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1. INTRODUCTION 

Demand for international travel flourished in the late 1980s and early 1990s. A 1995 

study of US airline industry conducted by the Government Accountability Office (GAO) 

reports that the demand for international travel was growing faster than that for domestic 

travel. Over the period 1987 -1993, the number of passengers traveling to and from an 

international location grew 47% while percentage growth of domestic travel in the US was 

6%. However, due to intergovernmental restrictions and cost constraints, domestic and 

foreign airlines were unable to respond to the change in demand. These obstacles gave 

incentive to the emergence and proliferation of major airline alliances. 

Airline alliances involve two or more domestic and/or international airlines. The most 

prevalent types of alliances are based on code-sharing and antitrust immunity. The first 

domestic airline alliance took place in the 1929 when two airlines—Pan American and 

Grace Airways—merged forming Pan American Grace Airways (PANAGRA) which until 

1968 serviced the West Coast to South American routes.1 The first international alliance 

was formed between Northwest (US carrier) and KLM Royal Dutch Airlines with 

negotiations starting in 1989. In 1991 both companies entered a code-share agreement 

and, in 1993, the two airlines were granted antitrust immunity. 

1 Source: http://www.panamair.org/History/earlydays.htm 
2 Source: http://corporate.klm.com/en/about-klm/history 

http://www.panamair.org/History/earlydays.htm
http://corporate.klm.com/en/about-klm/history
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Major international alliances that emerged in the late 1990's were Star Alliance 

founded in 1997 by Air Canada, Lufthansa, Scandinavian Airline Systems, Thai Airways 

International and United Airlines; Sky Team launched in 2000 by Aeromexico, Delta 

Airlines, Air France and Korean Air and One World alliance founded in 1999 by American 

Airlines, British Airways, Cathay Pacific and Qantas. Their goal was to expand the market 

of member airlines by creating a global network. Moreover, major alliances presented the 

passenger with more options to choose from and in most cases lower fares. 

International aviation is controlled by bilateral agreements between countries. These 

agreements often delineate the routes that can be covered within member countries, 

whether airline fares require government approval, the flight frequency of approved 

airlines and the number of airlines from each country that can service the routes 

established. An example of these bilateral agreements, commonly known as Open Skies 

Treaties, is the one signed by the US and the Netherlands in 1992. This agreement gave 

both countries unrestricted landing rights on each other country's soil. Some of these 

agreements are negotiated in such way that they reduce or eliminate restrictions. Others 

have extensive limitations mainly because of the desire to protect national carriers from 

competition.3 

3 For instances the US has had agreements with Austria, Belgium, Canada, Iceland, Israel, Jamaica, Korea, 
Luxembourg, Singapore, and Switzerland where restrictions were reduced or eliminated. However, 
agreements with Japan and the United Kingdom had severe limitations. 
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The literature on airline alliances offers both theoretical and empirical models that 

investigate a wide range of issues related to the effects of airline alliances. Traditionally, 

the study of airline alliances has focused on the effects of alliances on ticket prices and 

airline output (Oum, Park and Zhang (1996); Park (1997); Park and Zhang (2000); Hassin 

and Shy (2000) and (2004); Brueckner and Whalen (2000); Brueckner (2001); Bamberger, 

Carlton and Neuman (2004); Bilotkach (2005) and (2007); Ito and Lee (2007) and Whalen 

(2007)). Other issues considered in the literature are the effects of alliances on profits (Park 

(1997); Hassin and Shy (2000) and (2004)), capacity (Whalen (2007)), welfare (Park 

(1997); Hassin and Shy (2000) and (2004); Richard (2002) and Park and Zhang (2000)) 

and flight frequency (Hassin and Shy (2000) and Richard (2002)). 

This research offers a novel approach to the study of airline alliances by integrating 

theoretical structures from the fields of International Trade and Industrial Organization. 

This study models and tests the effects of airline alliances (domestic and international) on 

the volume of traffic, using data for the US and international air carriers. In addition, it 

investigates the effect of alliances on profitability using US data only. The first model 

explores the effects of alliances treating the alliance as a market integrating device. The 

empirical model employs the gravity equation to determine whether or not airline alliances 

increase market share for airlines in the alliance at the expense of non-members or that 

alliances increase the volume of traffic for all airlines in the industry. The second model 
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uses a profitability set up to show whether or not airline alliances are indeed beneficial for 

its members in the domestic market. 

The empirical analysis utilizes three sets of data: Origin and Destination Survey (price 

data), T-100 Segment Data (traffic data) and Air Carrier Financial Reports (airline profit 

data), Schedule P-12. The thesis is organized as follows: Chapter 2 provides a history of 

airline alliances both domestic and international and reviews the theoretical and empirical 

literature. The research in this thesis consists of two essays. The first essay, Chapter 3: 

Airline Alliances as a Market Integrating Mechanism, provides empirical evidence on 

whether an alliance creates or diverts traffic. The second essay, Chapter 4: Effects of Major 

Airline Alliances on US Carriers' Net Income, explores the effects of major alliance 

membership on net income of carriers in alliances. Due to lack of data on international 

carriers, the empirical analysis will be limited to domestic carriers. The thesis concludes in 

Chapter 5 with identifying the contribution of the research and recommendations for future 

study. 
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2. A BRIEF HISTORY OF AIRLINE ALLIANCES 

2.1 A Brief History 

The airline industry market is characterized by imperfect competition and constant 

returns to scale for "trunk" carriers. The term trunk carrier is a generic name used to 

identify common air carriers that provided scheduled local and international flights (Caves, 

Christensen and Tretheway, 1984, pp. 471-472). 

In the US market, the regulation of commercial aviation began with the Civil 

Aeronautics Act of 1938 which created the Civil Aeronautics Authority (CAA). Later on, 

with the enactment of the Federal Aviation Act of 1958, the CAA was renamed as the Civil 

Aeronautics Board (CAB). This government agency was given the power to regulate all 

domestic interstate air transport routes as public utility.4 Among its many responsibilities, 

the CAB was in charge of setting fares, routes and schedules. Thus, not only the CAB 

could tell each airline which products to sell but it also dictated the ways in which they 

could be sold and the prices charged for them. The CAB however had to ensure that 

airlines receive a rate of return on their investment equal to 12 percent. 

Regulating the airline industry was viewed by many as inefficient and bureaucratic. 

Airlines experienced lengthy delays when applying for new routes or fare changes, which 

were often rejected by CAB. For example, World Airways applied for a low-fare route 

between New York and Los Angeles in 1967 and after six years of study the CAB 

4 Intrastate routes were not regulated by the CAB but by the governments of the different States. 



www.manaraa.com

6 

dismissed the application. According to Borenstein, in the early 70's the "government 

intervention in the airline industry reached its peak (1992, p. 46)." A route moratorium was 

put into place which meant that the CAB stopped giving permission to established airlines 

to serve new city pairs and also prevented many airlines from vacating some routes. In 

addition, fare discounts such as student discounts and accompanying spouse discounts 

were reduced or eliminated, the argument being that this form of discriminatory pricing is 

against fair and equitable prices. 

In 1976, a movement towards deregulating the industry took place. In response, the 

CAB began reducing the restrictions on fare discounts and allowed some entry of certified 

carriers into few selected routes. Also, restrictions on charter services were relaxed which 

opened a window for competition since this service was a close substitute for scheduled 

airlines. Airlines responded to this situation by suing the CAB for allowing "too much 

competition". 

Concerns over the future of the airline industry, led to the implementation, of the 

Airline Deregulation Act which was signed into law on October 24, 1978. The purpose of 

the act was to eliminate government control over fares, routes and market entry of 

commercial aviation. After this act was signed, there was a gradual transfer of regulatory 

authority from the CAB (now dissolved) to the US Department of Transportation.5 

5 The Federal Aviation Administration (FAA) still has control of the safety inspections and air traffic control. 
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With deregulation, market forces were unleashed on one segment of the air travel 

industry. New entry accelerated and prices declined, especially for long distance routes. On 

the other hand, shorter and unprofitable routes, which had been cross-subsidized before 

deregulation they were either eliminated (Worcester, New York route) or experienced no 

price reduction and in some cases there were price increases. In 1978, Airline profits 

reached record levels. However, while schedules and fares have been deregulated, many 

aspects of the airline industry remained highly regulated. Critical infrastructure of which 

airlines depend on, like airports and therefore access to gates and runways, remained 

government owned. 

In 1979, the oil crisis hit the airline industry hard by raising their cost of operation. 

The recession of the early 1980s compounded this effect leading to a fall in profits, a 

slowdown in market entry, numerous airline mergers and bankruptcies. According to 

Borenstein there were eight airline mergers between 1986 and 1987 (1992, p.50). 

A notable effect of deregulation is that it brought fundamental changes in the 

business strategies implemented by major airlines. For example, there was a shift in 

operation from a point-to-point system to a hub-and-spoke system. The concept of 

hubbing improved the efficiency of the connections for passengers from small and mid­

sized cities, but it also increased the airline concentration at the hub cities. The net effect of 

6 A hub is an airport used by an airline as a transfer point to get passengers to their intended destinations. A 
hub is considered as a major airport whereas a spoke airport is considered a local airport. Delta Airlines was 
the first airline that pioneered the concept of hubbing by applying it in Atlanta in 1955. 
http://deltamuseum.org/M_Education_DeltaHistory_Facts_Firsts.htm 

http://deltamuseum.org/M_Education_DeltaHistory_Facts_Firsts.htm
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this system was an increase in the choices of carriers at non-hub cities, increase of flight 

frequency and an increase of major airline concentration at hub cities. A drawback of the 

hub-and-spoke system is that passengers, especially those traveling long distances, have to 

stop at hubs instead of continuing directly to their destination. Some concern was voiced 

about anticompetitive effects of this system since hub airports typically accommodate 

large-scale operations of one or a few airlines. Figure 2.1 depicts a hub-and-spoke system 

in domestic travel. 

2.1.1 Movement towards "super" alliances 

A 1995 study by the Government Accountability Office (GAO) reports that in the 

late 1980s and early 1990s, the demand for international travel was growing faster than 

that for domestic travel. The study showed that between 1987 and 1993, the number of 

passengers traveling to and from an international location grew by 47% while percentage 

growth of domestic travel in the US was only 6% (p.2). Domestic and foreign airlines 

were unable to respond to the change in the structure of demand because of 

intergovernmental restrictions imposed on them as well as cost constraints. 

International aviation is controlled by bilateral agreements between countries. 

These agreements often delineate the following: (1) which routes can be covered between 

the member countries and to third countries; (2) if airline fares require government 

approval; (3) flight frequency and (4) the number of airlines from each country that can fly 
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Figure 2.1: Domestic Hub-and-Spoke System 
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the routes. Some of these agreements are negotiated in such way that they reduce or 

eliminate restrictions. Others have extensive limitations often to protect national carriers 

from competition.7 

These provisions may be said to have given incentive for the emergence and the 

proliferation of alliances between domestic and foreign airlines. Alliances usually refer to 

agreements that involve two or more airlines. 

2.1.1.1 Types of Alliances 

The most prevalent types of alliances are based on code-sharing and antitrust 

immunity. 

2.1.1.1.1 Code-sharing 

Code-sharing takes place when an airline, by agreement, uses its two-character 

designator code to market, as its own, flights that are operated by another carrier.8 In other 

words, code-share agreements mean that a carrier (operating carrier) allows it code-share 

partner to market and sell seats on 'some' of the operating carrier flights. This type of 

alliance can be either domestic or international. An example of a domestic code-share 

alliance is the one that exists between American Airlines and Alaska Airlines on routes to 

7 For instances the US has had agreements with Austria, Belgium, Canada, Iceland, Israel, Jamaica, Korea, 
Luxembourg, the Netherlands, Singapore, and Switzerland where restrictions were reduced or eliminated. 
However, agreements with Japan and the United Kingdom had severe limitations. 
8 The designator code is given by the Air Transport Association (ATA) and is utilized in ticketing, schedules 

and reservations. 
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and from Los Angeles, Portland, San Francisco and Seattle. An example of international 

alliance is one between Delta Airlines and Air France on the route between Providence 

Rhode Island and Warsaw, Poland. It is worthwhile to note that this international route was 

not possible with either airline's previous networks. Table 2.1 lists current domestic code-

share agreements among some of the major US airlines. 

The following example illustrates the expansion of airline networks as a side effect 

of a code-share alliance, consider three airports A, B and C and assume that the route A-B 

can only be served by airline 1 and route B-C can only be served by airline 2. Once the two 

airlines agree to enter a code-share alliance and pair their exiting flights, both airlines will 

be able to offer to their potential customers the route A-C without having to actually fly the 

whole route. 

Ito and Lee (2007) distinguish three types of code-sharing agreements: Traditional 

code-sharing, semi virtual code-sharing and fully virtual code-sharing. Traditional code-

sharing, takes place when an itinerary has two segments, is interline and has a code-share 

segment. An example of this would be an itinerary between Delta and Continental which is 

marketed only by Delta. Semi virtual code-sharing is described as a two-coupon itinerary 

with the same operating carrier throughout the whole trip and one code-share segment. 

Considering the Delta/ Continental alliance, Semi virtual code-sharing would imply that a 

connecting itinerary operated only by Delta and marketed partly by Delta and partly by 
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Table 2.1: Domestic Airline Code-Sharing 

Carriers 
Continental/Delta/Northwest 

United/US A irways 
American/Alaska 

American /Hawaiian 

Northwest/Alaska 

Continental /Alaska 
Northwest/Hawaiian 

Continental/ Hawaiian 

Date and Brief Description 
Began in 2003. Three-way code-sharing which excludes 
local hub markets 
Began in January 2003 
Began in 1999. Code-share on flights to and from Los 
Angeles/Portland/San Francisco/ Seattle. 
Began in March 1998. American code-shares with 
Hawaiian within Hawaii and Hawaiian code-shares on 
American Eagle services at Los Angeles. 
Began on August 1999. System wide code-sharing 
except selected flights to and from Mexico and 
transcontinental flights. 
Began March 1999 
Began in 1995. Code-shares on intra Hawaii flights and 
trans-Pacific flights. 
Began August 1999. Code-shares on inter-island flights. 

Source: Ito, H. and Lee, D. (2007) p. 361 
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Continental. The third type of code-sharing, fully virtual code-sharing, takes place when an 

itinerary shows the same marketing carrier throughout the entire trip, the trip is online and 

code-share is reported for all segments of the itinerary. For example, a trip operated solely 

by Continental but marketed by Delta Airlines. 

In terms of compensation schemes, most of the code-share agreements use a free-

sale agreement. Under this arrangement, the operating carrier retains control over the seat 

inventory but allows its code-share partner to market and sell seats on code-share routes 

under their own marketing code. The operating carrier is entitled to all revenues, regardless 

of which carrier actually sells the seat. As compensation for selling a seat on a code-share 

flight, the operating carrier pays the "marketing" carrier a commission to cover the costs of 

marketing said flight. Code-share agreements are carefully negotiated so that the benefits 

from the partners, whether they perform the role of operating or marketing carrier, are 

similar. 

Since both airlines are "sharing" a code, the flights covered by this type of alliance 

are considered as "online" flights rather than "interline"—single airline flight vs. multiple 

airline flights.9 Thus, if the trip requires the passenger to switch airlines, the whole trip is 

regarded as a single airline trip. 

9 Online flights refer to itineraries that are flown by a single carrier. 
Interline flights take place when there are two or more carriers on an itinerary. 
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Code-sharing is not favored by some. It is argued that it may restrict competition. 

The Department of Transportation does not regulate the number of times that a flight can 

be listed on the Computer Reservation System (CRS). The problem with this practice is 

that the CRS often lists the same code-share flight several times before other flights which 

gives preference to online flights. This produces a "crowding out" effect because 

competing airlines without code-share have their listing move down on the monitor screen. 

Travel agents, who are responsible for a great part of the air travel booking, usually book 

flights that appear first on the screen. 

2.1.1.1.2 Antitrust Immunity 

Another type of alliance is the "antitrust immunity" provision and it is international 

in character as it is formed only between airlines of different countries. Antitrust laws in a 

country limit foreign ownership and prevent mergers. However, these laws can be 

sidestepped when two carriers are granted antitrust immunity by the relevant government 

agencies in their countries. In the US, the DOT is the institution that is allowed to grant 

immunity from US antitrust laws in cases where agreements between the participating 

airlines benefit the public interest. If the alliance is found to reduce or eliminate 

competition, DOT can still grant immunity if the agreement is needed to meet 

transportation needs or if the transportation need and/or the public benefit could not be 

achieved by available alternatives that were less anti-competition. 
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Antitrust immunity is given to pairs of carriers. It allows them to integrate their 

scheduling, pricing, yield-management systems and share revenues from the alliance. 

Thus, immunity simulates a merger between two airlines. Whalen (2007) show that 

mergers will lead to the spread of online pricing because immunity internalizes the double 

marginalization problem.10 This suggests that immunized alliances will have prices lower 

than those with code-share or online prices. Table 2.2 reports the code-sharing agreements 

as well as antitrust immunity between major US carriers and some European carriers. 

The existence of Open Skies treaties is a necessary condition for immunity grants. 

In other words, the US has to have a bilateral agreement with another country for DOT to 

grant immunity to the US and the foreign carrier. However, the opposite is not true since 

many non-trust immunized carriers carry passengers to countries with Open Skies treaties. 

For example, the US has Open Skies treaties with Finland, Denmark, and Norway, but 

there are no trust immunized alliances with carriers based in those countries. 

2.1.1.1.3 Major Alliances 

The airline industry has three major alliances, involving more than two major 

carriers from the US and the world. These are: Star Alliance, Sky Team and One World 

Alliance. Of note is that the members of these alliances may have code-sharing 

10 Double marginalization occurs when a carrier of an interline flight attempts to maximize profits from its 
own segment on the itinerary independently from the other carrier. As a consequence, interline carriers 
tend to charge fares that are higher than the ones charged by a single decision maker who can decide the 
price of all the segments in the itinerary. 
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Table 2.2: Code-Share and Antitrust Immunities between US and European Carriers 

US Carrier 

American Airlines 

American West 

Continental Airlines 

Delta Airlines 

Midwest Express 

North west A Mines 

TWA 

United 

USAir 

European Carrier 

British Midland 
Finnair 
Iberia Airlines 
LOT Polish Air 
Sabena 
Swiss Air 
British Airways 
Air France 
Alitalia 
British Midland 
CSA Czech Air 
Virgin Atlantic 
Ari France 
Australian Air 
Malev 
Sabena 
Swiss Air 
Virgin Atlantic 
Virgin Atlantic 
Alitalia 
Braathens 
KLM 
Air Malta 
Australian Air 
British Midland 
Lufthansa 
Scandinavian Air 
Spanair 
British Airways 
Deutsche BA 

Code-Share 

1994-1999 
Mar 1999 
May 1998 
September 1996 
November 1999 
November 1999 
April 1996 
April 1997 
May 1994 
August 1998 
April 1996 
February 1998 
1996 
1994-1999 
May 1994 
1993-1999 
1993-1999 
1995-1997 
1997 
May 1999 
1998 
1991 
May 2000 
April 2000 
April 1992 
June 1994 
April 1995 
October 1999 
1993-1996 
1996 

Antitrust 
Immunity 

November 1999 
November 1999 

1996-1999 

1996-1999 
1996-1999 

1993 

1996 
1996 

Source: Whalen. T. (2007). A Panel data analysis of code-sharing, antitrust immunity, and open skies treaties in 
international aviation markets". Review of Industrial Organization, vol. 30:39-61 
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agreements, antitrust immunity, both or none of these arrangements. The main goal of such 

alliances is to expand the reach of its members by presenting the traveler with more 

options. Alliances promote consumer loyalty with the different services they provide such 

as access to lounges and the coordination of the different frequent flyer programs. A brief 

word about the three alliances: 

Star Alliance: "The way the Earth connects" 

The Star Alliance was launched in 1997 with five members—Air Canada, 

Lufthansa, Scandinavian Airline Systems, Thai Airways International and United Airlines. 

The objective is to provide a global alliance offering customers worldwide reach and a 

smooth travel experience. Currently, the Star Alliance has 26 members and serves 1,077 

airports in 175 countries. 

Sky Team "Caring more about you" 

On June 22 of 1999, Aeromexico, Delta Airlines, Air France and Korean Air 

formed an alliance called Sky Team which was launched in 2000 in an effort to compete 

with the Star Alliance. It currently has 9 full member airlines that serve 169 countries 

covering 905 destinations. Delta and Northwest merged in 2008. Continental Airlines and 

Copa Airlines who were members of Sky Team announced their departure from this 

alliance on October 24,2009. 

One World Alliance "Oneworld resolves around you" 
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The One World Alliance was founded on February 1, 1999 (a few months before 

the Sky Team Alliance) by four major airlines—American Airlines, British Airways, 

Cathay Pacific and Qantas. This alliance currently has 11 full members which cover over 

727 destinations in 142 countries. Table A.l in the appendix lists the members of these 

alliances and the date the alliance was formed. 

2.2 Modeling the Alliances in the Airline Industry: A Brief Review of the Literature 

Two types of models are given: Theoretical and empirical. The theoretical models 

are those commonly presented in the Industrial Organization literature. Some of these 

models were estimated, others were not. Major theoretical contribution to the literature are 

found in models by Oum, Park and Zhang (1996); Park and Zhang (2000); Brueckner and 

Whalen (2000); Brueckner (2001); Hassin and Shy (2000) and Bilotkach (2005). The 

empirical literature most often consists of estimating demand and price equations derived 

from the theoretical models to determine the effects of alliances on output and prices. 

2.2.1 Theoretical Models 

Oum, Park and Zhang (1996) henceforth referred to as OPZ model oligopolistic 

interaction between airlines to determine the effects of "code-sharing" among non-market 

leaders on the market leaders' price and passenger volume. The theoretical model follows a 
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Stackelberg setup where there is a leader and followers in the market under the assumption 

of complementary code-sharing.!' 

OPZ's model considers a city-pair with n airlines or firms. Firm 1 is assumed to 

have the largest share of passengers, thus it is the market leader. It follows that there are 

(n-1) followers or non-market leaders. Demand (passenger volume) is represented by the 

following equation: 

Q=Q(P,P*,r;a) (2.1) 

Where P is the leader's price; P* is (n-1) price vector for the followers; r 

represents exogenous variables that affect the leader's demand and a is a parameter 

vector. 

The demand for non-market leaders is given by: 

Q*= Q* (pt p*,r*;a*) (2.2) 

The inverse demand for the leader firm is given by: 

P = P(Q,Q*,r;a) (2.3) 

11 Complementary code-sharing refers to two carriers which have entered a code-sharing agreement and 
serve the different yet "complementary" routes. Thus, while one airline serves from point A to point B, 
another will serve point B to point C. Together they serve market AC. 

12 It should be noted that the T* and a* represent the followers' exogenous variables and the parameter 
vector in equation 2. 
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The same process is followed to obtain the inverse demand for the non-market 

leaders. 

The profit function of firm 1 is: 

17= QP (Q, Q* r;a)-C (Q, •) (2.4) 

Where C(Q, •) is firm 1 's total cost. 

Supply relations for both the leader and the followers are given by equations (2.5) and 

(2.6): 

P-tQ=MC(Q, W;fi) (2.5) 

P* _ t* Q*=MC*(Q* W*; fi*) (2.6) 

(P-MC) (P*-MC*) 
Where t and /* are defined by and respectively. These are the 

Q Q* 

ratios of the price-cost markup to quantity. In addition t indicates the "degree of 

competitiveness" of the firm(s). Also, ^represents input prices. 

Using equations (2.2) and (2.6) the authors derive an expression for P* as a 

function of P, which can be written as: 

P* = P* (P> / * W*;a*,p*) (2.7) 
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Substituting (2.7) into (2.1) the residual demand for the market leader is derived. This 

equation is represented as follows: 

Q=R (P, r, r*, W;cc a*, ft*) (2.8) 

The residual demand function of the market leader takes into account the actions of 

the non-market leaders. Thus, it depends not only on the leader's own variables or 

parameters but also on the non-leaders variables or parameters. 

2.2.1.1 Models based on Coumot Competition 

Three models are reviewed in this section: Oum, Park and Zhang (2000), 

Brueckner and Whalen (2000) and Brueckner (2001). 

Oum, Park and Zhang (2000) offer a variant of the OPZ model by using a 

Coumot Competition model instead of the Stackelberg (follower - leader) model. The 

Cournot model investigates the effects of four airline alliances on air fares, passenger 

volume and consumer welfare assuming that market demand and price equations are 

affected by alliance variables. 

The demand function is represented by equation (2.9). 

Qd = Qd(P,A,X) (2.9) 

Where Q/is a function of market ticket price (P), (A) is a vector of alliance variables and 

(X) a vector of exogenous variables. 
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The market price equation can be written as follows: 

P = MCl(q„B,Y)* 1 + 
W) 

MS,fa) (2.10) 

Equation (2.10) shows that the market price can be expressed as the product of a 

carrier's marginal cost and its markup ratio. Where MCt is the marginal cost of airline /. 

The marginal cost is a function of qt which is the output of airline i; B is a vector of 

alliance variables and Y represents other variables that affect the cost function. 

The second part of the price equation is the markup ratio where rj = 
fan V P^ 

dP QJ 
IS 

defined as the price elasticity of market demand and MS", (qt) = — represents firm /'s 

market share. 

Brueckner and Whalen (2000) assume that a Cournot model of competition exists 

for two international alliances that possess antitrust immunity and horizontal product 

differentiation through brand loyalty. There are four airlines in the model. Of these four 

carriers, two airlines, 1 and 2, compete in the domestic markets (formed by cities A and B), 

and the international markets (formed by cities D and E) are served by the other two 

carriers, 3 and 4. International flights require interline trips (domestic as well as 

international) whereas the domestic carrier 1 is assumed to always pair with the 

international carrier 3. Domestic carrier 2 always pairs with international carrier 4. For 
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simplicity, it is assumed that all carriers operate out of the same hub, H. Passengers are 

assumed to have brand loyalty implying that airlines sell differentiated products. 

Carries / and k serve a city-pair market and charge fares/?' and/?*. Carrier /"s traffic 

(number of passengers) is given by the following equation: 

<?'=£>(/>',//) (2.11) 

Carrier fc's traffic is given by 

qk=D{pk,pI) (2.12) 

The function D (•) is the symmetric demand function which decreases in its first argument 

and increases in the second. 

In a non-cooperative scenario (no alliance), interline fares are generated by 

independent choices of subfares. Thus, for example, airline l's subfare for the city-pair AD 

is s\D and for airline 3 is sAD . The fare in the market is sAD + sAD and carrier 1 's AD 

traffic is given by q^ = D[sAD + sAD, sAD + sAD ) which is also carrier 3's traffic. Carrier 

l's revenue is s^Dys]^ + sAD,s2
AD +sAD) and for carrier 3's revenue, D is multiplied by 

s3 
AD' 

Symmetry of city pairs is assumed so the carrier 1 's fares and traffic levels will be 

the same in markets AH and BH. Because of this symmetry, the authors are able to 
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substitute subscripts A and B for X. Also, airline l 's subfares and traffic in each market 

AD, AE, BD and BE are the same. The representation of these variables is s]^ and q]^ , 

respectively. 

Airline 1 's revenue for the case where there is no cooperation is represented by the 

following equation: 

^PXXHD{PX
XH,P1

XH)+PX
ABD(P\B,P2

AB)+ASX
XXD{S'XX + 4 ^ + 4 r ) (2-13) 

When alliances are made, partners set a total fare in each international market and split the 

revenue. Fares are symmetric across international markets and are denoted by p]^ and 

p2£x. Carrier 1 's cooperative revenue is given by the following equation: 

2 ^ ^ ( ^ , ^ ) + ^ ^ ( ^ ^ x J + 2 ^ ^ t e , ^ ) (2.14) 

The cost of operating a single spoke is C(Q), where Q is the traffic density or total 

traffic on a spoke. Economies of density imply that c'>0 and c"<0 so that the cost per 

passenger decreases with traffic density. The carrier 1 's cost for operating its networks 

equals to: 

2cfom+<7 iJ+*&) (2-15) 

The objective of each firm is to maximize profits. In the case of carrier 1, to set up 

the profit functions for both the non-cooperative and cooperative case the authors use the 
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revenue equations (2.13) and (2.14) and the cost equation (2.15). Taking the first order 

conditions of the profit function the following equations are obtained: 

For the non-cooperative case: 

2*& ^f +P^-2c'=0 (2.16) 

For the cooperative case: 

A 
<ei" v ' txx 

dP*xx J 
+ / & - 2 c ' = 0 <2.17) 

The first two terms of equation (2.16) and equation (2.17) give the marginal 

revenue of the non-cooperative and cooperative case, respectively. The third term in both 

dqn 

equations indicates the marginal cost. Since — ~ is negative the marginal revenue of the 

dPxx 

non-cooperative case is smaller than the one for the cooperative case. This indicates that 

airlines are better off by establishing alliances for interline trips. 

In the next paper, Brueckner (2001) models the welfare effects of a single alliance 

with antitrust immunity where the partners operate a simple overlapping hub-and-spoke 

networks. There are only two airlines 1 and 2. Airline 1 (domestic carrier) is assumed to 

provide service only in the domestic market for cities A and B, while airline 2 

(international carrier) serves cities B and C. Together they can serve the market AC. 
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Symmetry between markets is assumed such that the distance between A and B is equal to 

the distance between B and C. In addition, constant returns to scale is assumed so that the 

cost per passenger on a route segment is given by c. The travel demand function is given 

by equation (2.18). 

D(PAc)=qAC (2.18) 

Where qAc is defined as the total traffic in the market AC. PAC is the interline fare 

for travelling between AC. 

Two types of pricing behavior are considered in the model: non-cooperative and 

cooperative behavior. In the non-cooperative setting airlines 1 and 2 choose subfares SAB 

and SBC independently. This implies that the PAC = SAB + SBC- The non-cooperative profits 

for airline 1 are given by the following equation: 

(SAB-c)D(SAB + SBC) (2.19) 

After taking the first order conditions for both airlines and adding both profit functions, the 

profit maximizing condition is obtained. 

8P 
2qAC-^ + PAC=2c (2.20) 

&IAC 

Where the left-hand-side of equation (2.20) is the marginal revenue and the right-hand-side 

is the marginal cost. 
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With cooperative behavior assumed, the overall fare is set to maximize total profit 

of the two airlines. In this case, the combined profit of the two carriers is given by the 

following: 

2^-cJD{PAC) * <2.21) 

/ 

After taking the first order condition the following expression is obtained: 

dP 
1AC^L + PAC=2C (2-22) 

^9 AC 

dP 
Since —— in both equations (2.20) and (2.22) are negative, then non-cooperative 

&1AC 

revenues given in equation (2.20) are smaller than cooperative revenues given in equation 

(2.21) at any level of qAc • 

2.2.1.2 Duopoly and heterogeneous consumers (Hotelling's Linear city model and 

Bertrand model) 

Two models are reviewed in this section. The first is by Hassin and Shy and the 

other by Bilotkach. 

Hassin and Shy (2000) investigate the "market consequences" of code-sharing 

between two airlines (effects on fares, profits, passengers' welfare and aggregate social 

welfare) assuming heterogeneous consumers. An important feature of this paper is that, 
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unlike other papers it defines the unit of output for airlines as flight frequency. It is 

important to note that in the model only overlapping international routes are considered— 

parallel code-sharing operations. 

The model developed is based on Hotelling's linear city model where two 

competing firms (airlines) are placed at both ends of a line of a unit length. This implies 

that the basic assumption is that passengers can rank airlines according to their preferences. 

There are two countries A and B. Each of these countries has one national airline 

designated by a and /?, respectively. Since only parallel operations are considered, both 

firms provide flights in both directions (AB and BA) for n passengers who wish to fly 

between A and B. The output of airline a is denoted byfa (flight frequency provided by a). 

Similarly, output of firm/? is given by/^. The price charged by airline / (/'= a, p) is given 

by Pi-

Passengers are indexed by x and are distributed on an interval [0, 1]. The utility of 

each customer is given by the following expression: 

f 

fa-TX- p a flies with carrier a 

U(x)= \ fp-x(l-x)-pp flies with carrier/? (2.23) 

0 does not travel 
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where r > 0 indicates the degree of differentiation between a and /?. From (2.23), it can be 

seen that flight frequency positively affects consumer utility. Passengers who have a low x 

prefer to fly with a and those with high x prefer to fly with /?. Moreover, from expression 

(2.23) demand is derived for consumers that are indifferent between airlines, indifferent 

about flying with a or not flying at all and those that are indifferent between flying with fi 

or not at all. 

The cost structure consists of two types of costs: costs associated with the operation 

of the aircraft (denoted by S(fj)2) and costs associated with serving passengers {denoted 6qt 

where 6= cost per passenger and q,— number of passengers). Total cost for airline i is given 

by the following equation: 

TCtf^dtfjf+eq, (2.24) 

Using consumer demand functions and total cost functions, the profit functions for 

both airlines are derived. To solve the model, the authors assume a two-stage game. In the 

first stage, an airline chooses its frequency in a particular route. In the second stage, the 

airlines compete in airfares. According to the study, it appears that code sharing changes 

the nature of competition between airlines. Without code sharing airlines use flight 

frequencies as their major strategic instrument. With code-sharing airlines use fares as 

strategic instruments. The model suggests that airline profits decline with the increase of 

passengers when there is no code sharing and profits rise in the presence of code sharing. 
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Bilotkach (2005) develops a model of price competition (Bertrand Model) between 

two international airline alliances where three different setups are analyzed: two competing 

alliances with antitrust immunity, price competition without alliances and two competing 

alliances without antitrust immunity. The model assumes that consumer preferences are 

vertically differentiated by the number of airline stops. Bilotkach analysis differs from 

other studies (for example Brueckner and Whalen (2000) and Brueckner (2001)) in that by 

replacing the Cournot structure with a Bertrand setting, the author is able to compare price 

effects of alliances with and without antitrust immunity. 

Four airlines are considered in this model. Each of these airlines operates in a 

single hub airport denoted by Hj (i= 1,... ,4) so that airline 1 operates in hub H i. Airlines 1 

and 3 serve the domestic market which is assumed to have two hub airports (Hi and H3) as 

well as two spoke cities (Si and S2). Airlines 2 and 4 serve a foreign market which has the 

same structure as the domestic market. Alliances are formed between a domestic carrier 

and a foreign carrier. Thus, one alliance consists of carriers 1 and 2 and the other is formed 

with carriers 3 and 4. The alliance agreements connect the domestic market with the 

international market. 

The indirect utility function of the consumer who chooses an alliance J on a market 

between cities / andy is given by 

ri=ov-{pi+foi) (2-25) 



www.manaraa.com

31 

Where pJ
l} is the fare charged by airline(s) in alliance J; ij^ is the number of segments to 

be flown while traveling with alliance J; 0J represents the consumer's reservation utility 

which is a random variable distributed normally over the interval [0, 1] and/? is a positive 

parameter. The indirect utility of not flying is assumed to be zero. A consumer will choose 

alliance J over alliance K if Vj > 0 and V^ > V*. This implies 

fo*pi<pZ+rtflZ-vi)-

Demand is determined by the number of consumers who obtain non-negative 

indirect utility. Given the distribution of 9J the expression for demand is given by the 

following equation: 

D ( A ; + / 9 7 ( ; ) = I - ( P , ; + / 9 < ) (2.26) 

Where the expression ( p1 + firj^ ) is the full price of flying. 

The expected demand of alliance J under the assumption of price competition with 

product differentiation is given by the following expression: 
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< = 

o if Pi>P;+fi(ff;-rfj,) 

~ D{P! + Mi) if pJ
t = P* + fa; - rii) HID 

M+P<) if pj
u<p;+fib;-T,;) 

With respect to the cost structure, several assumptions are made: with constant 

returns to scale, costs can be separated across segments of the networks and symmetry of 

all segments and carriers. The cost of carrying a passenger from one segment to another is 

given by c. If there are n segments in an itinerary then the total cost will be nc. 

The equilibrium price under all three scenarios is given by 

P^^j+fibj-Ry) (2.28) 

Where Ry denotes the number of segments and rv is the next highest number of flight 

segments. The second term on the right-hand-side of equation (2.28) indicates the 

passenger's loss from additional route segments in the next-best route. 

The profit maximization functions are solved under the three setups enumerated 

above. From the model structure, Bilotkach reports that competition between two alliances 

without antitrust immunity would lead to lower fares for interline travel. In addition, he 

finds that unlike the case of Cournot-type models (Brueckner (2001)), granting antitrust 
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immunity to both alliance partners increases fares for non-stop flights between the hub 

airports of the alliance partners without any additional benefits to interline passengers. 

2.2.2 Empirical Models: A Brief Review 

The theoretical models reviewed above provide the framework for deriving testable 

hypothesis about airline alliances. Using data obtained, mainly, from the US Department of 

Transportation empirical models were estimated. An overview of the models findings are 

summarized in Table A.2 in the appendix. 

In their paper Oum, Park and Zhang (1996) estimated the effect of alliances, 

namely code-sharing of non-market leaders on market leader's output and fares. For this 

purpose the following demand (equation (2.29)) and price equations (equation (2.30)) were 

estimated: 

Qd = a0 + axP + a2F + a3NF + a4NW + a5FEED + a6CS + ed (2.29) 

Where P represents market price, F is the number of non-stop flights served by the market 

leader on a route, NF is the total number of non-stop flights provided by the other carriers 

on a route, NWis an input price index of non-leaders, FEED is a dummy variable 

indicating that one or more non-leader carriers use their feeder carrier in order to provide 

connecting services on the route. CS is a dummy variable which equals one for 

complementary code-sharing between non-leader carriers and zero otherwise. The variable 

CS is expected to shift the market leader's residual demand function. 
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P=b0+ (bj+c0)'Q+ b2W+ b3D+ aCOM*Q+ c2MS*Q+ c3FEED*Q+ c4CS'Q + 

10 2 

Yid,YR,+y£elRG, + e, (2.30) 
i=i <=i 

Where Q is the passenger volume, Wis the market leader's input cost index, D is the 

distance between two cities, COM'Q is the product of the number of airlines competing in 

non-stop markets and passenger volume, MS»Q represents the product of the leader's 

market share and passenger volume, FEED'Q is the product of the dummy variable 

indicating presence of connecting services between a non-leader airline and its affiliates 

with passenger volume, CS»Q is the product of the dummy variables that indicates the 

presence of code-sharing among non-leader airlines with passenger volume, YRs represent 

the year dummy variables and RGs are the route group dummy variables. 

The leader's residual demand, equation (2.29), and the leader's price function, 

equation (2.30), were estimated using Non-linear Three Stage Least Squares. The data used 

is a panel data of 57 transpacific air routes for the period of 1982-92. There are two 

endogenous variables in this equation, P and Q, which influence each other. Equation 

(2.30) also has three multiplicative terms that involve Q. Thus, equation (2.29) was 

estimated first and then substituted in equation (2.30). 

In equation (2.29), the coefficient for the code-sharing variable (7,489) was positive 

and significant. Therefore, code-sharing among non-market leaders shifts demand upward. 
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The results obtained for the leader's supply function, equation (2.30), show that the 

coefficient of the variable representing the product of between non-market leaders code-

share and passenger volume (-0.0008) is negative and significant. Since the value of the 

coefficient for passenger volume is 0.0042 and the coefficient for code-sharing is -0.0008. 

The slope of the supply curve when code-sharing between non-market leaders is present 

decreases to 0.0033.13 This implies that when non-market leaders code-share, the supply 

curve of the market leader shifts to the right. 

These estimates point out that code-share among non-market leaders increases 

equilibrium passenger volume (Q). Unfortunately, the effect on equilibrium price is still 

uncertain. To deal with this issue, the authors measured the changes in the leader's 

equilibrium price and passenger volume with and without code-sharing agreements. The 

estimated mean values for the changes in prices and quantity are equal to -83 and 10,052, 

respectively. These results suggest that code-sharing between non-market leaders lead to a 

more competitive behavior of the market leader since the leader's price fell, on average by 

$83 and passenger volume increased, on average, by 10,052 passengers. 

Park and Zhang (2000) provide estimates for the theoretical model proposed in 

their study. It investigates the effects of four North Atlantic alliances—British 

Airways/USAir, Delta/Sabena/Swissair, KLM/Northwest and Lufthansa/United Airlines— 

on air fares, passenger volume and consumer welfare. Like Oum, Park and Zhang (1996), 

13 This slope is the result of subtracting 0.00085 from 0.00419. 
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this study estimates demand and price equations. However, what distinguishes this study 

from the previous one is that the variables of interest are a set of dummy variables that 

represent the four specific alliances. The data used corresponds to a panel data covering the 

period of 1990-1994. This study used similar econometric techniques to the ones used in 

OPZ, as the Non-linear least squares method was used to estimate the demand and price 

equations. 

The demand is represented by equation (2.31): 

\nQJt =D (PJt, POPj,, INCj„ BAUS, DLNR, KLNW, LHUA; a) + Y.RjRTj +HY<YR< + 

<ojt (2.31) 

The dependent variable is the natural log of the aggregate annual traffic in a city pair (Q). 

The subscripts y and / represent a particular route and year, respectively. The independent 

variables are: P which is the weighted average of fare on a route; POP represents the 

product of the population of the origin city with the population of the destination city; INC 

is the product of the per capita GDP of the origin country with the per capita GDP of the 

destination country; BAUS, DLNR, KLNW and LHUA are dummy variables that indicate if 

British Airways and USAir, Delta, Sabena and Swissair, KLM and Northwest or Lufthansa 

and United Airlines have a code-share agreement on a particular route , the RTs are route 

specific dummy variables and the YRs are year specific dummy variables. 

The price equation is represented by equation (2.32): 
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\nPiJt =P (Qiju INPit, DSTjt, SIZEijt, BPAR, DPAR, KPAR, LPAR; B) + 

£fA + E W +JuYtYRl + eg, (2.32) 

The dependent variable is the natural log of the average fares by firm and route (P). The 

subscripts i,j and t represent a particular carrier, route and year, respectively. The 

independent variables are: Q which is firm fs annual traffic on the route, INP is carrier /'s 

the overall input price index, DTS is the route distance, SIZE is carrier z's average aircraft 

size, BPAR, DPAR, KPAR and LPAR are dummy variables that indicate if British Airways 

and US Air, Delta, Sabena and Swissair, KLM and Northwest or Lufthansa and United 

Airlines have a code-share agreement on a particular route, the Fs are carrier-specific 

dummy variables, the RTs are route specific dummy variables and the YRs are year specific 

dummy variables. 

The results for the demand equation corresponding to the variables of interest, 

alliance variables, show that the coefficients for the British Airways/USAir, 

KLM/Northwest and Lufthansa/United Airlines alliances are significant and have the 

values of 0.126, 0.354 and 0.132, respectively. This implies, for example, that the alliance 

between British Airways and US Air shifts aggregate demand by 13 percent. The opposite 

can be said about the Delta/Sabena/Swissair alliance as the coefficient estimate (-0.250) is 

negative and significant. 



www.manaraa.com

38 

The estimates for alliance variables in the price equation show that the coefficients 

for the Delta/Sabena/Swissair alliance and KLM/Northwest alliance are statistically 

significant and negative. The former has a value of-0.189 and the latter has a value of-

0.218. Therefore, the Delta/Sabena/Swissair alliance reduces fares by 19 percent and the 

KLM/Northwest alliance reduces price by 22 percent. The remaining two alliances— 

British Airways/US Air and Lufthansa/United Airlines—show coefficients that are not 

statistically significant. 

Following the procedure used in OPZ to measure changes in equilibrium passenger 

volume and fares, with- and without-alliance equilibrium quantities and prices are 

compared. The overall pattern shows that passenger volume increased by an average of 

35,998 passengers. The equilibrium price fell, on average by $41 dollars. 

Consumer surplus are also calculated for each of the alliances as well as for the 

four alliances as a whole. Individually, threes of the alliances—British Airways/US Air, 

KLM/Northwest and Lufthansa/United Airlines—have a positive effect on consumer 

surplus. The Delta/Sabena/Swissair alliance has a negative effect on consumer surplus. As 

a whole, the alliances have a positive effect on consumer surplus as they report a total 

consumer benefit of $130 million per year. 

Brueckener (2001) analyses the effects of different levels of airline cooperation— 

code-sharing, antitrust immunity and alliance membership—on airline fares using data 

from the Origin and Destination Survey for the year of 1999 provided by the US 
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Department of Transportation. The estimated equation provides a test for the effects of 

alliances on fares (LNFAREjf). The specification is: 

LNFAREij= Po + PiLDISTy + p2POPTOTj + frREGIONSj +p4COUPON0 + p5BCLASS0+ 

B6CODESHRiJ+B7ALLYiJ +p8IMMUNITYiJ + faTOTCOMPj + PioALLYCOMPj + 

PnAIRLINE EFFECTSy + (vj + €0 (2.33) 

Where the subscript./ refers to the city-pair market and / refers to the itinerary within that 

market. Airline fares are considered to be a function of distance, market size, competition, 

regional and directional effects, fare category, airline specific effects, and cooperation 

measures. In estimating equation (2.33), the expectation was that the cooperation measures 

would have a negative effect on fares for interline flights paid by international passengers. 

The independent variables used in the estimation are: 

LDIST is the natural logarithm of the distance traveled. 

14 This study expands the findings reported in Brueckner and Whalen (2000) where it was shown that 
alliances have a negative impact on air fares. The difference between the two studies is that Brueckener 
(2001) provides a better airline "cooperation" measure because the data used had additional information 
that was not available for the previous study. The new information indicates both operating carrier (airline 
that takes the passenger from one place to another) and ticketed carrier (airline that issues an itinerary). 
These two kinds of carriers are not always the same, especially when there is an alliance and on interline 
flights. 
It is noteworthy to point out that datasets from the US Department of Transportation before 1999 (Data 
Bank IA and IB) did not distinguish between ticketed and operating carriers. Since by definition code-
sharing involves these two types of carriers, measures of code-sharing tend to be more accurate after 1999. 



www.manaraa.com

40 

POPTOT is the variable that indicates market size and equals the geometric mean of the 

endpoint populations potential. 

REGIONS set of dummy variables that indicate the region and direction. 

COUPON is equal to the number of ticket coupons in an itinerary. 

BCLASS represents the passenger-weighted fraction of segments for the given itinerary that 

are in business class. 

CODESHR is a dummy variable that takes the value of one if two carriers have a code-

share agreement. This means that the operating carrier and ticketed carrier differ in at least 

one of the itinerary's route segments. 

ALLY is a dummy variable that indicates if two carriers belong to one of the four alliances: 

Wings (Northwest, KLM, and Continental), Star Alliance (United, Lufthansa, SAS, Air 

Canada, Varig, Thai Airlines, Ansett Australia and Air New Zealand), One World Alliance 

(American, British Airways, Qantas and Cathay Pacific) and Atlantic Excellence (Delta, 

Swissair, Sabena and Austrian Airlines). It should be noted that the variable ALLY is not 

used in most of the estimated regressions because its effect is difficult to disentangle from 

the effect with antitrust immunity. 

IMMUNITY is a dummy variable which equals one if two carriers posses antitrust 

immunity. 
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TOTCOMP is the total competition measure which is based on the number of airlines 

competing with the itinerary's airline in the given city-pair market. 

ONLNCOMP indicates the number of carriers that provide online service. 

ALLYCOMP equals the number of alliance pairs that provide competing interline service in 

the market, with an alliance pair counted only if both members differ from each of the 

itinerary's carriers. 

Several methods of estimation were used to estimate equation (2.33). The first 

method used is OLS. The variables of interest CODESHR, IMMUNITY and ALLY tamed 

out to be significant and negative. The coefficient results for CODESHR, using OLS as 

estimation method, range between -0.067 and -0.097. The results for the IMMUNITY 

variable coefficients range from -0.162 to -0.215. The variable ALLY is only used in one 

specification of equation (2.33) with a reported coefficient of-0.041. The second method is 

that of a passenger-weighted regression. This type of regression was used in order to deal 

with the potential presence of heteroscedasticity as there are different numbers of 

passengers in the original itineraries. The results turned out quite close to the highest 

values (in absolute terms) as the first ones. CODESHR has a coefficient of-0.097 and 

IMMUNITY has a coefficient of-0.213. 

A problem that was likely to arise, unobserved market-level heterogeneity, led 

Brueckner to estimate a fixed effects regression, which gathers the effects of omitted 
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variables. Again, the results for this regression were similar to the ones obtained with the 

OLS estimation method. These findings suggest that unobserved heterogeneity is not a 

source of bias in the main coefficients of interest (cooperation variable estimates). 

Brueckner next investigated the possibility for endogeneity of CODESHR. This 

may arise because carriers that have a code-share agreement do not necessarily code-share 

on every single market they serve. Thus, code-share may depend on market characteristics, 

which makes CODESHR an endogenous variable. To address this problem a two-stage 

least squares estimation was carried out where the fitted probabilities from a probit model 

estimated for CODESHR are substituted in equation (2.33). The results show significant 

change in the magnitude of coefficient estimates of CODESHR and IMMUNITY when 

compared to the other regressions (-0.166 and -0.152, respectively). The former is larger 

and the latter is smaller in absolute values. However, the coefficients were still negative 

and significant, thus supporting the results obtained in the other regressions. 

Bamberger, Carlton and Neuman (2004) model the effects of domestic alliances 

(code-share) on fares and traffic for two domestic alliances: Continental/ America West 

(CO/HP) and Northwest/ Alaska Airlines (NW/AS). This is done by comparing the 

changes in average and total traffic from a pre-alliance period to a post-alliance period on 

cities were the alliances operated to the corresponding changes on a set benchmark city 

pairs where the alliances did not operate. 
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The two estimated equations were structured such that the first (equation (2.34)) 

estimates the effects on LN (average farep0st-aiiiance/average farepre_aiiiance)5 while the second 

(equation (2.34a)) estimates the effects on LN (total trafficp0st-aiiiance/total trafficpre-aiiiance)-

Three samples for these dependent variables are used: (a) all carriers, (b) alliance partners 

and (c) partners' rivals. 

Equations (2.34) and (2.34a) have the same independent variables; the only 

difference is the dependent variables (percentage change in average fare and percentage 

change in total traffic). The average fare equation and the total traffic equation have the 

following specification: 

LN(average farepost.aniance/average farepre.aihance) =«o+a iALLIANCE DUMMY+a2CHANGE IN 

PERCENT ROUND TRIP+a3ENTRY BY SOUTHWEST+a4 CHANGE IN PERCENT NON-

ALLIANCE DIRECT +a5 CHANGE IN CITY-PAIR NON-ALLIANCE HHI +e (2.34) 

LN(total trafficpost^ihana/total trafficpre<luia„ce) =a0+aiALLIANCE DUMMY+a^CHANGE IN 

PERCENT ROUND TRIP+a3ENTRY BYSOUTHWEST+a4 CHANGE IN PERCENT NON-

ALLIANCE DIRECT +a5 CHANGE IN CITY-PAIR NON-ALLIANCE HHI +s (2.34a) 

Where the dependent variables in equations (2.34) is the percentage change in fares in the 

pre-alliance and post-alliance periods and the dependent variable for equation (2.34a) is the 

percentage change in traffic from the pre-alliance and post-alliance periods. The 

independent variables include: 
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ALLIANCE DUMMY is, a dummy variable that indicates whether the city-pair is an alliance 

pair. 

CHANGE IN PERCENT ROUND TRIP indicates the change in the percentage of 

passengers flying on round-trip tickets. 

ENTRY BY SOUTHWEST is a dummy variable that indicates entry by Southwest Airlines 

during the alliance period. This variable takes the value of one if Southwest's share in a 

city pair was greater than or equal to 5 percent and zero otherwise. 

CHANGE IN PERCENT NON-ALLIANCE DIRECT represents the change in the 

percentage of non-alliance partners flying direct, adjusted for the non-alliance share of 

traffic 

CHANGE IN CITY-PAIR NON-ALLIANCE HHI is the change in the percentage in the 

passenger-based city-pair non-alliance Herfindahl-Hirschman Index.15 

For each of the two domestic alliances of interest (CO/HP) and (NW/AS), a series of OLS 

regressions were estimated using three samples: The first sample includes all carriers, the 

second includes only alliance partners and the third only considers the rivals. 

Three specifications of equations (2.34) and (2.34a) are estimated for both percentage 

changes in fares and total traffic. The first type only considers the alliance dummy; the 

15 The Herfindahl-Hirschman Index (HHI) is a commonly accepted measure of market concentration. It is 
calculated by squaring the market share of each firm competing in the market and then summing the 
resulting numbers. The HHI takes into account the relative size and distribution of the firms in a market and 
approaches zero when a market consists of a large number of firms of relatively equal size. The HHI 
increases both as the number of firms in the market decreases and as the disparity in size between those 
firms increases. 
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second adds three explanatory variables to the regression: change on the percent non-

alliance direct and entry by Southwest and the third type adds the change in city-pair non-

alliance HHI. 

The results for CO/HP alliance show that the alliance effect on fares is "negative 

and significant". The addition of explanatory variables does not substantially change the 

alliance effect in terms of magnitude for each of the three samples considered. The 

coefficient values for the alliance dummy range from -0.065 to -0.082. Similarly, the 

results for the NW/AS alliance show a "negative and significant effect" of the alliance 

variable on fares but only for the sample that considers both alliance members and rivals. 

The samples that take into account only alliance members or only rivals, though they have 

negative coefficient estimates, they are not statistically significant. The results for the 

'overall' sample range from -0.051 to -0.062. In addition, when the other explanatory 

variables are considered, the estimates for the alliance effect do not vary substantially. 

The same types of regressions are estimated for the percentage change in traffic. In 

the case of the CO/HP alliance, the alliance effect is found to be "positive and significant" 

in all the regressions and all of the samples. The coefficient results for the alliance dummy 

range from 0.033 to 0.356. From this set of coefficients, it is also found that traffic 

increases more for alliance partners than for rivals in city-pairs where the alliance operates. 

When the NW/AS alliance is considered, the results are also positive but not statistically 

significant. 
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Whalen (2007) empirical model provides estimates of the effects of code-sharing, 

antitrust immunity and Open Skies treaties on fares, output (number of passengers for a 

carrier) and capacity (number of departures and also total available seats) using 

international panel data for the period of 1990 - 2000. The data used in the estimation was 

aggregated in two ways: at the route-carrier level (each observation is unique to the origin 

and destination pair and the carrier) and at the route level (data aggregated to the origin and 

destination level). 

Equations (2.35) and (2.36) are estimated using price as the dependent variable. 

Equation (2.35) was estimated using the route-carrier data set and equation (2.36) was 

estimated using the route level data. Equation (2.35) is specified as: 

LnFareimtt =ao+o.i Online^ +a2 Immunity\t +aiC5,,>,+a^ AvgCoupitmit+ 

asAvgDistiMt, +a6PctOWj,mj +a7HHI_OAml +a« HHI_INTmJ +a.90penskymit +aioUSPopmj 

+anUSIncmJ+ anEUPopm,t +a]3 EUGDP/Popm,t+r, +St +nm +sUm,t (2.35) 

The dependent variable in equation (2.35) is the natural log of average fare. The subscript i 

refers to the carrier, m indicates the route and t represents the year. The independent 

variables in (2.35) are: 

Online is a dummy that indicates if the itinerary is served by a single airline. 

Immunity is a dummy variable that shows if an alliance has antitrust immunity. 

CS is a dummy that indicates if there is a code-share agreement. 
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AvgCoup is the average number of coupons in an itinerary. 

AvgDist is the average distance travelled. 

PctOW'xs the percentage of one-way travel. 

HHIOA is the Herfindahl-Hirschman Index for carriers offering online or alliance 

service. 

HHIINT is the Herfindahl-Hirschman Index for those who offer non-alliance interline 

service. 

Opensky dummy that controls for the effects of Open Sky Treaties. 

USPop is population of US city. 

USInc is the US metropolitan statistical area per capita income. 

EU Pop refers to the population of a European city. 

EU GDP/Pop is the European country GDP per capita. 

T/ Represent year-specific effects. 

8, Represent carrier-specific effects. 

t]m Represent route-specific effects. 

Equation (2.36) is: 

LnFaremtt =ao+ai Pet Onlinemt +a.2 Pet ImmunitymJ +a? Pc tCSmj+a.4 AvgCoupm:t+ 

asAvgDistm>h+a6PctOWmj +a.7HHI_OAmt +agHHI_INTmt ^-agOpenskymt +aioUSPopmil 

+an USIncmJ+ auEUPopmj +0.13EUGDP/Popmt+ xt +S, +rjm +emit (2.36) 
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The dependent variable is the natural log of average fare (same as in equation 

(2.35)). The subscript / refers to the carrier, m indicates the route and t represents the year. 

The independent variables for equation (2.36) are given below: 

Pet Online indicates percent of traffic traveling online. 

Pet Immunity indicates percent of traffic traveling on code-sharing 

Pet CS indicates percent of traffic traveling on immunized alliances 

AvgCoup is the average number of coupons in an itinerary. 

AvgDist is the average distance travelled. 

PctOW'xs the percentage of one-way travel. 

HHIOA is the Herfindahl-Hirschman Index for carriers offering online or alliance 

service. 

HHIINT is the Herfindahl-Hirschman Index for those who offer non-alliance interline 

service. 

Opensky dummy that controls for the effects of Open Sky Treaties. 

USPop is population of the US city. 

USInc is the US metropolitan statistical area per capita income. 

EU Pop refers to the population of a European city. 

EU GDP/Pop is the European country GDP per capita. 

T/ Represent year-specific effects. 

Si Represent carrier-specific effects. 

r\m Represent route-specific effects. 
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It is important to note that the structure of both equations is similar but that some 

variables {Online, Immunity and CS) of equation (2.36) are transformed into percentages 

(Pet Online, Pet Immunity and Pet CS) in equation (2.36) since data is not arranged by 

carrier. 

For output effects, the dependent variable is the natural log of the number of 

passengers and the independent variables are the same as the ones in equations (2.35) and 

(2.38). 

As the focus of the empirical analysis is the determination of the effect on fares and 

output and the estimation involves the use of panel data, fixed effects regressions were 

used. The variables of interest in these regressions are Immunity/Pet Immunity and CS/Pct 

CS. These variables are expected to have negative effects on prices and positive effects on 

output. 

The regressions for (2.35) and (2.36) have several specifications. For equation 

(2.35), two OLS regressions were used (one includes route- and time-specific effects and 

the other adds carrier-specific effects); two instrumental variable regressions (IV) which 

repeat the structure followed in the OLS regressions but control for the possibility of 

endogeneity of the HHIs and a third regression which takes into account the possibility of 

an endogenous CS. The estimated results show that the variables of interest have the 

expected sign and are significant all regressions. However, magnitudes did vary with the 

estimation method used. In equation (2.35), the estimated coefficients for Immunity were in 

the range of-0.182 to -0.232 and the ones for CS were in the range of-0.041 to -0.099. 
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The price regressions for equation (2.36) include two OLS regressions and two IV 

regressions that follow the same structure as the ones used for equation (2.35). The 

estimated coefficients of the variables of interest are not comparable to the results of 

equation (2.35) since they are converted to percentage of traffic. Nevertheless, these 

estimates are also negative and significant. In equation (2.36), the ranges for the 

coefficients for Pet Immunity went from -0.143 to -0.269 and the ones for Pet CS went 

from -0.046 to -0.056. 

Four regressions were estimated for the effect of alliances on output. Two of those 

regressions used the route-carrier data and the other two used the route level data. In 

addition, the dependent variable varies according to the dataset used. For route-carrier data 

the dependent variable is the natural log of the numbers of passenger for a carrier on a 

route. The regression for the route level data uses the natural log of total passengers on the 

route. The results of these regressions confirmed expectations since the variables Immunity 

and CS turned out to have positive and significant effects on output in all regressions. The 

estimated coefficients for Immunity where in the range of 0.415 to 0.628 and those for CS 

were in the range of 0.197 to 0.363. 

The variable Opensky turned put to have unexpected effects on fares and output in 

the regressions. For both, equations (2.35) and (2.36), the coefficient estimates of this 

variable were positive, significant and with values that ranged from 0.032 to 0.049. In the 

case of output, the coefficients were not statistically significant. 
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To further understand how Open Skies treaties affect capacity, Whalen estimated a 

series of regressions using datasets of transatlantic gateway-to-gateway capacities.16 

Capacity is measured as the number of departures and the total number of available seats. 

Accordingly, there are two dependent variables in the estimation. 

Equation (2.37) and (2.37b) estimate the capacity effects when the number of 

departures and number of available seats, respectively, are considered. They have the 

following form: 

Ln Depict =ao+aj Cld-CSi:t +0.2 Open-Intiit +a? Open-CSij+a.4 Open-Immune: Hud-

Hubi,myt+ asOpen-Immune: Other tmj, +a.6USPopmj +0.7 USIncmyt+ agEUPopm,t +«9 EU 

GDP/Popm,,+ x, +3/ +nm +eiimJ (2.37) 

Ln SeatitnU =ao+aj Cld-CSit +0.2 Open-lntit +0.3Open-CSu+a4 Open-Immune: Hud-

Hubj>mtt+ asOpen-Immune:Otherimj, +a6USPopmJ +0.7 USIncmJ+ asEUPopmt +0.9EU 

GDP/Popm,t+ T, +Si +nm +sUm,, (2.37a) 

The dependent variable for equation (2.37) is the natural log of the number of departures 

and for (2.37a) it is the natural log of available seats. The subscript / refers to the carrier, m 

indicates the route and / represents the year. The independent variables are: 

16 Gateway -to-gate routes are the one that involve a domestic and foreign gateway airport, typically hubs, 
where. 
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Cld-CS indicates that there is no Open Skies treaty between two countries and the carrier 

has a code-sharing agreement with a carrier based in the destination country. 

Open-Int indicates that there is an Open Skies agreement and the carrier has no alliances 

with carriers from the destination country. 

Open-CS shows that there is an Open Skies agreement and the carrier has a code-share 

agreement with a carrier from the destination country. 

Open-Immune: Hub-Hub indicates that there is an Open Skies agreement and the carrier 

has an immunized alliance with a carrier from a destination country and the route traveled 

is between hubs. 

Open-Immune: Other indicates that there is an Open Skies agreement and the carrier has an 

immunized alliance with a carrier from a destination country and the route is not between 

hubs. 

USPop is population of the US city. 

USInc is the US metropolitan statistical area per capita income. 

EU Pop refers to the population of a European city. 

EU GDP/Pop is the European country GDP per capita. 

T, Represents year-specific effects. 

dj Represents carrier-specific effects. 

nm Represents route-specific effects. 

The Open Skies treaty effects on capacity are due to expansion by immunized alliances on 

trunk (major airline carrier) routes between hubs since coefficients for Open-Immune: 
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Hub-Hub were positive and significant. When the number of departures is considered as 

the dependent variable the coefficient estimates of Open-Immune: Hub-Hub ranged from 

0.183 to 0.175. When the number of available seats was considered, the estimates ranged 

from 0.261 to 0.311. There was no statistically significant change in capacity after Open 

Skies for carriers with antitrust immunity for cities other than between the partners' hubs. 

Also, there was no statistically significant effect for code-sharing alliances or for non-

alliance carriers. However, carriers with code-sharing alliances in countries without Open 

Skies agreements had a positive and significant effect on capacity. 

To summarize: 

Out of the five empirical studies that were reviewed in this section, only three of 

them dealt with output as well as price effects. The other two, focused mainly on price 

effects. Oum, Park and Zhang report that code-sharing has a positive effect on output and a 

negative effect on price of a ticket of a market-leader as a response to cooperative behavior 

of non-market leaders. The overall finding of this paper, which is supported in a later 

research done by Park and Zhang, is that prices fall and quantity increases for the entire 

market and not just for alliance members. Brueckner's estimated model also shows that 

alliances have a negative effect on fares. His findings differ from those reported in OPZ in 

that he uses a more accurate measure of airline cooperation. Bamberger, Carlton and 

Neuman results show that alliances decrease fares and that some traffic, depending on the 

alliance, increases. Finally, Whalen's empirical estimates show that prices fall with 
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cooperation and that output increases. Overall, the empirical literature shows that alliances 

lead to reduction in ticket prices and that output tend to rise on interline flights. 
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3. AIRLINE ALLIANCES AS A MARKET INTEGRATING MECHANISM 

3.1 Introduction 

Integration, whether it is social, political and/or economic, among agents such as 

individuals, industries or countries has become a popular subject among scholars. 

Particularly, the interest resides in determining not only if forming a "group" will have a 

positive effect among its members (benefits of joining a group outweigh the cost of 

joining) but also if the existence of such a group will make non-members worse off. A 

common example of integration can be found in the European Union which is an economic 

and political union of 27 European countries. In the airlines industry, integration can be 

found in several forms and sizes. The most popular groupings formed are code-share and 

antitrust immunity. These two tend to be relatively small in size as they generally have no 

more than two members. However, larger groups can be found in international alliances 

such as Star Alliance, Sky Team and One World. 

Since their creation in the late 1990's the major alliances—Star Alliance, Sky Team 

and One World—have continued to expand their reach as new strategic domestic and 

international air carriers become members. In fact, Star Alliance's membership grew from 

6 members in 1997 to 24 in 2008; Sky Team, the second largest alliance in terms of the 

number of members, expanded from 4 members in 2000 to 14 in 2008 and One World's 
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membership rose from 7 members in 1999 to 11 members in 2008. This increase in 

membership signals that the benefits from joining one of these alliances outweigh the costs 

of joining. This is not surprising since the goals of airline alliances can be summarized in: 

expansion of member operations to parts of the world where they cannot afford to go to on 

their own and encouraging passenger volume as well as loyalty by offering 'standard' 

services, frequent flyer programs and coordination of schedules and use of airport facilities 

(lounges and gates). 

Most of the empirical models provided in the literature (Oum et al (1996), Park and 

Zhang (2000) and Whalen (2007) to name a few) focus on the effect of small alliances 

such as code-sharing and antitrust immunity on prices and passenger volume (output) in 

order to establish is these alliances are beneficial to its members as well as consumers. The 

majority of these studies agree that integration among airlines results in both the airline 

members and passengers being better off as it reduces fares and raises output. 

The contribution of this study to the literature is it that it explores the effects of the 

three major alliances in domestic and international markets, particularly, their effects on 

the market share of their members as well as non-members. In other words, in this essay I 

provide and test a model which integrates theories from international economics and 

industrial organization. The model selected is the gravity model. By estimating this model 

17 Table A.3a, b and c provide the membership evolution by year of the three alliances discussed in this 
chapter. 
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I can ascertain whether or not airline alliances increase market share for airlines in the 

alliance at the expense of others (non-alliance airlines) or that alliances increase the 

volume of passengers through efficiency gains (trade creation). The model and estimation 

methods are spelled out below. 

The structure of the paper is as follows: Section 3.2 provides a brief review of the 

gravity model as well as the definitions of trade creation and trade diversion. Section 3.3 

spells out the model estimated. Section 3.4 presents a description of the datasets used and 

explains how the variables in the model were constructed. Section 3.5 presents and 

interprets the findings. The last section concludes. 

3.2 The Gravity Model 

The gravity model uses the gravitation force concept as an analogy to explain 

different types of flows (for example: migration, commuting, tourism, trade, etc). In the 

field of international trade, it was first introduced by Tinbergen (1962) and it is commonly 

used to describe trade patterns between countries. The basic model, shows that bilateral 

trade between countries / andy is directly proportional to their GDP and population and 

inversely proportional to the distance between them. Corollary, countries that are similar in 

their relative size will tend to trade more than those of different size (Feenstra, 2004, p. 

144-145). 
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According to Ott et al (2003), there are three basic variables involved in this model: 

variables that portray the "potential demand" of the importing country (GDP and GDP per 

capita of the importing country), variables that represent the "potential supply" of the 

exporting country (GDP and GDP per capita of the exporting country) and variables that 

represent factors that may aid or hinder trade (distance, languages, borders, etc) (p.31). A 

general form of the gravity model is given by the following equation: 

xy = atf1371 }7f3 YPJ4 Z)"5 (3.1) 

where 

xtJ = Trade flows from country / to country 7 

Y= GDP of country/ 

Y= GDP of country 7 

YPf = GDP per capita of country i 

YPj = GDP per capita of country/ 

Dy = Distance between country / and country/ 

The concepts of traffic creation and traffic diversion are borrowed from Viner's 

1 R 

analysis of trade creation and trade diversion (the theory of custom unions). Viner 

offered a framework for assessing whether a regional integration would tend to "trade 

creation" (addition of the volume of trade) or "trade diversion" where the volume of trade 

is increased by diverting trade from trading partners outside the integrating markets to 

partners within the integrating market. The effect is a "zero" gain in international trade. 

18 Viner, J. (1950). "The Customs Union Issue". Carnegie Endowment for International Peace, New York. 
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Further applications of these concepts are provided in Balassa (1967), Pelzman (1977), 

Krueger (1999), Musila (2005) and Magee (2008). 

3.3 The Gravity Model Estimation 

A gravity model is used to estimate the effects of traffic volume. Due to data 

availability, passenger volume is used as a proxy for volume of traffic as a higher number 

of passengers may imply higher traffic. Following Musila (2005) and Magee (2008), I 

estimate the gravity equation using sets of dummy variables to determine whether airline 

alliances formation creates or diverts passenger volume. 

Alliances, like regional integration, may be beneficial or harmful depending on the 

airline joining the alliance and the extent of trade creation and trade diversion; moreover, 

whether or not an alliance benefits its members will depend on parameter values and initial 

conditions. As Burfisher et al. (2001, p. 139) put it "this is essentially an empirical issue 

that must be settled by data analysis." 

The model is represented by the following equation: 

Ln passenger volume^,, =ao+aj lnDistm +a.2 In (PricemJ + ^ (0.3k Ijjil+a4k2jjit) 
k 

+asOrigenPopmt + a^DestPop^t + ayHuby + agRoute effectsm + agYear effectst +e (3.2) 

The dependent variable is the natural logarithm of passenger volume which denotes the 

passengers transported by airline / and/ in a specific route m. Passenger volume on a city-

pair or route is assumed to be a function of distance, average fare, population, alliances 

defined by variables kl which takes the value of 1 if airline / and/ are members of alliance 
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k (this variable captures the traffic creation effect for the members) and k2 which is 1 if 

either airline / orj are a member of alliance k (this variable captures the trade diversion 

effect), and whether an origin city is a hub city for either carrier / ovj. Table 3.1 lists the 

model variables and provides a brief description of them. 

3.4 Data and Construction of Variables 

3.4.1 Data Description 

The data on passengers, fares and distances flown between cities used in the 

estimations of the gravity equation come from the Origin and Destination Survey which is 

compiled by the US Department of Transportation (DOT). It is available for two different 

samples: international and domestic carriers (Data Bank 1 A) and domestic carriers only 

(Data Bank IB). Data Bank 1A is restricted by DOT and can only be obtained with its 

permission. It is worth noting that Data Bank 1A not only includes domestic and 

international routes that have a US city as an origin or destination but also international 

routes that have foreign cities as both origin and destination. 

Both datasets (Data Bank 1A and IB) contain a sample that consists of 10% of all 

airline tickets in a particular quarter. From the first quarter of 1998, airlines are required to 

report both the advertised ticketed carrier and the actual operating carrier for each coupon. 

Thus, Data Bank 1A and IB contain the dual carriers for each coupon in the itinerary. They 

also include cities, states and/or countries or origin and destination, the number of coupons 
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Table 3.1: Gravity Model Variables 

Dependent Variable 

Ln Passenger 

Independent Variables 

Ln Dist 

Ln (Price) 

kl 

k2 

Ln Origin Pop 

Ln Dest Pop 

Ln Origin Inc 

Ln Dest Inc 

Description 

The dependent variable is the natural log of passengers 
transported by airline / and airline 7 on a route m (city-pair 
or from point A to B) at time t. 

Description 

Natural log of the distance flown between the origin and 
the destination city for any route m. 

Natural log of average fare charged on a route m 

Dummy variable that takes the value of 1 if airlines / andy 
are contemporaneous members in alliance k. This variable 
captures the "traffic creation" effect from a particular 
alliance (Star Alliance, One World or Sky Team). 

Dummy variable that takes the value of 1 if one and only 
one of the airlines is a member of alliance k at time t. This 
variable complements the previous variable in the sense 
that it portrays the "traffic diversion" effect. 

Natural logarithm of population of origin city 

Natural logarithm of population of the destination city. 

Natural logarithm of median household income for origin 
city (domestic sample). Natural logarithm of GDP per 
capita of origin country (international sample). 

Natural logarithm of median household income for 
destination city (domestic sample). Natural logarithm of 
GDP per capita of destination country (international 
sample). 
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Table 3.1: continued 

Hub 

Route/region Effect 

Year Effects 

Variable that represents whether the origin city of a route 
m is a hub for airline / and/or 7 

Set of dummy variables that take into account route/region 
specific effects 

Set of dummy variables that take into account year specific 
effects 
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used between the origin and destination, the mileage for each trip, the dollar amount paid 

by each passenger in the sample, the fare class, the number of passengers and the airports 

of origin and destination. 

Three samples were used in the estimations. The first sample, taken from Data 

Bank IB, is the domestic sample which covers a 9 year period (1999-2007). The set of 

airlines in this sample is formed by 27 domestic airlines serving 209 routes or markets. 

Unfortunately, since the majority of the alliance members are international carriers the 

domestic sample is bound to have a few of the total alliance members. The other two 

samples were taken from Data Bank 1 A. These samples will be referred to in this paper as 

the international sample since it is formed by both domestic and international carriers. This 

sample will provide a better sense of the effects of the major alliances on passenger 

volume. The international sample is divided into two subsamples because only two years 

of the Data Bank 1A were provided by DOT—2003 and 2008. The sample obtained from 

both of these years consists of 111 domestic and international carriers serving 395 routes. 

Tables 3.2a and 3.2b provide summary statistics of the model variables for the domestic 

and the international sample respectively. Close examination of Table 3.2a reveals that the 

log of passenger volume in the 209 domestic routes considered is decreasing over time. In 

fact, after exploring the total number of passengers in the sample from Table A.4a in the 

appendix, over a 9 year period (1999-2007), the total number of passengers reports a 

negative average growth rate of 5 percent. Out of the six 'legacy' carries that belong to a 
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Table 3.2a: continued 
Ln 

Origin 
Inc 

LnDest 
Inc 
Huh 

10% 

10.94 

0.22 

0.14 

0.13 

0.41 

11.01 

10.99 

021 

0.15 

0.13 

0.41 

11.06 

11.04 

021 

0.15 

0.14 

0.41 

11.11 

11.09 

023 

0.16 

0.15 

0.42 

11.08 

11.05 

0.22 

0.18 

0.15 

0.41 

11.10 

11.07 

021 

0.18 

0.15 

0.41 

11.11 

11.08 

021 

0.17 

0.14 

0.40 

11.14 

11.11 

0.20 

0.15 

0.14 

0.40 

11.11 

11.08 

020 

0.16 

0.15 

0.40 
Note: The zeros reported for Star Alliance 1, Sky Team 1 and One World I denote are explained by me fact mat only one US carrier was a member of these alliance. In 
2O04, once other members as well as affiliate members are considered, positive numbers are reported 
Descriptions of mese variables are given in Table 32.1. 

en 
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Table 3.2b: Descriptive Statistics: International Sample for 2003 and 2008 

Variables 
Ln Passenger 
Ln Dist 
Ln (Price) 
Star Alliance 1 
Star Alliance 2 
Sky Team 1 
Sky Team 2 
One World 1 
One World 2 
Ln Origin Pop 
Ln Dest Pop 
Ln Origin Inc 
Ln Dest Inc 
Hub 

2003 Sample 
N=254,040 

Mean 
4.349 
7.594 
6.712 
0.041 
0.397 
0.005 
0.161 
0.014 
0.242 
7.668 
7.695 
9.875 
10.176 
0.332 

St. Dev. 
2.654 
1.068 
0.597 
0.198 
0.485 
0.073 
0.367 
0.116 
0.428 
1.217 
1.309 
1.065 
0.715 
0.471 

2008 Sample 
N=234,196 

Mean 
4.779 
7.641 
6.935 
0.071 
0.422 
0.028 
0.324 
0.019 
0.274 
7.766 
7.805 
10.304 
10.532 
0.364 

St. Dev. 
2.589 
1.045 
0.528 
0.257 
0.494 
0.167 
0.468 
0.138 
0.446 
1.045 
1.209 
0.895 
0.579 
0.481 
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major alliance, four of them—US Airways, Delta, United Airlines and Continental— 

showed an annual average decline of 13,12,10 and 6 percent respectively. 19 Only 

Northwest shows no change in this period. It is worth noting that American Airlines is the 

only legacy carrier that reports an average growth rate of 6 percent in the total number of 

passengers. The overall decline in the number of passengers may imply that airlines are 

reducing or eliminating traffic in these routes because they were no longer profitable or as 

profitable as before. The reduction of passenger volume may be attributed to outside 

factors such as the effects of the terrorist attacks of September 11 which left a deep wound 

in the airline industry since many airlines began to experience great losses in their net 

income; the higher level of competition that was sprouted after the deregulation of the US 

airline industry in 1978 which made it difficult for many airlines to keep themselves 

profitable and the higher input price such as fuel which deepened the already large dent in 

the airlines' profits. 

On the other hand, Table 3.2b shows that over a six year period, the log of 

passenger volume increased for the 395 intentional routes considered. The number of total 

passengers for the international routes grew at an annual average growth rate of 4 percent 

for the 6 year period (between 2003 and 2008). Furthermore, in contrast to the decline in 

passengers for the six main US legacy airlines in the previous sample, there is an increase 

19 Legacy carriers are those that were in operation before the deregulation of the US Airline Industry in 
1978. 
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in the average number of passengers for all but one of the six major US carriers. Table 

A.4b in the appendix shows the numbers of passengers for 2003 and 2008 as well as the 

growth rates of some of the members of Star Alliance, Sky Team and One World in the 

395 international routes. Delta reports the largest gain in passengers among the US carriers 

with an average growth rate of 8.97 percent followed by Continental with 6.80 percent and 

American with 5.11 percent. Only United shows an average decrease in passengers of 1.46 

percent. This implies that foreign air travel demand was is less responsive to changes in 

economic conditions than domestic demand. Additional support can be found in the fact 

that demand for international travel has been growing faster than domestic demand since 

the late 1980s. 

3.4.2 Construction of the Variables 

In equation (2), the dependent variable is the natural log of passenger volume. This 

is defined as the natural logarithm of the number coach passengers transported by airline / 

plus the number of coach passengers transported by airline j . This variable represents the 

carrier pair output for a particular route m at time t. 

As mentioned earlier, the Origin and Destination Survey provides the number of 

coupons or stops for each itinerary reported on a trip from a city A to a city B. However, 

for this research, itineraries with more than four stops are dropped because a relatively 

small number of passengers in the sample show itineraries that exceed four stops. 

20 Business and first class passengers are not considered in this study. 
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Prices are defined as the weighted average of the market fares. The market fare 

corresponds to the price charged by an airline for the distance traveled between two cities 

(origin and destination) regardless of the number of stops. Since domestic and international 

markets differ in their pricing system, different price intervals were considered for 

domestic and international routes. Domestic market fares which were less than $US25 and 

above US$1,500 were dropped. On the other hand, for the international market, fares 

which were less than or equal to $US100 and above US$9,999 were dropped. Values 

below the lower limits of the price intervals of the domestic and international markets are 

dropped since, most likely, they correspond to itineraries acquired through frequent-flyer-

mile programs or by airline employees. Also, data points above the upper limits of the 

intervals are dropped since they could be considered outliers. Thus, the intervals selected 

for both markets guarantee that dollar values that are outside credible limits are 

eliminated.21 To obtain the average fare for each route by airline, weighted averages fares 

were calculated by airline for a particular route. 

The variables that capture traffic creation and traffic diversion in equation (2) are 

are kl and k2 respectively (where k= Star Alliance, One World Alliance or Sky Team). As 

stated above, the term kl indicates if two airlines / andy are contemporaneous members of 

an alliance k. A positive sign on the coefficient estimate for this variable implies that traffic 

among the members of alliance k has increased. The term k2 indicates if one of the two 

21 In addition, the Origin and Destination Survey has a variable that reports which itineraries have a not 
credible reported fare. 
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airlines is a member of alliance k. If the coefficient of this variable is positive this would 

suggest that the overall traffic is rising. If the coefficient is negative then traffic is diverted 

from non-member airlines established in a market to members of the alliance. The overall 

effect of an alliance k on passenger volume is determined by the sum of the coefficients of 

kl and k.2. 

Each route m is defined as a city pair or market. The 209 routes considered for the 

domestic sample are those where both origin and destination are US cities. In this sample, 

combinations of only 30 of the most important US cities are considered. These cities are 

scattered over five US regions—Northeast, Southeast, Midwest, Southwest and West. For 

the international data sample, the 395 routes considered cover international flights that 

have a US city either as an origin or a destination as well as international flights where 

both origin and destination correspond to foreign cities. In this sample, 96 cities from 

different regions of the world—North America, Central America, Caribbean, South 

America, Europe, Africa, Asia and the Middle East—are set in pairs to create the 

international routes.22 Tables 3.3a and 3.3b provide a list of the US cities used in the 

domestic sample and the cities used in the international samples respectively. 

It is important to note that a trip from a city A to a city B is not considered the same as a trip from city B 
to city A as they are different markets. 
23 Table A.5a and A.5b provide a complete list of the routes considered for the domestic and the 
international samples respectively. 
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Table 3.3a: List of cities in the domestic sample 
(Number of cities=30) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 . 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

City 
Albany 
Albuquerque 
Atlanta 
Austin 
Birmingham 
Boston 
Buffalo 
Chicago 
Cleveland 
Dallas 
Denver 
Detroit 
Houston 
Indianapolis 
Kansas City 
Las Vegas 
Los Angeles 
Miami 
Minneapolis 
Nashville 
New York 
Newark 
Portland 
Portland 
Salt Lake City 
San Francisco 
Seattle 
Tucson 
Tulsa 
Washington 

State 
NY 
NM 
GA 
TX 
AL 
MA 
NY 
IL 
OH 
TX 
CO 
MI 
TX 
IN 
MO 
NV 
CA 
FL 
MN 
TN 
NY 
NJ 
ME 
OR 
UT 
CA 
WA 
AZ 
OK 
DC 

Region 
Northeast 
Southwest 
Southeast 
Southwest 
Southeast 
Northeast 
Northeast 
Midwest 
Midwest 
Southwest 
West 
Midwest 
Southwest 
Midwest 
Midwest 
West 
West 
Southeast 
Midwest 
Southeast 
Northeast 
Northeast 
Northeast 
West 
West 
West 
West 
Southwest 
Southwest 
Southeast 
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Table 3.3b: List of cities in the international sample 
(Number of cities = 96) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

City 
Abu Dhabi 
Amsterdam 
Aruba 
Asuncion 
Atlanta, GA 
Athens 
Auckland 
Bangkok 
Barbados/Bridgetown 
Barcelona 
Beijing 
Beirut 
Belize City 
Berlin 
Bogota 
Bombay 
Boston, MA 
Brussels 
Bucharest 
Budapest 
Buenos Aires 
Cairo 
Calgary 
CanCun 
Capetown 
Chicago, IL 
Cleveland, OH 
Copenhagen 
Dallas/Ft. Worth, TX 
Delhi 
Denver, CO 
Detroit, MI 
Doha 
Dubai 
Dublin 
Frankfurt 

Country 
United Arab Emirates 
Netherlands 
Aruba 
Paraguay 
US 
Greece 
New Zealand 
Thailand 
Barbados 
Spain 
China 
Lebanon 
Belize 
Germany 
Colombia 
India 
US 
Belgium 
Romania 
Hungary 
Argentina 
Arab Republic Of Egypt 
Canada 
Mexico 
Republic Of South Africa 
US 
US 
Denmark 
US 
India 
US 
US 
Qatar 
United Arab Emirates 
Ireland 
Germany 

Region 
Middle East 
Europe 
Caribbean 
South America 
North America 
Europe 
Oceania 
Asia 
Caribbean 
Europe 
Asia 
Middle East 
Central America 
Europe 
South America 
Asia 
North America 
Europe 
Europe 
Europe 
South America 
Africa 
North America 
North America 
Africa 
North America 
North America 
Europe 
North America 
Asia 
North America 
North America 
Middle East 
Middle East 
Europe 
Europe 
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Table 3.3b: continued 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

Freeport 
Guatemala City 
Guayaquil 
Hong Kong 
Honolulu, HI 
Houston, TX 
Istanbul 
Johannesburg 
Kiev 
Kingston 
Kuwait 
La Paz 
Las Vegas, NV 
Lima 
Lisbon 
London 
Los Angeles, CA 
Luxembourg 
Madrid 
Managua 
Manchester 
Manila 
Melbourne 
Mexico City 
Miami, FL 
Minneapolis, MN 
Montego Bay 
Montevideo 
Montreal 
Moscow 
Nassau 
New York, NY 
Newark, NJ 
Paris 
Panama City 
Philadelphia, PA 
Phoenix, AZ 
Prague 

Bahamas 
Guatemala 
Ecuador 
Hong Kong-China 
US 
US 
Turkey 
Republic Of South Africa 
Ukraine 
Jamaica 
Kuwait 

Bolivia 
US 
Peru 
Portugal 
United Kingdom 
US 
Luxembourg 
Spain 
Nicaragua 
United Kingdom 
Philippines 
Australia 
Mexico 
US 
US 
Jamaica 
Uruguay 
Canada 
Russia (European) 
Bahamas 
US 
US 
France 
Panama Republic 
US 
US 
Czech Republic 

Caribbean 
Central America 
South America 
Asia 
North America 
North America 
Europe 
Africa 
Europe 
Caribbean 
Middle East 
South America 
North America 
South America 
Europe 
Europe 
North America 
Europe 
Europe 
Central America 
Europe 
Asia 
Oceania 
North America 
North America 
North America 
Caribbean 
South America 
North America 
Europe 
Caribbean 
North America 
North America 
Europe 
Central America 
North America 
North America 
Europe 
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Table 3.3b: continued 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

Quito 
Rio De Janeiro 
San Francisco, CA 
San Jose 
San Salvador 
Santiago 
Santo Domingo 
Sao Paulo 
Seattle, WA 
Seoul 
Shanghai 
Singapore 
Stockholm 
Sydney 
Taipei 
Tel Aviv 
Tokyo 
Toronto 
Vancouver 
Warsaw 
Washington, DC 
Zurich 

Ecuador 
Brazil 
US 
Costa Rica 
El Salvador 
Chile 
Dominican Republic 
Brazil 
US 
South Korea 
China 
Singapore 
Sweden 
Australia 
Taiwan 
Israel 
Japan 
Canada 
Canada 
Poland 
US 
Switzerland 

South America 
South America 
North America 
Central America 
Central America 
South America 
Caribbean 
South America 
North America 
Asia 
Asia 
Asia 
Europe 
Oceania 
Asia 
Middle East 
Asia 
North America 
North America 
Europe 
North America 
Europe 
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3.5 Empirical Results 

To test for the effects of the major alliances on passenger volume, two sets of 

regressions estimates are provided. The first set pertains to the domestic sample and the 

second corresponds to the international data samples. 

3.5.1 Domestic Sample 

As mentioned before, the data for this sample covers a period of 9 years (1999-

2007). This panel data consists of 209 routes which are served by 27 domestic airlines. A 

list of these airlines is given in Table 3.4. This table also provides information on alliance 

membership of these domestic carriers. Of the 27 US carriers considered, 10 belong to Star 

Alliance, 6 to Sky Team and 2 to One World alliance. It is noteworthy to point out that 

there are only a few full members in the local market of the three alliances considered in 

this list—United Airlines and US airways from Star Alliance, Delta, Northwest and 

Continental from Sky Team and American Airlines from One World. However, in 2004 

the alliances began recognizing regional carriers associated with full members as affiliate 

members. 

The total number of observations for the dependent variable using the domestic 

sample is 648,806.24 Since we are dealing with panel data, fixed and random effects 

24 The total potential number of observations for each of the nine years considered is 1'320,462 which 
comes from the product of 27 airlines * 26 pairs * 9 year * 209 routes. 
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regression are estimated. The fixed effects model takes into account the variation 'within' a 

single agent or carrier-pair. The random effects model on the other hand, uses both 'within' 

and 'between' variation among agents as it is a weighted average of the within and 

between estimators. A Hausman Test is applied to determine whether the random effects 

estimator is unbiased. After performing the test, the random effects estimator is not 

rejected. Table 3.5 reports the coefficient estimates of the fixed and random effect models. 

The results for the regressions show that the estimates for Star Alliance and Sky Team are 

negative and significant under a 1 percent level. The One World alliance is the only one 

that reports positive and significant effects. 

Even though the negative signs in the coefficients are not surprising as the total 

number of passengers in these routes fell on average 5 percent in a 9 year period, it is not 

likely that being in either the Star Alliance or Sky Team reduces passenger volume. A 

more reasonable explanation is that there are other factors that are not considered in the 

estimation that affect passenger volume and this effect is picked up in some part by the 

alliance variables. 

Another pair of regressions was estimated in which time and route effects into 

account to determine if the effects of other factors are picked up by these variables. The 

results of these regressions are shown in Table 3.6 The first column in this table shows the 

results of regression (1) in which only year effects are considered. The next column reports 

the results of regression (2) which takes into account both year and route effects. 
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Table 3.4: List of airlines in the domestic sample 

1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

(N=27 airlines: Star Alliance (n=10), Sky Team (n=6) and 
LATA Code 

TZ 
FL 
AS 
HP 
AA 
GQ 

RP 

9L 
C5 
CO 
DL 
F8 
YV 
NA 
NW 
P9 
YX 
S5 
0 0 
WN 
NK 
SY 
FF 
AX 
TW 
US 
UA 

Airline Name 
ATA Airlines 
Air Tran Airways 
Alaska Airlines 
America West Airlines Inc.** 
American Airlines 
Big Sky Airlines Inc. 

Chautauqua Airlines 

Colgan Air 
Commutair Aka Champlain Enterprises 
Continental Airlines 
Delta Airlines 
Freedom Airlines 
Mesa Airlines 
National Airlines 
Norwest Airlines 
Pro Air Inc 
Republic Airlines 
Shuttle America 
SkyWest Airlines 
Southwest Airlines 
Spirit Air Lines 
Sun Country Airlines 
Tower Air Inc. 
Trans States Airlines 
Trans World Airlines 
US Airways 
United Airlines 

I One World (n=2) 
Alliance Membership* 

Star Alliance 
One World 

Star Alliance/One 
World/ Sky Team 

Star Alliance/ Sky Team 
Sky Team 
Sky Team 
Sky Team 

Star Alliance 

Sky Team 

Star Alliance 
Star Alliance 
Star Alliance 

Star Alliance 

Star Alliance 
Star Alliance 

Note: 
•The membership information in this table is not dynamic in the sense that it does not tell when a carrier enters or leaves 
an alliance. For precise information on this matter see Table A.2a, b and c. 
••America West merged with US Airways in 2005 and thus joins Star Alliance through US Airways' original 
membership. 
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Table 3.5: Estimation Results of Gravity Model: Fixed and Random Effects for 
domestic sample (1999-2007) 

Variables 

Log average fare 

Log of distance 

Log of pop 1 

Log of pop 2 

Log ofinc 1 

Log ofinc 2 

Star Alliance 1 

Star Alliance 2 

Sky Team 1 

Sky Team 2 

One World 1 

One World 2 

Hub 

Constant 

N 

Fixed Effects 
-0.694*** 
(0.0088) 
1.266*** 
(0.0055) 
0.266*** 
(0.0033) 
0.577*** 
(0.0030) 
1.053*** 
(0.0184) 
2.763*** 
(0.0206) 

-0.494*** 
(0.0216) 

-0.311*** 
(0.0112) 

-0.846*** 
(0.0244) 

-0.533*** 
(0.0110) 
1.122*** 
(0.0954) 
0 437*** 
(0.0309) 
2.698*** 
(0.0084) 

-53.169*** 
(0.3361) 
684,806 

Random Effects 
-0.690*** 
(0.0088) 
1.265*** 
(0.0055) 
0.265*** 
(0.0033) 
0.577*** 
(0.0030) 
1.049*** 
(0.0184) 
2.758*** 
(0.0206) 

-0.5017*** 
(0.0215) 

-0.313*** 
(0.0112) 

-0.846*** 
(0.0243) 

-0.529*** 
(0.0110) 
1.162*** 
(0.0951) 
0.472*** 
(0.0304) 
2.698*** 
(0.0084) 

-53.929*** 
(0.3398) 
684,806 

*p<0.1 **p<0.05 ***p<0.01 
Note: 
kl is represented by alliance designated by the number 1 (i.e. Star Alliance); k2 is represented by alliance designated by 
the number 2. 
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Table 3.6: Estimation Results of Gravity Model: Domestic data with year and route-
specific effects 

Variables 

Log average fare 

Log of distance 

Log of pop 1 

Log of pop 2 

Log ofinc 1 

Log ofinc 2 

Star Alliance 1 

Star Alliance 2 

Sky Team 1 

Sky Team 2 

One World 1 

One World 2 

Hub 

Constant 

Year Effects 
Route Effects 
N 

Regression (1) 
-0.782*** 
(0.0089) 
1.296*** 
(0.0055) 
0.302*** 
(0.0033) 
0.612*** 
(0.0031) 
1.673*** 
(0.0191) 
3.476*** 
(0.0215) 
0.369*** 
(0.0236) 
0.232*** 
(0.0128) 
0.045* 

(0.0257) 
0.105*** 
(0.0124) 
0.597*** 
(0.0931) 
0.214*** 
(0.0279) 
2.689*** 
(0.0084) 

-68.728*** 
(0.3594) 

Yes 
No 

684,806 

Regression (2) 
-0.715*** 
(0.0090) 
0.841*** 
(0.0087) 
0.353*** 
(0.0037) 
0.599*** 
(0.0033) 
1.393*** 
(0.0202) 
3.257*** 
(0.0260) 
0.276*** 
(0.0211) 
0.257*** 
(0.0115) 
0.180*** 
(0.0238) 
0.249*** 
(0.0113) 
1.222*** 
(0.0872) 
0.777*** 
(0.0198) 
2.738*** 
(0.0087) 

-60.670*** 
(0.4066) 

Yes 
Yes 

684,806 
*p<0.1 **p<0.05 ***p<0.01 
Note: Year and route-specific effects were taken out of the table due to space issues. 
kl is represented by alliance designated by the number 1 (i.e. Star Alliance); k2 is represented by alliance designated by 
the number 2. 
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We begin our discussion by looking at the estimates of the variables of interest—kl 

and k2—reported in Table 3.6. The effects of the alliance formation on "traffic creation" 

and "traffic diversion" are given by the sum of the coefficients 0:3 and 0:4 in equation (2). 

Particularly, the traffic creation effects among alliance members are given by the 

coefficients of the dummy variables Star Alliance 1, Sky Team 1 and One World 1. On the 

other hand, the traffic diversion effects are given by the coefficients of Star Alliance 2, Sky 

Team 2 and One Worlds 2. If both coefficients are positive, then alliance formation 

expands passenger volume for both the members and non-members. However, if ct3>0, 

04O then the effect of passenger volume diversion reduces the "trade creation" effect of 

the alliance. 

The results reported in Table 3.6 are worth looking into. The coefficients for Star 

Alliance 1 and 2 are positive and significant under 1 percent level for regressions--(l) and 

(2). Moreover, results for Sky Team 1 and 2 show positive signs for both sets of coefficient 

estimates. Only one of coefficient estimate for the Sky Team dummy variables is 

significant at the 10 percent level (Sky Team 1 when route effects are fixed) and the rest 

are significant under a 1 percent level. This contrast the negative signs found in both the 

fixed and random effects estimations reported in Table 3.5. Again, estimates for One 

World 1 and 2 show positive signs and are significant under a 1 percent level for both 

regressions. The overall effect of the Star Alliance—the sum of 013 and a*—is positive in 

both regressions but is slightly smaller in the second regression (0.601 and 0.533, 
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respectively). For Sky Team, the total effect of the first regression (0.150) is smaller than 

the one found in the second regression (0.429). Since regression 2 includes route effects, 

the fall in the coefficient estimates may be due to reallocation of resources among the 

routes. For One World, the effects are large in magnitude and become larger once both 

year and route effects are taken into account since the sum of the alliance coefficients is 

0.811 and 1.999 for regressions 1 and 2, respectively. If we consider that its major 

domestic member, American Airlines, is the only major carrier that reported a positive 

average annual growth rate (6 percent) over the 9 year period covered it is not surprising to 

see such a positive effect for One World alliance. 

The rest of the explanatory variables performed as expected. The coefficients of the 

natural log of fare are negative and significant at the 1 percent level for both specifications. 

This is not surprising since we would expect passenger volume decrease if the price of air 

tickets increases—demand for air travel decreases as air fares rise. The distance variable 

reported positive and significant coefficients. This can be explained if we consider that 

airlines tend to use aircrafts with higher capacity (seats available) for longer flights in order 

to maximize profits due to the limited number of possible flights in a day. The estimates 

for the natural log of the origin and destination cities' population are positive and 

significant at the 1 percent level for both models. This is also the case for the coefficients 

of the logs of median household incomes. The coefficients for the Hub variable are 

positive and significant. The magnitude of this effect is higher than all other effects 
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because hubs are points of passenger concentration and distribution for major and some 

regional air carriers. 

It is perhaps opportune to take a slight detour to explore the performance of 

domestic carriers in terms of their net income as it was done for their passenger numbers. 

Table A. 5 in the appendix reports total net income as well as net income by domestic and 

international service and operating expense for the domestic carriers that report revenues of 

$US20 million or more. Also, the six major domestic carriers considered previously are 

listed in the table. Overall, US carriers are not performing well in the domestic market as 

net income for the industry showed a negative average annual growth rate of 4 percent for 

a period of 9 year—1999 to 2007. On the contrary, in the international markets, domestic 

carriers seem to be thriving since a similar calculation reveals an overall growth rate of 19 

percent in spite of economic conditions. 

The six major carriers all report gains in net income for the international market 

and most of them show losses for the domestic market. This situation support the findings 

reported for these carrier's domestic and international passengers for the samples in the 

analysis. Corollary, we can assert that major alliances will have a higher effect in the 

international markets. 
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3.5.2 International Samples 

After reviewing the domestic sample's regression results, it is pertinent to turn to 

the international sample analysis. The international data sample is richer than the domestic 

sample in terms of carriers and routes as it consists of 111 of domestic and international 

airlines serving 395 routes. However, since data for only two years (2003 and 2008) was 

available, cross-sectional subsamples of the two years were made. Table 3.7 shows the list 

of airlines used in the samples for 2003 and 2008. The table also reports the alliance 

membership of the carrier (if any). From the 111 carriers, 27 are members of Star Alliance, 

15 are members of Sky Team and 12 are members of the One World Alliance. It is should 

be noted that not all of the carriers listed in this table are full members of the alliance as 

some are US regional carriers that are affiliate alliance members. For example, Mesa 

Airlines, a US regional carrier, is an affiliate member of Star Alliance. 

The total number of observations on the dependent variable are 254,040 and 

234,196 for 2003 and 2008, respectively. The regression results for equation (3.2) using 

the subsamples for the years 2003 and 2008 are reported on Table 3.8. Two specifications 

are estimated for both years. The first holds route effects fixed and the second allow them 

to vary. 

The total potential number of observations for each of the two years considered is 4'822,950 which 
comes from the product of 111 airlines * 110 pairs * 1 year * 395 routes. 



www.manaraa.com

84 

Table 3.7: List of airlines in the international sample 
(N=lll: Star Alliance (n=27) Sky Team (n=15) One World (n=12)) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

IATA 
Code 
3M 
4S 
6A 
6C 
8P 
A4 
AA 
AC 
AF 
AI 

AM 
AS 
AT 
AV 
AY 
AZ 
BA 
BD 
BE 
BG 
BI 
BR 

BW 
C5 
CA 
CI 

CM 
CO 
CX 
CY 
CZ 
DE 
DL 
DM 

Airline Name 

Gulfstream 
Sol Air 
Aviacsa 
Cape Smythe 
Pacific Coastal Airlines 
Air California 
American Airlines 
Air Canada 
Air France 
Air India 
Aeromexico 
Alaska Airlines 
Royal Air Maroc 
Avianca 
Finnair 
Alitalia 
British Airways 
British Midland 
FlyBe British European 
Biman Bangladesh 
Royal Brunei Airlines 
EVA Airways 

BWIA West Indies 
CommutAir 
Air China 
China Airlines 
COPA 
Continental Airlines 
Cathay Pacific 
Cyprus Airways 
China Southern Airlines 
Condor 
Delta Air 
Maersk Air 

Airline Country 

US 
Honduras 
Mexico 
US 
Canada 
US 
US 
Canada 
France 
India 
Mexico 
US 
Morocco 
Colombia 
Finland 
Italy 
United Kingdom 
United Kingdom 
United Kingdom 
Bangladesh 
Brunei 
Taiwan 
Trinidad & 
Tobago 
US 
China 
Taiwan 
Panama 
US 
Hong Kong 
Cyprus 
China 
Germany 
US 
Denmark 

Alliance 
Mem. 

One World 
Star Alliance 
Sky Team 

Sky Team 

One World 
Sky Team 
One World 
Star Alliance 

Sky Team 
Star Alliance 

Sky Team 
Sky Team 
One World 

Sky Team 

Sky Team 
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Table 3.7: continued 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

EK 
EI 
ET 
F9 
FI 
FJ 
FL 
FM 
GF 
HP 
HY 
IC 
JD 
JJ 
JK 
JL 
JM 
JP 
JU 
KA 
KE 
KL 
KU 
LA 
LB 
LH 
LO 
LR 
LX 
LY 
MA 
ME 
MH 
MP 
MS 
MU 
MX 
NH 

Emirates 
Aer Lingus 
Ethiopian Airlines 
Frontier Airlines 
Icelandair 
Air Pacific 
Air Tran 
Shanghai Airlines 
Gulf Air 
America West 
Uzbekistan Airways 
Indian Airlines 
Japan Air System 
TAM Linhas Aeras 
Spanair 
Japan Airlines 
Air Jamaica 
Adria Airways 
JAT 
Dragonair 
Korean Air 
KLM Royal Dutch Airlines 
Kuwait Airways 
Lan Chile 
LAB Lloyd Aereo Boliviano 
Lufthansa 
LOT Polish 
LACSA 
Swiss 
EIAI 
MALEV 
MEA Middle East Air 
Malaysian 
Martinair 
Egypt Air 
China Eastern 
Mexicana 
ANA All Nippon 

UAE 
Ireland 
Ethiopia 
US 
Iceland 
Fiji 
US 
China 
Bahrain 
US 
Uzbekistan 
India 
Japan 
Brazil 
Spain 
Japan 
Jamaica 
Slovenia 
Yugoslavia 
Hong Kong 
Korea 
Netherlands 
Kuwait 
Chile 
Bolivia 
Germany 
Poland 
Costa Rica 
Switzerland 
Israel 
Hungary 
Lebanon 
Malaysia 
Netherlands 
Egypt 
China 
Mexico 
Japan 

One World 

Star Alliance 

Star Alliance 

Star Alliance 
One World 

Star Alliance 

One World 
Sky Team 
Sky Team 

One World 

Star Alliance 
Star Alliance 

Star Alliance 

One World 

Star Alliance 

Star Alliance 
Star Alliance 
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Table 3.7: continued 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

98 
99 

100 
101 

102 
103 
104 

NW 
NZ 
OA 
OK 
0 0 
OS 
OW 
OZ 

PK 
PS 
PR 
PU 
QF 
IB 
QR 
QX 
RA 
RG 
RJ 
RO 

RP 
SA 
SK 
SN 
SQ 

su 
TA 
TG 
TK 

TN 
TP 
TZ 

Northwest Airlines 
Air New Zealand 
Olympic Airways 
CSA Czech Airlines 
SkyWest Airlines 
Austrian Airlines 
Executive Airlines 
Asiana 
PIA Pakistan International 
Airlines 
Ukraine International 
Philippine Airlines 
Pluna 
Qantas Airways 
Iberia 
Qatar Airways 
Horizon Air 
Royal Nepal 
Varig Brasil 
Royal Jordanian Airline 
Tarom 

Chautauqua Airlines 
South African Airways 
SAS Scandinavian Airlines 
Brussels Airlines 
Singapore Airlines 

Aeroflot Russian Airlines 
Taca International 
Thai Airways 
Turkish Airlines 

Air Tahiti Nui 
TAP Air 
ATA - American Trans Air 

US 
New Zealand 
Greece 
Czech Republic 
US 
Austria 
US 
Korea 

Pakistan 
Ukraine 
Philippines 
Uruguay 
Australia 
Spain 
Qatar 
US 
Nepal 
Brazil 
Jordan 
Romania 

US 
South Africa 
Sweden 
Belgium 
Singapore 
Russian 
Federation 
El Salvador 
Thailand 
Turkey 
French 
Polynesia 
Portugal 
US 

Sky Team 
Star Alliance 

Sky Team 

Star Alliance 

Star Alliance 

One World 
One World 

Star Alliance 
One World 

Star 
Alliance/One 
World/Sky 
Team 
Star Alliance 
Star Alliance 

Star Alliance 

Sky Team 

Star Alliance 
Star Alliance 

Star Alliance 
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Table 3.7: continued 
105 
106 
107 
108 
109 
110 
111 

UA 
UP 
US 
UX 
VS 
WX 
YV 

United Airlines 
Bahamasair 
US Airways 
Air Europa Lineas Aereas 
Virgin Atlantic Airways 
CityJet 
Mesa Airlines 

US 
Bahamas 
US 
Spain 
United Kingdom 
Ireland 
US 

Star Alliance 

Star Alliance 
Sky Team 

Star Alliance 



www.manaraa.com

88 

Table 3.8: Gravity Model Estimates of Alliance Effects: International Sample for 
2003 and 2008 

Variable 
Log average 
fare 
Log of Distance 

Log of pop 1 

Log of pop 2 

Log ofgdpp 1 

Log ofgdpp2 

Star Alliance 1 

Star Alliance 2 

Sky Team 1 

Sky Team 2 

One World 1 

One World 2 

Hub 

Constant 

N 
Region Effects 

Sample for 2003 
OLS1 

-0.681*** 
(0.009) 

0.359*** 
(0.005) 

0.201*** 
(0.004) 

-0.146*** 
(0.004) 

0.168*** 
(0.005) 

0.139*** 
(0.007) 
-0.051* 
(0.026) 

-0.105*** 
(0.111) 

0.292*** 
(0.070) 

0.165*** 
(0.014) 

0.964*** 
(0.043) 

0.692*** 
(0.122) 

1.312*** 
(0.011) 

2.091*** 
(0.110) 
254,040 

No 

OLS2 
-0.614*** 

(0.011) 
0.061*** 
(0.009) 

0.221*** 
(0.005) 

-0.166*** 
(0.005) 

0.158*** 
(0.008) 

0.121*** 
(0.012) 
-0.042 
(0.026) 

-0.104*** 
(0.011) 

0.332*** 
(0.068) 

0 i 9 j * * * 

(0.014) 
1.062*** 
(0.043) 

0.762*** 
(0.012) 

1.312*** 
(0.011) 

3.928*** 
(0.212) 
254,040 

Yes 

Samples for 2008 
OLS1 

-0.663*** 
(0.011) 

0.329*** 
(0.005) 

0.137*** 
(0.005) 

-0.159*** 
(0.004) 

0.065*** 
(0.006) 

0.149*** 
(0.009) 

0.154*** 
(0.023) 
-0.011 
(0.012) 

1.174*** 
(0.032) 

0.801*** 
(0.012) 

1.277*** 
(0.038) 

0.866*** 
(0.013) 

0.903*** 
(0.011) 

3.909*** 
(0.142) 
234,196 

No 

OLS2 
-0.409*** 

(0.013) 
0.072*** 
(0.010) 

0.115*** 
(0.006) 

-0.103*** 
(0.005) 

0.116*** 
(0.009) 

0 i4 i*** 

(0.015) 
0.124*** 
(0.022) 

-0.034*** 
(0.012) 

1.222*** 
(0.032) 

0.840*** 
(0.012) 

1.287*** 
(0.038) 

0.875*** 
(0.013) 

0.849*** 
(0.011) 

3.571*** 
(0.246) 
234,196 

Yes 
*p<0.1 **p<0.05 ***p<0.01 
Note: kl is represented by alliance designated by the number 1 (i.e. Star Alliance 1); k2 is represented by alliance 
designated by the number 2. 
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As shown in the table, the coefficients for Star Alliance (1 and 2) are negative for 

the year 2003. Star Alliance 1 is significant at the 10 percent level and Star Alliance 2 at 

the 1 percent level once route effects are not taken into account. However, when the 

dummies for route effects are estimated, the effects are not so clear since the coefficient for 

Star Alliance 1 is not significant. Like in the domestic sample, there could be an outside 

factor that has not been taken into account that is pulling down the estimate for Star 

Alliance. 

The values reported for the year 2008 show interesting results. The results without 

regional effects show that the coefficient estimate for Star Alliance 2 is not significant. On 

the other hand, when the regional effects are not fixed, the overall effect is 0.09 (0.124 -

0.034). However, the coefficient of Star Alliance 2 (-0.034) implies that there is passenger 

diversion. In other words, passenger volume is diverted from non-Star Alliance members 

to Star Alliance members. 

The Sky Team variable coefficients were positive and significant at 1 percent level 

for both years 2003 and 2008 as well as both specifications—with and without route 

effects. In 2003, the total effect when routes effects are not considered is 0.457 

(0.292+0.165) which slightly smaller than the total effect of 0.523 (0.332+0.191) when 

route effects are considered. On the other hand, results for 2008 show a higher effect for 

both specifications when compared to the results of 2003, especially when route effects are 

considered. As shown in the table, the "passenger-volume-creation" effect of Sky Team is 
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stronger in 2008 than in 2003 suggesting that Sky Team's performance improved in terms 

of passenger volume (over time) not only among its members but for non-members as 

well. 

The One World Alliance coefficient estimates are also positive and significant at 

the 1 percent level. In addition, they show the strongest positive effect among the alliances. 

In other words, not only do the positive effects increase significantly between 2003 and 

2008 but the effects have a larger magnitude than the ones reported for the other two 

alliances. In 2003, the overall effect for the One World alliance was 1.824 (1.062+0.762) 

and in 2008 the effect on passenger volume was 2.162 (1.287+0.875). The rest of the 

variables have the expected signs, which entails that they have the same effects as the ones 

reported in the domestic sample estimates. 

3.6 Conclusion 

The objective of this paper is to determine whether the three major alliances—Star 

Alliance, Sky Team and One World—increase the market share of their members at the 

expense of non-members or increase overall passenger volume through efficiency gains. In 

order to make this assessment the gravity equation was used to estimate passenger flows. 

The Origin and Destination Survey was used to build unique domestic and international 

samples that were used in the estimations. The domestic sample consists of US airlines and 

routes over a period of 9 years and the international sample, which was divided into one 

subsample for 2003 and another for 2008, consists of a mixture of domestic and 
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international airlines serving international routes. The use of these datasets allows for a 

more accurate estimation as all types of routes are covered: Domestic (US origin city and 

US destination city) and international (a US city paired with a foreign city either as origin 

or destination and both cities are foreign). 

From the regressions performed on the domestic route sample, after controlling for 

year and route effects, all alliances demonstrate a positive effect on passenger volume for 

its members. In addition, the positive effects found in the 'diversion' dummies imply that 

non-members are not hurt by the presence on alliances in these routes. The One world 

alliance outperforms the other two major alliances reporting an effect of 1.999 compared to 

the 0.533 found for Star Alliance and 0.429 found for Sky Team. American Airlines' 

performance in the domestic market (in terms of the quantity of passengers) gives an 

upward push to the estimates of the One World variables as its average annual passenger 

number grew 6 percent on average over a 9 year period. 

Exploration of net income data points out that large US carriers, overall, have been 

experiencing losses in the domestic market. The unfavorable economic conditions, the 

raise in input prices as well as a relentless competition from low cost airlines has had 

damaging consequences on major US airlines. On the contrary, large US carriers seem to 

be thriving in the international markets. This implies that alliances have a strong impact on 

foreign markets. 
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In the international market, once again, One World alliance shows a stronger 

performance than the other two alliances both as an agent that generates passenger volume 

for its members and non-members. Moreover, as new strategic members join both One 

World and Sky Team they signal stronger passenger volume effects overtime as their 

effects obtained for 2008 are larger than those of 2003. However, Star Alliance effects are 

not clear in 2003 and in 2008 it shows passenger diversion from non-members to members. 

This entails that the market share of Star Alliance members increases at the expense of 

competitors. 

Overall, the three alliances seem to improve their total effect on passenger volume 

overtime as new members from strategic parts of the world are included to expand their 

already extensive networks. Thus, to answer the question portrayed above, alliances have a 

positive effect on passenger volume for its members both in the domestic and the 

international markets. Though the samples cannot really be compared as they have 

different sets of carriers, routes and years it can be said that due to the mishaps experienced 

in the local markets that the stronger effect will be found in the international arena. As for 

non-members, only Star alliances shows diversion effects on international routes. 
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4. EFFECTS OF MAJOR AIRLINE ALLIANCES ON US CARRIERS NET 

INCOME 

4.1 Introduction: A look at the performance of Domestic Air Carriers 

In this chapter, I begin by looking at the variables affecting the performance and 

net income of US domestic carriers. First, I look at departures recorded for six US carriers 

in the domestic market over the panel data 1999-2007. US carriers in alliances are: United 

and US Airways in Star Alliance; Delta, Continental and Northwest in Sky Team alliance 

and American Airlines in One World alliance. Next, I present data on passenger traffic. 

This is followed with a look at cost and net income of carriers in alliances. 

Table 4.1 shows average annual growth rates of departures. For most US carriers, 

the growth rates are in the negative territory for most years between 1999 and 2007, the 

year 2003 being the exception for United Airlines (growth rate of 26 percent) and US 

Airways (17 percent). For Sky Team members, Delta had three years of good 

performances, a growth rate of 14 percent in 2000, 5 percent in 2002 and 6 percent in 

2004. Continental Airlines did much better with positive growth rates (although modest in 

most years). Likewise, Northwest reported 4 years out of 9 recording positive growth rates 

with 2003 being the highest (12 percent). American Airlines, the only US carrier in the 

One World Alliance, had positive growth rates for only three years with 2002 being the 

highest (11 percent). In short, joining an alliance seems to have done some good in 

stimulating US carriers' traffic. 
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The next data set (Table 4.2) shed further light on air traffic in the domestic market. 

Once again, the data reinforces what was uncovered using departure data. The period 

1999-2007 was marred by negative or zero growth rates of passenger traffic for six out of 

the 9 year period for United Airline, four years for US Airways, both carriers being 

members of the Star Alliance. Continental and Northwest, both members of Sky Team, 

recorded several consecutive periods of positive growth rates of passenger traffic with 

Delta Airlines trailing behind recording very small growth of passengers in only four 

years. American Airlines, a member of One World alliance did quite a bit better especially 

in 2002 where passenger traffic grew by 20 percent and by 8 percent in 2005. The story on 

passenger traffic then is neither alliance specific nor airline specific. Being a member of an 

alliance may have helped US carriers to withstand the rising cost of fuel and the recession 

but surely was not sufficient to produce gains for all carriers. 

The next two tables enhance our assessment of what US carriers had to do to 

withstand adverse market conditions. In Table 4.3 passengers to seats available are 

reported. Looking at the passengers/seats ratios it is worth noting that "crowding out" of 

passengers seemed to have occurred in the second half of the period. In other words, US 

carriers found a way to fill their planes by increasing utilization of their seats capacity. 

This pattern is recorded for all carriers regardless of which alliance they belonged to. Of 

interest is the fact that the passengers/seats ratios which hovered around 65 - 67 percent at 
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Table 4.1: continued 
One World 

{2! 

1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

American 

D
ep

ar
tu

re
s 

(i
n 

th
ou

sa
nd

s)
 

1,101 
1,181 
1,160 
1,292 
1,179 
1,176 
1,202 
1,187 
1,160 

G
ro

w
th

 r
at

e 
de

ps
. 

0.07 
-0.02 
0.11 
-0.09 
0.00 
0.02 
-0.01 
-0.02 

A
ve

ra
ge

 
gr

ow
th

 r
at

es
 

de
ps

. 

0.01 
Source: Origin and Destination Survey (Data Bank IB) and T-100 Segment Data 
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Table 4.2: continued 
One World 

fe 

£ 

1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

American 

P
as

se
ng

er
s 

(i
n 

th
ou

sa
nd

s)
 

76,048 
81,114 
74,066 
90,209 
85,539 
88,645 
95,781 
96,625 
96,261 

G
ro

w
th

 r
at

e 
pa

ss
. 

0.06 
-0.09 
0.20 
-0.05 
0.04 
0.08 
0.01 
0.00 

A
ve

ra
ge

 
gr

ow
th

 r
at

es
 

pa
ss

. 

0.03 
Source: Origin and Destination Survey (Data Bank IB) and T-100 Segment Data 
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Table 4.3: continued 
One World 

fe 
* 

1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

American 

Se
at

s 
(t

ho
us

an
ds

) 

114,141 
118,232 
112,273 
133,440 
121,786 
121,948 
125,525 
122,809 
121,121 

P
as

se
ng

er
s 

(t
ho

us
an

ds
) 

76,480 
81,140 
74,660 
90,090 
85,539 
88,645 
95,781 
96,625 
96,261 

3 

1 
0.67 
0.69 
0.66 
0.68 
0.70 
0.73 
0.76 
0.79 
0.79 

Source: Origin and Destination Survey (Data Bank IB) and T-100 Segment Data 
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the beginning of the period rose to 78 - 79 percent for all carriers considered by the end of 

the period. Carriers that recorded the highest increase over the 9-year period were 

Northwest from Sky Team and American Airlines from One World. These steady cuts in 

capacity can be classified as attempts to cut down operating costs and improve the net 

operating income of the carriers. 

4.2 The Effect of Alliances on Net Income 

Given that the six US carriers in the alliances were successful in "filling out" their 

seats, the expectation is that operating costs would moderate, if not fall and hence 

operating net revenues would rise. This expectation can be tested by reference to the data 

reported in Table 4.4. Table 4.4 adds further insight into the US carriers' performance in 

both the domestic and international markets. The first column in the table shows the 

overall net income arising from both domestic and international services for the six major 

carriers considered. This figure clearly nets out operating expenses from revenues, hence it 

provides information on profitability of US carriers serving the domestic market. 

The picture that emerges is not unexpected in light of the earlier data we have 

reported in tables 4.1 through 4.3. Most carriers have experienced net operating losses 

since 2001 with the profit picture rebounding for some at the end of the period. One 

noticeable finding is the performance of US Airways, a member of the Star Alliance. In the 

net income column, the airline was successful in achieving net gains in 5 out of 9 years. Its 

success in part can be attributed to its efforts in controlling costs. These costs have fallen 
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from their highest level of $8,588 million in 2000 to $6,666 million in 2007. Of note also 

is the fact that only US Airways was successful in cutting its operating costs and achieving 

noticeable gains in the domestic market. 

The numbers reported in the first column of Table 4.4 give little information on 

whether or not alliance membership has an effect on net income. Thus, overall net income 

was separated in two components: domestic and international. In addition to Table 4.4, 

Figures A.l to A.7 in the appendix shed light on the progression of net income for all of 

US carriers in alliances. In the domestic market, the six carriers, United, US Airways, 

Delta, Continental, Northwest and American, considered experienced several years of 

negative net income. Only US Airways reported three consecutive years of positive net 

income—2005 to 2007. It is worth noting that, despite the adverse domestic market 

conditions, US Airways positive performance may be attributed to its membership of Star 

Alliance. American Airlines domestic net income, in spite of being negative for 7 

consecutive years, did show sign of some improvement with its losses decreasing over the 

nine years. 

In the international market the situation was a bit better. Continental Airlines, a 

member of Sky Team, reported positive net income for the entire 9 years period. Net 

income for Continental Airline increased significantly since joining in 2004 the Sky Team 

alliance. One World's member, American Airlines, reports 8 years of positive net income. 

US Airways also performed well in the international market with 5 consecutive years of 
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positive net income. These three airlines show the best performance among the six carriers 

considered. 

4.2.1 A look at Profitability 

Unfortunately, there is very little empirical analysis of profitability of air carriers in 

alliances. The literature offers one model that attempted to estimate the effects of alliances 

(code-sharing and other market structures) on air carriers (domestic and international) 

profitability. Oum, T.H., Park, J.H. and Zhang, A. (2000) model the effects of these types 

of alliances on members' productivity, pricing and profitability expressed as an index of 

operating revenues over operating costs. The data used in the estimation is a panel data 

consisting of 22 international airlines with 215 observations covering the period of 1986-

95. The period was outside the period where alliances were formed. 

Their findings suggest that alliance membership slightly improved the ratio of 

operating revenues over operating costs. 

Since the Oum, Park and Zhang model did not deal with major alliances such as 

Star Alliance, Sky Team and One World as the time period studied was outside the period 

of development of these alliances, I provide below some estimates of the effects of 

alliances on the profitability index of US carriers for the period 1999 -2008. The model is 

spelled out in equation (4.1). The estimations were performed using data for the US 

domestic market. The estimated equation is as follows: 
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PROF INDEXu=Po+PiCRGOu +p2NSCHu + p3OTHSu+ p4LDRTESu+ p5LIRTESu+ 

p6ICAPiit+ p7DCAPu+ p8ALLIANCEu+ p9LMILESu+ p,0YEARt+e (4.1) 

Description of the variables in equation (4.1) are given in Table 4.5. 

4.3 Data Description 

The data used in the estimation come from the T-100 Segment sample and the 

Schedule P-12. Both of these datasets are compiled by the US Department of 

Transportation and are available online. The T-100 Segment data contains domestic 

and international non-stop segment data reported by both US and foreign carriers. 

Flights with both origin and destination in a foreign country are not reported. The 

variables given in this data set are: departures scheduled, available capacity, distance 

travelled, service class for passengers and city/country of origin and destination. The 

Schedule P-12 provides financial data on quarterly income and loss statements for US 

carriers with annual operating revenues of $20 million or more. The data include 

operating revenues, operating expenses, depreciation and amortization, operating 

income, income tax, and net income. 

For the estimation, a 10-year sample over the period 1999-2008, was obtained 

by combining these two data sets. It consists of 35 domestic airlines of which 10 
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airlines are members of a major alliance: 3 from Star Alliance, 4 from Sky Team and 3 

from One World Alliance. The total number of observations in the panel is 802. 

4.4 Resul t s 

The coefficient estimates are presented in Table 4 .6 . I begin the discussion by 

looking at the following variables: C R G O , NSCH and OTHS.2 6 Of these three 

variables, the coefficient for OTHS (other revenue) is not statistically significant. The 

estimate for CRGO is positive and significant at the 1 percent level. Also, the 

coefficient estimate for NSCH is positive and significant at the 5 percent level. 

The estimates for the number of domestic and international routes (LDRTES and 

LIRTES) are both negative and significant at the S percent level. The estimate for 

international capacity (ICAP) is not significant. On the other hand, domestic capacity 

(DCAP) had a positive and significant coefficient at 1 percent level. This finding 

suggests that airlines were successful in cutting their costs in the domestic market by 

filling up their planes. The coefficient estimates for the natural logarithm of distance 

flown (LMILES) is positive and significant at the 1 percent level. This result suggests, 

perhaps, that airlines tend to be more efficient over longer routes. The variables that 

The proportion of revenues from passengers, as in Oum et al (2000), was considered as the default group. 
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Table 4.5: Profitability Index Model Variables 

Dependent Variable 

PROF INDEX 

Independent Variables 

CRGO 

NSCH 

OTHS 

LDRTES 

LIRTES 

ICAP 

DCAP 

ALLIANCE 

LMILES 

SIZE 

YEAR 

Description 

The natural log of an airline's profitability. The profitability 
is giving by the ratio of operating revenue over operating 
cost. This is based on the formula for returns on sales. 

Description 

Proportion of revenue from airlines' cargo (baggage fees). 

Proportion of revenue from non-scheduled service revenue 

Proportion of revenue from other business 

Natural log of number of domestic routes 

Natural log of number of international routes 

Capacity (passengers/seats available) for international 
markets 

Capacity (passengers/seats available) for domestic markets 

Set of dummies that represent membership to an alliance— 
Star Alliance, Sky Team and One World. 

Total miles flown 

Set of dummy variables that represent firm size (Major, 
National and Regional) 

Set of dummy variables that take into account year specific 
effects 
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Table 4.6: Effects of Major Alliances on member Profitability 
Variables 

CRGO 

NSCH 

OTHS 

LDRTES 

LIRTES 

ICAP 

DCAP 

STAR ALLIANCE 

SKY TEAM 

ONE WORLD 

LMILES 

NATIONAL 

REGIONAL 

CONS. 

YEAR EFFECTS 
N 

Estimates 

0.580*** 
(0.1272) 
0.058** 
(0.0344) 

0.023 
(0.0598) 
-0.025** 
(0.0106) 
-0.021** 
(0091) 
0.099 

(0.0633) 
0.392*** 
(0.0658) 

0.009 
(0.0307) 

0.001 
(0.0253) 
0.102** 
(0.0482) 
0.044*** 
(0.0158) 

0.025 
(0.0260) 

0.006 
(0.0351) 

-0.417*** 
(0.0901) 

YES 
802 

*p<0.1 **p<0.05 ***p<0.01 
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represent size of the firm (NATIONAL and REGIONAL) were not statistically 

significant. 

The effect of alliances on the profitability index was not clear cut. The 

estimated coefficients for Star Alliance and Sky Team were both not statistically 

significant. This finding may be explained by the poor performance of United Airlines 

a member of Star Alliance and Delta and Northwest both members of Sky Team. The 

coefficient estimate for One World turned out to positive and significant at the S 

percent level. Being a member of the One World alliance in the domestic market did 

improve profitability of the carrier members by 10 percent. 

4.5 Conclusion 

In this chapter an attempt was made to ascertain the effects of three major 

alliances—Star Alliance, Sky Team and One World—on net income of US carriers. 

This research aimed at addressing the question: Did air carriers' alliances improve the 

profitability of US carriers in the domestic market? To address this question, I began 

looking at data on the performance of the six US carriers. Next, an empirical model 

was estimated using a profitability index spelled out in Oum, Park and Zhang model. 

Both methods were deemed necessary as most carriers had incurred losses over the 

period 1999-2008. 
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Data analysis on the performance of the six US carriers paints a poor picture for 

US carriers. Over this period they had incurred almost zero growth of departure and 

passenger traffic. A rising ratio of passengers to seats over the period suggests that 

airlines were filling up their planes to cut their costs of operation. 

As to the net income of the six carriers in the alliances, over the entire 

operations the findings suggest that they have improved their performance during this 

period. It of note however, that the improvements seem to come from operations in 

the international markets where US Airways, Continental and American Airlines have 

done a great deal better than the other three carriers. The domestic market however, 

was very disappointing as most carriers in the alliances reported losses over most of 

the period. 

The profitability index model results provide information on how well the 

alliances contributed to the income stream of carriers in the alliances. Unfortunately, 

in spite of the good performance of US Airways and Continental Airlines the 

coefficients for Star Alliance and Sky Team were not significant. One explanation for 

this finding may be that the poor performance by United Airlines in Star Alliances and 

Delta and Northwest members of Sky Team have pulled down the contribution of 

these variables in the profitability model. On a positive note, the estimates on One 
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World alliances was positive and significant implying that joining One World did 

improve member profitability index by 10 percent. In short, the results are consistent 

with the data analysis which clearly document the lack of profitability in the domestic 

market over the period examined. Further research might improve our understanding 

of the outlook of the alliances and their contribution to the profitabiUty of US carriers. 
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5. CONCLUSION 

Airline alliances constitute an important arrangement among individual carriers as they 

seek means to expand their network or market access, increase passenger volume and 

improve overall air travel related services. Over time, airline alliances have evolved from a 

two-member alliance—code-share and antitrust immunity—to a multi carrier alliances. In 

the late 1990's, three major alliances were formed—Star Alliance, Sky Team and One 

World—prompted in part by factors such as the deregulation of the airline industry, the 

proliferation of the demand for international travel, cost constraints as well as 

intergovernmental restrictions. Over the last 14 years, these three alliances have expanded 

considerably from a tally of 6 members in 1997 to 52 members in 2010. 

The literature on airline alliances has focused primarily on the code-share and antitrust 

immunity setup. Studies on the effects of alliances offer two kinds of models: theoretical 

and empirical. The theoretical models are based on basic Industrial Organization models 

that assume a market structure characterized with imperfect competition. Examples are 

Cournout, Bertrand, the linear city model and Stackelberg. In the literature survey chapter 

some of these models were discussed and the estimated results reported. 

The empirical literature reviewed in chapter 2, show that the model estimated, even 

though seem to cover a wide range of issues, often focused on estimating demand and 

supply equations to explore the effects of alliances on air carrier output and fares. Overall, 

the results reported show that alliances lead to a reduction of ticket prices, an increase in 
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output (since alliances eliminated the double marginalization problem) and expansion of 

members' networks. 

My research expands the literature by providing a novel approach to the study of major 

airline alliances by integrating theoretical structures from the fields of International Trade 

and Industrial Organization. Accordingly, in chapter 3 a gravity model was used to explore 

the effects of the three major alliances on the market share (passenger volume) of their 

members as well as non-members. To capture these effects, a set of dummy variables was 

used to estimate traffic creation and traffic diversion effects in order to determine whether 

alliance membership increases traffic for its members through efficiency gains or at the 

expense of non-members. For the purpose of estimating the models a dataset was obtained 

from the Origin and Destination Survey compiled by the US Department of Transportation. 

This sample was divided into three subsamples: a domestic sample covering the period of 

1999 to 2007 and two international samples for the year 2003 and 2008. 

From the estimated results it was found that in the domestic market, after controlling 

for year and route specific effects, all of the alliances demonstrate a positive effect on 

passenger volume for its members. Non-members were not adversely affected by the 

presence of alliances members in these routes. Moreover, in the international market, 

alliances had positive effects on passenger volume for their members. For Star Alliance 

however, the estimation results were not clear cut for 2003. However, for 2008, after 

taking into account route specific effects, the overall effect of Star Alliance was positive. 
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However, this effect turned out to be at the expense of non-members for the results show 

that members' market share was gained by diverting passenger traffic from non-members. 

In chapter 4,1 pursued further the creation versus diversion effects of alliances. This 

was done by estimating the effects of alliance membership on net income. Unfortunately, 

only the domestic market was considered since net income data is publicly available for 

US carriers only. Over the period considered, 1999 to 2007, US carriers reported losses for 

most years in the domestic and the international markets due to several external factors 

such as the terrorists attack of 9/11, rising fuel prices and natural disasters like Hurricane 

Katrina and Rita. These losses reported in the sample made it difficult to estimate a profit 

model. Instead, a profitability model was estimated with a 9-year sample (1999-2007) 

obtained from the T-100 Segment and the Financial Schedule (P-12) datasets. 

Data analysis on the performance on six US carriers—departure, passengers, capacity 

and net income—which are alliance members was not encouraging however. Growth rates 

on departures were in the negative territory for most of the years for the period considered. 

Growth rates on passenger traffic reinforce the negative findings from the departure data as 

the six airlines reported several years of negative growth rates. In terms of capacity, US 

carriers found a way to fill their planes by increasing utilization of their seats capacity. 

Net income figures for these six airlines were negative, for most years, in the domestic 

market. However, the picture did improve when the net income arising from the 

international market was considered. US Airways, a member of Star Alliance, Continental 
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in Sky Team and American in One World seem to be the winners among the major carriers 

in the international market. Of note is the fact that US Airways and Continental's 

performance in the international market improved significantly as they became members of 

their respective alliances. This suggests that the positive effect of airline alliances is much 

more pronounced in the international market than in the domestic market. 

The profitability model estimation shows that the coefficients for Star Alliance and 

Sky Team to be not statistically significant in spite of the good performance of US 

Airways and Continental. This suggests that the poor performance of United Airlines, 

Delta and Northwest was "pulling" down the alliance performance. Only the coefficient of 

One World was found to be positive and significant. Thus, being a member of this alliance 

seem to have increased profitability in the domestic market by 10 percent. 

In short, alliances bestow benefits on their members in both the domestic and the 

international market. Alliances were found to have a positive effect on the traffic of their 

members. In terms of net income, it seems that alliances membership has a positive effect 

on its members but this effect becomes clearer on a case-by-case analysis (in only US 

carriers are considered). It is worth noting that the alliance effect is higher in the 

international market than in the domestic market. This is due to the fact that the 

international market allows for a wider network and hence more routes, passengers and 

profits. 
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Finally, there seems to be a hierarchy among alliances. One World, in spite of 

being the smallest of the three major alliances in terms of memberships, outperformed Star 

Alliance and Sky Team in both the domestic and international markets. The findings on 

income data lend support to this claim since One World was the only alliance that reported 

a positive and significant gain in the domestic market. 

Future research: 

As stated earlier, the "alliance" effect can be seen clearly in the international 

market. Unfortunately, international data is scarce or are not easily accessible. For this 

research, only two years (2003 and 2008) of the Origin and Destination Survey were 

provided by the US Department of Transportation and no data on net income could be 

procured for international carriers. If more international data became available, a more 

thorough analysis could be made as there were some time effects in the international 

sample that could not be accounted for. These variables are expected to affect the alliance 

members' performance. 

Given the losses incurred by the six US carriers in the domestic market and the 

better performance reported in the international market, a look at US carriers' affiliates 

operating in the domestic market may bear fruit. To do so a compilation of data on their 

departures, passenger traffic and income statements can be carried out to see if affiliates 

performed better than the alliance members in the domestic market. 
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APPENDIX 

Table A.1: Alliance Members and Affiliates 
Star Alliance 

Carrier _, 
Adria Airways 
(Slovenia) 
Air Canada 
(Canada) 

Air China 
(China) 
Air New Zealand 
(New Zealand) 

All Nippon Airways 
(Japan) 

Ansett Australia 
(Australia) 
Asiana Airlines 
(South Korea) 
Austrian Airlines 
(Austria) 
Blue! 
(Finland) 
BMl 
(United Kingdom 
Brussels Airlines 
(Belgium) 
Continental Airlines 
(United States) 

Croatia Airlines 
(Croatia) 
Egypt Air 
(Egypt) 
LOT 
(Poland) 
Lufthansa 
(Germany) 

Period of Membership 
2004 - Present 

1997-Present 

2007 - Present 

1999-Present 

1999-Present 

1999-2001 

2003 - Present 

2000 - Present 

2004 - Present 

2000 - Present 

2009 - Present 

2009- Present 

2004- Present 

2008- Present 

2003 - Present 

1997 

Affiliate 

Air Canada Jazz 
Air Canada Jetz 
Air Georgian 

Air Nelson 
Eagle Airways 
Mount Cook Airline 
Air Central 
Air Japan 
Air Next 
Air Nippon 

Tyrolean Airways 
Lauda Air 

BMI Regional 

Cape Air 
Colgan Air 
CommutAir 
Gulfstream International 
Airlines 
Chautauqua Airlines 
ExpressJet Airlines 
Continental Micronesia 

Egypt Air Express 

EuroLOT 

Lufthansa Italia 
Air Dolomiti 
Augsburg Airways 
Contact Air 
Eurowings 
Lufthansa CityLine 
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Table A.1: Continued 
Mexicana 
(Mexico) 
SAS Scandinavian Airlines 
(Sweden-Denmark-Norway) 
Shanghai Airlines 
(China) 
Singapore Airlines 
(Singapore) 
South African Airways 
(South Africa) 

Spanair 
(Spain) 
Swiss International Air Lines 
(Switzerland) 
TAP Portugal 
(Portugal) 
Thai Airways International 
(Thailand) 
Turkish Airlines 
(Turkey) 
United Airlines 
(United States) 

US Airways 
(United States) 

Varig 
(Brazil) 

2000-2004 

1997-Present 

2007 - Present 

2000-Present 

2006-Present 

2003 - Present 

2006-Present 

2005 - Present 

1997-Present 

2008 - Present 

1997-Present 

2004 - Present 

1997-2007 

Airlink 
South African Express 

Swiss European Air Lines 

Portugalia 
PGA Express 

Chautauqua Airlines 
Colgan Air 
GoJet Airlines 
Mesa Airlines 
Shuttle America 
SkyWest 
Trans States Airlines 
Air Wisconsin 
Chautauqua Airlines 
Colgan Air 
Mesa Airlines 
Piedmont Airlines 
PSA Airlines 
Republic Airlines 
Trans States Airlines 
US Airways Shuttle 
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Table A.1: Continued 
Sky Team 

Carrier 
Aerqflot Russian Airlines 
(Russia) 
Aeromexico 
(Mexico) 
Air France 
(France) 

Alitalia 
(Italy) 
Alitalia-Linee Aeree Italiane 
(Italy) 
China Southern Airlines 
(China) 
Continental 
(United States) 
Czech Airlines 
(Czech Republic) 
Delta Airlines 
(United States) 
KLM 
(Netherlands) 
Korean Air 
(South Korea) 
Norwest Airlines 
(United States) 

Period of Membership 
2006-Present 

2000-Present 

2000-Present 

2008 - Present 

2001-2008 

2007 - Present 

2004-2009 

2001-Present 

2000 - Present 

2004 - Present 

2000 - Present 

2004-2009 

Affiliate 
Donavia 
Nordavia 
Aeromexico Connect 
Aeromexico Travel 
Brit Air 
CityJet 
Regional 
Alitalia Express 

Delta Connection 
Delta Shuttle 
KLM Cityhopper 

One World 
Carrier 

American Airlines 
(United States) 

Aer Lingus 
(Ireland) 
British Airways 
(United Kingdom) 

Canadian Airlines 
(Canada) 
Cathay Pacific 
(Hong Kong) 
Finnair 
(Finland) 
Iberia 
(Spain) 
Japan Airlines 
(Japan) 

Period of Membership 
1999-Present 

2000 - 2007 

1999-Present 

1999-2000 

1999-Present 

1999-Present 

1999-Present 

2007 - Present 

Affiliate 
American Eagle 
Executive Airlines 
Chautauqua Airlines 

BA CityFlyer 
Comair 
Sun-Air 

Dragonair 

Air Nostrum 

J-Air 
JAL Express 
JALways 
Japan Transoceanic Air 
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Table A.1: Continued 
Lan 
(Chile) 

Malev 
(Hungary) 
Mexicana 
(Mexico) 
Qantas 
(Australia) 

Royal Jordanian 
(Jordan) 

2000-Present 

2007- Present 

2009-Present 

1999-Present 

2007 - Present 

LAN Argentina 
LAN Ecuador 
LAN Express 
LAN Peru 

MexicanaClick 
MexicanaLink 
Jetconnect 
Airlink 
Eastern Australia Airlines 
Sunstate Airlines 

Sources: 
http://www. staralliance. com/en/about/airlines/ 
http://www.staralliance.com/en/about/airlines/ 
http://www.staralliance.com/assets/doc/en/about/member-airlines/pdf/star_backgrounder_history_chronological.pdf 
www.skyteam.com/news/facts/2010.html 
http://www.oneworld.com/ow/news-and-information/fact-sheets 

http://www
http://www.staralliance.com/en/about/airlines/
http://www.staralliance.com/assets/doc/en/about/member-airlines/pdf/star_backgrounder_history_chronological.pdf
http://www.skyteam.com/news/facts/2010.html
http://www.oneworld.com/ow/news-and-information/fact-sheets
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Table A.2: Description and findings of selected studies 

Study 
Oum et al. 
(1996) 

Brueckner 
(2001) 

Bamberger et 
al (2004) 

Whalen 
(2007) 

Brief Description and Results 
Investigates the effects of complementary code-
sharing between non-markets leaders on the market 
leader's fares and passenger volume in a context of 
oligopoly. Complementary code-sharing between non-
leaders makes the market leader behave more 
competitively. Code-sharing increases annual output 
of passengers for the market leader and reduces its 
fares. 

Explores the effect of airline cooperation on the level of 
interline fare paid by international passengers. The 
analysis focuses on two measures of cooperation— 
code-sharing and antitrust immunity. Code-sharing 
reduces fares by 8-17% on an international interline 
itinerary and that antitrust immunity reduces fares by 
13-21%. The combined effect ranges between 17-
30%. 
This study focuses on the effects of domestic alliances 
(code-share) on fares and traffic. It particularly studies 
two domestic alliances: Continental/ America West and 
Northwest/ Alaska Airlines. The former makes fares 
fall by 7% and increases traffic by 6 % on city pairs 
served by the alliance partners. The latter appears 
reduces fares by 6% but estimates on traffic are not 
statistically significant. 

Determines the effects of code-sharing, antitrust 
immunity and Open Skies treaties on fares, output 
(passengers for a carrier) and capacity (number of 
departures and also by total available seats). Code-
sharing and antitrust immunity decrease fares by 5-
9% and 13- 20%, respectively when compared to non-
alliance interline service. Antitrust immunity and 
code-sharing increase output by 51-77% and 29-
41%, respectively. Open Skies Treaties increase fares 
by 3 -5%. In terms of Capacity, departures on hub to 
hub routes increased by 20.1% and the number of seats 
rose by 29.8% when a pair of countries has an Open 
Skies treaty and there is antitrust immunity between the 
pair of airlines from the member countries. Code-
sharing without Open Skies treaties has a positive 
effect on capacity from 4 to 10 %. 

Data 
Panel data of 57 transpacific 
air routes over the period of 
1982-1992. 
Sources: International Civil 
Aviation Organization, 
Official Airline Guide, US 
Department of 
Transportation, among 
others. 
Passenger Origen and 
Destination Survey (Data 
Bank 1A). The year covered 
is 1999. 

DataBanklAand298C 
from DOT are used. 
Different periods are covered 
for each of the alliances. The 
period 1994-95 for 
Continental/America West 
and the 1994-96 period for 
Northwest/Alaska alliance. 

Panel data of international 
traffic between the US and 
Europe over the period of 
1990- 2000. The data come 
from Data Bank 1 A, IB and 
T-100 (used to determine the 
categories of the different 
markets) from the DOT. 
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Table A.3a: Affiance Membership Evolution: Star Affiance 
- • • • * -

1991 
ffMS) 

Air 
Canada 

Lufthansa 
SAS 
That 

Airways 
United 

Varig 

1998 

Air 
Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 

Varig 

1999 

A s Canada 

Lufthansa 
SAS 
Tbsf 

Airways 
Unrtsd 

Varig 

Ansett 
ANA1 

Air New 
Zealand 

2000 
OH3> 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 

Varig 
Amen* 
ANA 

Air New 
Zealand 

Singapore 
Airlines 

Mexicana 
British 

Midland 
Australian 
Airlines 

2001 
{N=12> 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 

Varig 
-

ANA 
Air New 
Zealand 

Smgapore 
Airlines 

Mexicans 

British 
Midland 

Australian 
Airiines 

2002 
(N=125 

Atr Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 
Varig 

-
ANA 

Air New 
Zealand 

Singapore 
Airlines 

Mexkana 
British 

Midland 
Australian 
Airlines 

2003 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 
Varig 

-
ANA 

Air New 
Zealand 

Singapore 
Airlines 

Mextcana 

British 
Midland 

Australian 
Airlines 

Asiana 
Airlines 
Spanatr 

LOT 

2004 
flf=18) 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 
Varig 

-
ANA 

Air New 
Zealand 

Singapore 
AMines 

-
British 

Midland 
Australian 
Airlines 

Asiana 
Airlines 
Spanair 

LOT 
US Airways 

Blue! 

Adria 
Airways 
Croatia 
Airlines 

200s 
(N=19) 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 
Varig 

-
ANA 

Air New 
Zealand 

Singapore 
Airlines 

-
British 

Midland 
Australian 
Airlines 

Asiana 
Airlines 
Spanair 

LOT 
US 

Airways1 

Bluel 

Adria 
Airways 
Croatia 
Airlines 

TAP 
Portugal 

2006 
<N=41) 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 
Varig4 

-
ANA 

Air New 
Zealand 

Singapore 
AMines 

-
British 

Midland 
Australian 
Airlines 

Asiana 
Airlines 
Spanatr 

LOT 
US Airways 

Bluel 

Adria 
Airways 
Croatia 
Airlines 

TAP 
Portugal 

2001 
<N=42) 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 

-
-

ANA 
Air New 
Zealand 

Singapore 
Airlines 

-
British 

Midland 
Australian 
Airlines 

Asiana 
Airlines 
Spanair 

LOT 
US Airways 

Bluel 

Adria 
Airways 
Croatia 
Airlines 

TAP 
Portugal 

2008 
(N=24) 

Air Canada 

Lufthansa 
SAS 
Thai 

Airways 
United 

-
-

ANA 
Air New 
Zealand 

Singapore 
Airlines 

-
British 

Midland 
Australian 
Airlines 

Asiana 
Airlines 
Spanair 

LOT 
US Airways 

Bluel 

Adria 
Airways 
Croatia 
Airlines 

TAP 
Portugal 
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temmm 
Ai.'Fmc? 
M a 
KwsmAii 

A*HSIM103 
Air Fines 

Dda 
KajsnAa 
CiAfei 
AMa 

Table AJb: Alance Membership Evolution: Sky Team 

(TO 
Asrsffisuoo 
AirFsasi 
Dtfo 
&raaAt f 

&AM 
A M a 

2» 

Aransas} 
Aii Fanes 
DilH 
KdlSSlAil 
KA&dt 
AJItili-

iv.4 

P?=ff 
Aeramaira 
AiiFmca 
Mil 
KranAff 
CiAClri 
Aliulk 
OmliutiaL 
KLM 
N&iffiwist 

MS 

A S M S i m 
AaFsmce 

Ma 
KomAii 
CiACie:a 
Alitalia 
CastoaM 
KLM 
tawM 

(felQ 
ASKiffiaU® 
AiiFiinss 

Mn 
K O K M A U 

CSAGsedi 
A M a 
CMmatti 
SIM 
Noittesit 
A-otlot 

ASfOSESXlCB 
Aii Fames 
Dsto 
KorsiAii 
'£&k£mh 
.Milclli 
CMiasiM 

KLM 
Nai&west 
AmM 
AiiEmapi 
CspiAidms 
KsayaAiwiyi 

Airims; 

* * * 
A8T3ffiaXlii» 
AaFsaca 
Dtifl 
Korea Air 
CSA&kl 
AJffiUi 
GonfiiiatiL 

KLM 
Newest 
Aamfiat 
AifEaiapi 
CqHAiHiaei 
KsaysAifWiyi 
OjinaSanfea 
Aijlia*3 

Koto: 
•icy Tarn lUiaa^ wsi U M k 20COL 
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Table A.3c: Alliance Membership Evolution: One World 
1999* 
(N=7) 

American 
British Airways 

Cathay Pacific 

Canadian 
Airlines* 
Qsntas 
Fmnair 
Iberia 

2000 

American 
British 
Airways 
Cathay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2001 
fff=S> 

American 
British 
Airways 
Cathay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2002 

Amencan 
Britislt 
Airways 
Cathay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2003 

Amencan 
British 
Airways 
Camay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2004 

American 
British 
Airways 
Camay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2005 

American 
British 
Airways 
Cathay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
AerLmgus 

2006 
(N=8) 

American 
British 
Airways 
Cathay 
Pacific 
-

Qantas 
Fmnair 
Iberia 
LAN 
AerLingus 

2007 
<N=11> 

Amencan 
British 
Airways 
Camay 
Pacific 
-

Qantas 
Fmnair 
Ifcena 
LAN 
-
Dragonatr 
Malev 
Japan Airlines 
Royal 
Jordanian 

2008 
<N=11> 

American 
British 
Airways 
Cathay 
Pacific 
-

Qantas 
Finnair 
Iberia 
LAN 
-
Dragonair 
Malev 
Japan Airlines 
Royal 
Jordanian 

Notes: 
* l i e One World alliance was launched in 1999. 
^Canadian withdraws from One World alter being purchased by Air Canada. 
Source: http://wv.\cmeworld.£cm'^ 

http://wv./cmeworld.�cm'%5e
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Table A.4a: Domestic passengers in the sample (1999 - 2007) 

Star Affiance 

United (UA) 

USAkways 

(US) 

Sky Team 

Delta (DL) 
Northwest 
(NW) 
Continental 
(CO) 

One World 

American 

(AA) 
Pass alliance 

member 

Passnon-

member 

Total 

1999 

24,728,524 

2,488362 

1999 

16,209,083 
2,169,043 

1,167,431 

1999 

9,259,064 

33,987,588 

24,251,888 

58,239,476 

2000 

23,878,480 

1,996,803 

2000 

15,280,290 
2,205,083 

1,058,090 

2000 

11,648362 

50,807,132 

7,782,866 

58,589,998 

2001 

17,687,104 
1,255307 

2001 

11,133,730 
2,031,290 

857,978 

2001 

9340,967 

38,161,800 

6328372 

44,490,172 

2002 

14,665386 
789,861 

2002 

10312,472 
2,019338 

602,259 

2002 

11,035,671 

36,013,548 

5,449,558 

41,463,106 

2003 

11,634,107 

581,993 

2003 

9,268,599 
2,070,506 

588,051 

2003 

10316,202 

31,218,908 

5,484365 

36,703,273 

2004 

12,893,022 
565,159 

2004 

11,611,857 
2,478,724 

721,725 

2004 

12398337 

40,820,664 

2,506,421 

43327,085 

2005 

12351,067 

721,563 

2005 

10,106,615 
2,790,670 

660,777 

2005 

14,793,689 

41,658,272 

2,134,429 

43,792,701 

2006 

10,912,805 

493,093 

2006 

6,876,089 
2,625,785 

689,975 

2006 

14,473,717 

36,426392 

2,207,224 

38,633,616 

2007 

10,516305 
748,818 

2007 

5,746,287 
2,196,812 

658,139 

2007 

15,416,280 

35,645,580 

1,868,022 

37,513,602 

Av. 

Growth 

Rate 
4.10 
-0.13 

Av. 

Growth 

Rate 
-0.12 
0.00 

-0.06 

Av. 

Growth 

Rate 
0.06 

0.01 

-028 

4.05 
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Table A.4b:International passengers in samples (2003 and 2008) 
Star Alliance 

Carrier Code 

AC 

CA 

LH 

SK 

TG 

UA 

NH 

NZ 

SQ 

BD 

OZ 

JK 

LO 

US 

TP 

Carrier Name 

Air Canada 
Air China* 

Lufthansa 

SAS 

Thai Airways 

United 

ANA 

Air New Zealand 

Singapore Airlines 

British Midland 

Asiana Airlines 

Spanair 

LOT 

US Airways 

TAP Portugal 

Passengers 2003 

7,616 
773 

7,199 

312 

211 

198,813 

2,963 

620 

740 

3,339 

1,605 

1 

28 

15,304 

307 

Passengers 2008 

13,487 

1456 

11,066 

518 

92 

182,131 

4,665 

708 

881 

4,093 

1,100 

29 

170 

18,954 

248 

Growth Rate 

9.52 

10.55 

7.17 

8.45 

-13.83 

-1.46 

7.56 

2.21 

2.91 

3.39 

-6.30 

56.12 

30.06 

3.57 

-3.56 

Sky Team 
Carrier Code 

AM 

AF 

DL 

CO 

NW 

KE 

OK 

AZ 

Carrier Name 

Aeromexico 

Air France 

Delta 

Continental 

Norwest 

Korean Air 

CSA Czech 

Alitalia 

Passengers 2003 

4,450 

4,945 

72,678 

81,543 

88,666 

10754 

137 

8 

Passengers 2008 

2,776 

6,943 

124,506 

122,593 

110,079 

3,931 

HI 

5 

Growth Rate 

-7.86 

5.66 

8.97 

6.80 

3.61 

-16.77 

-3.51 

-7.83 
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Table A.4b: Continued 
One World 

Carrier Code 

AA 

BA 

CX 

QF 

AY 

IB 

LA 

Carrier Name 

American 

British Airways 

Cathay Pacific 

Qantas 

Finnair 

Iberia 

LAN 

Passengers 2003 

230085 

8020 

1045 

4260 

2 . 

535 

870 

Passengers 2008 

312692 

10838 

2935 

5163 

1 

1590 

2104 

Growth Rate 

5.11 

5.02 

17.21 

3.20 

-11.55 

18.15 

14.72 

Note: *Airlines in italics were not alliance members in 2003. 
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Route number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Table A.5a: Routes in Domestic Sam 
Origin City, State 

Albany, NY 

Albany, NY 

Albany, NY 

Albany, NY 

Albuquerque, NM 

Albuquerque, NM 

Albuquerque, NM 

Albuquerque, NM 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Austin, TX 

Austin, TX 

Austin, TX 

Austin, TX 

Austin, TX 

Birmingham, AL 

Birmingham, AL 

Birmingham, AL 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Destination City, State 

Boston, MA 

Chicago, IL 

Detroit, MI 

New York, NY 

Denver, CO 

Las Vegas, NV 

Los Angeles, CA 

New York, NY 

Austin, TX 

Chicago, IL 

Dallas/Ft.Worth, TX 

Denver, CO 

Detroit, MI 

Indianapolis, IN 

Las Vegas, NV 

New York, NY 

Washington, DC 

Chicago, IL 

Denver, CO 

Los Angeles, CA 

New York, NY 

Washington, DC 

Chicago, IL 

Detroit, MI 

New York, NY 

Albany, NY 

Chicago, IL 

Cleveland, OH 

Detroit, MI 

Indianapolis, IN 

Las Vegas, NV 

Los Angeles, CA 

pie (1999-2007) 
Origin Region 

Northeast 

Northeast 

Northeast 

Northeast 

Southwest 

Southwest 

Southwest 

Southwest 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southwest 

Southwest 

Southwest 

Southwest 

Southwest 

Southeast 

Southeast 

Southeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Destination Region 

Northeast 

Midwest 

Midwest 

Northeast 

West 

West 

West 

Northeast 

Southwest 

Midwest 

Southwest 

West 

Midwest 

Midwest 

West 

Northeast 

Southeast 

Midwest 

West 

West 

Northeast 

Southeast 

Midwest 

Midwest 

Northeast 

Northeast 

Midwest 

Midwest 

Midwest 

Midwest 

West 

West 
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Table A.5a: Continued 
33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Buffalo, NY 

Buffalo, NY 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Cleveland, OH 

Cleveland, OH 

Cleveland, OH 

Cleveland, OH 

Cleveland, OH 

Austin, TX 

Nashville, TN 

New York, NY 

Portland, ME 

Tulsa, OK 

Washington, DC 

New York, NY 

Washington, DC 

Albany, NY 

Albuquerque, NM 

Atlanta, GA 

Austin, TX 

Birmingham, AL 

Boston, MA 

Buffalo, NY 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Denver, CO 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Las Vegas, NV 

Los Angeles, CA 

New York, NY 

Portland, ME 

Salt Lake City, UT 

Seattle, WA 

Tucson, AZ 

Washington, DC 

Boston, MA 

Chicago, IL 

Detroit, MI 

Indianapolis, IN 

Las Vegas, NV 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Southwest 

Southeast 

Northeast 

Northeast 

Southwest 

Southeast 

Northeast 

Southeast 

Northeast 

Southwest 

Southeast 

Southwest 

Southeast 

Northeast 

Northeast 

Midwest 

Southwest 

West 

Midwest 

Midwest 

Midwest 

West 

West 

Northeast 

Northeast 

West 

West 

Southwest 

Southeast 

Northeast 

Midwest 

Midwest 

Midwest 

West 
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67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

Cleveland, OH 

Cleveland, OH 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft. Worth, TX 

Dallas/Ft. Worth, TX 

Dallas/Ft. Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft. Worth, TX 

Dallas/Ft.Worth, TX 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Kansas City, MO 

Kansas City, MO 

Los Angeles, CA 

New York, NY 

Washington, DC 

Atlanta, GA 

Chicago, IL 

Cleveland, OH 

Denver, CO 

Las Vegas, NV 

Los Angeles, CA 

Salt Lake City, UT 

Washington, DC 

Albuquerque, NM 

Atlanta, GA 

Austin, TX 

Chicago, IL 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Las Vegas, NV 

Los Angeles, CA 

New York, NY 

Portland, OR 

Albany, NY 

Austin, TX 

Las Vegas, NV 

Los Angeles, CA 

Nashville, TN 

New York, NY 

Portland, ME 

Washington, DC 

Austin, TX 

Chicago, IL 

Midwest 

Midwest 

Midwest 

Southwest 

Southwest 

Southwest 

Southwest 

Southwest 

Southwest 

Southwest 

Southwest 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

West 

Northeast 

Southeast 

Southeast 

Midwest 

Midwest 

West 

West 

West 

West 

Southeast 

Southwest 

Southeast 

Southwest 

Midwest 

Midwest 

Southwest 

Midwest 

Midwest 

Midwest 

West 

West 

Northeast 

West 

Northeast 

Southwest 

West 

West 

Southeast 

Northeast 

Northeast 

Southeast 

Southwest 

Midwest 
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101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

Kansas City, MO 

Kansas City, MO 

Kansas City, MO 

Kansas City, MO 

Kansas City, MO 

Kansas City, MO 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Las Vegas, NV 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Nashville, TN 

Detroit, MI 

Indianapolis, IN 

Las Vegas, NV 

Los Angeles, CA 

New York, NY 

Washington, DC 

Atlanta, GA 

Austin, TX 

Boston, MA 

Chicago, IL 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Denver, CO 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Los Angeles, CA 

New York, NY 

Salt Lake City, UT 

Washington, DC 

Austin, TX 

Boston, MA 

Chicago, IL 

Cleveland, OH 

Denver, CO 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Las Vegas, NV 

Nashville, TN 

New York, NY 

Tucson, AZ 

Washington, DC 

Chicago, IL 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

West 

Southeast 

Midwest 

Midwest 

West 

West 

Northeast 

Southeast 

Southeast 

Southwest 

Northeast 

Midwest 

Midwest 

Southwest 

West 

Midwest 

Midwest 

Midwest 

West 

Northeast 

West 

Southeast 

Southwest 

Northeast 

Midwest 

Midwest 

West 

Midwest 

Midwest 

Midwest 

West 

Southeast 

Northeast 

Southwest 

Southeast 

Midwest 
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135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

Nashville, TN 

Nashville, TN 

Nashville, TN 

Nashville, TN 

Nashville, TN 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Indianapolis, IN 

Portland, OR 

Portland, OR 

Detroit, MI 

Indianapolis, IN 

Los Angeles, CA 

New York, NY 

Washington, DC 

Albany, NY 

Albuquerque, NM 

Atlanta, GA 

Austin, TX 

Birmingham, AL 

Boston, MA 

Buffalo, NY 

Chicago, IL 

Denver, CO 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Las Vegas, NV 

Los Angeles, CA 

Nashville, TN 

Portland, ME 

Seattle, WA 

Tucson, AZ 

Washington, DC 

Boston, MA 

Chicago, IL 

Cleveland, OH 

Detroit, MI 

Las Vegas, NV 

Los Angeles, CA 

New York, NY 

Washington, DC 

Denver, CO 

Los Angeles, CA 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Northeast 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

Midwest 

West 

West 

Midwest 

Midwest 

West 

Northeast 

Southeast 

Northeast 

Southwest 

Southeast 

Southwest 

Southeast 

Northeast 

Northeast 

Midwest 

West 

Midwest 

Midwest 

Midwest 

West 

West 

Southeast 

Northeast 

West 

Southwest 

Southeast 

Northeast 

Midwest 

Midwest 

Midwest 

West 

West 

Northeast 

Southeast 

West 

West 
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169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

Salt Lake City, UT 

Salt Lake City, UT 

Seattle, WA 

Seattle, WA 

Tucson, AZ 

Tucson, AZ 

Tucson, AZ 

Tucson, AZ 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

Chicago, IL 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

New York, NY 

Austin, TX 

Chicago, IL 

Las Vegas, NV 

Los Angeles, CA 

Albany, NY 

Atlanta, GA 

Austin, TX 

Birmingham, AL 

Boston, MA 

Buffalo, NY 

Chicago, IL 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Detroit, MI 

Indianapolis, IN 

Kansas City, MO 

Las Vegas, NV 

Los Angeles, CA 

Nashville, TN 

New York, NY 

Portland, ME 

Albuquerque, NM 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Cleveland, OH 

Dallas/Ft. Worth, TX 

Denver, CO 

Houston, TX 

Las Vegas, NV 

West 

West 

West 

West 

Southwest 

Southwest 

Southwest 

Southwest 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

Southeast 

West 

West 

West 

West 

West 

West 

West 

West 

West 

Midwest 

Southwest 

Southwest 

Northeast 

Southwest 

Midwest 

West 

West 

Northeast 

Southeast 

Southwest 

Southeast 

Northeast 

Northeast 

Midwest 

Midwest 

Southwest 

Midwest 

Midwest 

Midwest 

West 

West 

Southeast 

Northeast 

Northeast 

Southwest 

Southeast 

Northeast 

Midwest 

Midwest 

Southwest 

West 

Southwest 

West 
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203 

204 

205 

206 

207 

208 

209 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

Miami, FL 

Miami, FL 

Miami, FL 

Minneapolis, MN 

New York, NY 

Newark, NJ 

Washington, DC 

Atlanta, GA 

Boston, MA 

Denver, CO 

West 

West 

West 

West 

Southeast 

Southeast 

Southeast 

Midwest 

Northeast 

Northeast 

Southeast 

Southeast 

Northeast 

West 
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Table A.5b: Routes in International Sample (2003 and 2008) 
Route 

number 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Origin City, Country 

Abu Dhabi, United Arab Emirates 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Amsterdam, Netherlands 

Aruba, Aruba 

Aruba, Aruba 

Asuncion, Paraguay 

Athens, Greece 

Athens, Greece 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Destination City, Country 

London, United Kingdom 

Atlanta, GA 

Bombay, India 

Boston, MA 

Chicago, IL 

Detroit, MI 

Frankfurt, Germany 

Houston, TX 

London, United Kingdom 

Los Angeles, CA 

Miami, FL 

New York, NY 

Newark, NJ 

Seattle, WA 

Washington, DC 

Miami, FL 

New York, NY 

Sao Paulo, Brazil 

Amsterdam, Netherlands 

New York, NY 

Amsterdam, Netherlands 

Aruba, Aruba 

Bogota, Colombia 

Brussels, Belgium 

Dublin, Ireland 

Frankfurt, Germany 

Freeport, Bahamas 

Lima, Peru 

London, United Kingdom 

Mexico City, Mexico 

Montreal, Canada 

Paris, France 
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Table A.5b: Continued 
33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

Atlanta, GA 

Atlanta, GA 

Atlanta, GA 

Auckland, New Zealand 

Bangkok, Thailand 

Bangkok, Thailand 

Bangkok, Thailand 

Bangkok, Thailand 

Barbados/Bridgetown, Barbados 

Barcelona, Spain 

Barcelona, Spain 

Barcelona, Spain 

Beijing, China 

Beijing, China 

Beijing, China 

Beijing, China 

Beijing, China 

Beirut, Lebanon 

Beirut, Lebanon 

Belize City, Belize 

Berlin, Germany 

Berlin, Germany 

Bogota, Colombia 

Bogota, Colombia 

Bogota, Colombia 

Bogota, Colombia 

Bogota, Colombia 

Bombay, India 

Bombay, India 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Tokyo, Japan 

Toronto, Canada 

Zurich, Switzerland 

Los Angeles, CA 

Hong Kong, Hong Kong-China 

Los Angeles, CA 

Taipei, Taiwan 

Tokyo, Japan 

Miami, FL 

London, United Kingdom 

New York, NY 

Paris, France 

Chicago, IL 

Los Angeles, CA 

New York, NY 

San Francisco, CA 

Tokyo, Japan 

Amsterdam, Netherlands 

Paris, France 

Houston, TX 

Amsterdam, Netherlands 

London, United Kingdom 

Atlanta, GA 

Houston, TX 

Miami, FL 

Newark, NJ 

Quito, Ecuador 

Amsterdam, Netherlands 

New York, NY 

Amsterdam, Netherlands 

Aruba, Aruba 

Frankfurt, Germany 

London, United Kingdom 

Montego Bay, Jamaica 
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67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Boston, MA 

Brussels, Belgium 

Brussels, Belgium 

Brussels, Belgium 

Bucharest, Romania 

Budapest, Hungary 

Budapest, Hungary 

Buenos Aires, Argentina 

Buenos Aires, Argentina 

Buenos Aires, Argentina 

Buenos Aires, Argentina 

Buenos Aires, Argentina 

Cairo, Arab Republic Of Egypt 

Calgary, Canada 

Calgary, Canada 

Capetown, Republic Of South Africa 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Chicago, IL 

Montreal, Canada 

Nassau, Bahamas 

Paris, France 

Santo Domingo, Dominican Republic 

Sao Paulo, Brazil 

Tokyo, Japan 

Toronto, Canada 

Atlanta, GA 

Chicago, IL 

London, United Kingdom 

Paris, France 

Amsterdam, Netherlands 

Frankfurt, Germany 

Dallas/Ft.Worth, TX 

Miami, FL 

Montevideo, Uruguay 

New York, NY 

Sao Paulo, Brazil 

London, United Kingdom 

Chicago, IL 

Los Angeles, CA 

London, United Kingdom 

Amsterdam, Netherlands 

Aruba, Aruba 

Beijing, China 

Brussels, Belgium 

Calgary, Canada 

Frankfurt, Germany 

London, United Kingdom 

Mexico City, Mexico 

Montreal, Canada 

Paris, France 

Seoul, South Korea 

Tokyo, Japan 
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101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

H I 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

Chicago, IL 

Chicago, IL 

Cleveland, OH 

Copenhagen, Denmark 

Copenhagen, Denmark 

Copenhagen, Denmark 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

Dallas/Ft.Worth, TX 

Delhi, India 

Delhi, India 

Delhi, India 

Denver, CO 

Denver, CO 

Denver, CO 

Denver, CO 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Detroit, MI 

Doha, Qatar 

Dubai, United Arab Emirates 

Dubai, United Arab Emirates 

Dubai, United Arab Emirates 

Dublin, Ireland 

Dublin, Ireland 

Dublin, Ireland 

Dublin, Ireland 

Dublin, Ireland 

Toronto, Canada 

Vancouver, Canada 

Toronto, Canada 

Amsterdam, Netherlands 

Frankfurt, Germany 

London, United Kingdom 

Calgary, Canada 

Frankfurt, Germany 

London, United Kingdom 

Mexico City, Mexico 

Sao Paulo, Brazil 

Toronto, Canada 

Amsterdam, Netherlands 

Frankfurt, Germany 

London, United Kingdom 

Calgary, Canada 

Frankfurt, Germany 

London, United Kingdom 

Vancouver, Canada 

Amsterdam, Netherlands 

Frankfurt, Germany 

London, United Kingdom 

Mexico City, Mexico 

Toronto, Canada 

Vancouver, Canada 

London, United Kingdom 

Amsterdam, Netherlands 

London, United Kingdom 

Paris, France 

Amsterdam, Netherlands 

Atlanta, GA 

Chicago, IL 

London, United Kingdom 

New York, NY 
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Table A.5b: Continued 
135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Frankfurt, Germany 

Freeport, Bahamas 

Guatemala City, Guatemala 

Guatemala City, Guatemala 

Guayaquil, Ecuador 

Guayaquil, Ecuador 

Guayaquil, Ecuador 

Hong Kong, Hong Kong-China 

Hong Kong, Hong Kong-China 

Hong Kong, Hong Kong-China 

Hong Kong, Hong Kong-China 

Honolulu, HI 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Amsterdam, Netherlands 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Dallas/Ft.Worth, TX 

Denver, CO 

Detroit, MI 

Houston, TX 

London, United Kingdom 

Los Angeles, CA 

Miami, FL 

Montreal, Canada 

New York, NY 

Newark, NJ 

Philadelphia, PA 

San Francisco, CA 

Washington, DC 

Miami, FL 

Houston, TX 

Los Angeles, CA 

Miami, FL 

Newark, NJ 

Panama City, Panama Republic 

Chicago, IL 

Los Angeles, CA 

San Francisco, CA 

Tokyo, Japan 

Tokyo, Japan 

Amsterdam, Netherlands 

Belize City, Belize 

Calgary, Canada 

Guatemala City, Guatemala 

Lima, Peru 

London, United Kingdom 
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Table A.5b: Continued 
169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Istanbul, Turkey 

Istanbul, Turkey 

Johannesburg, Republic Of South Africa 

Johannesburg, Republic Of South Africa 

Johannesburg, Republic Of South Africa 

Kiev, Ukraine 

Kiev, Ukraine 

Kingston, Jamaica 

Kingston, Jamaica 

Kuwait, Kuwait 

La Paz, Bolivia 

Las Vegas, NV 

Las Vegas, NV 

Lima, Peru 

Lima, Peru 

Lisbon, Portugal 

Lisbon, Portugal 

Lisbon, Portugal 

Lisbon, Portugal 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

Mexico City, Mexico 

Paris, France 

Sao Paulo, Brazil 

Tokyo, Japan 

Toronto, Canada 

Vancouver, Canada 

Frankfurt, Germany 

New York, NY 

Atlanta, GA 

London, United Kingdom 

New York, NY 

Amsterdam, Netherlands 

Frankfurt, Germany 

Miami, FL 

New York, NY 

London, United Kingdom 

Miami, FL 

Mexico City, Mexico 

Vancouver, Canada 

Mexico City, Mexico 

Miami, FL 

Amsterdam, Netherlands 

London, United Kingdom 

New York, NY 

Newark, NJ 

Amsterdam, Netherlands 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Dallas/Ft. Worth, TX 

Denver, CO 

Detroit, MI 

Frankfurt, Germany 

Houston, TX 
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Table A.5b: Continued 
203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

London, United Kingdom 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Luxembourg, Luxembourg 

Madrid, Spain 

Madrid, Spain 

Madrid, Spain 

Madrid, Spain 

Madrid, Spain 

Madrid, Spain 

Madrid, Spain 

Managua, Nicaragua 

Manchester, United Kingdom 

Las Vegas, NV 

Los Angeles, CA 

Miami, FL 

New York, NY 

Newark, NJ 

Paris, France 

Philadelphia, PA 

San Francisco, CA 

Washington, DC 

Amsterdam, Netherlands 

Auckland, New Zealand 

Calgary, Canada 

Can Cun, Mexico 

Frankfurt, Germany 

London, United Kingdom 

Madrid, Spain 

Melbourne, Australia 

Mexico City, Mexico 

Paris, France 

San Salvador, El Salvador 

Sydney, Australia 

Tokyo, Japan 

Toronto, Canada 

Vancouver, Canada 

Frankfurt, Germany 

Amsterdam, Netherlands 

Frankfurt, Germany 

London, United Kingdom 

Miami, FL 

New York, NY 

Newark, NJ 

Paris, France 

Miami, FL 

Chicago, IL 
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237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

Manila, Philippines 

Manila, Philippines 

Manila, Philippines 

Melbourne, Australia 

Mexico City, Mexico 

Mexico City, Mexico 

Mexico City, Mexico 

Mexico City, Mexico 

Mexico City, Mexico 

Mexico City, Mexico 

Mexico City, Mexico 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Miami, FL 

Minneapolis, MN 

Montevideo, Uruguay 

Montreal, Canada 

Montreal, Canada 

Montreal, Canada 

Montreal, Canada 

Montreal, Canada 

Montreal, Canada 

Montreal, Canada 

Hong Kong, Hong Kong-China 

Los Angeles, CA 

Seoul, South Korea 

Los Angeles, CA 

Atlanta, GA 

Chicago, IL 

Dallas/Ft.Worth, TX 

Houston, TX 

Los Angeles, CA 

Miami, FL 

New York, NY 

Amsterdam, Netherlands 

Aruba, Aruba 

Bogota, Colombia 

Buenos Aires, Argentina 

Frankfurt, Germany 

Freeport, Bahamas 

Guatemala City, Guatemala 

London, United Kingdom 

Madrid, Spain 

Nassau, Bahamas 

Paris, France 

Quito, Ecuador 

Rio De Janeiro, Brazil 

Sao Paulo, Brazil 

Toronto, Canada 

Buenos Aires, Argentina 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Miami, FL 

New York, NY 

Newark, NJ 

Philadelphia, PA 
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271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

Moscow, Russia (European) 

Moscow, Russia (European) 

Moscow, Russia (European) 

Moscow, Russia (European) 

Nassau, Bahamas 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

New York, NY 

Newark, NJ 

Newark, NJ 

Newark, NJ 

Newark, NJ 

Newark, NJ 

Newark, NJ 

Newark, NJ 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Paris, France 

Frankfurt, Germany 

London, United Kingdom 

New York, NY 

Zurich, Switzerland 

Miami, FL 

Amsterdam, Netherlands 

Aruba, Aruba 

Frankfurt, Germany 

Kingston, Jamaica 

London, United Kingdom 

Mexico City, Mexico 

Montreal, Canada 

Nassau, Bahamas 

Paris, France 

Tokyo, Japan 

Toronto, Canada 

Zurich, Switzerland 

Amsterdam, Netherlands 

Frankfurt, Germany 

Lisbon, Portugal 

London, United Kingdom 

Mexico City, Mexico 

Paris, France 

Toronto, Canada 

Amsterdam, Netherlands 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Frankfurt, Germany 

Houston, TX 

London, United Kingdom 

Madrid, Spain 

Miami, FL 

New York, NY 
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305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

Paris, France 

Paris, France 

Philadelphia, PA 

Prague, Czech Republic 

Quito, Ecuador 

Quito, Ecuador 

Quito, Ecuador 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Francisco, CA 

San Jose, Costa Rica 

San Salvador, El Salvador 

Santiago, Chile 

Santiago, Chile 

Santo Domingo, Dominican Republic 

Sao Paulo, Brazil 

Sao Paulo, Brazil 

Sao Paulo, Brazil 

Sao Paulo, Brazil 

Sao Paulo, Brazil 

Sao Paulo, Brazil 

Seattle, WA 

Seattle, WA 

Seattle, WA 

Seoul, South Korea 

Seoul, South Korea 

Seoul, South Korea 

San Francisco, CA 

Washington, DC 

Montreal, Canada 

Amsterdam, Netherlands 

Miami, FL 

Newark, NJ 

Panama City, Panama Republic 

Amsterdam, Netherlands 

Beijing, China 

Calgary, Canada 

Frankfurt, Germany 

Hong Kong, Hong Kong-China 

London, United Kingdom 

Paris, France 

Seoul, South Korea 

Sydney, Australia 

Tokyo, Japan 

Miami, FL 

Miami, FL 

Dallas/Ft.Worth, TX 

Miami, FL 

Newark, NJ 

Dallas/Ft. Worth, TX 

Los Angeles, CA 

Miami, FL 

New York, NY 

Newark, NJ 

Washington, DC 

Amsterdam, Netherlands 

Frankfurt, Germany 

Vancouver, Canada 

Chicago, IL 

Los Angeles, CA 

New York, NY 
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Table A.5b: Continued 
339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

Seoul, South Korea 

Seoul, South Korea 

Shanghai, China 

Shanghai, China 

Singapore, Singapore 

Singapore, Singapore 

Stockholm, Sweden 

Sydney, Australia 

Sydney, Australia 

Sydney, Australia 

Sydney, Australia 

Taipei, Taiwan 

Taipei, Taiwan 

Taipei, Taiwan 

Taipei, Taiwan 

Tel Aviv, Israel 

Tel Aviv, Israel 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Tokyo, Japan 

Toronto, Canada 

Toronto, Canada 

Toronto, Canada 

Toronto, Canada 

Toronto, Canada 

Toronto, Canada 

San Francisco, CA 

Tokyo, Japan 

Los Angeles, CA 

Tokyo, Japan 

Hong Kong, Hong Kong-China 

Tokyo, Japan 

London, United Kingdom 

Los Angeles, CA 

New York, NY 

San Francisco, CA 

Tokyo, Japan 

Los Angeles, CA 

New York, NY 

San Francisco, CA 

Tokyo, Japan 

London, United Kingdom 

Zurich, Switzerland 

Atlanta, GA 

Bangkok, Thailand 

Beijing, China 

Chicago, IL 

Hong Kong, Hong Kong-China 

Honolulu, HI 

Los Angeles, CA 

New York, NY 

San Francisco, CA 

Seoul, South Korea 

Singapore, Singapore 

Boston, MA 

Chicago, IL 

Los Angeles, CA 

New York, NY 

Newark, NJ 

Philadelphia, PA 
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Table A.5b: Continued 
373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

Toronto, Canada 

Vancouver, Canada 

Vancouver, Canada 

Vancouver, Canada 

Vancouver, Canada 

Vancouver, Canada 

Vancouver, Canada 

Vancouver, Canada 

Warsaw, Poland 

Warsaw, Poland 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Washington, DC 

Zurich, Switzerland 

Zurich, Switzerland 

Zurich, Switzerland 

Zurich, Switzerland 

Zurich, Switzerland 

Zurich, Switzerland 

Zurich, Switzerland 

Washington, DC 

Denver, CO 

Honolulu, HI 

Houston, TX 

Los Angeles, CA 

Phoenix, AZ 

San Francisco, CA 

Seattle, WA 

Amsterdam, Netherlands 

London, United Kingdom 

Buenos Aires, Argentina 

Frankfurt, Germany 

London, United Kingdom 

Mexico City, Mexico 

Tokyo, Japan 

Toronto, Canada 

Atlanta, GA 

Boston, MA 

Chicago, IL 

Frankfurt, Germany 

Los Angeles, CA 

New York, NY 

Newark, NJ 
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Table A.6: Net income and operating expenses (1999-2007) 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Overall (Domestic + International) 

Net Income 

5,360,943.00 

2,532,700.00 

-8,266,509.00 

-11,365,484.00 

-1,715,467.50 

-9,104,425.00 

-27,219,896.00 

18,186,112.00 

7,691,404.50 

Operating Expenses 

110,488,896.00 

123,234,216.00 

125,545,752.00 

115,690,376.00 

119,860,552.00 

136,149,952.00 

151,096,784.00 

157,891,968.00 

165,352,672.00 

Domestic Service 

Net Income 

4,490,385.00 

1,991,496.25 

-7,234,855.00 

-9,329,102.00 

-1,469,580.38 

-9,906,155.00 

-19,747,536.00 

9,043,659.00 

2,995,875.25 

Int. Service 

Net Income 

802,708.25 

461966 

-940,665.25 

-1,958,013.38 

-249,430.66 

649,832.38 

-7,663,275.50 

9,004,411.00 

4,505,131.50 

Star Alliance (Major domestic members) 

United Airlines 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Overall (Domestic + International) 

Net Income 

1,203,761.00 

51,624.00 

-2,110,209.00 

-3,325,781.00 

-3,086,226.00 

-2,002,147.00 

-21,036,384.00 

22,658,184.00 

348,502.00 

Operating Expenses 

16,608,774.00 

18,590,452.00 

19,830,468.00 

16,937,412.00 

14,951,478.00 

16,867,576.00 

17,545,500.00 

18,883,336.00 

19,096,724.00 

Domestic Service 

Net Income 

840,537.00 

-10,052.00 

-1,278,776.00 

-2,168,052.00 

-1,976,545.00 

-1,699,062.00 

-12,832,612.00 

-13,505,778.00 

-40,640.00 

Int. Service 

Net Income 

363,224.00 

61676 

-831,433.00 

-1,157,729.00 

-1,109,681.00 

-303,085.00 

-8,203,772.00 

9,152,406.00 

389,142.00 

US Airways 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

Overall (Domestic + International) 

Net Income 

273,469.00 

-254,804.00 

-1,989,407.00 

-1,658,803.00 

1,452,056.00 

-577,855.00 

Operating Expenses 

8,258,020.00 

9,225,611.00 

9,434,777.00 

7,834,254.00 

7,182,984.00 

7,421,065.00 

Domestic Service 

Net Income 

264,417.00 

-241,998.00 

-1,969,996.00 

-1,591,172.00 

1,442,943.00 

-652,384.00 

Int. Service 

Net Income 

9,052.00 

-12806 

-19,411.00 

-67,631.00 

9,113.00 

74,529.00 
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Table A.6: Continued 
2005 

2006 

2007 

159,886.00 

445,642.10 

334,437.90 

7,425,433.00 

7,483,719.00 

8,774,306.00 

50,425.00 

201,034.80 

222,567.40 

109,461.00 

244,607.30 

111,870.50 

Sky Team (Major domestic members) 

Delta 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Overall (Domestic + International) 

Net Income 

1,284,549.00 

686,463.00 

-1,107,053.00 

-1,294,977.00 

-895,595.00 

-3,362,180.00 

-3,797,551.00 

-5,996,683.00 

1,794,320.00 

Operating Expenses 

13,171,308.00 

13,861,493.00 

14,183,170.00 

13,445,770.00 

15,360,197.00 

16,767,217.00 

17,308,864.00 

17,308,296.00 

18,233,956.00 

Domestic Service 

Net Income 

1,262,134.00 

694,842.00 

-847,429.00 

-858,976.00 

-771,147.00 

-2,883,687.00 

-3,109,370.00 

-4,224,355.00 

1,614,621.00 

Int. Service 

Net Income 

22,415.00 

-8379 

-259,624.00 

-436,001.00 

-124,448.00 

-478,493.00 

-688,181.00 

-1,772,328.00 

179,699.00 

Continental 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Overall (Domestic + International) 

Net Income 

498,470.00 

340,906.00 

-95,142.00 

-451,002.00 

38,156.00 

-409,855.00 

-67,467.00 

343,327.00 

459,507.00 

Operating Expenses 

7,546,106.00 

8,542,461.00 

8,313,431.00 

7,833,538.00 

7,303,747.00 

10,140,888.00 

11,201,729.00 

12,599,970.00 

13,484,442.00 

Domestic Service 

Net Income 

303,335.00 

68,611.00 

-411,195.00 

-853,141.00 

-321,782.00 

-1,091,057.00 

-880,014.00 

-657,249.00 

-908,055.00 

Int. Service 

Net Income 

195,135.00 

272295 

316,053.00 

402,139.00 

359,938.00 

681,202.00 

812,547.00 

1,000,576.00 

1,367,562.00 

Northwest 

Year 

1999 

2000 

Overall (Domestic + International) 

Net Income 

287,839.00 

269,943.00 

Operating Expenses 

9,099,249.00 

10,293,107.00 

Domestic Service 

Net Income 

319,287.00 

320,062.00 

Int. Service 

Net Income 

-31,448.00 

-50119 
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Table A.6: Continued 
2001 

2002 

2003 

2004 

2005 

2006 

2007 

-418,101.00 

-766,429.00 

478,109.00 

-757,299.00 

-2,309,740.00 

-2,798,531.00 

2,387,470.00 

10,388,396.00 

9,935,075.00 

9,460,358.00 

11,699,605.00 

13,210,759.00 

11,773,257.00 

11,610,968.00 

-91,541.00 

-436,253.00 

623,292.00 

-359,945.00 

-1,871,691.00 

-1,527,540.00 

1,349,213.00 

-326,560.00 

-330,176.00 

-145,183.00 

-397,354.00 

-438,049.00 

-1,270,991.00 

1,038,257.00 

One World (Major domestic members) 

American 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Overall (Domestic + International) 

Net Income 

626,340.00 

778,003.00 

-1,317,176.00 

-3,495,660.00 

-1,318,491.00 

-820,981.00 

-891,719.00 

163,876.00 

355,781.00 

Operating Expenses 

15,086,486.00 

16,874,132.00 

18,196,600.00 

19,183,530.00 

18,847,340.00 

19,028,564.00 

21,007,890.00 

21,677,784.00 

22,130,660.00 

Domestic Service 

Net Income 

466,784.00 

511,809.00 

-1,354,712.00 

-2,904,708.00 

-1,819,691.00 

-1,314,864.00 

-974,997.00 

-290,077.00 

-290,510.00 

Int. Service 

Net Income 

159,556.00 

266194 

37,536.00 

-590,952.00 

501,200.00 

493,883.00 

83,278.00 

453,953.00 

646,291.00 
Notes: The figures in this table belong to domestic airlines with revenues of 20 million or more. 
Figures are in thousands. 
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Figure A.1: Net Income for US Carriers (1999-2007) 
(in millions) 

m Net Income (All) 

I I Domestic Net Income 

• International Net Income 

Year 

Figure A.2: United Airlines' Net Income (1999-2007) 
(in millions) 
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Figure A.3: US Airways' Net Income (1999-2007) 
(in millions) 
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Figure A.4: Delta's Net Income (1999-2007) 
(in millions) 
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Figure A.5: Continental's Net Income (1999-2007) 
(in millions) 
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Figure A.6: Northwest's Net Income (1999-2007) 
(in millions) 
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Figure A.7: American Airlines' Net Income (1999-2007) 
(in millions) 
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