




















































































Figure 4: Pricing Dynamics - Entry and Exit

Philadelphia (PHL) to Chicago (ORD) - United Airlines
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Notes: This figure shows the entry and exit of carriers into two specified routes. Depicted are the 90th

percentiles of the entrants, and the 10th, 20th, 30th, 40th, 50th, 60th, 70th, 80th, and 90th percentiles of

the incumbent carrier.
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Figure 5: Coefficient Estimates for lnĤERF
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Notes: This figure shows estimates of the coefficient on lnĤERF under equation (1) for quarter 1 of each

year in our sample. Squares indicate estimates of our Borenstein and Rose replication, while diamonds

indicate estimates of the model including average seat capacity as an endogenous explanatory variable.

Robust standard errors are in parenthesis. One, two, and three asterisks indicate significance at the

10-percent, 5-percent, or 1-percent significance level, respectively.
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A Data Construction

In this appendix, we discuss our methods and assumptions involved in constructing

our panel of airline-route ticket observations from the DB1B and T-100 Domestic Segment

databases maintained by the BTS at their online website, Transtats. In order to provide

readers with an idea of the quantitative significance of each of our assumptions, we use the

first quarter of 1993 (the first quarter of our data) as an example.

There are three different sub-components to the DB1B data set. They are market data,

coupon data, and ticket data, and we combine variables from all three.57 To maintain

consistency with Borenstein and Rose (1994), we restrict our sample to only the traditional,

legacy carriers. The number of legacy carriers fluctuates between 8 and 9 over the course

of our sample, as Trans World Airlines was bought out by American Airlines in April of

2001. In the first quarter of 1993, we lose 71,475 tickets (4.84 percent of the total number

of tickets) with this restriction.

We use only domestic, coach-class itineraries and keep only tickets containing non-stop

(direct) flights. In 1993:Q1, we identified 45.9 percent of the tickets issued by legacy airlines

as direct flights (644,280 observations out of 1,403,624 total observations). However, this

number is inflated, as it includes round-trip tickets that include a direct flight in one direc-

tion, but a non-direct flight in the other direction. Therefore, in an effort to restrict our

sample to “pure” direct flights, we drop all of these tickets (an additional 205,408 tickets

in the first quarter of 1993). The BTS includes a variable that describes the reliability of

each ticket price (“dollar cred”). The variable takes on a value of 0 if the fare is of ques-

tionable magnitude, based on a set of limits defined by the BTS, and it takes a value of 1

if it is credible. We drop all observations for which this variable takes a value of zero. In

1993:Q1, approximately 0.95 percent of direct tickets issued by legacy carriers had a 0 value

for “dollar cred” (4,147 tickets).

The DB1B provides limited information regarding the fare class of each ticket. We

eliminated all first-class and business-class itineraries. In 1993:Q1, 4.00 percent of direct,

legacy tickets in the DB1B were identified as either business class or first class (17,383

tickets). We also eliminated any tickets that we believe to be frequent-flyer tickets, using

the following method. First, we dropped all fares coded as 0 (13,642 tickets in quarter 1

of 1993). Next, we dropped all fares that were less than or equal to $20 ($10 for one-way

tickets), which amounted to 8,448 additional tickets in the first quarter of 1993. Combined,

this implies that 5.29 percent of coach-class, direct, legacy tickets were frequent-flyer tickets

57For further reference, see the BTS’s website http://www.transtats.bts.gov.
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in the first quarter of 1993. This left us with 395,252 tickets from the DB1B in the first

quarter of 1993, covering 7,273 distinct directional routes.

After merging all 55 quarters of the DB1B data with supplemental data from the T-

100 Segment data, we were left with 195,044 airline-route observations (an example of an

airline-route observation is a United Airlines flight from Boston to Orlando in the fourth

quarter of 2000), which encompass 6,272 distinct directional routes. The merge between the

DB1B and T-100 Segment databases was not exact (around 50 percent matched). First,

since the DB1B does not provide complete coverage for all airlines and routes, there are

a number of direct routes in the T-100 data that we do not find in the DB1B (especially

low-volume routes). Second, the DB1B does not allow us to distinguish between a non-stop,

direct ticket and a ticket that involves a stop without a plane change. For example, if a

passenger takes a flight from Boston to Orlando that stops in Atlanta but does not involve

a plane change, his itinerary will look identical to that of a passenger who flies from Boston

to Orlando without any stops. For this reason, we identified some airline routes as direct in

the DB1B, that are not truly direct and therefore do not have segment information in the

T-100 data. While we lose many airline-route observations during the merge as a result,

we believe that this merge actually provides a nice filter, since we would ideally like to use

only non-stop, direct flights. Thus, by merging data between the DB1B and the T-100, we

likely eliminate a large proportion of flights that are not really direct in nature.

In an effort to eliminate possible coding errors, we drop certain airline-route observations

from the data that we believe do not have adequate coverage to calculate reliable price

dispersion statistics. We drop any airline-route observation that does not have at least

100 passengers in the DB1B. Furthermore, for each airline route observation, we calculate

the average number of passengers over time in both the DB1B and the T-100 Segment

databases. If the number of passengers on an airline route in a given quarter falls below 25

percent of its mean over time in one of the databases, but not in the other, then we drop

the observation from our data, on the basis that its value is most likely measurement error.

However, if the number of passengers on an airline route in a given quarter falls below 25

percent of its mean in both the DB1B and the T-100 Segment databases, then we keep the

observation in our data. This leaves us with 160,751 airline-route observations. which cover

3,733 distinct directional routes.

Finally, we addressed the issue of “double counting.” Since we defined a route as a

directional trip in our data, any round-trip ticket would count twice. For example, a round-

trip fare from Boston to San Francisco would appear twice in the data — once as BOS-SFO

and once as SFO-BOS. Since this would have no effect on the consistency of our estimates,
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but a significant effect on the size of our standard errors, we chose to drop one of the

directions. Of course, the drawback of this assumption is that some one-way fares were

dropped from the data as a result. In our judgment, the first issue outweighed the second

issue. Dropping one of the directions decreases our sample to 82,855 observations, which

cover 2,752 distinct routes.
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B Variable Definitions

• Glodd
ijt - The Gini log-odds ratio, given by Glodd

ijt =
ln(Gijt)

1−ln(Gijt)
, where Gijt is the Gini

coefficient of carrier i’s price distribution on route j in period t, calculated using data

from DB1B.

• lnP (k)ijt - The logarithm of the kth price percentile of carrier i on route j in period t,

obtained from the DB1B.

• lnMKTSHAREijt - The logarithm of the share of total passengers originating on route

j operated by carrier i in period t, calculated from the DB1B.

• lnHERFjt - The logarithm of the Herfindahl index of route j in period t, calculated

using passenger shares obtained from the DB1B.

• lnNjt - The logarithm of the total number of carriers operating on route j in period t,

obtained from DB1B.

• lnFLTTOTjt - The logarithm of the total number of departures performed on route j

in period t, obtained from the T-100 Domestic Segment Databank.

• HUBij - A dummy variable indicating whether either the origin or destination of route

j is a hub airport of carrier i.

• SMALLj - A dummy variable indicating if both the origin and the destination airport

are not in our list of big cities.

• lnTOURISTj - The logarithm of the maximum of the ratio of accommodation earnings

to total non-farm earnings for the origin and destination cities on route j, obtained

from the Bureau of Economic Analysis.

• lnASEATCAPij - The logarithm of average seat capacity (total available seats divided

by total number of departures) on route j by carrier i obtained from the T-100 Domestic

Segment Databank.

• SWdumjt - A dummy variable indicating whether Southwest Airlines operates on the

same city pair as the observed carrier i in period t.

• SWthreatjt - A dummy variable indicating whether Southwest Airlines operates out

of both cities of route j in period t, but does not operate the route between them.

• LCCdumjt - A dummy variable indicating whether a specific low-cost carrier (not

including Southwest Airlines) operates on the same city pair as the observed carrier i

in period t.
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• LCCthreatjt - A dummy variable indicating whether a specific low-cost carrier (not

including Southwest Airlines) operates out of both cities of route j in period t, but

does not operate the route between them.

• LEGACY dumjt - A dummy variable indicating whether another legacy carrier oper-

ates on the same city pair as the observed carrier i in period t.

• REGIONALdumjt - A dummy variable indicating whether a regional carrier operates

on the same city pair as the observed carrier i in period t.

Instruments

• lnDISTANCEj - The logarithm of nonstop distance in miles between endpoint air-

ports of route j.

• AMEANPOP - The arithmetic mean of the metropolitan population of endpoint

cities taken from the 2000 U.S. Census.

• GMEANPOP - The geometric mean of the metropolitan population of endpoint cities

taken from the 2000 U.S. Census.

• lnPASSRTEjt - The logarithm of total enplaned passengers on route j in period t

from the T-100 Domestic Segment Databank.

• IRUTHERF - This instrument is identical to one used by Borenstein and Rose

(1994). This variable is the square of the fitted value for MKTSHAREijt from

its first-stage regression, plus the rescaled sum of the squares of all other carrier’s

shares. See Borenstein and Rose (1994) for a more detailed explanation. It is equal to

̂MKTSHAREijt

2
+

HERFjt−MKTSHARE2

ijt

(1−MKTSHAREijt)2
∗ (1 − ̂MKTSHAREijt)

2.

• GENSP -

√
ENPj1∗ENPj2P

k

√
ENPk1∗ENPk2

, where k indexes all airlines, j is the observed airline, and

ENPk1 and ENPk2 are airline k’s average quarterly enplanements at the two endpoint

airports. This instrument is similar to one used by Borenstein and Rose (1994), with the

difference being that Borenstein and Rose use average daily enplanements, while we use

average quarterly enplanements, as a result of data availability. Data on enplanements

were obtained from the T-100 Domestic Segment Databank.
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C Expanded Summary Statistics

1993 Quarter 1 (1) (2) (3)

All Routes Big-City Routes Leisure Routes

Average number of competitors per route 3.02 3.77 2.96

Inverse of the Herfindahl index 1.56 1.74 1.74

Average fare (nominal $) 197 220 163

Median fare (nominal $) 181 192 143

Average route distance (miles) 832 976 1,021

Average seat capacity (seats) 143 148 165

Average departures per route 300 374 224

Percent of oneway tickets 9.4 8.7 12.1

Inter-quartile range 127 167 65

Coefficient of Variation 0.45 0.49 0.43

Log Variance 0.20 0.27 0.15

Average Gini coefficient 0.22 0.25 0.20

Average Atkinson index 0.05 0.06 0.04

Average Theil index 0.67 1.10 0.75

Number of routes 869 276 161

Number of airlines 9 9 9

2006 Quarter 3

All Routes Big-City Routes Leisure Routes

Average number of competitors per route 2.61 3.12 3.25

Inverse of the Herfindahl index 1.57 1.73 1.78

Average fare (nominal $) 199 204 188

Median fare (nominal $) 174 173 173

Average route distance (miles) 1150 1,194 1,513

Average seat capacity (seats) 148 144 167

Average departures per route 321 443 236

Percent of oneway tickets 12.6 11.7 11.8

Inter-quartile range 93 105 66

Coefficient of Variation 0.46 0.49 0.41

Log Variance 0.2 0.22 0.16

Average Gini coefficient 0.22 0.23 0.18

Average Atkinson index 0.05 0.05 0.04

Average Theil index 0.67 0.75 0.73

Number of routes 783 360 172

Number of airlines 8 8 8
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D Borenstein and Rose Variable Comparison

Variable Borenstein and Rose (1994) Cross-Section Panel Reason for difference

Price lnGINI – The log of
Glodd Glodd

See Section 4.1.1.

Dispersion the Gini coefficient)

Market lnFLTSHARE – The proportion See footnotes 24 and 34

Share of weekly total flights lnMKTSHARE Omitted and Section 5.1.

on route j

lnFLTHERF – The herfindahl See footnotes 24 and 34

Concentration index based on FLTSHARE lnHERF lnHERF and Section 5.1.

as the measure of market share.

Flight lnFLTTOT lnFLTTOT Omitted See Section 5.1.

Density

Population
lnTOURIST lnTOURIST Omitted

See footnote 43.

Heterogeniety

Airport lnENDOMO – Weighted average We felt HUB was a

Dominance of each carrier’s share of HUB Omitted more exogenous variable.

passengers at each endpoint.

Uncongested DUMAPT – Equal to one if route

Airport not included on their list of SMALL Omitted See footnote 43.

24 congested airports.

Shadow Flight lnSDCAPFLT – The standard

Capacity Cost deviation of cubed weekly Omitted Omitted Unavailable data.

fleet utilization rates.

Shadow Airport lnSDCAPAPT – The standard

Capacity Cost deviation of cubed weekly airport Omitted Omitted Unavailable data.

capacity utilization.

Intraquarter INQGINI – Intertemporal Gini
Omitted Omitted Unavailable data.

Fare Variation coefficient of the lowest fare
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