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This dissertation analyzes the financial history of the U.S. airline industry from the 

perspectives of earnings, dividends, risk and capital structure. The airline industry is 

chosen because of its transition from economic regulation to competition. Within the 

area of earnings, I examine the impact of deregulation on the mean-reversion behavior 

of earnings documented by Fama and French (2000). Next, I examine the impact of 

dividends on the variation of carriers ' stock returns. Then, I extend this relation by 

examining the impact of specific industry characteristics, deregulation, air crashes and 

the events of 9/ 11 , on both the total and market risk of the industry ' s stock returns. I 

also examine the effect of inflation on shareholder returns using the consumer price 

index as a proxy. I then examine the effect of deregulation and stock returns on debt 

ratio behavior. Finally, I examine the relation between operating leases and operating 

performance. 
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My results suggest that deregulation has affected the magnitude and variation of 

earnings, but not on the mean-reversion behavior. I also find that stock return volatility 

appears to increase industry-wide following air crashes, that deregulation appears to 

increase the industry's total stock return risk and that 9111 appears to have increased 

both the total and systematic risk of the industry. Additionally, in the presence of these 

risks, there does not appear to be a relation between dividends and stock return 

volatility. Further, there appears to be a negative relation between industry returns and 

the consumer price index that is robust to lagged stock returns. Within the area of 

capital structure, I find that the recently documented relation between stock returns and 

debt ratio behavior is not impacted by deregulation. Finally, although my results are 

mixed, I generally find a negative relation between the use of operating leases and 

profitability. 
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CHAPTER I 

Introduction 

This dissertation analyzes the financial history of a single industry from the perspective 

of most of the major areas within the discipline of finance- those being earnings, 

dividends, risk and capital structure. The purpose of such an approach is to provide a 

solid foundation that future research can extend. Traditional finance theory states that 

management' s primary goal is to maximize the current value of the firm's stock. This 

theory assumes that the stock's price accurately reflects value, suggesting a slightly 

modified goal of maximizing the firm's value. Since current value derives from 

expected future cash flows and earnings provide the best available data as to expected 

future cash flows . I argue that earnings are a critical area to study. Thus, earnings 

behavior is the first area studied in this dissertation. 

Once the managers of a firm achieve positive earnings, the returns to owners will take 

the form of either dividends or capital gains. Hence, management's dividend policy and 

more specifically, the effect of that policy on the firm's stock, is of critical importance 

to maximize stock value. Thus, dividend policy is the next area studied after earnings. 

Of course, shareholder returns are enjoyed at the expense of risk. So, examining risk is 



the next area studied. Finally, all of the above areas result from investments that must 

be acquired through either internal or external capital. Therefore, capital structure is the 

final area studied. 

Given this approach, the next decision is to choose an industry that would provide a 

good experimental setting. Although many industries would be good candidates, I 

chose the airline industry for three primary reasons. First, the industry has a long 

history, thereby providing a relatively large sample of time seri es data. Second, the 

industry is unique in that it has transitioned from complete economic regulation to 

complete competition . Since production efficiency and product quality purportedly 

results from competition, this industry characteristic provides an opportunity to test this 

proposition. Finally, although I argue that it is one of the main industries representing 

the American economy and lifestyle, the industry has always financially struggled. 

Moreover, in the absence of government financial assistance, the industry as we know it 

today probably wouldn't exist. This presents a question as to how the industry has been 

able to attract investment capital. 

The primary focus of this dissertation is to begin a determination of how the economic 

deregulation of an industry affects the financial characteristic and behavior of that 

industry. A comprehensive analysis would take a career to complete, so this study just 

begins to lay the foundation. However, the significance of such an undertaking is clear 

when the government is contemplating economic regulation or deregulation of an 

industry. The ultimate purpose of regulation is to protect consumers, thus 
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understanding the effect is critical when setting the policy 's details . Moreover, 

financial managers ' decisions may differ depending on the economic environment in 

which they operate. Forward-looking proactive managers would benefit from an 

understanding of how a proposed or approved change in economic regulation will affect 

their industry. While many studies have examined the difference between regulated and 

deregulated environments cross-sectionally, this dissertation appears to be one ofthe 

first to study the difference in time-series . 

Within the area of earnings, prior literature documents that earnings tend to exhibit a 

mean-reversion behavior. This behavior is the result of changes in competition for 

market share. However, absent from the literature is the effect that economic regulation 

has on this behavior. Furthermore, prior literature suggests that the magnitude of 

earnings may be different due to the shift in agency oversight from government to 

competition. Therefore, in the area of earnings, I examine whether the magnitude of 

earnings appears to be different. But, my primary focus is on the changes in earnings 

behavior precipitated by the changes in regulation. 

When setting dividend policy, prior literature suggest that mangers will behave 

differently based on the extent of economic regulation. The results of this is the amount 

of focus mangers direct towards their firm's stock when setting dividend policy. That 

is, regulated managers seem to place more importance on stock price than deregulated 

managers. However, prior literature does not address the change in importance that 

mangers place on their firm ' s stock return variability. Therefore, I examine the relation 
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between a firm's dividend policy and the firm ' s stock volatility. Similarly, in Chapter 

3, I study the effect that idiosyncratic risk sources have on shareholder risk in the 

industry. 

Prior literature documents a relation between the Deregulation Act of 1978 and 

shareholder wealth, but does not address shareholder risk. Thus, I examine the relation 

between the Deregulation Act of 1978 and changes in shareholder risk. Additionally, 

other prior literature examines the effect of air crashes on individual carriers, but not on 

the industry as a whole. Hence, I examine the industry-wide effect of airline crashes on 

shareholder risk. Further, I examine the industry-wide effects of 9/ 11 on shareholder 

risk. 

Finally, I examine capital structure behavior and the effectiveness of leasing in the 

industry. More specifically, optimal capital structure decisions have long been debated 

in the academic literature. Recently, however, capital structure has been show to vary 

passively with stock returns rather than actively as would be the case if managers 

sought a target capital structure. I analyze this relation in the airline industry, as well as 

examining the effect that deregulation has on the relation. In addition to capital 

structure behavior, I also examine the effectiveness of operating leases as a substitute 

for other forms of financing. Prior literature argues that leases and debt are substitutes 

for one another. However, prior literature does not address the more specific use of 

operating leases. Further, the airline industry is well-known as a frequent user of 

leasing arrangements in capital budgeting decisions. Therefore, I use this industry to 
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test the relation between financial performance and the extent to which operating leases 

are employed. 

The dissertation is organized as follows . Chapter 3 provides insight into the earnings 

performance and dividend policies of the airline industry. In Section A, the industry' s 

earnings behavior is examined for mean reversion. If earnings are mean reverting, then 

they are at least pmiially predictable which carries significant implications for carrier 

valuation. In addition, I examine the impact of regulation on this behavior. When 

examining the behavior of earnings, most prior academic studies do not include utility 

and insurance firms because of their regulation, but do include airlines. The 

implications from my study suggest that past studies may be biased to the extent they do 

not control for airline firms during the period of regulation and that future studies 

should exclude them. In Section B, the dividend policies of carriers are inferred from 

examining the stock price variability of dividend payers. Prior studies have cross

sectionally documented the effect of regulation on dividend policy. The airline industry 

provides an opportunity to study the effect in time series. From my results, I infer how 

deregulation has affected managers' use of dividend policy to maximize shareholder 

wealth and minimize shareholder risk. 

Chapter 4 examines the industry-level idiosyncratic risks faced by owners of airline 

carriers . The unique risk characteristics of this industry include the industry's economic 

deregulation, safety issues with respect to airline crashes and the events of 9/11 . At 

issue is the extent to which each of these events influences the risk of owners' 
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investments - a foundational principle in portfolio theory. In this chapter, I consider 

both the industry's market and total risk. 

Finally, in Chapter 5, I use the unique characteristics of the airline industry to examine 

two capital structure issues. Recent literature has argued and documented that 

managers tend to allow debt ratios to vary with the firm's market value of equity rather 

than structuring capital in accordance with more traditional theories. Therefore, in 

Section A, I examine the impact of deregulation on the relation between debt ratios and 

the market value of equity. A significant change suggests that regulation has impacted 

managers' decisions with respect to capital structure. In Section B, I capitalize on the 

industry's notorious use of lease financing to conjecture whether there is an operational 

benefit to using operating leases rather than purchase arrangements. Chapter 6 provides 

a dissertation summary, conclusions and implications. 
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CHAPTER II 

A Brief Financial History of the U.S. Airline Industry 

The primary focus of this chapter is to provide a brief history of the airline industry, 

highlighting the more important economic and financial events. In addition, the airline 

industry is unique in that it has experienced a transition from complete economic 

regulation to complete economic competition. This provides an experimental setting to 

test the financial effect of this transition on the industry as a whole. Therefore, the first 

section presents a motivation for the study. 

A. The Paradox of the Airline Industry 

In a socialist economic society, capital is owned collectively and decisions with respect 

to the allocation of capital are theoretically motivated by a concern for the needs of 

others. In this economic system, there is little (if any) incentive to optimize business 

performance which leads to an inefficient economy. By contrast, capital in a capitalist 

economic society is owned privately. The allocation and distribution of capital are 

determined by supply and demand which introduces competition into the market place. 

The threat posed by competitors provides a strong incentive to optimize business 

performance and to survive by maximizing product quality while minimizing product 

costs. If both of these goals are achieved and if there is a need or desire for the product 
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in society, then capital will be transferred to the supplier. 

The equilibrium of supply and demand is the mechanism by which capital is transferred 

and this equilibrium is determined by price. Basically, suppliers ask prices that 

maximize their profits while consumers pay prices that minimize their costs with 

respect to the product being received. If suppliers and consumers agree on a price, a 

mutually beneficial exchange takes place and the market clears. If they cannot agree on 

a price, then the market will not clear, the supplier will not be able to obtain capital and 

ultimately, the product will be removed from society. Therefore, if a supplier desires to 

acquire capital, it must offer a product at a price low enough to attract demand. But, in 

order to survive, it must receive a price high enough to cover its costs. If both these 

conditions can be met, then market equilibrium is reached, the producer will be able to 

survive and the product will be available to society. However, if market equilibrium 

cannot be achieved, then the producer cannot survive and the product will no longer be 

available. Hence, price is the key determinant of survivability. 

The theory of market efficiency generally posits that this equilibrium price will reflect 

all available information about the product. As a consequence, abnormally positive 

profits cannot be earned in the long-term because others, having full knowledge, will 

enter the market and compete for market share. Of course, this increases supply which 

in the absence of an overwhelming increase in demand, will drive prices down thereby 

reducing profits. Similarly, market efficiency also implies that abnormally negative 

profits will not be accepted for long due to the opportunity cost of capital. That is, if a 
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supplier cannot receive a price that provides a return greater than or equal to the 

opportunity cost, then the supplier will not supply the product and will instead, choose 

the next best alternative. 

The theoretical result of market efficiency is that after adjusting for risk, all firms 

should earn identical profits. If a firm earns more, then competition should increase 

which will erode away the excess profits. If a firm earns less, then competition should 

decrease as existing firms exit the market and profits ofthe remaining firms will 

increase. This is the basis of economics in the marketplace and it suggests that the 

forces of the producer's ability and willingness to supply a good (supply) and the 

consumers' ability and willingness to purchase a good (demand) will decide which 

goods are present in society and at what price. At odds with these theories is the very 

existence of the airline industry. The airline industry as we know it today started with 

the Civil Aeronautics Act of 1938. Yet, despite the fact that the industry's product is in 

demand and has become a necessity, the airline industry has always financially 

struggled and has depended on government support for survival (KPMG Corporate 

Finance, www.kpmg.com). Indeed, Chan (2000) documents that during the period 

1989-1991 , the airlines lost a total of $10 billion which drove the industry as a whole 

into negative cumulative profits. The industry again went into negative cumulative 

profits in the year 2002 (Figure 2). The legacy of the airlines seems to contradict 

almost all financial and economic theories, yet these airlines are still flying. 

In this study, I examine the airline industry from two broad perspectives: that of the 
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corporation and of the investor. The corporate analysis focuses on the financial 

performance of the airline industry as a whole in comparison to other industries; the 

investment analysis focuses on the stock price performance and behavior of the airline 

industry in comparison to other industries and the market portfolio. At issue is the 

industry's ability to attract capital and create value. I address these issues by analyzing 

not only the key profit and/or risk sources in the industry, but also the historical 

contribution of airline stocks to the risk and return of investors' portfolio. Ultimately, 

the findings should provide insights into the industry that will begin to help it to attract 

capital and create value in the future. 

B. The Pre-regulation Period (1914-1938) 

The first American commercial flight occurred in 1914 when passengers paid $5.00 for 

an 18-mile flight along the St. Petersburg-Tampa Airboat Line (Morrison and Winston, 

1995). 

After the inaugural flight in 1914, the industry received its first major boost in 1925 

when The Kelly Act of 1925 began phasing out the use of the Post Office's own aircraft 

for mail delivery, and began contracting the use of private aircraft (O'Conner, 2001). 

At that time, the post-master general began granting route authority to airlines based on 

their bids to provide airmail service. Airmail delivery was the primary business 

component of the airlines during this time and passenger service was little more than a 

subsidy. Hence, the post-master general was the regulator of commercial air transport. 

Also during this time, the Air Commerce Act of 1926 initiated the air traffic control and 
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airport infrastructure. 

By the early 1930's, the post-master general sought to develop a national air 

transportation system, from which the first big airlines were created -American, 

Eastern, United and Trans World. Because they temporarily lost their governmental 

contracts due to a legal charge of monopoly, none of the airlines showed a profit prior 

tol938 . 

The airline industry has experienced at least three significant financial events in its 

history. The first was the enactment of the Civil Aeronautics Act of 1938 which sought 

to governmentally regulate the industry via restrictions on fares and routes . The second 

was the enactment of the Airline Deregulation Act of 1978 which phased out the Civil 

Aeronautics Act and allowed the forces of supply and demand through competition to 

set prices. Finally, the third significant event was the use of commercial aircraft to 

carry out one of the largest acts of terrorism in history. This event happened in New 

York City, New York on September 11 , 2001 and delivered a devastating financial 

blow to the industry. For purposes of this study, these events are considered 

"significant" because they created a clear and definable structural break in the 

industry ' s financial time series. The effect of regulation on passenger price yields is 

evident from a casual observation of Figure I; and the effects of the terrorist attacks on 

profits are well documented and evident from a casual observation of Figure 2. 

Therefore, these events form natural, convenient and obvious sub-periods in which to 

frame the industry's financial history. 
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C. The Period of Regulation (1938-1978) 

The Civil Aeronautics Act of 1938 became effective on August 22, 1938 and brought 

interstate, overseas and the international common-carrier airlines ofthe United States 

under the Civil Aeronautics Board's (CAB) direct economic regulation. Presumably, 

the Act ' s intent was to protect the consumer from exploitation by the producers. 

However, Jordan (1970) found that the actual result was to in effect create an airline 

oligopoly. That is, an oligopoly in any industry is formed so that producers as a group 

can charge higher prices than could be charged if they competed with each other 

directly. In such industries, the consumers end up paying a higher price than in 

industries with free competition. So an oligopoly serves to increase the industry ' s cost 

to society. By comparing airlines under CAB regulation with those outside of their 

regulation, this is exactly what Jordan (1970) found. 

Figure 1 shows that during the period of regulation, passenger price yields were very 

steady at around 5.5 cents per mile. In addition, Figure 2 shows that the industry' s 

profits appear to be stable with a slight growth rate. This is not surprising since, 

consistent with Jordan (1970), the industry was enjoying the benefits of an oligopoly via 

CAB regulation. 

The CAB had regulatory power in the areas of entry, exit, service and price within the 

industry. For example, no airline could provide scheduled interstate service with an 

aircraft having a takeoff weight over 12,500 pounds unless specifically authorized by 
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the CAB. Apparently, the effect of such requirements was to limit the number of 

aircraft in the industry to the pioneers of a specific service (trunk, local service, all

cargo and supplemental carriers) . That is, those that were the first in appeared to be 

effectively protected from financial distress via the CAB. Hence, there was no need for 

additional service. 

Regulation of Entry into a Market 

More generally, in order for an airline to be granted a certificate to enter a market, the 

proposed service must have been deemed required by the public convenience and 

necessary. Additionally, the airline was required to be "fit, willing and able" to perform 

the service (O'Conner, 2001). However, the issue of competitive market forces was 

guided by the following language: 

Competition to the extent necessary to assure the sound development of an air-transportation 

system properly adapted to the needs of the foreign and domestic commerce ofthe United States, 

of the Postal Service, and of the national defense. 

In practice, whether competition was "necessary" was often debatable. However, 

during the regulated period, the CAB followed a "presumption doctrine" which tended 

to give increased competition the benefit of the doubt assuming that operating costs 

would not increase substantially. Thus, according to O'Conner (2001), there was a 

general trend of increased competition in most markets from 193 8 - 1978. 
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Conversely, Edelman and Baker (1996) report that between 1938 and 1978, the CAB 

did not grant a single long-distance route to a new carrier despite more than 150 

requests. Furthermore, Brady and Cunningham (200 I) document that the CAB turned 

down all 94 applications for trunk common carrier authority filed between 1950 and 

1975 . So the actual degree of competition is unclear, but if competition did increase, it 

appears to have been within the smaller markets. 

Regulation of Exiting from a Market 

In addition to the entry requirements, no airline could exit the market without the 

CAB's authorization. As it turns out, apparently the only exits during the studied time 

period of 1946- 1965 were through merger or acquisition by another certificated 

carrier. Together, the entry and exit requirements limited the number of carriers in 

existence, thereby reducing competition. 

The Regulation of Services 

With respect to the regulation of services, the CAB's power was limited. Thus, the 

difference in the level of service provided by the carriers was probably the most 

competitive area of the industry. However, for the local service providers, since prices 

were controlled by the CAB and the CAB issued monopoly rights in most markets, 

there was little incentive for these carriers to maximize the quality of their service. Of 

course, in this environment, the quality ofthe service suffered. 

By contrast, the larger trunk carriers often had at least one other competitor in their 
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market. Thus, they could compete for market share by attempting to provide a higher 

quality service. The competition during this era spawned the concept of "coach 

service", which was introduced by Capital Airlines in 1948. This resulted from the fact 

that some passengers would prefer to sacrifice quality in exchange for lower fares. 

Hence, carriers could offer two different levels of service. 

The Regulation of Prices 

The CAB had the power to regulate prices in two ways. It could either simply approve 

or suspend fares filed by individual carriers, or it could set exact (or maximum and/or 

minimum) fares that could be charged. Fares fall into one of two major categories: 

general fares and promotional fares. General fares are available to everyone; 

Promotional fares are not available to everyone and are defined by a common 

characteristic such as travel during certain times, round-trip tickets, members of the 

military, etc. If a carrier wanted to change its fares, then in general, it was required to 

obtain approval from CAB. 

For the purpose of deciding whether or not to authorize a change in fares, the CAB did 

not act independently. Jordan (1970) documents that: 

The carriers also played a major role in establishing fares through the submission of tariff 

changes, through formal and informal discussions with the Board and its staff, trough 

discussions with each other as authorized by the CAB , and trough various public 
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announcements, etc. Actually, the majority of the postwar across-the-board fare increases were 

precipitated by the actions of various carriers. In addition, state and local government agencies, 

chambers of commerce, congressional representatives, etc ., have influenced the Board 's 

decisions. 

However, the general agreement among the airlines seemed to be that the new fares 

were more profitable for them than the old. 

The Beginning of Deregulation 

During the 1960's and 1970 ' s, intrastate carriers were charging lower fares, but reaping 

higher profits than the interstate carriers under the CAB's control (Chung and Szenberg, 

1996). This sparked an 8-year congressional debate that started in August 1970 

(Edelman and Baker, 1996) and ultimately lead to deregulation of the industry. 

During this 8-year period, the CAB was accused of protecting the airline industry from 

" the ugly specters of competition, efficiency and innovation." This resulted in The 

Aviation Act of 1975 which sought to stimulate price competition and eliminate entry 

into new markets. The CAB became more and more lax in their control over the 

industry until finally, on October 24, 1978, President Carter signed into law the Airline 

Deregulation Act. 

D. The Post-regulation Period (1978-2001) 

The Airline Deregulation Act of 1978 was enacted in an attempt to allow the forces of 
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competition to lower prices and increase the quality of services for consumers. The act 

was actually a phase-out of regulatory control over the industry by the CAB and 

occurred in stages during 1978- 1985. Its major provisions were as follows (Edelman 

and Baker, 1996): 

1. Effective December 31, 1981, the airlines assumed responsibility for 

determining their domestic routes and schedules. 

2. On January 1, 1983, the airlines became free to set domestic fares and engage 

in price competition. 

3. On January 1, 1985, the CAB ceased operations and the responsibility for 

overseeing the industry was transferred to the Department of Transportation for 

the period 1985-1988. After 1988, the Industry was completely deregulated, 

oversight was transferred to the Department of Justice and airlines were subject 

to antitrust laws like any other industry (Singal, 1996). 

So, by 1982, the industry was free from regulatory control over its entry, exit and 

servicing of markets and by 1984, it was free from regulatory control over its pricing. 

What immediately followed over the years 1985-1987 was a dramatic decrease in 

competition due primarily to mergers and acquisitions, the most significant ofwhich 

were as follows (O'Conner, 2001): 
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• American acquired the former Air California 

• Delta merged with Western 

• Northwest acquired Republic 

• TWA acquired Ozark 

• Texas Air acquired People Express and Eastern 

• United acquired the Pacific Division of Pan American 

• USAir acquired Piedmont and Pacific Southwest 

Morrison and Winston ( 1995) document that the number of effective competitors 

dropped from around 11 in 1985 to around 7.75 during the period 1987-1993. Chung 

and Szenberg ( 1996) attribute this to the process of globalization. They identify two 

distinct periods: the "offensive stage" during the period 1985- 1989, and the "defensive 

stage" during the period 1990- 1992. 

During the offensive stage, the major American carriers were financially stable, as was 

the overall economy. Therefore, they attempted to exploit the opportunity to expand 

into overseas markets. But during the defensive stage, they started incurring losses due 

to an economic recession and "fare wars", which provided an opportunity for foreign 

airlines to enter U.S. markets. In an effort to remain financially healthy, the targeted 

American airlines were forced to accept the acquisitions. 

The result of the post-regulation competition was that by 1992, Midway, Pan Am and 

Eastern (three major U.S. carriers) had been liquidated and three others, America West, 

Continental and TWA were in bankruptcy (Chan, 2000). The problem was that many of 
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the airlines were allowed to continue operating under a restructuring plan while at the 

same time enjoying the protection of bankruptcy laws. Because they only needed to 

cover their marginal costs to be profitable, fares could be lowered. This, of course, 

created downward pressure on fares for the remaining carriers, which eroded their 

profits. Therefore, they were criticized for exploiting the bankruptcy to laws to 

effectively gain a government subsidy. Also in 1992, the U.S . started seeking the so

called open skies agreement. This agreement allows foreign carriers access to U.S. 

markets provided that the governments of these countries open their markets to U.S. 

carriers (0 ' Conner, 2001 ; Chung and Szenberg, 1996). 

Probably the most important strategy to come out of this era of competition was the so

called hub-and-spoke network. This strategy allowed airlines to reduce the number of 

flights necessary to cover their networks, thereby reducing their costs (Chan, 2000). 

For example, suppose a particular airline serviced 25 pairs of cities. In the point-to

point system, 25 planes would be necessary to service 25 routes. However, in the hub

and-spoke system, those same 25 planes could service 675 city-pairs (25 x 25 plus 

direct flights from 50 cities to the hub) (Robson, 1998). Therefore, in addition to lower 

operating costs , consumers enjoy more frequent flights and lower fares. The hub-and

spoke network also resulted in code-sharing alliances between the major carriers and 

commuter airlines (Chan, 2000). This resulted in the commuter airlines restructuring 

their routes around the hub system and therefore becoming more integrated with and 

dependent upon the major carriers for survival. 
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After 1995, the industry stabilized and the four surviving major carriers were not 

engaging in price wars (Chan, 2000). By 1998, a two-tier market was present: the hub

and-spoke market and the peripheral markets. The hub-and-spoke markets were 

serviced and dominated primarily by the major carriers while the peripheral markets 

were serviced by the point-to-point carriers. As Chan (2000) documents, the major 

carriers were able to fend off the threat of new entrants into their markets by using two 

strategies. The first, called "bracketing", was a direct strategy aimed at defeating 

specific routes. That is, if a new entrant offered to service a particular market at a 

discounted price, then the major airlines would drop their fares for flights departing just 

before and just after the new entrant's flight. All other fares would remain at the higher 

price. In addition to bracketing, the major carriers acquired almost all of the available 

slots at the nation's most important airports and refused to sell or lease them to new 

entrants. 

The purpose of the Airline Deregulation Act of 1978 was to increase competition within 

the industry. Yet, that competition was effectively held at bay by the major carriers' 

success in defeating new market entrants through various pricing schemes. Hence, they 

were criticized for their pricing practices, most notable of which is the concern that they 

were practicing predatory pricing. Generally, predatory pricing is the practice of 

setting prices below some measure of cost for the purpose of driving competitors out of 

the market. Accordingly, the carrier with the largest financial resources can set prices 

so low that through the forces of supply and demand, their competitors will be forced to 

match those prices. While prices remain at this level, all of the market participants will 
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be losing money, but the larger carrier will be able to survive longer than the new 

entrant because of their superior resources. Hence, after the new entrant is forced out, 

the larger carrier then adjusts prices back up and starts recouping its losses. However, 

to successfully prosecute predatory pricing, two issues must be addresses: intent and 

the appropriate measure of cost. 

Apparently, in earlier court decisions, intent was the primary issue for determining 

predation and unreasonably low prices were enough to establish intent. However, more 

recent decisions have focused on determining whether or not the pricing decision is 

economically irrational. That is, it would be considered economically irrational to enter 

a market and remain in that market with no hope of earning profits. Of course, integral 

to the calculation of profits is the measure of costs, which is not purely objective. For 

example, Brady and Cmmingham (200 1) point out several measures of cost that have 

been identified in the literature: 

• Fully allocated costs 

• Average total costs 

• Average variable costs 

• Average incremental costs 

• Average avoidable costs 

• Marginal costs 

Of these or combinations of these measures, there is no common agreement even within 
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the judicial system as to which is the most appropriate measure for the purpose of 

determining predation. Moreover, the issue is even more complex for the airline 

industry because predatory pricing has been applied only to producers of goods, and not 

services (Brady and Cunningham, 2001 ). Additionally, the large fixed costs common to 

the airline industry make the proper matching of revenues and costs even more 

complex. Because ofthese complexities, in 1998, the Department ofTransportation 

was not focusing on these issues specifically, but on actions that were designed to 

reduce competition while at the same time, result in substantially decreased revenue. 

So, their focus was on foregone revenue rather than the appropriate measure of cost. In 

their Statement of the Department of Transportation's Enforcement Policy Regarding 

Unfair Exclusionary Conduct in the Air Transportation Industry, they (Brady and 

Cunningham, 2001): 

Propose(s) to consider that a major carrier is engaging in unfair exclusionary practices ... if, in 

response to new entry into one or more of its local hub markets, it pursues a strategy of price 

cuts or capacity increases, or both, that either (I) causes it to forego more revenue than all of the 

new entrant's capacity could have been diverted from it or (2) results in substantially lower 

operating profits-or greater operating losses-in the short run than would a reasonable alternative 

strategy for competing with the new entrant. 

The Department of Transportation argues that such a strategy is only economically 

rational if it is intended to eliminate competition. Nonetheless, between about 1994 and 

1998, pricing wars were largely nonexistent. 
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Between 1993 and 1998, the industry enjoyed increasing profits driven primarily by low 

labor costs, low fuel costs and a dramatic drop in orders for new aircraft. But by 1999, 

another major cost was facing the airlines- that of Y2K. At issue was the vast 

computer network which simply used two digits to identify a year. Hence, the 

computers could not differentiate between the years 1900 and 2000, thereby potentially 

causing them to crash. The International Air Transport Association (IA T A) estimated 

that the industry would spend $2.3 billion dollars to resolve the problem. Coupled with 

this expense was a significant jump in labor costs that resulted from renewed labor 

contracts. The old contracts started expiring between 1995 and 1998 and were partially 

responsible for the industry ' s aforementioned profits . However, the renegotiated 

contracts drove these costs up to about 36% of revenues. Therefore, they were the 

highest category of costs that the airlines faced . But during this same time, fuel costs 

had decreased dramatically which served to at least partially offset the increased labor 

costs. 

With fuel costs being a major cost of airline operations and fuel prices on the rise, many 

airlines began hedging their fuel costs by the year 2000. Most carriers used either 

Crude Oil or Heating Oil futures as their hedge vehicle, and the most notable airlines 

that began hedging were Delta, American, United and Southwest. Despite these efforts, 

airline profits decreased about 10% during 2000. Also prevalent in 2000 was a new 

wave of proposed mergers, starting with the proposed purchase of US Air by United. 

This deal was ultimately disapproved by the Department of Justice and with the 

exception of American purchasing TWA, there were no major mergers. But the 
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industry was about to face an entirely new and unforeseeable problem. 

E. The Post-Terrorist Period (2001 -present) 

On September 11, 2001, terrorists from the AI Quaida organization hijacked and 

successfully used three of four commercial aircraft as missiles to attack the World 

Trade Center towers in New York and the Pentagon in Washington. The 9111 attacks 

mortally wounded the industry because it struck fear into potential passengers about the 

future safety of air transportation. This caused a massive decline in demand for tickets 

which (coupled with high operating leverage) sent the industry into financial distress. 

The post-9/11 period also called for a significant increase in security- yet another fixed 

cost to an already highly leveraged industry. Once again, the industry was forced to 

rely on governmental assistance for its survival. 

Airline industry losses for the top 10 carriers in the year 2001 were estimated to be $7.6 

billion - $1.4 billion of which was incurred just during the four days following the 

attack when all flights were suspended. Losses in the year 2002 were estimated to be 

$11.3 billion and losses for the year 2003 are estimated to be about $6.4 billion. This 

led to the Air Transportation Safety and System Stabilization Act which congress passed 

on September 22, 2001 to compensate airlines for the effects of 9/11. The act provided 

the industry with $5 billion in cash grants and in addition to other benefits, another $10 

billion in loan guarantees. On November 19, 2001, the Aviation and Transportation 

Security Act brought the responsibility for airport security under the federal 

government's control. Further, a federal sky marshal program was initiated. The 
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airlines were forced to reinforce their cockpit doors as well as purchase baggage 

screening machines that can cost up to $1 million each. The costs of many of the new 

safety requirements were borne by the industry. 

During the post-9/ 11 period, airlines were enjoying historically low fuel costs, but 

historically high labor costs as a percentage of revenue. In 2001, labor costs reached 

40.8% of revenues, but this was primarily driven by the decline in revenues as a result 

of the decline in demand. Although fuel costs were low during this time, they started 

rising in 2002 as war in the Middle East loomed and Venezuelan production slowed. 

On April 16, 2003, the Emergency Wartime Supplemental Appropriations Act was 

enacted which reimbursed carriers for security fees paid since February 2002. Even so, 

for the year 2003, Standard and Poors was estimating that the top 10 U.S. carriers would 

lose about $6.4 billion, even after considering government assistance and then lose an 

estimated $1.0 billion for the year 2004. Given that upward trend in losses, a profit for 

the year 2005 could be projected, but that is subject to considerable uncertainty. 
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CHAPTER Ill 

Earnings Behavior and Dividends in the Airline Industry 

A. Earnings Behavior in the Airline Industry 

Prior Literature 

Basic economic theory posits that businesses earning abnormally high (or low) profits 

will not continue to do so in the long-run due to the forces of competition. Competition 

should increase or decrease in every industry as entrepreneurs search for abnormal 

profits and therefore enter and exit the market. This shift in competition changes the 

supply of products or services in the market, thereby changing prices and driving 

earnings toward normal returns, resulting in mean reversion. As Fama and French 

(2000) note, this process implies that profitability and earnings are therefore somewhat 

predictable. They test the hypothesis that in a competitive market, profitability is mean 

reverting and they provide further descriptive statistics on the behavior of profitability. 

More specifically, they extend mostly accounting literature that attempts to identify 

predictable variation in earnings and profitability. Consistent with Brooks and 

Buckmaster (1976), they find that changes in earnings tend to reverse from one year to 

the next and that large changes of either sign reverse faster than small changes. They 
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also confirm the findings of Elgers and Lo (1994) that negative changes in earnings 

reverse faster than positive changes. 

Following Fama and French (2000), Sarkar and Zapatero (2003) use the mean reversion 

properties of earnings to reformulate the "trade off' theory of capital structure. They 

show that there should be a negative relation between optimal leverage and earnings 

when earnings are mean-reverting. Pastor and Veronesi (2003) develop a simple 

approach to valuing stocks in the presence of learning about average profitability. Their 

findings are summarized as follows: 

1. The Market-to-Book ratio increases with uncertainty about average 

profitability. 

2. The Market-to-Book ratio is predicted to decline over a firm's lifetime. 

3. Younger stocks and stocks that pay no dividends have more volatile returns. 

4. Firm profitability has become more volatile recently. 

In Fama and French's (2000) tests, they use annual data from 1964 to 1995 excluding 

financial firms and utilities. These firms are excluded because they are highly regulated 

and "may produce unusual behavior of profitability." Of course, this same possibility 

exists in the airline industry during its period of regulation, and provides the motivation 

for this section. Therefore, the goal of this section is to test whether earnings' behavior 

is indeed different during periods of complete regulation versus periods of complete 

competition. Unlike other tests of the regulatory effect on earnings behavior, the airline 
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industry provides a unique time series to test since it has transitioned from an 

environment of complete regulation to an environment of complete competition. 

Additionally, the industry is old enough to provide a sufficient sample size. The 

findings from this study have several implications: 

1. If earnings ' behavior is different between periods of regulation and 

competition, that information can be incorporated into policies for regulating or 

deregulating other industries. 

2. If earnings ' behavior is different, then it may be partially predictable which is 

valuable for analysts' estimates as well as capital budgeting decisions. 

3. Ifthe earnings ' behavior of airlines during regulation is "unusual", then the 

results of Fama and French (2000) and others may be contaminated since their 

sample period presumably includes fourteen years of total airline regulation as 

well as four years of regulation phase-out. 

4. The time-series properties of airline earnings have wide-reaching 

implications for firm valuation models, such as those using price-to-earnings 

ratios, return on equity, return an assets, earnings discount models, etc. 

5. The properties of variability in earnings have implications for risk assessment 

and management and shareholders of airline stocks. 

Descriptive Statistics 

To develop an understanding of the airline industry's financial health relative to other 

industries, I compare annual profits before taxes between various industries for the 
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period 1987- 2001 . The comparison begins with an analysis of the broadest industry 

groupings, followed by a successive decomposition of the group containing air 

transportation. These data were obtained from the United States Department of 

Commerce's Bureau of Economic Analysis (BEA) and Figures 3 - 7 present the results. 

For each figure , the vertical axis represents the annual profits before taxes and the 

horizontal axis represents the calendar year in which the profits were earned. Figure 3 

presents the profitability of the most general industry groupings -private industry, 

electronic instruments and equipment, depository and non-depository institutions, and 

business, miscellaneous and other services. Not surprisingly, profitability is dominated 

by what the BEA classifies as private industries. 

Decomposing the private industry sector into nine subgroups yields the results 

presented in Figure 4. At this level, the BEA groups transportation and public utilities 

together, with the other groups being: 

• Agriculture, Forestry and Fishing 

• Construction 

• Wholesale Trade 

• Finance, Insurance and Real Estate 

• Services 

• Mining 

• Manufacturing 

• Retail Trade 
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Using these groupings, the transportation and public utilities industries generated the 

third largest profits of all the groups until about 1998, at which time profits dropped 

dramatically. Figure 5 shows that this drop was the result of a cumulative effect 

whereby all three sub-groupings successively became less profitable. All three had 

generally increasing annual profits over the period 1987 until about 1994. At that time, 

the communications industry was the first to become less profitable, followed by the 

electric, gas, and sanitary services industry grouping about a year later. Finally, the 

transportation industry's profits starting turning downward around 1999- even before 

9111. However, as of 2001, the communications industry has been less profitable than 

the transportation industry. This is further illustrated in Figure 6 which shows the 

growth of each dollar in 1987 profits. Although the transportation industry is a very 

close second, the communication industry has lost more of its profits on a 1987 base

dollar basis than the transportation industry. 

Finally, Figure 7 shows the sub-groupings within the transportation industry which 

consist of Railroad Transportation, Local and interurban passenger transit, Trucking and 

warehousing, Transportation by air, Water transportation, Pipelines (except natural gas) 

and Transportation services. Immediately apparent is that the air transportation industry 

has a much greater variability in profits than the other industries. This variability has 

led to the air transportation industry being the least profitable transportation industry 

(1989-1994) to the most profitable transportation industry (1996-1997) and back to the 

least profitable industry (200 1 ). Also, there is not an obvious negative correlation in 
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profits between the air transportation industry and any other transportation industry. 

Hence, based on these groupings, the variability in air transportation profits does not 

appear to be caused by or lead to a switching effect. That is, it does not appear to be 

capturing the migration of travelers as they choose different modes of transportation. 

Data and Methodology 

Following Fama and French (2000), I employ a two-stage regression to test the mean 

reversion behavior in earnings. Data are hand-collected from Moody ' s Transportation 

manuals for the period 1946- 2003 for three airlines : United, American and Delta. 

These carriers provide the longest time series of all carriers, rendering them ideal to 

proxy for the effect of regulation on earning's behavior. Further, consistent with 

Chapter 4, using these carriers effectively controls for potential biases in earnings 

behavior caused by financial distress and size. More specifically, Survivorship bias has 

been an issue in the study of mutual fund performance in recent studies. Elton, Gruber 

and Blake (1996) as well as others, note that studying only surviving mutual funds 

introduces a positive bias into fund performance- the goal of which is generally to 

determine the effect on investors' wealth from the allocation of wealth to the funds. 

However, poorly performing funds tend to disappear from databases due to attrition or 

merging with other funds. Hence, to not consider the possibility that some of an 

investor's portfolio may have been allocated to the distressed fund is to overstate the 

return to investors. Unlike mutual fund studies, my purpose is not to estimate returns to 

investors. Rather, I am conducting a study on the behavior of earnings rather than a 

total accumulation of wealth over time. Therefore, I argue that studying the survivors 
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should not introduce a survivorship bias into the sample. 

The primary purpose of this section is to examine the difference in earnings behavior 

during regulation and after regulation. First, to identify variables that may proxy for 

macroeconomic risk factors thereby at least partially explaining earnings, correlations 

between earnings scaled by book value of assets and various economic proxies are 

estimated. The results are presented in Table 2 where : 

SP1 is the S&P 500 index average monthly return at time t. 

CPI1 is the Consumer Price Index average monthly change at time t. 

CRUDE1 is the log change in average U.S . Crude Oil prices at timet from the 

previous period. 

SP is included to proxy for the market portfolio, CPI is used to control for cyclical 

business factors and CRUDE is included because fuel costs are the second largest 

operating expense in the airline industry. Hence, intuition suggests that profits would 

be sensitive to price changes in this commodity. However, the magnitude of correlation 

would depend on the degree of hedging by the airlines. This relationship is left for 

subsequent work. 

From Table 2 Panel A, profits for two of the three carriers are related to S&P 500 

returns, but none are related to CPI or crude oil log price changes. While the relation 

with the consumer price index is intuitive, the relation with crude oil price changes is 
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not. Since fuel prices are the second largest cost to the airlines and since fuel prices are 

highly correlated with crude oil prices, intuition suggests that crude oil prices should 

directly impact profitability - although it may be mitigated by hedging activities. To 

investigate these relations further, cross-autocorrelations are estimated and presented in 

Panels B and C. The results show that two of the three carriers are related to SP at 

times t and t-1 , and to CPI and CRUDE at time t-2 . Hence, these are the four variables 

chosen to estimate expected profits in the first pass regression (Equation 3). Further, 

the only correlation between these four variables is the cross-correlation between CPI 

and CRUDE (results not presented), so CRUDE is orthogonalized to control for 

multicollinearity. 

As a preliminary test to determine if earnings are autocorrelated, a Ljung-Box test is 

conducted as follows: 

(1 ) LB = n(n + 2) [2.: Pk 2 I ( n- k)] 

where n is the sample size and Pk is the autocorrelation of the kth order. This test is 

used primarily to determine which lags (if any) are significant. The results are 

presented in Table 3 and reveal that the first and second-order autocorrelations appear 

to be the only significant autocorrelations for most of the carriers. Hence, the Fama and 

French (2000) mean-reversion model (Equation 2) is modified to include the second

order autocorrelation. 
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Similar to Fama and French (2000), the mean reversion hypothesis in earnings is tested 

by employing the following model: 

(2) Pit/Ait - Pit-I /Ait-I =a+ PI[Pit-I /Ait-I- E(Pit-I /Ait-I)] + P2[Pit-2/Ait-2 

- E(Pit-2/Ait-2)] + p3[Pit-I/Ait-I- Pit-2/Ait-2] + p4[Pit-2/Ait-2- Pit-3/Ait-3] 

However, based on the Ljung-Box results above, this model tests mean reversion over 2 

periods rather than just one- captured by P1 and P2 and is estimated over the entire 

sampling period, as well as the regulated and deregulated sub-periods. The left-hand 

side of the equation represents the changes in scaled profits from time t-1 to timet. The 

first term on the right-hand side is the intercept, followed by the deviations of 

profitability from its expected values. The estimation of the expected value is explained 

below. The next terms on the right-hand side is the change in scaled profitability from 

t-2 to t-1 and from t-3 to t-2 (i.e. the lead change in scaled profitability), followed by an 

error term. 

From above, expected profitability is estimated in a first-stage regression: 

If earnings are mean-reverting, then P2 and/or p3 from the second-stage regression 

should be less than unity. Additionally, these coefficients are estimated for various 
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periods around the transition period to deregulation, from which inferences are drawn 

about deregulation' s effect on behavior. 

To further test the difference in earnings behavior between the two regulatory periods, 

the following model is estimated: 

(4) Pit/Ait - Pit-I /Ait-I =a+ CP1+ P2D)[Pit-1 /Ait-I- E(Pit-I/Ait-I)] + CP3+ 

P4D)[Pit-21 Ait-2- E(Pit-2/ Ait-2)] + Ws+ P6D) [Pit- I/ Ait-I - Pt-2/ Ait-2] + (~7+ 

PsD) [Pit-2/Ait-2- Pt-3/Ait-3] + Et 

where D is a dummy variable taking the value of 1 in the post-regulation period, 0 else, 

and all other variables are identical to those in equation (2). If earnings behavior 

changes during the period of deregulation, then this coefficient should be significantly 

different from zero. 

Results 

Table 1 presents descriptive statistics for the three carriers' common earnings divided 

by book value of assets over the entire sampling period (Panel A), and the sub-periods 

around the process of deregulation (Panels B- D). These statistics show that the scaled 

profits of the carriers dropped from about 2%- 4% during the regulated period to about 

-1% - 0% during the deregulated period. Further, the annual volatility of these profits 

increased from about 4% - 5% during regulation to about 5% - 7% during deregulation. 

This suggests that earnings behavior is affected by economic regulation, both in 
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magnitude and dispersion. Table 4 presents the results of testing the effect of regulation 

on the mean-reversion behavior of earnings as documented by Fama and French (2000) . 

Table 4 presents the results of the primary test of the mean reversion in earnings

equations 2, 3 and 4. Panel A presents the results of estimating Equation 2 over the 

entire period and Panels B - D present the results of estimating Equation 4 over the 

various sub-periods. Consistent with the findings ofFama and French (2000), Panel A 

shows that the model specification is reasonable based on the adjusted r-squareds of 

.083 , .152 and .039 for American, Delta and United respectively. Further, the test 

coefficients ~ 1 and ~2 are less than unity indicating mean reversion behavior - again, 

consistent with Fama and French (2000). Moreover, the first-order lead variable is 

negative for all three carriers suggesting a strong mean-reversion tendency. However, 

the goal of this section is to test whether economic regulation affects this behavior. 

Therefore, Panels B- D present the results of these tests. 

Panels B - D show the dummy coefficients for the respective period, which captures the 

excess relation for each variable. Panel B presents the excess coefficients during the 

period of regulation, none of which are significantly different from zero. Panel C 

presents the excess coefficients during the phase-out period and show significant results 

for United and American airlines. However, these results must be interpreted with 

caution due to the small sample size of only eight years. Panel D presents the excess 

coefficients during the period of deregulation during which, American was the only 

carrier with significant results suggesting strong excess mean-reversion for the first-
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order lead, but reduced mean-reversion for the second-order. By contrast, the other two 

carriers' results are highly insignificant suggesting that economic deregulation has had 

no significant impact on mean-reversion tendencies. Therefore, although the results are 

mixed, it appears that economic deregulation has not significantly changed the mean

reversion tendency of earnings in the airline industry. This is at odds with conventional 

wisdom suggesting that economic regulation affects earnings behavior. 

Summary and Implications 

Fama and French (2000) document a mean-reversion tendency in earnings behavior

excluding unregulated industries because of a potential difference in behavior. In this 

section, using the airline industry as an experimental setting, I test whether earnings 

behavior is in fact affected by economic regulation. My findings suggest that airline 

profits are mean-reverting consistent with Fama and French (2000), but that this 

behavior is largely unaffected by the industry's deregulation. That is, Delta and United 

·airlines showed no significant difference in behavior between the periods of regulation 

and deregulation while American Airlines did show a difference. Given that Delta and 

United are not just insignificant, but highly insignificant, the outlier results of American 

are perplexing. However, although the results are mixed, the findings do not appear to 

support the intuitive argument that economic regulation has an effect on earnings 

behavior. 
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B. Dividends in the Airline Industry 

Prior Literature 

Nissim and Ziv (200 1) investigate the relation between dividend changes and future 

profitability. They find that dividend changes provide information about the level of 

profitability in subsequent years and that dividend changes are positively related to 

earnings changes in each of the two years after the dividend change. This supports the 

findings of Baker (1999) who surveyed 170 senior managers of U.S. utilities and U.S. 

manufacturing corporations about dividend policy issues. More specifically, Baker's 

study examines respondents' views about four popular explanations for dividend policy 

- signaling, bird-in-the-hand, tax preference, and agency costs. In addition, he 

examines the factors that managers consider the most important in setting dividend 

policy. Finally, he examines whether managers' attitudes differ with respect to 

regulated (utilities) versus unregulated (manufacturers) firms. He finds that the 

signaling explanation received more support than the other explanations. Consistent 

with Nissim and Ziv (2001), he also finds that the most important determinants of 

dividend policy are the level of current and expected future earnings, as well as the 

pattern or continuity of dividends. The results of these factors were consistent with a 

similar study conducted in 1983, suggesting that the importance of the factors is stable 

over time. 

Moyer, Rao and Tripathy ( 1992) examine the reasons for high dividend payout ratios 
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and dividend yields in regulated electric utilities . They argue that the regulatory 

approval necessary for mergers effectively insulate the utilities from the threat of hostile 

takeovers. Further, they argue that the high dividend payout ratios are a mechanism by 

which regulated utilities force more frequent trips to the capital market. Consequently, 

the monitoring by the capital market substitutes for the agency control mechanisms of 

competition, the market for corporate control and high insider ownership. That is, they 

find a positive relation between dividend payout ratios and the extent of regulatory 

control. 

Finally, Baker (1999) concludes that the factors influencing dividend policy between 

regulated and unregulated firms are more similar now than in the past. Also, he notes 

that among other factors , managers of regulated utilities firms place a higher importance 

on maintaining or increasing the firm's stock price than their non-regulated 

counterparts . Assuming that they are successful , this implies that stock price variability 

should be lower for regulated dividend payers than non-regulated dividend payers. This 

is also consistent with Moyer, Rao and Tripathy ' s (1992) findings that dividends are 

used by regulated utility firms to induce the use of capital markets. An implication of 

this argument is that utilities are especially cognizant of the firm's stock price- again 

suggesting that stock price variability should be lower in regulated environments. 

Because of the transition from regulation to competition, the airline industry provides a 

unique opportunity to test this inference. Therefore, in this section, I test the variability 

of stock returns for dividend payers in the airline industry. The above findings suggest 

that returns should be more (less) volatile during deregulation (regulation). 
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Methodology 

The Airline Industry's ordinary dividend distribution history is obtained from the CRSP 

monthly database for the period 1929-2003. All firms with SIC codes of 4500, 4511 or 

4512 are used and the results are presented in Table 5. To test whether stock price 

variability for dividend payers is different under regulation than in an unregulated 

environment, monthly stock return data without dividends and ordinary dividend data 

are obtained from the CRSP database for all firms with SIC codes of 4500, 4511 and 

4512 during the period 1929-2003. Next, the mean and standard deviation of monthly 

returns for each carrier during each year are computed and the ordinary dividend 

amounts for each carrier are summed for each year. A carrier is classified as a dividend 

payer if they paid a dividend at anytime during the year. 

To test the difference in volatility, a difference of means regression is employed as 

follows : 

where <Jit is the estimated population's standard deviation of monthly returns during 

year t extrapolated from the sample for carrier i, a is the standard deviation of monthly 

returns during the period of regulation, a 2 is the excess standard deviation during the 

period of deregulation, and D is a dummy variable taking the value of 1 during the 

period of deregulation and 0 else. Several cutoff dates are used to di stinguish between 

the two periods. In addition, differences are computed for non-dividend payers as well 
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as for dividend payers to control for industry-wide effects of regulatory change. 

First, the difference of means are analyzed for dividend payers, non-dividend payers 

and the entire sample using December 31, 1981 and January 1, 1989 as the cutoff dates. 

That is, 1929 - 1981 is considered the period of regulation and 1989 - 2003 is 

considered the period of deregulation. Next, to consider the possibility that information 

leakage would lead to different results based on different cutoff dates, I use pre-1978 

data as the period of regulation. Although the first major phase of deregulation took 

place on December 31, 1981 , the law was signed on October 24, 1978. Hence, it stands 

to reason that there would be transitional effects starting at this time. Similarly, the 

debate over deregulation began in congress during 1970 which could also lead to 

information leakage. Thus, the final test uses pre-1970 data as the period of regulation. 

The above tests classify a carrier as a dividend payer if a dividend of any size was paid 

at anytime during the year. To test the influence of the dividend's size on to above 

results, the following regression was estimated: 

where Div1 is the sum of all ordinary dividends paid during the year t for carrier i and 

all other variables are consistent with equation (4). 

If there is a significant difference, then it provides empirical evidence in support of 
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Baker' s ( 1999) survey findings. If there is not a significant difference, then it suggests 

that either regulated managers do not value supporting stock prices as strongly as 

suggested by Baker ( 1999), or they are not successful in doing so through dividend 

policy. 

Results 

Table 6 Panel A presents the results of the mean monthly standard deviation in stock 

returns using January I, 1982 and December 31 , 1988 as the cutoff dates . Chapter 4 

presents the results of using other cutoff dates . The second column presents data for the 

entire sample and the third and fourth columns present data for dividend and non

dividend payers respectively. For the entire sample of carriers, there is clearly a 

significant difference in monthly standard deviations between the two periods. More 

specifically, the mean monthly standard deviation during the period of regulation is 

11.9% while during the period of deregulation it is 3.2% higher- this difference is 

significant at the .01 level. Additionally, the adjusted R-Squared is 3.2%. These results 

suggest that deregulation has increased the volatility of carriers' stock returns and were 

robust with respect to Wilcoxon Signed-Rank and Kruskal-Wallis tests. However, 

when dividend policy is considered, the results change. 

The second column presents the results for only dividend paying carriers. The findings 

of Baker (1999) and Moyer, Rao and Tripathy (1992) imply that consistent with the 

above findings, stock price variability of dividend payers should be higher during the 

period of deregulation. However, I find that the difference is highly insignificant, 
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although the difference for non-dividend payers is significantly (at the .01 level) higher 

during deregulation by 4.3%. Together, these results suggest that the significant 

increase in volatility of all carriers ' stock returns is entirely attributable to non-dividend 

paying carriers. Additionally, dividend policy appears to provide a shielding effect for 

carriers. That is, intuition suggests that the increased stock return volatility reflects the 

increased risk carriers face when they are no longer enjoying the benefits associated 

with economic regulation. However, not only do the owners of dividend paying carriers 

suffer increased risk in their portfolios, but consistent with the findings of Baker ( 1999), 

the volatility of returns for dividend payers is considerably lower than for non-dividend 

payers. For dividend payers during regulation, the average monthly standard deviation 

was 10.6% while for non-dividend payers, it was 13 .0%. During deregulation, volatility 

increased to 17.3% for non-dividend payers and decreased to 10.5% for dividend 

payers. 

Panel B of Table 6 presents the results of using December 31, 1977 as the cutoff date 

for the period of regulation - these results are very similar to the results in Panel A. 

However, the results of Panel C suggest that the above unclear results may suffer from 

some information leakage. When the period of regulation is cutoff at January 1, 1970, 

there is a significant (.0 1 level) increase in stock return volatility for dividend payers. 

Specifically, the volatility is 9.1% prior to 1970 and 10.5% after 1988 with 3% ofthe 

variability in volatility explained by the deregulation dummy variable. 

Table 7 presents the results of deregulation's effect on stock return volatility when 
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controlling for dividend size. Unlike the above results, all of the results are statistically 

significant at the 0.01 level regardless of the cutoff dates used. In sum, stock return 

volatility appears to increase with a transition to a deregulated economic environment, 

but the magnitude of that increase appears to be inversely related to dividend size. In 

other words, the larger the dividend amounts, the smaller the increase in stock return 

volatility. Taken together, the results presented in Tables 6 and 7 provide evidence that 

both the use and size of dividends serves to stabilize the volatility of the carrier's stock 

returns. 

Summary and Implications 

Baker (1999) surveyed 1 70 senior managers and found that the signaling hypothesis 

was the most important determinant for setting dividend policy. Further, he finds 

managers of regulated utilities place a higher importance on maintaining or increasing 

stock price than do managers of non-regulated uti! ities. This is consistent with Moyer, 

Rao and Tripathy's (1992) findings that dividends are used by regulated utility firms to 

induce the use of capital markets. In this section, I extend these findings by testing the 

relation between dividend policy and shareholder risk. 

Using monthly data for all airlines over the period 1929 - 2003 , I find generally that 

dividend payers' stock return volatility is not significantly impacted by deregulation 

while non-dividend payer's stock return volatility is significantly impacted. More 

specifically, I find an inverse relation between the dividend size and the increased 

volatility in stock returns associated with deregulation. These findings are consistent 
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with prior literature suggesting that regulated managers more actively attempt to affect 

stock prices through dividend policy than their non-regulated counterparts. Hence, 

owners of dividend paying carriers appear to incur lower portfolio risk than owners of 

non-dividend paying carriers . 
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CHAPTER IV 

The Risks of Airline Ownership 

The Capital Asset Pricing Model (CAPM) distinguishes between two general sources of 

risk - specific and systematic. According to the CAPM, systematic risk is the only 

concern to investors in a well-diversified portfolio and is proxied for using returns on 

the market portfolio. But, these broad classifications overlook the sources of risk 

unique to an industry. That is, specific with respect to the industry and systematic with 

respect to the individual firms within the industry. Therefore , in this chapter, I add to 

the literature by empirically testing several potential sources of risk specific to the 

airline industry and systematic to individual carriers. These sources are: 

1. The industry's shift from regulation to deregulation. Under regulation, the 

government closely monitors the industry's financial health. This predicts that 

the risk to shareholders should be less in a regulated environment than under 

competition. 

2. The demand for airline services is highly sensitive to safety concerns. 

Therefore, I hypothesize that there should be a relation between airline crashes 

and the risk faced by shareholders. 
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3. Similar to airline crashes, the industry was forced to endure the consequences of 

the events from 9111. I suggest that this event created a large amount of 

uncertainty as to the industries future cash flow stream. However, as time 

passes from 9111 and in the absence of future terrorist attacks- particularly 

those using airliners, this uncertainty should diminish. Therefore, I hypothesize 

that shareholder risk increased dramatically immediately following the 9111 

event. 

4. Adding to the risk of the 9111 attacks is the argument that the event helped to 

push the country further into the recession that had already begun. In addition, 

intuition suggests that the services provided by airlines are to a greater or lesser 

extent, a luxury. To the extent that they are a luxury, economic resources 

transferred to the industry will be highly sensitive to demands on those same 

resources from necessities. Accordingly, changes in economic conditions 

should explain a significant portion of the carriers' cash flows and changes in 

cash flows should be discounted by stock prices. This follows from the 

argument that the customers of airlines can be divided into three broad 

categories: recreational travelers, business travelers and freight shippers. 

Recreational travelers clearly will not transfer resources to the industry during 

bad times. Instead, they will either choose a substitute product or simply not 

travel. Business travelers are more likely to travel during bad times, but could 

still choose substitute products. Similarly, shippers could choose substitute 

products or not ship, but their demand is probably the most necessary of the 

three groups. Therefore, I investigate the relation between macroeconomic 
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variables as a proxy for business cycles and the risks faced by shareholders. 

Prior Literature 

Regulatory Effects 

Previous studies examined market effects during the deliberation stage of the 

Deregulation Act of 1978. Edelman and Baker (1996) studied the effect on shareholder 

wealth of the Act's phase-in provisions. Based on Stigler's capture theory (Stigler, 

1971 ), the market should respond negatively to the two phase-in provisions, unless the 

tradeoffs are perceived to be positive. They found that the market response was 

positive around the phase-in provision deregulating domestic routes and schedules, but 

they found that the market response was negative around the phase-in provision 

deregulating fares. Hence, although it appears clear that changes in regulation will 

affect shareholder wealth , whether that effect is positive or negative is unclear. This 

study adds further evidence to the literature. 

Inflationary and Airline Safety Effects 

Fisher (1930) pioneered the theory that returns on assets should be positively correlated 

with expected inflation because asset returns should compensate for inflation 

movements. However, many empirical studies have documented a negative relation. 1 

One explanation is the proxy hypothesis which states that the negative relation is driven 

by stock prices discounting future earnings potential. By examining the extent to which 

various assets are hedges against inflation, Fama and Schwert (1977) find that T -bills 

1 For applicable references, see Boudoukh, Richardson and Whitelaw (1994). 
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and T -bonds were complete hedges against expected inflation, and private residential 

real-estate was a complete hedge against both expected and unexpected inflation. Most 

notably, they find a negative relation between stock returns and expected inflation. 

Bernard (1986) documents a negative relation between firm betas and unanticipated 

inflation. However, Boudoukh and Richardson (1993) find that at longer-term horizons, 

stock returns and inflation do appear to be positively related. Hess and Lee (1999) 

show that this relation varies over time between a positive and negative relation based 

upon supply and demand shocks. In sum, prior literature is inconclusive as to the 

expected relation between inflation and the effect on the airline industry. This study 

extends the literature by contributing evidence from the airline industry. 

Bosch, Eckard and Singal ( 1998) examine stock market reactions to commercial air 

crashes to test if the cause is an expected adverse response by consumers. More 

specifically, they test for a switching effect whereby consumers use rival airlines, and 

for a spillover effect whereby the demand for all air travel is reduced. They find 

evidence of both effects. This study extends their work by examining the effect of not 

only crashes, but also the 9/ 11 events (the result of hijacking) on stock return 

variability. 

Data and Methodology 

To empirically test the various risks faced by airline shareholders, monthly stock data 

are obtained from CRSP for all firms with SIC codes 4500, 4511 or 4512. Data on 
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airline crashes are obtained from Bosch et al. (1998) and to proxy for inflation, 

economic data are obtained from the Federal Reserve Bank of St. Louis (FRED II). 

To examine how the various events affect shareholder risk, two methods are used. 

First, difference of means regressions are conducted to determine if the variance of 

stock returns is affected by economic regulatory control, airline crashes and the events 

of 9/ 11.2 Then, regression analysis is employed to determine how the airline's 

systematic risk is effected by regulatory control , airline crashes, the 9111 events and 

inflationary pressures. 

Difference of Means Regressions 

Consistent with Chapter 3 b, the standard deviation of monthly returns without dividends 

is averaged for each year for all carriers. Next, a difference of means regression is 

employed as follows: 

where cri 1 is the estimated population's standard deviation of monthly returns during 

year t extrapolated from the sample for carrier i, and D is a dummy variable taking the 

value of 1 during the post-event period and 0 else. The periods tested are regulation, 

crashes and 9/11. Additionally, the findings of Chapter 3b show that return variability 

2 The F-test is not convenient for the effects of inflationary pressures. 
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is partially explained by dividends. Therefore, Divit is the total dividend paid for year t 

by carrier i. 

To test the effect of 9111 on stock return variability, the same difference of means test is 

employed where the dummy variable equals 1 starting with the month October 2001, 0 

else. As with regulation, various pre-event periods are defined. To gain a broad 

perspective, first, the pre-event period is defined as April 193 5 through August 2001. 

Then, to control for the effects of regulation, the pre-event period is defined as January 

1988 through August 2001. Finally, to equate the number of time periods during the 

pre and post event period, the pre-event period is defined as June 1999 through August 

2001. 

The last analysis tests the effect of crashes on industry-wide stock return volatility. 

Data are collected from Bosch, Eckard and Singal (1998) and updated through 2003 

from the National Transportation Safety Board. The crashes of 9111 and the American 

Airlines crash in November 2001 are excluded due to the unique nature of the event. 

That is, all other crashes were unintentional whereas the 9111 crashes were acts of 

terrorism. The American Airlines crash is excluded due to its proximity to the events of 

9/11. The 1, 2 and 3 month ' s average variability in returns is examined using non

overlapping data. For example, a Pan Am crash occurred in July 1982 and in August 

1982, so the first event is dropped and September 1982 is the + 1 month. Additionally, 

for post-event periods greater than one month, only the non-event months are 

considered. For example, a crash occurred in July of 1994 followed by another one in 
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September 1994. Thus, for the+ 2 event study, only August of 1994 is considered. 

Similarly, for the+ 3 event study, only August and October of 1994 is considered. 

Market Risk 

To test the change in the industry ' s market risk, the carriers ' stock returns are first 

averaged as above. Then the following model is estimated: 

where Ret1 is the monthly average returns at time t and RM1 is the returns without 

dividends on the S&P Composite at timet. The dummy variable takes the value of 1 

during the period of deregulation, 0 during the period of regulation, 1 during the post

crash period, 0 else, and1 during the post-9111 period, 0 else. 

To test the effect of inflation on shareholder returns, the following model is estimated: 

where 

(4) RET1 =a+ ~(INFLt+n) + E 

RET1 is the average returns at time t 

INFL1 is a macroeconomic variable that proxies for the economy at time 

t. 
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These variables could be changes in CPI, t-bill rates, the spread oft

bonds overt-bills, etc. 

n takes the value of -1 , 0 or+ 1 to test cross con-elation, as well as cross 

autocorrelation relations. 

Results 

Table 8 presents the results of testing the effect of regulation on return variability over 

various cutoff dates. The second column presents the results when the regulated period 

ends December 31 , 1981 , the third column presents the results when the regulated 

period ends December 31, 1977 and the fourth column presents the results when the 

regulated period ends December 31, 1969. For all tests, the period of deregulation 

begins January 1, 1989. Consistent with the finding in Chapter 3b, it appears that 

deregulation increases the volatility of returns regardless of the cutoff dates used. That 

is, shareholder return volatility increases by between 2.7% and 4.0% depending on the 

cutoff date employed, all significant at the .01 level. Further, there is an inverse relation 

between volatility and amount of dividends paid. More specifically, for every dollar of 

dividends paid per share, stock volatility decreases by about 1.5% (significant at the .01 

level) . 

Table 9 presents the results of testing the effect of9/11 on return variability. When the 

pre-event period is defined as April 193 5 through August 2001, the standard deviation 

of returns is approximately 8.7%. In the post-9/ 11 era, this volatility almost doubles to 

17%, clearly suggesting that 9/11 had a substantial impact on owners' risk. These 
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general results also hold when only the post regulation period is considered. The third 

column shows that the pre-9111 , post-regulation variability in monthly returns is 

approximately 13.4%- increasing by 3.7% in the post-9111 era. With significance at 

the .01 level , this again strongly suggests that 9111 has had a negative impact on 

shareholder risk. Finally, when the pre-9/11 period is defined as June 1999 through 

August 2001, the volatility in returns jumps from 11.7% to 17.0% with significance at 

the .01 level. Taken together, all of these results provide clear evidence suggesting that 

the events of 9111 have increased the volatility of stock returns to airline owners. Note 

also that in the presence of 9/11, the negative relation between volatility and dividends 

dissipates. This suggests that the previously documented negative relation may have 

been capturing the effect of9/ 11 on carrier profits and the industry's future financial 

health. 

Data on air crashes are presented in Table 10 and the results of the difference of means 

regression are shown in Table 11. The second column shows the results for the month 

immediately following an air crash including dividend amount and deregulation control 

variables. While the largest effect on volatility is still driven by economic deregulation, 

the average monthly volatility increased by about 2.3% in the month following a crash 

(significant at the .05 level). In the two months following a crash, the increase is 1.9% 

(.01level) and in the three months following a crash, the increase is 2.0% (.01level). 

Additionally, note that in the presence of crashes and regulation, dividend policy 

appears to have no explanatory power over stock volatility. Together, all of this 

suggests that Air Crashes have industry-wide effects on shareholder stock return 
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variability. 

Table 12 presents the results of testing the effect of deregulation on the industry's 

market risk. The second column presents the results when the regulated period ends 

December 31 , 1981, the third column presents the results when the regulated period 

ends December 31 , 1977 and the fourth column presents the results when the regulated 

period ends December 31, 1969. For all tests, the period of deregulation begins January 

1, 1989. Regardless of the cutoff date for determining the period of deregulation, the 

industry ' s beta during the period of regulation appears to be about 1.43 (significantly 

different from 1.00 at the .01 level) . This provides strong evidence that the airline 

industry is more risky than the market portfolio. Additionally, in contrast to the results 

of testing the industry's total risk, market risk does not appear to change significantly 

with deregulation. This result is intuitive given the non-diversifiable characteristic of 

market risk. 

Table 13 presents the results of testing the effect of 9/ 11 on the industry ' s market risk. 

The second column presents the results when the pre-9/ 11 period begins in April 1935, 

the third column presents the results when the pre-9111 period only includes post

regulation data and the last column presents the results with the pre and post-9/ 11 

periods have the same number of observations. Interestingly, the only period during 

which the industry's beta is significantly different from unity is when the period of 

regulation is included in the sample. Subsequently, the industry ' s market risk does not 

appear to be significantly different from the market portfolio. However, regardless of 
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how the pre-9111 period is defined, the events of 9/11 appear to have reliably increased 

the industry's market risk between .872 and 1.313- all significant at the .01 level. This 

result is not perplexing since 9111 had such a huge impact on the industry's financial 

health (see Chapter 1). With increased operating leverage, the industry's returns are 

much more sensitive to macroeconomic shocks. 

More specifically, the events of 9111 were a combination of idiosyncratic risk to airlines 

and macro-economic risk to the entire economy. It is specific to the industry because 

the industry's primary assets were the tools by which the plan was executed; and it is a 

macro-factor because of the economic consequences of the country going to war. 

Therefore, it stands to reason that the events of 9/11 would cause not only a change in 

the industry's specific risk, but also a change in the industry's market risk because of 

the change in carriers' financial and operating leverage (see Chapter I). Of course, this 

increase in risk would be mitigated by any financial assistance rendered, such as the 

Airline Stabilization Act which serves to reduce the uncertainty of future cash flows . 3 

Table 14 presents the results of testing the effect of airline crashes on the industry's 

market risk. Consistent with the above findings, the industry appears to have more 

3 A limitation of the single-index market model is that it assumes that the market portfolio captures all of 
the macro-economic risk sources and that all firms are equally sensitive to these sources. For example, if 
the returns for all firms in the economy are determined by sensitivity to changes in the market portfolio, 
inflation, terrorism, crude oil prices, etc., then each individual firm and certainly each industry would be 
uniquely sensitive to each of the sources. Therefore, using just the market portfolio as a proxy for all 
sources may cause an omitted variable bias in the results. While this hypothesis could be tested, all of the 
firms in thi s study are from the same industry and therefore, probably close to equally sensitive to the 
various risk sources. Thus, while the exact explanatory variables for which the market portfolio proxies 
are open for debate, my findings nonetheless suggest that 9111 set off a structural break in the sensitive of 
carriers to certain macroeconomic risk sources. Further, these sources are effectively captured in the 
single-index model. 
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market risk than the market portfolio. However, for the cumulative one, two and three 

months following an airline crash, the industry ' s beta does not appear to change 

significantly. Again, this is intuitive given the industry-specific nature of the event. 

Table 15 presents the results of testing the effect of inflation on the stock returns to 

airline owners. The results when n=O clearly suggest a negative relation between 

changes in CPI and shareholder returns. That is, as the cost of living increases 

(decreases), returns to shareholders decreases (increases). Additionally, there appears 

to be an inverse lead-lag relation between changes in the CPI and returns to 

shareholders in the one and two months following the change. The strongest effect is 

the month following the change. The effect is still significant two months after the 

change, but it begins to dissipate. This all suggests that changes in CPI cause inverse 

changes in airline stock returns. I argue that this result is also intuitive because most 

commercial air travel is more of a convenience than a necessity. Hence, economics 

dictates that as necessities become more expensive, luxuries are forfeited and vice 

versa. 

Summary and Implications 

In this chapter, I test the effect of deregulation, air crashes and 9111 on the risks that 

airline owners face. In Chapter 3, I document a positive relation between deregulation 

and stock return volatility. Additionally, I find that dividend size appears to have a 

shielding effect on this relation. In this chapter, I extend those findings by using 
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different cutoff dates to define the periods of regulation versus deregulation - none of 

which appear to diminish the relation. However, the relation is impacted by other 

events . 

I also test the impact of 9111 on the airline owners ' risk- finding that 9/11 has 

increased both the total and market risks ofthe industry ' s stock. Further, in the 

presence of 9/11, dividend size no longer appears to shield owners from stock return 

volatility. 

Bosch, Eckard and Singal ( 1998) document a switching effect by consumers following 

an air crash. Extending these results, I document that airline crashes appear to have an 

industry-wide spillover effect on stock return volatility, but not on the industry's market 

risk. This suggests that in addition to the switching effect, the industry as a whole will 

face increased stock volatility following an airline crash. An extension to this research 

could be to test the option market's efficiency in capturing this effect- work which will 

be saved for future studies. 

Finally, I find that the industry's stock returns appear to be negatively related to the cost 

of living as proxied for by the consumer price index. This supports my hypothesis that 

air travel is largely a luxury, thereby subject to the impact of substitute products when 

the price of necessities increases. In sum, all of these risk sources impact airline owners 

and should therefore be variables in their portfolio decisions. Further, in the presence of 

these industry-specific sources, dividend policy appears to no longer play a role in 
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explaining stock return volatility. 
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CHAPTER V 

Financing Decisions in the Airline Industry 

A. Leverage, Economic Regulation and Shareholder Wealth 

In the Miller and Modigliani (1963) view, the tax-deductibility of interest payments is 

an advantage to debt financing. Given the obvious potential costs of financial distress 

caused by excess debt financing, the notion of a static trade-off resulted in each 

corporation having a unique optimal capital structure. Much work, both theoretical and 

empirical, has followed in an attempt to explain or guide capital structure decisions. 

Although several theories have emerged, clarity with respect to the drivers of capital 

structure decisions remains elusive. In this section, my goal is to gain insight into the 

use of debt by the firm. More specifically, I examine the effect of price regulation and 

stock returns on capital structure in an industry that has not only financially struggled 

for most of its history, but an industry that has relied heavily on the use of leverage 

(Bowen et al, 1982; Bradley eta!., 1984). Because the industry relies so heavily on 

leverage, it follows that the incentive to find the optimal capital structure is high. That 

is, if such a structure is obtainable, the idea of market efficiency suggests that the airline 

industry should find it. 
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Prior Literature 

Since 1958, capital structure decisions have been the subject of many studies and 

debates. 4 Some of the more recent studies have found a relation between capital 

structure and profitability. For example, Panna (2003) investigates the determinants of 

capital structure using companies in the UK and Italy during the period 1992 - 1996. 

He finds that financial leverage is positively related to size and profitability and 

negatively related to liquidity conditions and the risk of bankruptcy. Wald (1999) 

examines factors correlated with capital structure in France, Germany, Japan, the UK 

and the US. He finds differences across countries between long-term debt/asset ratios 

and the firms' riskiness, profitability, size and growth. Krishnan and Moyer (1996) 

examine the determinants of capital structure of large corporations in industrialized 

countries. For the period 1988-1992, they find support for the pecking order theory of 

capital structure with past profitability being the major determinant of leverage. 

Sharma, Kamath and Tuluca (2003) revisit the capital structure decisions using the 

neural networks methodology. They find that non-debt tax shields and profitability are 

related to debt ratios, but the relation is non-linear. 

However, by using the following cross-sectional regression, Welch (2004) tests the 

influence of stock returns on capital structure decisions: 

4 For excellent capital structure literature reviews, see Harris and Raviv ( 1991 ), Sharma, Kamath and 
Tuluca (2003) and others. 
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where ADR is the actual corporate debt ratio and IDR is the implied debt ratio defined 

respectively as 

(3) IDRt,t+k = Dt I (Et * (1 + x t,t+k) + Dt) 

where D is the book value of debt (due to lack of availability of market value data), E is 

the market value of equity and x is the stock return net of dividends. If firms adjust 

their debt ratios to previous levels, then a 1 should be equal to unity and a2 should be 

equal to zero. By contrast, if debt ratios are allowed to fluctuate with stock prices, a 1 

should be equal to zero and a2 should be equal to one. His findings support the 

hypothesis that debt ratios are transient, commoving with stock returns, and any 

managerial readjustment to previous levels is slow and modest. These findings are 

robust when explanatory variables from prior literature are included in the regression. 

He reconciles prior work with his findings by arguing that other variables have 

explained debt ratios primarily because they are correlated with stock returns. 

Welch's (2004) findings are consistent with the survey study by Graham and Harvey 

(200 1) who surveyed 392 CFO's about their decision to issue debt. They found that the 

primary factors affecting the firm's debt policy is financial flexibility and credit rating. 

Apparently, little attention is given to target debt ratios, prior debt levels, or other 

theories of capital structure. Both financial flexibility and credit rating would be 
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affected by economic regulation because of the financial safety net (or lack thereof) 

provided by regulators. 

Lacking from Welch' s (2004) study is the influence of economic regulation on the use 

of debt, but others have studied this influence. For example, Dasgupta and Nanda 

(1993) develop a bargaining model of regulation and test it in the electric utility 

industry. In their model, firms can use higher debt levels to induce regulators to set 

higher prices for output. Moreover, this bargaining power is positively correlated with 

the extent of industry regulation, so that in harsher regulatory environments, firms 

choose higher levels of debt. They compile evidence from the electric utility industry 

over the period 1972-1983, providing results that are consistent with their model. 

Similarly, Ramesh and Moyer (1994) develop a theoretical model for the regulated 

electric utility industry in which managers can mitigate unfavorable regulation by 

increasing leverage. This model is also consistent with a positive relation between debt 

levels and the extent of regulation. Klein, Phillips and Shiu (2002) examined the effect 

of regulation on capital structure in the insurance industry. They also find evidence of a 

strong relation between the degree of price regulation and debt levels. 5 

These results are all consistent with Spiegel and Spulber's (1994) sequential model of 

regulation. In their model, they show that the firm's capital structure has a significant 

effect on the regulated price. Hence, the firm can use capital structure decisions as a 

tool for influencing the regulation process. Specifically, increasing debt increases the 

5 See also Bradley eta!. (1984), Taggart ( 1985), Rao and Moyer ( 1994) and others . 
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probability of financial distress thereby motivating regulators to increase regulated 

pnces. 

In sum, Welch (2004) found that stock returns more adequately explain capital structure 

changes than other previously researched variables because managers passively allow 

the structure to vary with changes in the market value of equity. However, his study 

does not consider the effect of regulation which has been shown to motivate managers 

to actively increase debt levels. Therefore, in this section, I study the relational change 

between debt ratios and stock returns in a regulated and unregulated environment. By 

using Welch' s model, I analyze the impact of regulation on the extent to which debt 

ratios are allowed to vary with stock returns. I hypothesize that the removal of 

economic regulation will increase the extent to which managers allow this variation. 

Data and Methodology 

The airline industry is a good experimental setting in which to study these issues 

because in addition to being one of the most highly levered industries (Bowen et a!, 

1982; Bradley eta!., 1984), it has transitioned from a regulated to a competitive 

environment. Hence, as much as is possible, all other variables can be held constant 

while the environment is deregulated. To help understand the history of the use of debt 

in the airline industry, I first investigate how debt ratios have changed over time. To 

avoid debt-ratio contamination issues such as higher debt ratios by carriers in financial 

distress, those in the early stages of their life, as well as other issues, I study the three 

major carriers that have survived from the beginning of regulation until the present-
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Delta Airlines, United Airlines and American Airlines. 

Survivorship bias has been an issue in the study of mutual fund performance in recent 

studies. Elton, Gruber and Blake (1996) as well as others, note that studying only 

surviving mutual funds introduces a positive bias into fund performance - the goal of 

which is generally to determine the effect on investors ' wealth from the allocation of 

wealth to the funds. However, poorly performing funds tend to disappear from 

databases due to attrition or merging with other funds. Hence, to not consider the 

possibility that some of an investor' s portfolio may have been allocated to the distressed 

fund is to overstate the return to investors. Unlike mutual fund studies, my purpose is 

not to estimate returns to investors. Rather, I am conducting an event study on the 

impact that an event has on the use of debt - the focus of which is on representative 

behavior between periods rather than a total accumulation of wealth over time. 

Intuition suggests that new entrants and financially distressed carriers have a much 

greater need than financially healthy carriers to supplement or replace operating cash 

flows with debt proceeds. That is, the decision-making process of both new entrants 

and those in financial distress would be biased by a short-term goal of survival rather 

than a long-term goal of value maximization. Thus, I argue that these two events are 

highly correlated with the use of debt by managers and would thereby bias debt ratio 

behavior because they are not indicative of a financially stable going concern. Further, 

because of the ambiguity of the length oftime necessary to adequately control for these 

two variables, I argue that the successful carriers provide the cleanest representation of 

the debt ratio behavior in a financially healthy carrier. 
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Data on total assets, PPE, total debt and long-term debt are hand collected from 

Moody ' s Transportation and Industrial manuals for the period 1938- 2003. These data 

are then examined to gain insight into how they have changed over time and in 

particular, if they are significantly different in different eras. 

First, descriptive statistics are compiled on various debt-to-asset ratios for the three 

airlines and for the equally-weighted average of the three airlines . Then, following 

Welch (2004), stock return data without dividends are compiled from CRSP for the 

period 1938 - 2003, and the following model is estimated: 

where consistent with Welch (2004), ADR is the actual corporate debt ratio and IDR is 

the implied debt ratio . However, my regression uses pooled data while he used the 

Fama and MacBeth procedure. Pooled data is convenient in this study due to the 

relatively small number of cross-sectional variables and the relatively large number of 

time series variables. DREG is a dummy variable taking the value of 1 during the 

period of regulation (193 8-1981) and 0 during the period of deregulation (1989-2003 ). 

Welch ' s (2004) findings suggest that in the presence ofiDR, the explanatory power of 

ADR1 over ADRt+k should be insignificant. Further, prior work suggests that 

deregulation should decrease debt ratios. Therefore, if regulation affects the extent to 

which stock returns explain debt ratios, a4 should be significantly different from zero. 
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More specifically, I hypothesize that a4 should be significantly positive thereby causing 

a2 to be significantly negative. 

Results 

Table 16 presents descriptive statistics about the carriers' debt ratios over the periods of 

regulation, regulatory phase-out and deregulation, as well as a paired-sample difference 

of means test between debt ratios during periods of regulation versus deregulation. The 

most revealing statistics are presented in Panel D which shows the change in debt-to

asset ratios from the regulated to the deregulated economic environment. For American 

and United, debt ratios generally appear to decrease in the absence of regulation 

consistent with prior literature. However, Delta's debt ratios have increased since 

deregulation. Although mixed, the results generally support the hypothesis that 

regulation encourages the use of debt and are consistent with prior literature. 

Table 17 present the results of testing the effect of stock returns on debt ratios. 

Observing the coefficient of the implied debt ratios (IDR) with the actual debt ratios 

(ADR) reveals that consistent with Welch (2004), IDR more adequately explains capital 

structure than past ADR- suggesting that managers passively allow capital structure to 

vary with the market value of equity rather than actively seeking a target capital 

structure. However, the goal of this section is to test the influence of economic 

deregulation on this relation. The results ofthese tests are reported in Table 18. 

Table 18 shows the results of estimating Equation 4. The test statistics are a 2 and a4 
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which represents the excess explanatory power of the variables under deregulation. For 

Delta Airlines, the IDR coefficient is positive and significant across all three lags

suggesting that market value of equity has more explanatory power over capital 

structure during deregulation than during regulation. More specifically, the increased 

explanatory power of the implied debt ratio is around 20% for all three lags. This 

supports the hypothesis that managers will allow capital structure to vary with stock 

returns more under deregulation than under regulation. However, this support is weak 

in light of the insignificant findings from the other two carriers . 

Summary and Implications 

In an attempt to explain the prior capital structure literature, Welch (2004) shows that 

stock returns more adequately explain capital structure than traditional theories. In 

addition, other prior literature shows a strong positive relation between economic 

regulation and debt levels. In this section, I synthesize these two lines of research using 

the airline industry. My findings indicate that there appears to be a significant change 

in debt levels dependent upon the regulatory environment. For two of the three carriers 

studied, debt levels decreased consistent with the prior literature documenting a positive 

relation between debt levels and regulation. Additionally, consistent with Welch 

(2004), I find that the market value of equity more adequately explains changes in 

capital structure than does an attempt by management to seek some predetermined 

target level. However, the effect of deregulation on this relation is mixed. 

For two of the three carriers studied, deregulation had no effect on the ability of stock 
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returns to explain capital structure. However, the results for one carrier show an 

increase in explanatory power under regulation. Therefore, my findings seem to be 

more supportive of management allowing capital structure to vary with the market value 

of equity, irrespective of the regulatory environment. 
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B. Does the use of Operating Leases Create Value? 

Traditional finance theory suggests that leases and debt are substitutes for one another. 

Ang and Peterson (1984) first tested this theory and documented the "leasing puzzle" 

which was at odds with the notion of leases and debt being substitutes. Since that time, 

a debate has ensued, but largely absent from this debate is the issue of operating leases 

since the associated liabilities are not reported on financial statements. Using data from 

the UK, Beattie, Goodacre and Thomson (2000) attempt to measure leasing by 

incorporating an estimate of the liability associated with operating leases into the total 

lease obligations. However, they note that a major problem for such studies is the lack 

of transparency with respect to operating lease information. In the airline industry, this 

problem is mitigated because many airlines' annual reports include a table of how the 

aircraft in their fleet are financed . Nevertheless, my focus is not an estimate ofthe 

associated liability because consistent with F ASB 13, operating leases do not constitute 

the purchase of an asset. Rather, my goal is to determine whether the renting (i.e. 

leasing under an arrangement that would qualify as an operating lease for purposes of 

F ASB 13) of an asset creates more value than an outright purchase- regardless of the 

formality of the purchase. The airline industry provides a natural experimental setting 

for testing leasing decisions because of its continual need for high-dollar assets and its 

notorious use of leases to obtain aircraft for use in its operations. Additionally, the 

airlines' annual report contains reliable data on the financing arrangements for the 

aircraft in its fleet. 
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If a carrier finances a purchase either externally or internally, both an asset and a 

liability (if any) will be recorded on the financial statements. Similarly, if a carrier uses 

a leasing arrangement to effectively finance the purchase, such an arrangement is 

considered a capital lease and an asset and liability are also recorded on the financial 

statements. 6 By contrast, if the leasing arrangement is not effectively a purchase of the 

asset, then it is considered an operating lease and only an expense is recorded. Hence, 

in this section, I examine whether there is a systematic value advantage by the use of 

operating leases. To test this potential advantage, I examine the relation between the 

proportion of aircraft in the fleet under operating leasing arrangements and operating 

performance. 

Data and Methodology 

Data are available from many of the carriers' annual reports and I 0-k filings that report 

the number of aircraft in the fleet and how they are financed. 7 Using the carriers' 

annual reports, these data are collected consistent with the methods in Section A with 

one exception. F ASB 13 was adopted in 1976 and set forth the formal accounting 

requirements for distinguishing between capital and operating leases. Additionally, 

since leasing is essentially a capital structure decision, the period of regulation may 

affect the leasing decision. Hence, for my time series analysis, I am only interested in 

data for the post-1981 period because earlier data would not be reliable due to potential 

6 FASB 13 , which established the procedures for operating versus capital lease accounting, was adopted 
in 1976. Because accounting procedures prior to this time would suffer from low comparability, only 
post-1976 data are considered . 
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inconsistencies in account methods. Also, the period 1976- 1978 does not provide 

enough observations to compare regulation to deregulation, and the 1978-1981 phase-

out period is not indicative of periods of regulation or competition. Further, data are 

only available for the last 10 years, so the period that I analyze is the years 1994-

2003.8 The airlines studied for this time period are Southwest, American and Delta. 

For the time-series analysis on American, Delta and Southwest for the period 1994-

2003, the following regression is estimated: 

where OPit is the operating performance of carrier i at timet. Following Mikkelson, 

Partch and Shah ( 1997), operating performance is operating income before depreciation, 

interest, taxes and extraordinary items scaled by total end of the year assets. OLPit is 

the percentage of the carrier i's fleet financed under an arrangement qualifying as an 

operating lease at time t, and SIZEit is the size of carrier i at time t as measured by total 

revenues. 9 RMt, CPit, and CRUDE1 control for macroeconomic variables and represent 

returns on the market portfolio as proxied for by the CRSP equally weighted portfolio, 

the log change in the consumer price index and the log change in crude oil price 

respectively . Finally, Mikkelson, Partch and Shah (1997) find that in addition to size, 

7 Because not all carriers report their leasing arrangements, there is a potential bias in the data. That is, 
the carriers that report may be the ones reporting more favorable results. However, these tests should still 
pick up any meaningful relations. 
8 Edgar, Moody's manuals, and the Tenkwizard site were searched. The only known data source for 
earlier years is Commerce Clearing House which is cost prohibitive. 
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operating performance is also related to the years of operating history. Hence, AGE1 is 

the number of years of operating history at timet. If ~ 1 is significantly different from 

zero, it suggests that operating leases are not perfect substitutes for debt. More 

specifically, if the coefficient is positive (negative), then the use of operating leases 

creates value and is (is not) therefore preferred to financing and capital leasing 

arrangements. 

In addition, I examine the year 2003 only for several airlines to obtain a larger cross-

section of data. For this test, the following regression is estimated: 

where OPi is the operating performance of carrier i as measured by operating income 

scaled by total assets, OLPi is the percentage of the carrier i's fleet financed under an 

arrangement qualifying as an operating lease, AGE1 is the number of years of operating 

history at time t and SIZEi is the size of carrier i as measured by total revenues. In both 

estimations, if the use of operating leases adds value abnormally above (below) other 

financing arrangements, then the coefficient should be significantly positive (negative). 

Results 

Table 19 presents the correlations between all of the explanatory variables in equation 

9 Although Mikkelson, Partch and Shah (1997) use total assets as their measure of size, total assets are 
not used here because of potential multicollinearity with OLP. Further, revenue is the traditional means 
by which the size of airlines are measured. 
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5. For Southwest Airlines, there appears to be a relation between OLP and AGE, which 

is not consistent with either American or Delta. Similarly, for Delta, there appears to be 

a relation between OLP and CPI which is not consistent with American or Southwest. 

However, there is a highly positive correlation between CPI and CRUDE indicating that 

they both proxy for similar macroeconomic variables. Therefore, to correct for 

multicollinearity, orthogonalized values for CRUDE are used in equation 5, the results 

of which are presented in Table 20. 

The second column of Table 20 presents the results of estimating equation 5 for 

Southwest, all of which are insignificant. Therefore, there does not appear to be a 

relation between the operating profits of Southwest and the use of operating leases, 

suggesting that operating leases are a substitute for debt. However, for American and 

Delta in the third and fourth columns respectively, the results are much more 

significant. Specifically, there appears to be an inverse relation between the use of 

operating leases and operating profits for both carriers - both statistically reliable at the 

.0 I level. These results appear to indicate that the use of operating leases damages 

profits relative to other forms of financing. This suggests that operating leases are not a 

substitute for debt and may therefore be less preferred than other forms of financing. 

However, the results are not robust with respect to Southwest and are therefore 

perplexing. In an effort to gain further insight, a cross-sectional regression analysis was 

conducted (Table 21). 

Panel A of Table 21 shows the correlation matrix of the explanatory variables in 
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Equation 6 and indicates significant multicollinearity problems. Thus, the regression 

results in Panel B reflect orthogonalized values of AGE and SIZE and show that the 

operating lease coefficient is not reliably related to operating profits. This suggests that 

operating leases are a substitute for debt. Together, the results from Tables 20 and 

Panel B of 5.6 provide inconclusive evidence whether operating leases are substitutes 

for debt and it is unclear whether they add excess value relative to other forms of 

financing. 

A Note on the Tax Consequences of Debt versus Operating Leases 

An important issue in the lease versus purchase decision is the tax consequences, 

especially in the airline industry given the high acquisition costs of aircraft. While a 

thorough analysis will be saved for future work, an identification and understanding of 

the issues is presented here. This presentation follows DeAngelo and Masulis' (1980) 

paper on leverage and dividend irrelevancy. By extending Merton Miller's seminal 

work in "Debt and Taxes", they generally concluded that the supply and demand-side 

interactions with respect to debt and dividends will reach an equilibrium robust to the 

tax-treatment differences. As it pertains to this section, I argue that the use of leverage 

versus operating leases by carriers will be in equilibrium when the tax benefits of the 

two are equal. While simple in concept, the indifference point's exact calculation is 

rather complicated. Further, the tax reform act of 1986 (as well as other tax law 

changes) have rendered DeAngelo and Masulis' (1980) findings much more 

complicated than as they were originally presented. However, the tax benefits of each 

can be generalized without a cumbersome examination of tax law minutia. 
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To carriers, the tax benefits of debt will arrive in the form of interest payments on the 

outstanding debt, as well as the depreciation of the capital asset- presumably aircraft. 

Additionally, there is either a tax benefit or an additional tax burden upon disposition of 

the capital asset depending on whether it was disposed of for a tax gain or loss. In 

comparison, operating leases are straightforward as the tax benefits of such 

anangements merely arrive in the form of deduction of the lease payments. Since the 

asset is not capitalized, no depreciation is allowed nor is a capital gain or loss recorded 

upon disposition of the asset. Hence, the tax-benefit indifference point can be 

formulated as follows: 

n ( Dt +It) Tordt- (CGt)(Tc) n LtTordt 
(7) 2.: -------------------------------- 2.: ------------

t=O ( 1 + rdt) n t=O ( 1 + ru) n 

where the left-hand side of the equation is the present value of the net tax-benefit of 

debt financing and the right -hand side of the equation is the present value of the tax 

benefit of operating-lease financing. In the left-hand side numerator, Dt and It are the 

amounts expensed for deprecation and interest respectively at timet. To arrive at the 

tax benefit, this must of course be multiplied by the tax rate on ordinary income at time 

t, T ordt· CG1 is the excess of the net sales price over the tax basis of the property upon 

disposition at timet- of course, multiplied by the tax rate on capital gains at timet, Tct· 

The numerator on the right-hand side is much easier to understand since it is simple the 
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lease payments at timet (L1) multiplied by the tax rate on ordinary income at timet, 

Tordt· 

Of course, these calculations are complicated by several factors - the first of which is 

the necessity of an accurate forecasting method for the amounts and timing of the 

variables. The most difficult in this case is the ultimate salvage value of the asset to be 

sold. Another is the forecasting of tax rates into the future. However, looking past 

these difficulties, there are several tax-related difficulties that complicate the 

calculation. First, if the asset is sold at a capital gain, there will be a tax burden. By 

contrast, if it is sold for a tax loss, then that loss may or may not be subject to an 

immediate tax benefit depending on whether there are other capital gains against which 

to offset the loss . If there are no other capital gains, then under current law, the loss 

may be carried forward for 5 years to offset other capital gains. If there are none, then it 

merely disappears. Consequently, not only the amount, but the timing of this cash flow 

is highly uncertain. 

Another major source of uncertainty is the profitability of the carrier in any given year, 

a very real concern to the airline industry. That is, the other sources of tax benefits will 

be available if the corporation (assuming a subchapter C corporation) has a positive net 

income during the year. However, if the corporation has a net operating loss for the 

year, then under current law, the loss could end up being carried forward for as many as 

20 years. Therefore, although the amount of these cash flows is fairly certain, the 

timing of the cash flows is not. 
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Together, the presence of capital gains/losses creates a larger uncertainty with respect to 

the timing and amount of tax benefits for debt financing than for operating lease 

financing . Accordingly, I argue that not only should the discount rate for each of these 

two arrangements should be different, but rdt should be greater than ru. In sum, while 

the tax ramifications of the decision are highly relevant, the accurate calculation of 

those ramifications are very complicated and perhaps, highly speculative. This could 

provide fertile ground for future research. 
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CHAPTER VI 

Summary, Implications and Extensions 

The airline industry has always depended on the government for its very survival. Even 

currently, the industry as a whole is in a cumulative financial deficit and Delta, one of 

the most successful carriers over the long-run, is considering bankruptcy protection. In 

this study, I have begun a line of research to gain insight into the industry by describing 

various financial characteristics from the corporate and investors' perspective, 

especially as it pertains to the role economic regulation has played. This regulatory 

change is an idiosyncratic financial characteristic of the industry and provides the 

common theme throughout most of my tests. 

Even before economic regulation, the industry relied on the government for its survival 

in the form of mail delivery. At that time, airmail delivery was the carriers' primary 

revenue source and passenger service was merely a subsidy. However, even in its 

infancy, none of the major carriers were profitable prior to 1938. 

In 1938, the Civil Aeronautics Act established economic regulation over the industry-
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specifically in the areas of ticket prices and the extent to which competition was 

allowed. Although most of the major carriers had at least one competitor, the only area 

in which they could realistically compete was in the area of services. This process 

spawned our modem-day difference in service known as coach versus first-class. Most 

of the industry-wide price increases were initiated by individual carriers and 

competition was limited . These two forces created an inefficient and un-i1movative 

industry, the cost of which was borne by consumers. This was evidenced by the fact 

that intra-state carriers (not subject to economic regulation) were charging lower fares , 

but were more profitable than the larger regulated interstate carriers. This observation 

led to the Airline Deregulation Act of 1978. 

Of course, the purpose of deregulation was to allow the struggle for survival through the 

forces of competition to chisel away the financial inefficiencies, thereby optimizing the 

quality of service and cost of that service to consumers. This precipitated many 

mergers and fare wars during the early stages of deregulation, resulting in the first wave 

of bankruptcies. These bankruptcies introduced one of the major problems to the 

deregulated industry - that carriers under bankruptcy protection could still compete in 

the market. Because of the protection provided by bankruptcy laws, the troubled 

carriers become cost-leaders courtesy of the government, and can therefore charge 

lower fares. This forces healthy carriers to lower their fares as well, the industry-wide 

implications of which are obvious. 
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Despite the problems, the industry was mostly profitable between 1993 and 1998 due in 

part to relatively low labor costs. During that time, labor accounted for about 34% of 

operating expenses. This changed around 1999 when labor unions demanded 

significant pay increases, driving labor costs to about 36% of all operating expenses. 

The renegotiated costs were apparently motivated by feelings of animosity and 

resentment towards management by labor. This friction is perhaps one of the primary 

causes of the industry 's financial struggle, manifesting itself not only in direct 

compensation to labor, but in agency costs as well . However, research into this area 

will be saved for future management-oriented studies. This study focuses mostly on the 

impact that deregulation has had on the industry's financial health. 

For several of my studies, I use three major carriers as a proxy for the industry- United, 

Delta and American airlines. These carriers were chosen because they have been in 

existence from the 1930's until the present. Interestingly, two of these carriers are now 

either considering bankruptcy protection, or already under such protection. I argue that 

using these carriers to study financial behavior avoids the potential biases present in 

industry-wide data with carriers in start-up, in financial distress and those exploiting 

bankruptcy laws. That is, I argue that using these carriers provides a more stable 

financial life-cycle to study. 

In Chapter 3, I primarily study the effect that economic deregulation had on earning's 

behavior in the industry. Prior literature, most notably Fama and French (2000), 

documented a mean-reversion tendency in earnings behavior, thereby rendering 

81 



earnings at least partially forecastable. This forecastability has wide-reaching 

implications for business valuation models and therefore, market efficiency. My results 

suggest that deregulation has affected the magnitude of earnings, but not earnings 

behavior per se. More specifically, I find that not only do carriers appear to be much 

less profitable since regulation, but the variability in earnings is much higher as well. 

This is consistent with the above-mentioned difference in financial heath of the 

industry. 

In addition and consistent with prior literature, I document a mean-reversion tendency 

in earnings behavior. However, my results suggest that this behavior is not clearly 

impacted by the removal of economic regulation. Hence, it does not appear that 

business-valuation models necessarily need to reflect changes in economic regulation. 

Moreover, Fama and French (2000) and others exclude industries subject to economic 

regulation because earnings behavior may not be comparable to behavior in unregulated 

environments. While I do find a clear magnitude and dispersion difference, my findings 

do not support a clear and/or significant difference in behavior. 

Also in Chapter 3, I examine the role that carriers ' dividend policy has on stock return 

volatility. Prior work suggests that regulated firms use dividend policies to force more 

frequent trips to the capital markets. Accordingly, in a regulated environment, 

monitoring capital markets becomes more important than the agency control mechanism 

of competition. Therefore, I hypothesize that stock returns of dividend payers should be 

less volatile under regulation than in a deregulated environment. My results suggest 
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that for all carriers (both dividend and non-dividend paying carriers), stock returns are 

more volatile in the deregulated environment. However, this increased volatility 

appears to be attributable exclusively to non-dividend paying carriers. That is, I find no 

evidence suggesting that the stock return volatility of dividend payers is different 

between regulated and deregulated environments. Further, I find that stock return 

volatility is inversely related to dividend size suggesting that dividend policy provides a 

shielding effect that reduces ownership risk. This initial finding, however, is more fully 

developed in Chapter 4. 

In Chapter 4, I test the effect that three idiosyncratic sources of risk- deregulation, 9111 

and airline crashes- have on the risks of owning airline stock. Using more robust 

cutoff dates between regulation and deregulation and including tests of changes in 

market risk, my findings in Chapter 4 are consistent with those in Chapter 3. That is, 

returns are more volatile during deregulation than during regulation and that volatility is 

inversely related to dividend size. But, the role that dividend policy plays in 

determining stock return volatility changes in the presence of 9111 and airline crashes. 

Not surprisingly, returns appear to be more volatile since 9111, but in the presence of 

9111, dividend policy does not appear to impact return volatility. Similarly, stock return 

volatility increases industry-wide immediately following an airline crash, but dividend 

size has no statistically significant explanatory power. Yet, the effect of deregulation 

remains significant. Together, my findings suggest that controlling idiosyncratic risks 

appears to be much more important for controlling stock risk than dividend policy. This 
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stands to reason given the nature of these risks relative to the risks inherent to other 

industries. That is, these risks reflect public safety concerns of a magnitude not typical 

for most businesses, implying that carriers would better serve their shareholders by 

replacing dividend payments with additional aircraft safety controls. For future work, 

an interesting extension of this research could be to conduct a cross-sectional study 

across industries to test the relation between the explanatory power of dividends over 

volatility, and the extent to which unique industry risks impact public safety. I 

hypothesize that the more an industry ' s risk is related to public safety, the less of an 

impact dividend policy would play in explain stock return volatility. 

Also in Chapter 4, I test the impact that these risks have on owner's market risk. In 

sum, the only event that affected market risk was 9/11. I suggest that this reflects the 

devastating and unprecedented impact that 9/11 had on industry profits. Hence, the 

increase in expenses associated with an increase in macroeconomic variables now 

represents a larger portion of profits than it did before 9/11. 

Finally in Chapter 4, I test my "luxury hypothesis" that air travel is largely a luxury that 

will be replaced by substitute forms of travel as the cost of living increases. My tests 

support this hypothesis by documenting a negative relation between changes in the 

consumer price index and airline stock returns. This relation is robust to lagged stock 

returns, but not to lagged consumer price indices, further supporting my argument. An 

interesting extension of this would be to test this relation in other travel-related 

industries. A negative relation between the findings in this study and the future findings 
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of that study would further strengthen my hypothesis. 

Lastly, in Chapter 5, I examine the right-hand side of carriers' balance sheets by 

studying the impact deregulation has on debt ratios and by testing the value of using 

operating leases as a form of financing. More specifically, because ofthe industry's 

well-known use of lease financing, I test the relation between the use of operating leases 

and operating profits of airlines. Prior literature debates whether leases and debt are 

substitutes for each other. I contribute to this debate by conjecturing whether the use of 

operating leases creates abnormal value relative to other forms of financing. Although 

mixed, I find a negative relation between the use of operating leases and profitability

not only suggesting that operating leases do not substitute for debt, but also that the use 

of operating leases is associated with lower operating profits. Whether operating leases 

are more expensive thereby yielding lower profits, or whether less profitable carriers are 

forced to use operating leases is unclear. This would be an interesting extension to this 

study. However, in either case, my findings suggest that operating leases are sub

optimal forms of financing. 

Finally in Chapter 5, I extend recent work by Welch (2004) who found that changes in 

firm debt ratios are more fully explained by changes in the market value of equity than 

by management seeking a target debt ratio. My findings support this contention, and I 

extend it by testing the impact that deregulation has on this relation. From prior 

literature in Chapter 3, managers of regulated firms more closely monitor the capital 

markets than their deregulated counter parts. Further, prior literature suggests that 
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regulated managers use debt as a tool for influencing regulatory policies. Hence, I 

hypothesize that debt levels will be different, and that the relation between debt levels 

and the market value of equity will differ between periods of regulation and 

deregulation. 

My findings supp01i the hypothesis that debt levels should be lower during 

deregulation, thereby suggesting that consistent with prior literature, regulated 

managers use debt to influence regulatory policy. However, my findings generally do 

not support the hypothesis that the relation between debt ratios and the market value of 

equity will be different. Together with the results from Chapter 3, I find support for the 

notion that economic regulation effectively creates a oligopoly, resulting in a more 

inefficient industry as evidenced by higher debt ratios and inflated earnings - the costs 

of which are passed on to consumers. Said another way, these combined results suggest 

that during regulation, carriers increase their debt levels as a means by which they can 

later argue the need for higher ticket prices. Given higher earnings, this suggests a 

disproportionate change in expenses. My tests further suggest that when competition is 

introduced via deregulation, managers become more cognizant of agency costs as 

evidenced by lower earnings and lower levels of debt. 

86 



TABLES 

87 



Table I. 
Common Earnings' Descriptive Statistics 

Using annual data, this table shows descriptive statistics for the airline industry's three major carrier's 
common earnings divided by book value of assets . The rows in each panel show respectively the mean, 
standard deviation, sample size, maximum and minimum. 

Panel A. Entire Period 1946- 2003) 

American Delta United 
Mean .0285 .0436 .0248 
()' .04349 .04654 .05260 
n 62 55 62 
Max .14 .13 .17 
Min -.12 -.08 -.14 

Panel B. Regulated Period (1946-1981) 
Mean .0378 .0650 .0353 
()' .04035 .02857 .03932 
11 40 33 40 
Max .14 .13 .14 
Min -.03 .01 -.04 

Panel C. Phase-out Period (1982- 1988) 
Mean .0285 .0325 .0280 
()' .03641 .03888 .06687 
11 9 9 9 
Max .06 .07 .17 
Min -.05 -.05 -.09 

Panel D. Deregulated Period (1989- 2003) 
Mean .0003 -.0016 -.0110 
()' .04895 .05447 .06627 
11 15 15 15 
Max .06 .07 .06 
Min -.12 -.08 -.14 
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Table 2. 
Correlation Matrix 

This table shows correlations for the airline industry's three major carriers' common earnings divided by 
book value of assets, average monthly S&P 500 returns (SP), average monthly log changes in the 
consumer price index (CPI) and annual log changes in Crude Oil prices (CRUDE). The first row shows 
the correlation and the second row shows the p-value. For all panels, the carriers' profits are at timet. 
For SP, CPI and Crude, the returns are at times t, t-1 and t-2 for panels A, Band C respectively. Hence, 
Panel A tests the cross-correlation of the carriers' profits with macroeconomic explanatory variables at 
timet, and Panels B and C test the cross-autocorrelations of carrier profits at timet with lead explanatory 
variables at times t-1 and t-2 respectively . 

Panel A. Cross-correlations 
American Delta United SP CPI Crude 

American 1.00 .630 .844 .348 -.207 -.120 
.000*** .000*** .006*** .119 .386 

Delta 1.00 .622 .033 .196 . 165 
.000*** .808 .151 .233 

United 1.00 .235 -.017 -.057 
.066* .902 .682 

SP 1.00 -.309 -.232 
.018** .092* 

CP I 1.00 .537 
.000*** 

Crude 1.00 

Panel B. First-order Cross-autocorrelations 
American Delta United SP CPI Crude 

American 1.00 .630 .844 .410 -.345 -.158 
.000*** .000*** .001*** .009*** .260 

Delta 1.00 .622 .1 48 .033 -.106 
.000*** .282 .808 .448 

United 1.00 .340 -.190 -.119 
.007*** .158 .394 

SP 1.00 -.302 -.249 
.022** .072* 

CP I 1.00 .552 
.000*** 

Crude 1.00 

Panel C. Second-order Cross-autocorrelations 
American Delta United SP CPI Crude 

American 1.00 .630 .844 .201 -.264 -.292 
.000*** .000*** .124 .049** .036** 

Delta 1.00 .622 .110 -.090 -.123 
.000*** .425 .515 .386 

United 1.00 .285 -.227 -.414 
.028** .093* .002*** 

SP 1.00 -.332 -.263 
.012** .060* 

CP I 1.00 .553 
.000*** 

Crude 1.00 
***, **, * indicates significance at the .0 I, .05 and . I 0 levels respectively . 
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Table 3. 
Ljung-Box Statistics 

This table shows the LB statistics from a Ljung-Box analysis of the k-order autocorrelations as follows : 

LB = n(n + 2) [ :E p/ I ( n- k) ] 

where n is the sample size and Pk is the autocorrelation at of the kth order. The first row shows the LB 
statistic and the second row shows the chi-squared critical value at the .0 I level. 

k American Delta United 
1 28.29544*** 27.62836*** 22.13219*** 

6.6349 6.6349 6.6349 
2 11.75066*** 11.41817*** 2.692328 

9.21034 9.21034 9.21034 
3 1.289376 3.468231 2.164217 

11.3449 11.3449 11.3449 
4 .16483 .395045 3.518614 

13.2767 13.2767 13.2767 
5 .196431 .1 07039 1.999218 

15 .0863 15.0863 15.0863 

***indicates significance at the .0 1 leve l. 
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Table 4. 
Mean Reversion in Earnings 

Using annual data, Panel A shows regression results for testing the mean reversion hypothesis in the 
airline industry's earnings over the entire sample period as follows: 

P;/A;, - P;,./A;1• 1 =a+ p,[P;,. 1/A;1• 1 - E(P;,./A;1.,)] + P2[P;,.2/A;,.2- E(P;,.2/A;,.2)] + 
p3 [P;,. /A;,.,- P;,.iA;,.2] + p4[P;,.2/A;,.2- P;,.J/A;,.J] + £;, 

where P;, is the common earnings of carrier i at timet, A;, is the book value of assets for carrier i at time t 
and D is a dummy variable taking the value of I in the post-regulation period, 0 else. Expectations are 
formed from a I " pass regression as follows : 

where SP, is the S&P 500 index average monthly return at timet, CPI, is the Consumer Price Index 
average monthly change at timet and CRUDE, is the log change in average U.S. Crude Oil prices at time 
t ffom the prev ious period . Panels B - D show the dummy coefficients ffom the following estimation: 

P;/ A;, - P;,. /A;1• 1 =a+ (P 1+ P2D)[P;,./A,,_ 1 - E(P;,./A;1• 1)] + (p3+ P4D)[P;,.2/A;1•2 - E(P;,. 
2/ A;,.2)] + CPs+ P6D)[P;,. / A;,., - P,.2/ A;t-2] + (P7+ PsD) [P;,.2/ Ait-2- P,.i A;,.J ] + £, 

Panel A. Entire Period (1946- 2003) 
I Adj R" lint I ~I I ~2 I ~] I ~4 

American 
Coeff .083 -.002 -.586 .344 .208 .048 
P-value .669 .0 I 0*** .096* .3 12 .769 
Delta 
Coeff .152 -.002 -1 .073 .782 .807 -.056 
P-value .679 .009* ** .047** .05 1 * .702 
United 
Coeff .039 -.001 -.465 -.032 . 118 .1 66 
P-value .880 .079* .890 .573 .325 

Panel B. Regulated Period (1946 -1981) 
I Adj R" I lnt I ~2 I ~4 I ~6 I ~8 

American 
Excess Coeff .7 14 -.3 14 -.692 -.122 
P-value . 141 .488 .119 .738 
Delta 
Excess Coeff .143 .090 -.143 -.223 
P-value .865 .9 14 .868 .495 
United 
Excess Coeff -.237 .706 .024 -.218 
P-value .685 .202 .967 .586 
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Panel C. Phase-out Period (1982 - 1988) 
American 
Excess Coeff 1.977 -.920 -1.248 .251 
P-value .139 .212 .230 .758 
Delta 
Excess Coeff -1.231 -1.698 -.594 .476 
P-value .383 .449 .683 .431 
United 
Excess Coeff .151 -1.515 .669 .718 
P-value .858 .021 ** .393 .261 

Panel D. Deregulated Period (1989- 2003) 
American 
Excess Coeff -1.210 .860 1.10 -.126 
P-value .020** .084* .0 11 ** .724 
Delta 
Excess Coeff .035 -. 153 .258 .172 
P-value .969 .867 .782 .6 15 
United 
Excess Coeff -.2 19 .085 . 123 .146 
P-value .716 .87 1 .807 .705 

***,**,*indicates significance at the .01, .05 and .10 levels respectively. 
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Table 5. 
Dividends Paid by Each Airline- 1929-2003. 

N Mean Minimum Maximum Total 
A C I HOLDINGS IN 9 - - - -
A I A INDUSTRIES 14 - - - -
AM R CORP DEL 510 - - - -

AIR CALIFORNIA IN 58 - - - -
AIR METHODS CORP 11 - - - -
AIR MIDWEST INC 104 0.002 - 0.100 0.250 
AIR ONE INC 17 - - - -

AIR WEST INC 23 - - - -

AIR WISCONSIN INC 59 - - - -
AIR WISCONSIN SER 102 - - - -
AIRCAL INC 35 - - - -
AIRLIFT INTERNATI 150 - - - -
AIRNET SYSTEMS IN 28 - - - -
AIRTRAN HOLDINGS 42 - - - -
ALASKA AIRGROUP I 224 0.006 - 0.050 1.360 
ALASKA AIRLS INC 274 0.003 - 0.120 0.720 
ALLEGHENY AIRLINE 414 0.001 - 0.060 0.220 
ALLEGIS CORP 36 0.042 - 0.250 1.500 
ALOHA AIRLS INC 51 0.011 - 0.480 0.580 
ALOHA INC 33 - - - -
AMERICA WEST AIRL 166 - - - -
AMERICA WEST 
HOLD 84 - - - -
AMERICAN AIRLS IN 1040 0.054 - 2.000 56.244 
ATLANTA EXPRESS A 13 - - - -
ATLAS AIR INC 11 - - - -
AVIATION GROUP IN 50 - - - -
BONANZA AIR LINES 32 - - - -
BRANIFF AIRWAYS I 720 0.026 - 0.500 18.650 
BRANIFF INC 68 - - - -
BRANIFF INTERNATI 206 0.016 - 0.110 3.240 
BRITISH AIRWAYS P 203 (0.122) 9.920 2.425 24.669 
CAPITAL AIRLS INC 158 - - - -
CHICAGO & 
SOUTHER 13 - - - -
CHINA EASTERN AIR 35 0.014 - 0.242 0.484 
CHINA SOUTHERN AI 78 0.002 - 0.121 0.121 
COMMAND AIRWAYS 
I 30 - - - -
CONTINENTAL AIR L 516 0.022 - 0.500 11.100 
CONTINENTAL AIRLI 302 - - - -
DELTA AIR LINES I 1122 0.065 - 0.800 73.210 
EASTERN AIR LINES 1154 0.021 - 0.500 24.500 
EMPIRE AIRLINES I 69 - - - -
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EXPRESSJET HLDGS 21 - - - -
FLORIDA EXPRESS I 30 - - - -

FLYING TIGER CORP 49 0.008 - 0.200 0.400 
FLYING TIGER LINE 111 0.002 - 0.100 0.200 
FRONTIER AIRLINES 217 0.004 - 0.050 0.900 
FRONTIER 
HOLDINGS 42 0.011 - 0.050 0.450 
GALILEO INTERNATI 17 0.020 - 0.075 0.345 
HAL INC 110 0.002 - 0.150 0.250 
HAWAIIAN AIRLINES 215 0.002 - 0.150 0.350 
HAWAIIAN HOLDINGS 16 - - - -
HORIZON AIR !NOS 39 - - - -
JAPAN AIR LINES L 357 0.072 - 10.670 25.619 
JET AMERICAN AIRL 61 - - - -
JETBLUE AIRWAYS C 21 - - - -
K L M ROYAL DUTCH 1680 0.053 - 3.490 88.460 
LAN CHILES A 60 0 018 - 0.367 1 067 
LINEA AEREA NACIO 8 0.000 - 0.001 0.001 
M G M GRAND INC 128 0.002 - 0.200 0.200 
MACKEY AIRLS INC 54 - - - -
MACKEY 
INTERNATIO 26 - - - -
METRO AIRLINES IN 54 - - - -
METROMAIL CORP 24 - - - -
MIDWAY AIRLINES I 260 - - - -

MISSISSIPPI VALLE 17 - - - -
MOHAWK AIRLS INC 117 - - - -
NWAINC 126 0.074 - 0.225 9.370 
NATIONAL AIR TRAN 35 - - - -
NATIONAL AIRLINES 844 0.029 - 0.300 24.700 
NEW YORK AIRLINES 54 - - - -
NORTH ATLANTIC AI 8 - - - -

NORTH CENTRAL AIR 79 0.011 - 0.200 0.830 
NORTHEAST AIRLINE 121 - - - -
NORTHWEST 
AIRLINE 1036 0.044 - 0.500 45.750 
OCEAN AIRWAYS INC 26 - - - -
OVERSEAS 
NATIONAL 73 0.007 - 0.500 0.500 
OZARK AIR LINES I 204 0.006 - 0.150 1.150 
OZARK HOLDINGS IN 28 0.013 - 0.050 0.350 
P SA INC 164 0.025 - 0.150 4.050 
PACIFIC AIR LINES 19 - - - -
PACIFIC NORTHN AI 60 0.004 - 0.125 0.250 
PACIFIC 
SOUTHWEST 93 0.029 - 0.255 2.685 
PAN AM CORP 176 - - - -
PAN AM CORP FLA 17 - - - -

PAN AMERN AWYS 
co 266 0.041 - 1.000 11.000 
PAN AMERN WORLD 
A 826 0.032 - 0.500 26.717 
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PENNSYLVANIA 
CENT 57 0.004 - 0.250 0.250 
PEOPLE EXPRESS AI 57 - - - -
PEOPLE EXPRESS IN 16 0.009 - 0.050 0.150 
PETROLEUM 
HELICOP 219 0.008 - 0.050 1.860 
PIEDMONT AVIATION 179 0.018 - 0.100 3.254 
PINNACLE AIRLINES 2 - - - -
PRESIDENTIAL AIRW 50 - - - -
PROVINCETOWN 
BOST 32 - - - -
REGENT AIR CORP 9 - - - -

REPUBLIC AIRLINES 85 0.004 - 0.200 0.300 
ROYALE AIRLINES I 60 - - - -
SATURN AIRWAYS IN 95 - - - -
SEABOARD WORLD 
AI 219 0.003 - 0.100 0.600 
SIMMONS AIRLINES 55 - - - -
SOUTHERN 
AIRWAYS 79 - - - -
SOUTHWEST 
AIRLINE 373 0.009 - 0.120 3.521 
STATESWEST AIRLIN 33 - - - -
SUN WORLD INTL AW 10 - - - -
TEXAS AIR CORP 240 0.004 - 0.040 1.040 
TEXAS INTERNATION 180 0.004 - 0.040 0.640 
TIGER INTERNATION 175 0.026 - 0.225 4.475 
TRANS INTL AIRLS 9 - - - -
TRANS WORLD AIRLI 473 0.015 - 0.250 7.000 
TRANS WORLD 
AIRLS 294 - - - -
TRANS WORLD 
CORP 126 - - - -
TRAN SCONTI N ENTAL 362 0.001 - 0.250 0.500 
TRANSWORLD CORP 
D 64 0.038 - 0.150 2.460 
TRANSWORLD CORP 
L 8 - - - -
U A L CORP 540 0.009 - 0.313 4.838 
U A L INC 639 0.040 - 0.275 25.500 
U SAIR INC 80 0.009 - 0.030 0.720 
US AIRWAYS 
GROUP 166 - - - -
UNITED AIR LINES 1257 0.060 - 1.500 75.225 
USAIR GROUP INC 336 0.006 - 0.060 1.860 
W T C INTERNATION 42 - - - -
WESTAIR HOLDING I 44 - - - -
WESTERN AIR LINES 1004 0.038 - 0.450 38.590 
WIEN AIR ALASKA I 91 0.003 - 0.100 0.280 
WI EN 
CONSOLIDATED 5 - - - -
WINGS WEST AIRLIN 35 - - - -
WORLDCORP INC 138 - - - -
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Table 6. 
The Effect of Regulation and Dividends on Stock Return Volatility 

This table presents the results of the following difference of means regression: 

where a1 is the estimated population's standard deviation of monthly returns during year t extrapolated 
from the sample, a is the standard deviation of monthly returns during the period of regulation, a 2 is the 
excess standard deviation during the period of deregulation, and D is a dummy variable taking the value 
of I during the period of deregulation and 0 else. Pre and post refer to the cutoff dates used to define the 
period of regulation and deregulation respectively. ***,**,*indicates significance at the .01, .05 and 
.I 0 levels respectively. 

Pane/A. Pre 1982, Post 1988. 
Non-Dividend 

Entire Sample Dividend Payers Payers 
Adj . R-Sq .032 -.002 .044 
n 1141 481 660 
a, .119 .106 .130 
p-value .000*** .000*** .000*** 
a2 .032 -.001 .043 
p-value .000*** .843 .000*** 

Panel B. Pre 1978, Post 1988. 
Adj. R-Sq .043 .000 .053 
n 1007 410 597 
a, .114 .101 .126 
p-value .000*** .000*** .000*** 
a2 .037 .004 .047 
p-value .000*** .353 .000*** 

Panel C. Pre 1970, Post 1988. 
Adj. R-Sq .068 .030 .065 
n 767 328 439 
a, .103 .091 .115 
p-value .000*** .000*** .000*** 
a2 .048 .014 .057 
p-value .000*** .001*** .000*** 
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Table 7. 
The Effect of Regulation and Dividend Size on Stock Return Volatility 

This table presents the results of the following difference of means test: 

where cr1 is the estimated population's standard deviation of monthly returns during year t extrapolated 
from the sample, a is the standard deviation of monthly returns during the period of regulation, a 2 is the 
excess standard deviation during the period of deregulation, 0 is a dummy variable taking the value of I 
during the period of deregulation and 0 else, and Div1 is the total amount of dividends paid during year t. 
Pre refers to the cutoff dates used to define the period of regulation . The period of deregulation is 1989 -
2003. ***, * *, * indicates significance at the .0 I, .05 and .I 0 levels respectively. 

Pre 1982 Pre 1978 Pre 1970 
Adj. R-Sq .069 .077 .091 
n 1141 1007 767 
a, .128 .124 .115 
p-value .000*** .000*** .000*** 
a2 .027 .031 .040 
p-value .000*** .000*** .000*** 
UJ -.015 -.016 -.014 
p-value .000*** .000*** .000*** 
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Table 8. 
The Effect of Deregulation on Stock Return Volatility 

This table presents the results of the following difference of means test: 

where cr1 is the estimated population's standard deviation of monthly returns during year t extrapolated 
from the sample, a is the standard deviation of monthly returns during the period of regulation, a 2 is the 
excess standard deviation during the period of deregulation, D is a dummy variable taking the value of I 
during the period of deregulation and 0 else, and Div1 is the total amount of dividends paid during year t. 
Pre refers to the cutoff dates used to define the period of regulation . The period of deregulation is 1989 -
2003. *** , **,*indicates significance at the .01 , .05 and .10 levels respectively. 

Pre 1982 Pre 1978 Pre 1970 
Adj. R-Sq .069 .077 .091 
n 1141 1007 767 
a1 .128 .124 .115 
p-value .000*** .000*** .000*** 
az .027 .031 .040 
p-value .000*** .000*** .000*** 
UJ -.015 -.016 -.014 
p-value .000*** .000*** .000*** 
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Table 9. 
The Effect of 9/11 on Stock Return Volatility 

This table presents the results of the following difference of means test: 

at = a, + a zDt + a 3Divt + £1 

where <J1 is the estimated population 's standard deviation of monthly returns during year t extrapolated 
from the sample, a is the standard deviation of monthly returns during the period of regulation, a 2 is the 
excess standard deviation during the period of deregulation, D is a dummy variable taking the value of I 
during the pre-event period and 0 else, and Div1 is the total amount of dividends paid during year t. * ** , , 
** * indicates significance at the .0 I, .05 and .I 0 levels respectively. 

Pre= 4/35-8/01 Pre= 1188- 8/01 Pre= 6/99- 8101 
Adj. R-Sq .078 .045 .186 
n 824 191 54 
a, .087 .134 .117 
p-value .000*** .000*** .000*** 
a2 .083 .037 .053 
p-value .000*** .004*** .001 *** 
UJ .000 -.005 .002 
p-value .909 .352 .884 
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Table 10. 
Air Crashes 

This table shows descriptive statistics on airline crashes. Data are collected from Bosch, Eckard and 
Sin gal (1998) and from the National Transportation Safety Board. The crashes of 91 I I and the American 
Airlines crash in November 200 I are excluded. 

Crash Month and Year Crash Airline Number of Deaths 
December 1978 United 10 
February 1979 US Air 2 
May 1979 American 271 
October 1979 Western 72 
January 1982 Air Florida 74 
January 1982 World 2 
July 1982 Pan Am 145 
August 1982 Pan Am 1 
January 1983 Republic 1 
August 1985 Delta 135 
August 1987 Northwest 156 
November 1987 Continental 28 
December 1987 PSA 43 
August 1988 Delta 14 
December 1988 Pan Am 270 
February 1989 United 9 
July 1989 United 111 
September 1989 US Air 2 
December 1990 Northwest 8 
February 1991 US Air 34 
March 1991 United 25 
March 1992 US Air 27 
July 1994 US Air 37 
September 1994 US Air 132 
July 1996 TWA 230 
August 1997 Continental 1 
December 1997 United 1 
June 1999 American 10 
January 2000 Alaska 83 
January 2003 US Airways 19 
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Table 11. 
The Effect of Air Crashes on Stock Return Volatility 

This table presents the results of the following difference of means test: 

where cr1 is the estimated population ' s standard deviation of monthly returns during year t extrapolated 
from the sample, a is the standard deviation of monthly returns during the period of regulation, a 2 is the 
excess standard deviation during the period of deregulation, D is a dummy variable taking the value of l 
during the post-event period and 0 else, Div1 is the total amount of dividends paid during year t and DReg1 

is a dummy variable taking the value of I during the period of deregulation (post 1988), 0 else. ***, ** , * 
indicates significance at the .0 l , .05 and .l 0 levels respectively. 

(0,1) (0,2) (0,3) 
Adj. R-Sq .224 .225 .228 
n 824 824 824 
Ct.! .075 .075 .075 
p-value .000*** .000*** .000*** 
Cl.2 .023 .019 .020 
p-value .013** .008*** .001 *** 
CI.J .001 .001 .001 
p-value .475 .439 .527 
Cl.4 .058 .058 .057 
p-value .000*** .000*** .000*** 

101 



Table 12. 
The Effect of Deregulation on the Industry's Market Risk 

This table presents the results of the following single-index model test: 

where Ret, is the industry mean of monthly returns during month t, a is the intercept, p, is the industry's 
market risk during the period of regulation, D is a dummy variable taking the value of I during the period 
of deregulation and 0 else. Therefore, P2 is industry 's excess market risk during the period of 
deregulation. Statistical tests are conducted with the null hypotheses p, = 1.00 and P2 = 0. Pre refers to 
the cutoff dates used to define the period of regulation. The period of deregulation is 1989 - 2003. ** *, 
**, * indicates significance at the .0 I, .05 and . I 0 levels respectively. 

Pre 1982 Pre 1978 Pre 1970 
Adj. R-Sq .446 .450 .438 
n 741 693 605 
a .002 .002 .002 
p-value .3 78 .418 .422 
~I 1.434 1.434 1.417 
t-stat 6.78*** 6.58*** 5.71 *** 

~2 -.213 -.2 13 -.196 
p-value .119 .12 .163 
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Table 13. 
The Effect of 9/11 on the Industry's Market Risk 

This table presents the results of the following single-index model test: 

Ret1 = a + (~ 1 + 0 ~2 ) Rmt + £1 

where Ret1 is the industry mean of monthly returns during month t, a is the intercept, ~ 1 is the industry 's 
market risk during the pre-911 1 period, Dis a dummy variable taking the value of I during the post-9/ 11 
period 0 else. Various pre-9/11 periods are defined to control for deregulation and to equate the pre and 
post event sample sizes . *** , ** , *indicates significance at the .01 , .05 and .10 levels respectively. 

Pre= 4135-8101 Pre= 1188- 8/01 Pre= 6199-8/01 
Adj. R-Sq .449 .465 .602 
11 825 192 54 
a .002 .000 .005 
p-value .308 .956 .620 

~I 1.306 1.001 .864 
t-stat 5.77*** .009 -.502 

~2 .872. 1.178 1.313 
p-value .001 *** .000*** .001 *** 
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Table 14. 
The Effect of Air Crashes on the Industry's Market Risk 

This table presents the results of the following single-index model test: 

Ret1 = a+ CP1 + D ~2 ) Rmt + E, 

where Ret1 is the industry mean of returns during timet, a is the intercept, ~ 1 is the industry 's market risk 
during the non-crash periods, D is a dummy variab le taking the value of I during the post-crash period 0 
else. *** ,**, *indicates significance at the .01 , .05 and .10 levels respectively. 

(0,1) (0,2) (0,3) 
Adj. R-Sq .442 .442 .442 
n 825 825 825 
a .002 .002 .002 
p-value .359 .362 .351 

~~ 1.343 1.341 1.348 
t-stat 6.47*** 6.31*** 6.33*** 

~2 -.009 .025 -.052 
p-value .977 .903 .774 
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Table 15. 
The Effect of Inflation on Shareholder Returns 

This table presents the results of estimating the following single-index model : 

Ret1 =Yo+ (y, ) CPit+n + £1 

where Ret1 is the industry mean of returns during timet, y0 is the intercept, y1 is the industry 's sensitivity 
to changes in inflation as proxied for by the consumer price index (all items). The sample period is 
February 1946 through November 2003 . ***,**,*indicates significance at the .01, .05 and .10 levels 
respectively. 

n=O n=+J n=-1 n=-2 
Adj. R-Sq .008 .002 .013 .007 
n 694 694 694 693 
Yo .015 .012 .016 .015 
p-value .000*** .002*** .000*** .000*** 
y, -1.879 -1.125 -2.284 -1.747 
p-value .009*** .117 .001 *** .015** 
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Table 16. 
Descriptive Statistics 

This table shows various debt-to-asset ratios in percentages for American Airline, United 
Airline, Delta and an equally-weighted average of the three. Panel A shows the ratios during 
the period of economic regulation, Panel B shows the ratios during the period of Deregulation 
and Panel C shows the results ofthe paired-sample difference of means test. The first row 
shows the mean and the second row shows the standard deviation for Panels A, B and C. In 
Panel D, the first row shows the difference in means and the second row shows the p-value of 
the difference. 

Panel A. Regulation (1936- 1981) 
American Delta UAL EWA 

LIT Debt to .3130 .2072 .3088 .2821 
Total Assets .02818 .02322 .03498 .02720 
Total Debt to .5512 .3840 .5129 .4827 
Total Assets .01339 .01216 .01760 .01230 

Panel B. Phase-out (1982- 1988) 
LIT Debt to .1530 .1895 .1428 .1618 
Total Assets .02122 .07819 .06595 .02022 
Total Debt to .4382 .4295 .5297 .4658 
Total Assets .03864 .07406 .07504 .02086 

Panel C. Deregulation (1989- 2003) 
LIT Debt to .2176 .2287 .1710 .1968 
Total Assets .02588 .02756 .01757 .01848 
Total Debt to .4801 .5112 .5095 .5002 
Total Assets .02136 .02486 .03470 .01627 

Panel D. Paired-sample Difference of Means (Panel C minus Panel A) 
LIT Debt to -.09541 .02152 -.13785 -.08528 
Total Assets .046 .642 .002* ** .034** 
Total Debt to -.07108 .12714 -.00341 .01755 
Total Assets .016** .00 I*** .897 .361 

*** , ** , *indicates significance at the .01, .05 and .10 levels respectively. 
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Table 17. 
The Relation between Future Actual Debt Ratios (ADR) and Stock Return-

Modified Debt Ratios (IDR) for the Entire Period (1963- 2002) 

This table presents the results of estimating the following model : 

AOR;t+k = ao +( a1+ OREGa2 )AOR;, + (a3+ OREGa4 )IDR;t+k + £1 

where AOR is the actual corporate debt ratio and IDR is the implied debt ratio defined as follows : 

AOR, = O, I (E, + 0,) 
IDRt,t+k = o, I (E, *(I +X t,t+k) + 0,) 

where 0 is the book value of debt, E is the market value of equity and x is the stock return net of 
dividends. 
Since these estimations are across the entire sample period, the DREG dummy variable is zero. Thus, a2 
and a4 are also zero. The second column presents the regress ion 's adjusted r-squared and all subsequent 
columns present the regression coefficient in the first row and p-value in the second row. 

Panel A. k=l 
I Adj R" I ao I a, I a2 I aJ I a4 

American 
Coeff .96 1 -.013 .438 .596 
P-value .463 .000*** .000*** 
Delta 
Coeff .955 -.0 10 .343 .679 
P-value .469 .000*** .000*** 
United 
Coeff .423 .105 .5 14 .257 
P-value .136 .002*** .0 14** 
Panel B. k=2 
American 
Coeff .889 -.0 11 .278 .752 
P-value .768 .000*** .000*** 
Delta 
Coeff .927 -.009 .192 .827 
P-value .630 .006*** .000*** 
United 
Coeff .8 18 .114 .029 .7 17 
P-value .0 10*** .752 .000*** 
Panel C. k=3 
American 
Coeff .837 .049 .109 .789 
P-value .3 17 .175 .000*** 
Delta 
Coeff .9 10 .004 .085 .879 
P-value .883 .265 .000*** 
United 
Coeff .824 .088 .076 .724 
P-value .060* .396 .000** * 

*, **,***indicates significance at the .01 , .05 and .10 levels respectively. 
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Table 18. 
The Effect of Deregulation on the Relation between Future Actual Debt Ratios 

(ADR) and Stock Return-Modified Debt Ratios (IDR) 

This table presents the results of testing the effect of deregulation on debt ratios. The regulated period is 
1963-1981 and the deregulated period is 1989-2003. The following model is estimated: 

ADR;,+k = ao +( a 1+ DREGa2 )AOR;, + (a3+ DREGa4 )IOR;,+k + c:, 

Where 0 is a dummy variable taking the value of I in the post-regulation era (1989-2003), 0 else. All 
other variables are consistent with Table 4.2. The second column presents the regression's adjusted r-
squared and all subsequent columns present the regression coefficient in the first row and p-value in the 
second row. 

Panel A. k=l 
I Adj R" I ao I a, I a2 I aJ I a4 

American 
Coeff .922 -.019 .334 .Ill .684 -.064 
P-va1ue .542 .000*** .223 .000*** .438 
Delta 
Coeff .965 -.009 .466 -.182 .525 .209 
P-va1ue .629 .000*** .112 .000*** .033** 
United 
Coeff .875 .015 .406 -103 .550 .098 
P-value .707 .000*** .370 .000*** .339 

Panel B. k=2 
American 
Coeff .851 -.029 .220 .075 .806 -.009 
P-value .608 .016** .435 .000*** .942 
Delta 
Coeff .936 -.002 .263 -.115 .670 .186 
P-value .941 .050** .350 .000*** .068* 
United 
Coeff .781 .104 .090 -.100 .676 .075 
P-value .086* .479 .461 .000*** .499 

Panel C. k=3 
American 
Coeff .809 .032 .102 -.023 .808 .043 
P-va1ue .708 .376 .828 .000*** .577 
Delta 
Coeff .920 .039 .047 -.025 .671 .202 
P-value .376 .774 .852 .000*** .061 * 
United 
Coeff .779 .095 .048 .019 .726 -.002 
P-va1ue .208 .740 .875 .000*** .988 

*** , ** , * indicates significance at the .0 I, .05 and .I 0 levels respectively. 
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Table 19. 
Correlation Matrix 

This table presents the correlations between the percentage of the carrier's fleet 
obtained under an agreement qualify as an operating lease (OLP), the market portfolio 
(RM), the consumer price index (CPI), the log-change in crude oil prices (CRUDE) and 
the carrier's age (AGE). The first row shows the correlation and the second row shows 
the p-value. 

Panel A. Southwest Airlines 
OLP RM CPI CRUDE AGE 

OLP -.160 .241 -.073 -.979 
.329 .251 .421 .000*** 

RM -.292 .032 .263 
.207 .465 .231 

CPI .624 -.300 
.027*** .200 

CRUDE .016 
.482 

Panel B. American Airlines 
OLP RM CPI CRUDE AGE 

OLP .188 -.410 .025 .371 
.301 .120 .473 .146 

RM -.292 .032 .263 
.207 .465 .231 

CPI .624 -.300 
.027*** .200 

CRUDE .016 
.482 

Panel C. Delta Airlines 
OLP RM CPI CRUDE AGE 

OLP -.105 .506 .219 -.342 
.387 .068** .271 .166 

RM -.292 .032 .263 
.207 .465 .231 

CPI .624 -.300 
.027** .200 

CRUDE .016 
.482 

***,**indicates significance at the .01 and .05 levels respectively. 
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Table 20. 
Time Series Analysis 

This table presents the results of estimating the following model: 

where OPit is the operating performance of carrier i at timet, OLPit is the percentage of 
the carrier i's fleet financed under an arrangement qualifying as an operating lease at 
time t, and SIZEit is the size of carrier i at time t as measured by total revenues. RM~o 
CPI1, and CRUDE1 are the returns to the CRSP equally weighted portfolio, the log 
change in the consumer price index and the orthogonalized log change in crude oil price 
respectively . 

Southwest American Delta 
Adj. R-sq -.181 .899 .780 
Intercept 1.325 1.442 1.295 
OLP -.99 1 -1.790 -1.384 

.353 .006*** .005*** 
RM .006 .043 .056 

.935 .270 .322 
CPI .299 -1.342 5.609 

.904 .389 .057* 
CRUDE -.046 -.025 -.058 

.449 .458 .247 
AGE -.033 -.013 -.013 

.306 .011 *** .037** 

***,**,*indicates significance at the .01, .05 and .10 levels respectively. 
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Table 21. 
Cross-Sectional Analysis 

Panel A presents the correlations between the percentage of the carrier's fleet obtained 
under an agreement qualify as an operating lease (OLP), the carrier's size as measured 
by total operating revenue (SIZE) and the carrier's age (AGE). The first row shows the 
correlation and the second row shows the p-value. Panel B presents the results of 
estimating the following model: 

OPi =a+ ~ 1 0LPi + ~20rthSIZEi + ~sOrthAGEt+ et 

where OPi is the operating performance of carrier i as measured by operating income 
scaled by total assets, OrthAGE1 is the orthogonalized AGE from above and OrthSIZEi 
is the orthogonalized SIZE variable from above. 

Panel A. Correlation Matrix 
OLP AGE SIZE 

OLP -.543 -.493 
.022** .037** 

AGE .879 
.000*** 

Panel B. Regression Results 
OLP OrthAGE OrthSIZE 

Adj. R-sq .138 
Coefficient .074 -.004 .000 
P-value .624 .059* .592 

* * *, * *, * indicates significance at the .01, .05 and .1 0 levels respectively. 
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Figure 1. Airline Industry (1926-2002) 
Source: The Air Transport Association of America, Inc. 
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Figure 2. Airline Industry Profits (1947 -2002) 
Source: The Air Transportation Association of America , Inc. 
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Figure 3. Profitability by Broad Industry Groups 
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Figure 4. Profitability of Private Industry Sub
Groups 
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Figure 5. Profitability of Transportation and 
Public Uti lites Industry Sub-Groups 
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Figure 6. Cumulative Profitability of 
Transportation and Public Uti lites Industry Sub

Groups (Base Dollar) 
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Figure 7. Profitability of Transportation Industry 
Sub-Groups 
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Figure 8. Ordinary Dividends Paid 
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