morrison (2001)
found that the estimated savings (or decrease in competitor airfares), due to actual, adjacent and potential competition from Southwest, totaled $12.9 billion
by 1998, of which $3.4 billion of these savings were directly attributable to
Southwest's lower fares. Tan (2010) examined both legacy and LCC responses
to several potential entrants and found that legacy incumbents cut fares more
aggressively than LCC incumbents. Bennett and Craun (1993) studied Southwest's expansion into California in the early 1990s by examining discrete price
drops on the Oakland-Burbank route and found that Southwest's operations
resulted in a 55% decrease in prices as well as a sixfold increase in passenger
WUDI¿F2QDVLPLODUQRWH'UHVQHU/LQDQG:LQGOH  H[DPLQHGWKHVSLOOover effects of Southwest by examining fares on routes from nearby airports
and suggested that the presence of a low-cost carrier on a particular route induced competitive price pressures in the form of spillovers onto other routes,
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UHVXOWLQJLQKLJKHUSDVVHQJHUWUDI¿FDQGLQFUHDVHGFRQVXPHUZHOIDUH3
It is only until recently that economists have started to examine what happens to prices beforeORZFRVWHQWU\*RROVEHHDQG6\YHUVRQ  H[DPLQHG
how incumbents respond to the threat of Southwest entry as opposed to actual
entry by analyzing average airfares from 1993-2004 with the following question in mind: Are entry threats credible? They restricted their sample to Southwest airports only and focused on scenarios where Southwest started operatLQJLQERWKHQGSRLQWVRIDURXWHEXWEHIRUHLWDFWXDOO\VWDUWHGÀ\LQJWKHURXWH
&RQWUROOLQJ IRU DLUSRUWVSHFL¿F FRVW VKRFNV WKH\ IRXQG WKDW LQFXPEHQWV FXW
IDUHVVLJQL¿FDQWO\ZKHQWKUHDWHQHGE\LPPLQHQW6RXWKZHVWHQWU\DQGWKDWRYHU
half of Southwest's total impact on incumbent fares occurred from mere threat
alone, with fares initially dropping 17% in the quarter4 of threat (ie Southwest
operates both endpoints) and ultimately dropping 29% three years after route
entry.
*RROVEHHDQG6\YHUVRQ V  ¿QGLQJVWKDWDLUOLQHVGRLQIDFWFXWSULFHV
prior to entry run counter to the classic view of limit pricing, promulgated
by the Chicago School, which implies that airlines are static players and
should not cut prices before they have to. Other traditional arguments center
around the notion that preemptive price-cutting is irrational because it entails
GHFUHDVHGVKRUWWHUPSUR¿WVDQGFRVWO\FRPSHWLWLYHDFWLRQVZLWKQRPDWHULDO
LPSDFWRQIXWXUHSUR¿WV *RROVEHHDQG6\YHUVRQ 6RWKHQZK\PLJKW
an incumbent preemptively cut fares before actual competition has occurred?
Theoretical articles by Klemperer and Roberts (1982) and Fudenberg and
Tirole (1986) suggest that incumbents may resort to preemptive price cutting
as a signaling mechanism to appear as if they too are low-cost and subseTXHQWO\GHWHUHQWU\LQKRSHVRIUHDSLQJPRQRSRO\OLNHSUR¿WVRQSDVVHQJHU
heavy routes.5 Another theoretical construct in the entry deterrence literature
is "predatory pricing," a scenario in which an incumbent engages in a war of
attrition against the entrant by slashing fares well below costs and thereby sacUL¿FLQJVKRUWWHUPSUR¿WVLQKRSHVRILQGXFLQJH[LW2QFHWKHHQWUDQWH[LWVWKH
incumbent charges supracompetitive prices in a monopolistic setting. Because
WKHLQFXPEHQW¿UPLVRIWHQEHWWHUHVWDEOLVKHGDQG¿QDQFLDOO\VWURQJHULWPD\
EHDEOHWRVXVWDLQSUHGDWRU\SUDFWLFHVLQRUGHUWRDFKLHYHJUHDWHUSUR¿WVZKHQ
3 The authors studied how airlines operating from Washington Reagan National (DCA) might change
fares as Southwest enters Washington-Baltimore (BWI). DCA and BWI serve air travelers in the
greater Washington DC area and are located within 50 miles of each other.
 7KHWHUPTXDUWHULVXQGHUVWRRGWREH¿VFDOTXDUWHU4XDUWHULVWKHPRQWKSHULRGEHJLQQLQJZLWK
January 1 and ending with March 31.
5 Alternatively, incumbents may welcome entry if the entrant is a good candidate for an alliance, merger
or buyout.
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exit is all but certain. Both arguments assume that entry threats are credible.
Figure 2 delineates incumbent prices surrounding LCC entry and exit events
in the event of predatory pricing and entry deterrence. Here, P0, P1, and P2
represent the pre-entry, post-entry and post-exit equilibrium prices of the incumbent.

Figure 2: Illustrative impact of Southwest entry and exit events on incumbent
airfares. Source: Daraban and Fournier (2008)
The predatory pricing argument has received mixed reception within emSLULFDOH[SHULPHQWV0F*HH  ZDVDPRQJWKHWKH¿UVWVNHSWLFVRISUHGDWRU\SULFLQJ%\H[DPLQLQJWKH6WDQGDUG2LO&RPSDQ\EDFNLQ0F*HH
 IRXQGWKDWSUHGDWRU\SULFLQJGLGQRWGULYHRXWFRPSHWLQJUH¿QHUVDQG
that Standard Oil achieved its monopoly through other means such as mergers
and acquisitions. On the other hand, Milgrom and Roberts (1982) argued that
predatory pricing can result from perfectly rational behavior in anti-competitive settings. Indeed, the airline industry is a perfect example. Several landmark antitrust suits brought forth by low-cost carriers against legacy incumEHQWVKDYHUHLJQLWHGLQWHUHVWLQZKHWKHU¿UPVHQJDJHLQSUHGDWRU\SULFLQJLQ
order to drive out competitors. In the 1999 case United States of America vs.
AMR Corporation, the US government alleges that American Airlines priced
its fares and products well below costs, attempting to exclude competition
via "reputation for predation." Other recent cases have involved Air Canada,
Quantas and Deutsche Lufthansa, each involving an injunction against the
more established incumbent for manipulating fares to exclude competition.
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Other authors have examined the price distribution resulting from LCC
HQWU\%RUHQVWHLQDQG5RVH  DQG*HUDUGLDQG6KDSLUR  ERWKSURvide compelling but contrasting evidence on the effects of competition on directional movements in price dispersion. Borenstein and Rose (1994) used
cross-sectional data to analyze price dispersion on routes and concluded that
the absolute difference in fares between two passengers on a route is roughly
36 percent of the airline's average ticket price. In addition, this dispersion was
PRUHSURQRXQFHGRQURXWHVZLWKPRUHFRPSHWLWLRQRUORZHUÀLJKWGHQVLW\,Q
FRQWUDVW*HUDUGLDQG6KDSLUR  XWLOL]LQJDSDQHOGDWDIRXQGWKDWSULFH
dispersion decreases with competition.
Apart from the airline industry, entry deterrence has been closely researched in several other industries. Ellison and Ellison (2007) tested for strategic entry deterrence in the drug and pharmaceutical industry by examining
the behavior of pharmaceutical incumbents just prior to losing patent protection. They found that in markets of intermediate size, incumbents reduced advertising immediately prior to patent expiration as evidence of strategic entry
deterrence. Along the same vein, Dafny (2005) investigated whether hospitals
and other medical establishments also engage in strategic entry deterrence
by examining the growth in Medicare claims for electrophysiological studies (EP), a corrective heart procedure, after a 1990 Medicare policy that effectively lowered entry barriers for hospitals seeking to perform EPs. Dafny
(2005) found that the growth in the volume of EPs was highest in markets with
intermediate attractiveness, or markets where potential entrants are mostly on
the fence about entering. In other words, incumbent hospitals in markets facing the most uncertainty around potential competition performed more EPs
than hospitals in markets where entry was either extremely likely or unlikely.
2.1 Contribution to the Literature
7KLVSDSHULQFRUSRUDWHVUHFHQW¿QGLQJVRQORZFRVWFDUULHUFRPSHWLWLRQ
LQWRDFRPSUHKHQVLYHDQDO\VLVDQGH[SDQGVWKHHPSLULFDO¿QGLQJVLQWKHOLWerature in several key ways. Namely, this paper: (1) uses panel data on airfares to examine the extent of incumbent price-cutting from Southwest and
JetBlue potential and actual competition during a window of nearly 20 years
on both the legacy and low-cost carrier cohorts, (2) examines pricing behavior
on routes that Southwest eventually exits to determine patterns of predatory
pricing, (3) documents fare-cutting across routes with varying market concentrations of legacy and LCC carriers and across other route characteristics,
(4) and analyzes price dispersion on Southwest and JetBlue threatened routes
XVLQJWKH*LQLFRHI¿FLHQWDVDPHDVXUHRISULFHLQHTXDOLW\
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III. Methodology
The data used in this paper originates from the Bureau of Transportation
Statistics' Airline Origin and Destination Survey (DB1B) database from the
¿UVWTXDUWHURIWKURXJKWKHIRXUWKTXDUWHURI7KH'%%GDWDEDVH
contains quarterly data on airfares and provides a random 10% sample of all
domestic tickets from reporting carriers.
I pulled the following data from the DB1B database: the origin and the
GHVWLQDWLRQDLUSRUWVLGHQWL¿HGE\WKHDLUSRUW VWKUHHOHWWHUDLUSRUWFRGH LH%RVWRQ/RJDQLV%26 WKHIDUHUHSRUWHGE\WKHFDUULHURQDVSHFL¿FURXWHWKH
operating carrier, the reporting carrier, the ticketing carrier, the type of trip (i.e.
RQHZD\URXQGWULSHWF WKHFRXSRQW\SH LH¿UVWFODVV GLVWDQFHSULQWHGRQ
WKH LWLQHUDU\ WKH PDUNHW GLVWDQFH ÀRZQ DQG WKH QXPEHU RI SDVVHQJHUV ZKR
paid that particular fare. The obtained raw DB1B data are at the itinerary level
meaning that each observation provides the carrier fare for a particular passenger itinerary in a particular quarter. Additional steps were taken to aggregate
and clean the raw data.
First, all observations were aggregated to the route-carrier-quarter level
WRUHVHPEOHDSDQHOGDWDVHWZLWKHDFKREVHUYDWLRQUHÀHFWLQJWKHDYHUDJHFDUrier fare, weighted by the number of passengers who paid that fare, on a route
in a given quarter. Hence, the average market fare can be expressed below as:

where pijt is the reported fare on route j serviced by carrier i in quarter t,
nijt is the number of people who paid that particular market fare, and Nijt is the
WRWDOQXPEHURISDVVHQJHUVÀ\LQJFDUULHUi on route j in quarter t.
Second, because the raw DB1B lists three separate carrier variables for
each observation (reporting carrier, operating carrier and ticketing carrier), a
simplifying assumption was made to identify each observation with only the
ticketing carrier.6 Because an air-traveler chooses a particular airline based on
the price of the airline that issues the ticket and not based on the airline that
actually operates or reports the fare, the ticketing carrier was used to simplify
the analysis, similar to Tan (2010). Market share values were calculated by
dividing the total number of tickets issued by that carrier in a given route and
quarter by the total number of tickets issued by all the carriers on that route.
6 The reporting carrier refers to the carrier that reported the fare to the Bureau of Transportation Statistics.
7KHRSHUDWLQJFDUULHUUHIHUVWRWKHFDUULHUWKDWDFWXDOO\ÀLHVWKHURXWH7KHWLFNHWLQJFDUULHUUHIHUV
WRWKHFDUULHUWKDWLVVXHVWKHSDVVHQJHUWKHWLFNHWIRUWKHÀLJKW:KLOHWKH\DUHWKHVDPHLQPRVW
instances, the three variables may differ under certain codeshare agreements whereby a regional
airline operates the route under a legacy carrier name.
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Third, the following was used to clean the raw DB1B data and narrow the
original data set. Any observation with fares below $20 or fares above $9998
was dropped from the dataset. Furthermore, the Standard Industry Fare Level
6,)/ GDWDVHWZDVREWDLQHGWRUXOHRXWIDUHV¿YHWLPHVWKH6,)/IRUWKDWSDUticular route. Tickets with more than 2 coupons for a one-way trip or more than
IRXUFRXSRQVIRUDURXQGWULSZHUHGURSSHG2EVHUYDWLRQVZLWKDQXQLGHQWL¿HG
WLFNHWLQJFDUULHURUFRQQHFWLQJÀLJKWVZHUHGURSSHG$OOREVHUYDWLRQVLQYROYing a change of planes or to a non-US destination were dropped. Only one-way
and roundtrip were included in the sample---open-jaw trips were excluded.7
0RUHRYHUFRQVLVWHQWZLWKSUHYLRXVOLWHUDWXUH,IRFXVHGRQO\RQURXWHVÀRZQ
by the following carriers: American, AirTran, Alaska, Continental, Delta,
Frontier, JetBlue, Northwest, Southwest, Spirit, United, and US Airways. This
effectively yields a sample of six legacy carriers and six low-cost carriers.
Fourth, because fares are affected by a variety of route or airport charDFWHULVWLFV LHGLVWDQFHVL]HRIDLUWUDI¿FKXE YDULRXVW\SHVRIURXWHVZHUH
LGHQWL¿HGLQWKHHPSLULFDOH[HUFLVHWRH[DPLQHWKHHIIHFWRI/&&HQWU\DFURVV
these route characteristics. Flights that stop in either Florida or Las Vegas were
LGHQWL¿HGDVOHLVXUHURXWHVDVWKRVHURXWHVWHQGWRKDYHUHODWLYHO\KLJKHUFRQcentration of tourists who travel for leisure. Routes with a LCC market share
of over 90% were marked as LCC routes and routes with a legacy market share
of over 90% were marked as legacy routes. Routes connecting large endpoint
hubs were also marked as these routes tend to be congested and more passenger-heavy.8)RXUDLUSRUWV1HZ<RUN/D*XDUGLD /*$ 1HZ<RUN-).
(JFK), Chicago O'Hare (ORD) and DC Reagan National (DCA) -- had quotas
on landing slots at some point during my sample period. Routes connecting
any of these airports were marked as "slot-controlled" routes.
Lastly, the Southwest and JetBlue routes were marked. All routes in which
Southwest or JetBlue had presence in both endpoints of a route from 1993
WR  ZHUH LQFOXGHG LQ WKH UHJUHVVLRQV , FRQ¿UPHG WKDW WKH URXWHV LQ P\
cleaned dataset were in fact Southwest (or JetBlue) threatened routes through
press releases (via Lexis-Nexis) and through Southwest's and JetBlue's corporate websites. The variables t0, te, and td will be used throughout the paper to
denote the quarters of threat (entry into second endpoint), actual route entry
and exit, respectively.9 This effectively ensures that all routes included in the
7 Open-jaw trips are those from airport A to airport B but a return trip from airport B to airport C
involving a change of planes.
 7KH%76FODVVL¿HGDQDLUSRUWDVDODUJHDLUSRUWLILWVPDUNHWVKDUHZDVDWOHDVWRIWRWDOHQSODQHG
passengers in 2009.
9 Similar to Daraban and Fournier (2008), I mark the exit quarter tdDVWKH¿UVWTXDUWHUWKDW6: VPDUNHW
share drops below 3% preceded by at least four consecutive quarters with market share above 3% or
greater. JetBlue did not exit any routes in my dataset.
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regressions are aggregated and "aligned" with respect to Southwest or JetBlue
threat and entry events to resemble an event study. I then create Southwest
and JetBlue binary variables that turn on if the current quarter of an observation happens to be the quarter during which Southwest or JetBlue threatened,
entered or exited that route.10

In order to capture the lagged effects of all quarters surrounding Southwest's and Jetblue's entry into both the endpoint and the route, dummy variables
were also generated up to 4 quarters before the threat period to three quarters
after the exit period. For instance, the time dummy variables Southwest_Threatt0-2 and Southwest_Threatt0-1 represent two quarters and one quarter prior to
Southwest's endpoint entry and Southwest_Entryt0+1 and Southwest_Entryt0+2
designate one quarter and two quarters after Southwest's entry into the route,
respectively.

10 As an illustrative example, Southwest entered PHL in quarter 2 of 2004 and BOS in quarter 2 of 2009.
For all routes connecting PHL and BOS, the Southwest_Threat dummy equals one if that observation
occurred in quarter 2 of 2004 and 0 otherwise. The Southwest_Threat dummy equals one if a PHLBOS observation occured in quarter 2 of 2009 and is 0 otherwise.
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As a technical note, because each Southwest or JetBlue dummy variable
essentially turns on for one quarter and remains off otherwise, they are mutually exclusive. In order to isolate the impact of Southwest quarter over quarter,
,ZRXOGWDNHWKHGLIIHUHQFHRIWKHUHSRUWHGFRHI¿FLHQWV)RULQVWDQFHLIWKHUHSRUWHGFRHI¿FLHQWRIWKHGXPP\LQTXDUWHUW0 (initial threat quarter) were ß0 and
WKHUHSRUWHGFRHI¿FLHQWLQTXDUWHUWe (actual entry quarter) were ß1, the actual
impact of Southwest entry alone vs threat is ß1- ß0. Here ß1 would be the cumulative impact of entry and threat. From 1993 to 2009. Southwest threatened
and entered a total of 1,141 routes and JetBlue entered a total of 588 routes. In
all, the dataset contains 31,388 unique carrier-route-quarter Southwest observations with a mean log-fares of 5.13 and a standard deviation of 0.48. For the
JetBlue regressions, there are 22,793 unique carrier-route-quarter observations
with a mean log-fares of 5.12 and a standard deviation of 0.47. These results
are summarized in Tables 1, 2 & 3.

IV. Methodology
As mentioned in the previous sections, the empirical models in this paper attempt to capture incumbent pricing responses as a result of LCC threat
DQG HQWU\ XQGHU WKH IUDPHZRUN RI DQ HYHQW VWXG\ 6LPLODU WR *RROVEHH DQG
6\YHUVRQ   , UXQ D SURELW UHJUHVVLRQ WR ¿UVW GHWHUPLQH WKH SUREDELOLW\
WKDW6RXWKZHVWÀLHVDURXWHLQDJLYHQTXDUWHUFRQGLWLRQDORQWKHQXPEHURI
endpoints that Southwest has already operated out of in the previous quarter.
From Table 4, the probability that Southwest enters a route given that
Southwest operated out of only one endpoint is a 0.26%. However, dual presence in endpoints raises this probability to 17.8%---an increase by a factor of
 )XUWKHUPRUH DV VXJJHVWHG E\ *RROVEHH DQG 6\YHUVRQ   QRW RQO\
does Southwest presence in both endpoints raise the probability of entry into
the route, the mere announcement, speculation of threat of entry into the endpoint should heighten incumbents' perception of Southwest's imminent entry.
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Similarly, a probit regression was also performed to determine the probability of JetBlue's entry into a route conditioned on the number of endpoint
airports with JetBlue presence in the preceding quarter. Single presence of
JetBlue, like Southwest's single presence scenario, does not indicate anything
meaningful. However, JetBlue's dual presence on the endpoints of a route
gives only a 6.9% probability that JetBlue enters the route in the next quarter-roughly a third of Southwest's 17.8%. This suggests that incumbents may
react less drastically to JetBlue's threat given that JetBlue's dual presence is
less indicative of actual entry.
4.1 Mean-fare Regression Model
Prior studies such as Morrison (2001) utilized cross-section models in order to measure the effect of low-cost competition on incumbent airfares. However, because cross-section models do not necessarily account for unobserved
FKDUDFWHULVWLFVLQKHUHQWWRDSDUWLFXODUDLUOLQHRUURXWH,HPSOR\ERWK¿[HGDQG
random-effects panel regressions to account for these unobserved effects. The
logarithm of mean airfares were calculated to be the dependent variables in the
VSHFL¿FDWLRQDQGWKHFRHI¿FLHQWVRQWKH6RXWKZHVWRU-HW%OXHGXPPLHVDUHWKH
PDLQFRYDULDWHVRILQWHUHVW7KHEDVHOLQHUHJUHVVLRQERUURZLQJIURP*RROVEHH
and Syverson's (2008) empirical methodologies, is given below:

(5.1)
where ln(Pijt) is logged mean airfares for incumbent i À\LQJ URXWH j in
quarter t, Ȗij and ȝitPHDVXUHFDUULHUURXWHDQGFDUULHUTXDUWHU¿[HGHIIHFWVUH-

22

THE MICHIGAN JOURNAL OF BUSINESS

spectively, șijtPHDVXUHVWKHHIIHFWRIURXWHFRQFHQWUDWLRQ XVLQJWKH+HU¿QGDKO
index), Xt accounts for controls such as seasonality and route characteristics
(i.e. leisure route, LCC route, etc), and İijt is random noise. I included four
dummies for four quarters prior to t0 RQH GXPP\ IRU WKH ¿UVW TXDUWHU DIWHU
t0, one dummy for two quarters after t0 and a single dummy for three or more
quarters after t0. I also included three dummies after the exit quarter td. The
FRHI¿FLHQWV RQ WKH WLPH GXPPLHV Southwest_Threat measure the effect of
Southwest's presence in both endpoints of a route on incumbent airfares while
WKHFRHI¿FLHQWVRQWKHSouthwest_Entry time dummies measure the effect on
LQFXPEHQWDLUIDUHVVXUURXQGLQJWKHSHULRGZKHQ6RXWKZHVWDFWXDOO\ÀLHVWKH
route relative to the excluded period (i.e. 5 quarters before the threat and 4
quarters after exit). Furthermore, the Southwest_Exit time dummies capture
discernible shifts in prices after Southwest exits a route.
7KH¿[HGHIIHFWV )( UHJUHVVLRQVDUHZHLJKWHGE\WKHQXPEHURILGHQWLcal itineraries per reported fare level, and standard errors are clustered at the
FDUULHUURXWHOHYHO7KH+HU¿QGDKOLQGH[DPHDVXUHRIPDUNHWFRQFHQWUDWLRQ
on a route, is included to control for competitive effects.
,UHSRUWERWK)(DQG5(IRUWKHUHJUHVVLRQVSHFL¿FDWLRQLQ  DQGSHUform a Hausman test to determine the suitability of each model.11 While the
)(LVWKHPRUHDSSURSULDWHPRGHOWRXVH +DXVPDQVWDWLVWLF§ DQGWKHRQH
that is predominantly used in the airline literature today, I include RE regression results for both Southwest and JetBlue main regressions as the results are
similar to those derived from FE.
*LQL&RHI¿FLHQW5HJUHVVLRQ
7KHVHFRQGPRGHOVSHFL¿FDWLRQDWWHPSWVWRPHDVXUHWKHGLVFUHWHFKDQJHV
LQWKHSULFHGLVSHUVLRQUDWKHUWKDQWKHDYHUDJHSULFHDQGLVPRGHOHGRQ*HUDUGL
DQG6KDSLUR VPHWKRGRORJ\  ,QRUGHUWRPHDVXUHSULFHGLVSHUVLRQ,¿UVW
FDOFXODWHGWKH*LQLFRHI¿FLHQWRQDURXWHDVDPHDVXUHRIWKHGLVSHUVLRQLQIDUHV
paid using the following from Borenstein and Rose (1994):

(5.2)
where N is the number of different fare levels reported by carrier i on a
11 Recall that the Hausman test checks the validity of the null hypothesis that the constant term is
uncorrelated with the error term İijt. If the Hausman statistic is large (i.e. p<0.05), then we can reject
WKHQXOOK\SRWKHVLVDQGFRQFOXGHWKDW)(LVDPRUHHI¿FLHQWHVWLPDWRUWKDQ5(

23

The "Southwest Effect" Revisited

route, farem is the reported fare for the mth ticket, and PAXm is the reported numEHURISDVVHQJHUVWUDYHOLQJDWWKDWIDUH$*LQLFRHI¿FLHQWRI]HURFRUUHVSRQGV
WRSHUIHFWXQLIRUPLW\LQSULFHVHYHU\RQHSD\VWKHVDPHSULFH2QWKHÀLSVLGH
D*LQLFRHI¿FLHQWRIRQHPHDQVWKDWHYHU\RQHSD\VGLIIHUHQWSULFHV7KHQLQ
RUGHUWRREWDLQDQXQERXQGVWDWLVWLF UHFDOOWKDWWKH*LQLFRHI¿FLHQWLVVWULFWO\
EHWZHHQ]HURDQGRQH WKHORJRGGV*LQLUDWLR*ijtlodd, was calculated by
ln

.
6LPLODU WR WKH PHDQIDUH UHJUHVVLRQ VSHFL¿FDWLRQ , LQFOXGH 6RXWKZHVW
dummies surrounding the quarter of SW threat, SW entry and SW exit:

(5.3)
ZKHUH*ijtloddLVWKHORJRGGV*LQLFRHI¿FLHQWRIFDUULHUi on route j in quarter t.
:HPD\H[SHFW*ijtlodd to decrease due to Southwest threat and entry. A
plausible explanation here is that an increase in competition, or merely the
threat of competition in the future, may induce a decrease in an incumbent's
PDUNHW SRZHU *HUDUGL DQG 6KDSLUR  7KXV DV WKH SRZHU WR SULFH GLVcriminate effectively diminishes, we would expect to observe less variation in
the price distribution.
2QWKHÀLSVLGHSULFHGLVSHUVLRQFDQLQFUHDVHDVURXWHVEHFRPHPRUHFRQJHVWHGZLWK/&&VDVHPSLULFDOO\YHUL¿HGE\%RUHQVWHLQDQG5RVH  ,Q
this scenario, incumbents may charge higher prices for a price inelastic segPHQWRIWKHFXVWRPHUEDVHVLQFHWKRVHFXVWRPHUVDUHOLNHO\WRFRQWLQXHÀ\LQJ
that carrier despite higher fares and lower fares for price elastic consumers.
This effectively widens the tails of the price distribution and thus increases
price dispersion.

V. Discussion of Results
5.1 Threat of Entry from Southwest
7KHUHJUHVVLRQUHVXOWVIURPVSHFL¿FDWLRQLVVKRZQLQ&ROXPQ  RI
Table 5 in the Appendix and Figure 3 in the Appendix. Southwest's presence
LQERWKHQGSRLQWVEXWEHIRUHÀ\LQJWKHURXWHHTXDWHVWRDGURSLQSULFHVRI
10.6% (1 - e-0.112) in quarter t0WKHWKUHDWTXDUWHUDQGLVVLJQL¿FDQWDWWKH
OHYHO7KHUHSRUWHGFRHI¿FLHQWVRIWKHSouthwest_Threat dummies in quarters
t0 - 4, t0 - 3, t0 - 2, and t0 - 1 show that fares decrease slightly, but imprecision
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in my estimation strategy precludes these results from being statistically sigQL¿FDQW2QURXWHVZKHUH6RXWKZHVWWKUHDWHQVEXWGRHVQRWHQWHUIRUDWOHDVW
three quarters after entry into second airport (i.e. t0 + 3$ to t0 + 12$), fares drop
UHÀHFWLYHRIWKHHQWU\GHWHUUHQFHEHKDYLRURILQFXPEHQWV%\WKHWLPH
Southwest enters these routes in quarter te, fares have dropped slightly over
14% (1 - e-0.157) relative to the excluded period. Ultimately, fares drop 18% one
WRWZRTXDUWHUVDIWHU6RXWKZHVWÀLHVWKHURXWHDQGDWOHDVWWKUHHTXDUWHUV
DIWHU6RXWKZHVWURXWHHQWU\%RWKUHVXOWVDUHVLJQL¿FDQWDWWKHOHYHO
&ROXPQ   RI 7DEOH  UHSRUWV WKH GXPP\ FRHI¿FLHQWV RI WKH /&& LQcumbents. Contrary to the aggressive price cutting seen from legacy incumbents, low-cost incumbent fares do not drastically decrease fares in quarter t0.
On routes where Southwest threatened for at least three quarters before entry,
IDUHVGHFUHDVHGE\RQO\DQGWKHFRHI¿FLHQWVDUHODUJHO\LQVLJQL¿FDQW,Q
IDFWZHGRQ WREVHUYHDVL]DEOHGURSLQSULFHVXQWLODWOHDVWWKH¿UVWTXDUWHUafter
6RXWKZHVWDFWXDOO\ÀLHVWKHURXWH te +1) where fares drop 9.9% and ultimately
drop 12.2% 3 quarters after route entry. The disparity between the results in
Columns (1) and (2) can be partially explained by a low-cost entrant's strategy,
which is to match, or undercut, the prices of a low-cost carrier incumbent.
Because legacy fares tend to be much higher than LCC fares on a given route,
legacy carriers are more prone to decrease their prices in response to the entrant's lower fares. This downward price pressure is only transient in low-cost
carrier incumbents case as low-cost carriers are less engaged in direct price
competition with one another.
To determine whether the trend in prices is suggestive of actual predatory
pricing or simply a direct product of Southwest competitive effects, we examine what happens to fares after Southwest exits a route. During the sample period from 1993 to 2009, Southwest exited three airports: Detroit Metro (DET)
LQ6DQ)UDQFLVFR 6)2 LQDQG+RXVWRQ*HRUJH%XVK,QWHUQDWLRQDO
(IAH) in 2005.12&ROXPQV  DQG  RI7DEOHUHSRUWVWKHFRHI¿FLHQWVRQWKH
Southwest exit dummy variables. Overall, the results show an increase in fares
in the legacy incumbents cohort particularly between the quarter of exit td and
one quarter after td. In fact, fares were 23% lower from te + 3 to te + 12 but only
11% lower during td, suggesting a 12% spike in fares during those two periods.
:KLOHVXEVHTXHQWSRVWH[LWGXPP\FRHI¿FLHQWVDUHVWDWLVWLFDOO\LQVLJQL¿FDQW
due to the small sample of routes that Southwest exited, we observe that prices
were in general higher during Southwest's post-exit quarters than before exit.
7KHSRVWH[LWGXPP\FRHI¿FLHQWVIRUWKHORZFRVWLQFXPEHQWLQ&ROXPQ
(2) did not increase to the same extent as the legacy fares. One possible explanation for the discrepancy in pricing behavior between legacy incumbents and
12 Southwest would later reenter SFO in 2007.
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low-cost incumbents is that legacy carriers, due to their size and considerable
market share, can afford to raise prices knowing that customers on those routes
have few low-cost alternatives after Southwest exits. For instance, selecting
for routes with endpoints at either SFO or IAH, the two airports Southwest exited from 2001 onward, legacy carriers had a mean total market share of 73.1%
on these routes with the largest single LCC average market share at 5.1%. If
legacy carriers were indeed hit by the Southwest Effect of low fares, it would
seem rational for them to increase fares once Southwest leaves to recoup for
losses as a result of Southwest competition.
5.2 Sensitivity Analysis
7DEOH  UHSRUWV WKH FRHI¿FLHQWV RI WKH GXPP\ YDULDEOHV DFURVV VHYHUDO
VSHFL¿FDWLRQFULWHULDLQRUGHUWRVHHZKHWKHULQFXPEHQWSULFLQJEHKDYLRUDOWHUVVLJQL¿FDQWO\DFURVVGLIIHUHQWURXWHFKDUDFWHULVWLFV1RWHWKDWWKHVHQVLWLYLW\
analysis restricted incumbents to legacy carriers only since the LCC cohort
was much smaller and harder to break down by category. Furthermore, this
portion of the analysis only looked at Southwest as a potential entrant since
there was more data to base the analysis on. Column (1) of Table 6 reports the
UHJUHVVLRQUHVXOWVIRUWKHEDVHOLQHVSHFL¿FDWLRQ&ROXPQV    DQG  UHSRUWWKHFRHI¿FLHQWVIRUOHLVXUHURXWHV/&&URXWHVDQGOHJDF\URXWHV13 While
incumbents on all three route types ultimately reduced fares, price cuts on the
LCC routes and the legacy routes were most prominent. In Column (2), one
FDQVHHWKDWOHJDF\FDUULHUVÀ\LQJWRDWRXULVWGHVWLQDWLRQZHUHKLJKO\VHQVLWLYH
to potential competition from Southwest. Because neither Las Vegas nor the
PDMRUDLUSRUWVLQ)ORULGD H[FHSW0LDPL DUHODUJHOHJDF\FDUULHUKXEVÀ\HUV
ZKRWUDYHOWRWKHVHGHVWLQDWLRQVDUHPRVWOLNHO\À\LQJWRWKHLU¿QDOGHVWLQDWLRQV
UDWKHUWKDQXVLQJWKHVHDLUSRUWVDVDFRQQHFWLQJKXE0RUHRYHUÀ\HUVWUDYHOLQJ
to these destinations are likely tourists with lower demand elasticity, meaning
WKDWWKH\DUHPRVWOLNHO\FKRRVLQJWKHORZHVWIDUHWKH\FDQ¿QG+HQFHOHJDF\
carriers are more likely to respond by cutting fares in order to stay competitive
with Southwest and other LCCs, even under mere threat alone.
&ROXPQV    DQG  UHSRUWWKHFRHI¿FLHQWVRQ/&&URXWHVOHJDF\
routes and routes involving large endpoint hubs. Compared to the pooled results in Column (1), the results in Columns (3) and (5) suggest that fares decreased more drastically on routes with heavy legacy carrier concentration and
those involving dominated hubs. The results in Column (4) are consistent with
13 Recall that leisure routes were routes connecting airports in Florida or Las Vegas, LCC routes were
LGHQWL¿HGDVURXWHVZKHUHWKHPHDQPDUNHWVKDUHRI/&&VZDVDWOHDVWDQGOHJDF\URXWHVZHUH
those with mean market share of legacy carriers at least 90%
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Morrison (1997) who concluded for instance that, despite Delta Air Lines's
dominance in Salt Lake City (SLC), fares in SLC were 16% lower as a result
of Southwest presence in 1996 and 39% lower when compared to non-SouthZHVWDLUSRUWV%HFDXVHOHJDF\FRQFHQWUDWHGURXWHVDQGGHQVHWUDI¿FKXEVKDYH
higher fares to begin with -22% higher than other airports according to Morrison (1997) - it appears logical that fares would decrease more from potential
entry vis-a-vis routes with that are less heavily traveled.
&ROXPQ   RI WKH VHQVLWLYLW\ UHSRUWV WKH FRHI¿FLHQWV IRU WKRVH DLUSRUWV
ZLWKVORWFRQWUROV /*$-).25'DQG'&$ 8SRQLQVSHFWLRQRQHFDQVHH
that Southwest has only marginal impact during the quarters surrounding the
threat period and the results are largely inconclusive except three quarters after
entry with fares dropping 13.3%. In theory, slot-controlled airports should in
fact have lower fares than airports that are not slot-controlled since the slot
system is meant to decrease congestion and encourage LCC entry and regulating the number of takeoffs certain airlines are permitted to have. There are two
main reasons why fares on these routes are immune to the Southwest Effect.
)LUVWWKHVORWV\VWHPLVLQHI¿FLHQW0RUULVRQ  LQDWHVWLPRQ\EHIRUHWKH
US House of Representatives in 1997, concluded that the fare premia on routes
LQYROYLQJ25'/*$DQG'&$LQZHUHWRKLJKHUWKDQÀLJKWV
involving other airports. Second, all of these four airports are hubs of major
legacy carriers: American Airlines' hubs include ORD and JFK, US Airways
LV'&$ VODUJHVWFDUULHUDQG'HOWD$LU/LQHVKDVPDMRURSHUDWLRQVRXWRI/*$
+HQFHPDQ\SDVVHQJHUVÀ\LQJWRRWKHUGHVWLQDWLRQVPXVWÀ\WKURXJKRQHRI
these hub airports, suggesting that these passengers have higher demand inelasticity, which translates into higher market power for incumbent airlines. It
would appear logical that incumbents on these routes can afford to keep prices
high until Southwest actually enters.
5.3 Evidence of Entry Deterrence
Table 7 displays the effect on airfares for routes that Southwest entered
immediately upon entry, routes that Southwest still threatens but has not entered for over 12 quarters after the threat quarter and routes connecting airports
within 50 miles of a Southwest airport in Columns (2), (3) and (4) respectively.
7KHEHKDYLRURILQFXPEHQWVRQSUHDQQRXQFHGURXWHVLVVLJQL¿FDQWO\GLIIHUHQWQRQHRIWKHFRHI¿FLHQWVRQWKHTXDUWHUVEHIRUHDFWXDOHQWU\LVVLJQL¿FDQW
nor substantially negative, suggesting that incumbents do not preemptively
slash fares when Southwest entry is certain. Only in the actual entry quarter do
IDUHVGURS,Q&ROXPQ  ZHVHHWKDWLQFXPEHQWVGRQRWVLJQL¿FDQWO\VODVK
fares until at least two quarters after entry and that fares decreased by 16.2%
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between three quarters and 12 quarters after the threat period, suggesting that
HYHQRQURXWHVRQZKLFK6RXWKZHVWGRHVQRWÀ\WKHPHUHSRVVLELOLW\RI6RXWKZHVWÀ\LQJLQWKHIXWXUHGULYHVIDUHVORZHU/DVWO\&ROXPQ  H[DPLQHVURXWHV
in nearby airports and suggest that there is no discernible pattern in airfares
on routes connecting hubs within close proximity to a Southwest airport. The
UHVXOWVLQ&ROXPQ  UXQFRXQWHUWRWKH¿QGLQJVRI'UHVQHU/LQDQG:LQGOH
(1996) who concluded spillover effects onto other routes existed, although the
authors focused only on actual entry.
5.4 Threat of Entry by JetBlue
The mean fare regressions for JetBlue are reported in Table 8. In contrast
to the Southwest results, it appears that neither legacy nor low-cost carriers
UHVSRQGWR-HW%OXHWKUHDW7KHUHSRUWHGFRHI¿FLHQWVLQWKHWKUHDWSHULRGVDUH
QHLWKHUVL]DEOHQRUVLJQL¿FDQWVXJJHVWLQJWKDW-HW%OXHKDVPLQLPDOHIIHFWVRQ
incumbent fares. The greatest drop in fares occurs around one to two quarters
after JetBlue entry, with fares dropping 7.6% and 8.8% in quarters te + 1 and
te + 2 respectively for legacy incumbents and dropping 11% during the same
periods for LCC incumbents. Upon further inspection, it does not appear that
IDUHVGURSIXUWKHUDIWHUZDUGVZLWKWKHUHSRUWHGFRHI¿FLHQWVRQte + 3 to te +12
DSSHDULQJVPDOODQGLQVLJQL¿FDQWIRUERWKLQFXPEHQWFRKRUWV7KLVVXJJHVWV
that incumbents react less aggressively to JetBlue's threat and entry than to
Southwest's. These results are graphically depicted in Figure 4 in the Appendix.
Several reasons can be hypothesized as to why fares are lower on the
Southwest routes. First, because of its larger network as well as a longer-standing reputation as an low-cost airline, Southwest may elicit a stronger response
from incumbents. Tables 3 and 4 show that Southwest not only threatened and
entered into twice as many routes as did JetBlue during our sample period
but entry is almost three times as likely to occur if Southwest establishes dual
presence in the endpoints than if JetBlue establishes dual presence (17.8% vs.
6.9%). In 2003, Southwest served roughly seven times more passengers (65.7
PLOOLRQYVPLOOLRQ DQGURXJKO\WHQWLPHV GDLO\ÀLJKWVYVÀLJKWV 
PRUHGDLO\ÀLJKWVWKDQ-HW%OXHGLG14
Yet, a second hypothesis is that Southwest engages in more direct price
competition with an incumbent by more frequently undercutting existing fares
rather than by simply matching the fares. Table 10 reports the frequency and
percentage that either Southwest or JetBlue enters a route with an average
price higher than, equal to, or below an incumbent's average price weighted
14 Chris Woodyard,``Pitting Southwest vs. JetBlue," \emph{USA TODAY}.
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by the number of identical itineraries.15 From the data, it is rare for either
Southwest or JetBlue to set a price higher than an incumbent's average fare,
which helps explain why incumbent prices would fall after entry. Moreover,
upon closer inspection, one can see that Southwest tends to undercut its legacy
incumbents more so than JetBlue. For instance, on routes with American Airlines as the incumbent, Southwest undercut AA 57.3% upon entry, while JetBlue undercut AA 31.5% upon entry. If Southwest sets initial fares lower than
the incumbent's existing fares more often than does JetBlue, then incumbents
will be more likely to react in the form of larger cuts.
Third, differences between Southwest's and JetBlue's operating models
may shed additional insight into Southwest's slight advantage in the low-fare
battle. Southwest's competitive advantage germinates from its dense operations out of smaller and less-conveniently located airports, helping the airline
save money on landing fees. With lower operating costs, Southwest has the
¿QDQFLDOÀH[LELOLW\WRORZHUFRVWVZLWKRXWFRPSURPLVLQJSUR¿WDELOLW\2QWKH
other hand, JetBlue has attempted to develop a business model that resembles
both the legacy carrier and LCC models.16 In particular, JetBlue has aimed to
"modernize" the customer traveling experience by affording free DirectTV,
;06DWHOOLWH5DGLROHDWKHUVHDWVLQÀLJKWHQWHUWDLQPHQWDQGRWKHUDPHQLWLHV
- an aspect of consumer travel that Southwest had not paid as much attention
to. Because legacy incumbents may realize that they are not simply competing
with JetBlue on a pure price basis, drops in existing fares may not be as sensitive to JetBlue competition as to Southwest competition.
5.5 Price Dispersion
7KHUHJUHVVLRQUHVXOWVRIVSHFL¿FDWLRQ  LVUHSRUWHGLQ7DEOHLQWKH
Appendix and shown in Figure 5 of the Appendix. Column (1) shows that the
ORJRGGV *LQL UDWLR GHFUHDVHG LQ JHQHUDO RQ URXWHV WKUHDWHQHG E\ 6RXWKZHVW
UHODWLYHWRWKHH[FOXGHGSHULRG7KHJUHDWHVWGURSLQWKH*LQLFRHI¿FLHQWRFFXUV
in quarter t0ZLWKWKH*LQLGURSSLQJ7KLVVXJJHVWVWKDWIDUHVRQ6RXWKwest threatened routes became more uniform, especially during the quarters
surrounding the threat and entry events. The regression results in Column (1)
DUHFRQVLVWHQWZLWK*HUDUGLDQG6KDSLUR V  ¿QGLQJVWKDWSULFHGLVSHUVLRQ
decreases as competition increases on a route. The intuition here is that Southwest competition diminishes incumbents' market power and thus their ability
15 Following Tan (2010), I constructed a $20 window such that price matching occurs if the entrant's
average fares falls within the $20 window. In order for the entrant to have set a price higher (lower)
than the incumbent's price, the entrant's average fare must be at least $20 greater (lower) than the
incumbent's average fare. Each observation is weighted by the number of identical itineraries.
16 Stephen Ellis, "The Decline of Southwest and the Rise of JetBlue," The Motley Fool.
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to price discriminate. As a result, prices become less dispersed on routes that
DUHPRUHFRPSHWLWLYH&ROXPQ  UHSRUWVWKHFRHI¿FLHQWVIRUWKHORZFRVWLQcumbents. Similar to the mean-fare regressions, the price dispersion results are
LQFRQFOXVLYHZLWKWKHFRHI¿FLHQWVQHJDWLYHGXULQJTXDUWHUVEHIRUH6RXWKZHVW
entry, and positive after entry. Perhaps because of the smaller distribution in
fares set by low-cost carriers to begin with, there is little subsequent effect and
movement in price dispersion that can be picked up with the methodologies
presented.
Columns (3) and (4) contain the analogous results for routes threatened
by JetBlue. Interestingly, the results in Column (3) suggests that price dispersion roseRQ-HW%OXHWKUHDWHQHGURXWHV7KHJHQHUDOLQFUHDVHLQWKH*LQLFRHI¿FLHQWTXDUWHUWRTXDUWHULVFRQVLVWHQWZLWK%RUHQVWHLQDQG5RVH V  ¿QGings that price dispersion increases as routes become more competitive. Since
WKRVHZKRIUHTXHQWO\À\DFFXPXODWHFUHGLWWKURXJKIUHTXHQWÀ\HUDQGRWKHU
reward programs and would subsequently lose out on those rewards by switching to another airline, brand-loyal consumers are willing to pay a higher fare
rather than incur a switching cost. Hence, incumbents may keep higher-end
fares the same knowing brand loyal consumers will likely not switch airlines
while decreasing discount fares to lock in the price-sensitive consumers. Under the aforementioned scenario where higher-end fares are approximately the
same level while the discount fares are cut, the price distribution has become
ÀDWWHUZKLFKZRXOGOLNHO\UHVXOWLQWKHLQFUHDVHLQSULFHGLVSHUVLRQZHVHHLQ
Column (3).

VI. Conclusion
The impact and threat of low-cost carriers on incumbent fares have been
ZHOOGRFXPHQWHGLQWKH¿HOGRIDSSOLHGHFRQRPLFVDQGLQGXVWULDORUJDQL]DWLRQ
The purpose of this study is to add additional insight into why incumbent airlines reduce fares as a result of LCC entry and whether this behavior changes
DFURVVYDULRXVLQFXPEHQWDQGURXWHW\SHV,QDGGLWLRQWKLVSDSHUDOVREULHÀ\
H[DPLQHGGLVFUHWHFKDQJHVLQWKH*LQLFRHI¿FLHQWRIERWK6RXWKZHVWDQG-HWBlue routes as a result of the threat and entry events and offered suggestive
evidence in line with previous research.
8VLQJDLUOLQHGDWDRQ86GRPHVWLFÀLJKWVIURPWR,¿QGHYLdence that legacy incumbents engaged in preemptive and aggressive price-cutting to Southwest threat and entry but in much milder fashion to JetBlue threat
DQGHQWU\)XUWKHUPRUHORZFRVWLQFXPEHQWVGLGQRWUHDFWVLJQL¿FDQWO\WRHLther Southwest or JetBlue threat, although fares ultimately declined upon actual entry. Using sensitivity analysis across route types to extend upon the main
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regression, I concluded that fares on leisure routes, legacy-dominated routes
DQG URXWHV FRQQHFWLQJ HQGSRLQWV ZLWK KLJK WUDI¿F YROXPH DOO ZLWQHVVHG VHvere drops in fares from Southwest threat and entry. Routes involving airports
that were slot-controlled surprisingly were not all that much affected from
Southwest threat. Furthermore, by examining fares on routes that Southwest
eventually exited, this paper provided some suggestive evidence of predatory
pricing as fares in the post-exit periods gradually rose. Lastly, I also examined
changes in price dispersion and concluded that legacy carrier prices became
more uniform as a result of Southwest threat and entry and less uniform as a
result of JetBlue entry.
7KHDSSOLFDWLRQRIHPSLULFDOPRGHOVWRWKHDLUOLQHLQGXVWU\DQGWKH¿QGings presented in this paper have powerful policy implications. If the impact
RI6RXWKZHVWLVDVEHQH¿FLDOWRWKHDYHUDJHWUDYHOHUDVWKHUHVHDUFKVXJJHVWV
policies should be designed to promote low-cost carrier presence in markets
ZLWKKLJKFRQJHVWLRQDQGIDUHV7KHUHLVVLJQL¿FDQWYDOXHLQXQGHUVWDQGLQJWKH
dynamic nature of strategic entry deterrence as it applies across industries future empirical work on this topic should garner considerable attention from
both academia and industry.
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