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Abstract: This thesis studies the relationships between systematic risk, financial indicators and the financial 

crisis from the perspective of international airlines. The thesis uses the CAPM beta of airline stock as the 

proxy for airline systematic risk and explores its relationships with six financial indicators and the financial 

crisis which broke out in the second half of 2008. The findings of 28 international airlines over the period of 

1997 to 2002 and 2007 to 2012 indicate that (1) airline systematic risk is negatively related to profitability and 

positively related to size, and these relationships hold over time periods, (2) the negative relationship between 

airline systematic risk and operational efficiency exists while it changes the sign over recent time periods, (3) 

airline systematic risk positively responds to financial leverage while its significance is influenced by samples 

used, (4) the positive relationship between airline systematic risk and liquidity is only significant over the first 

period, (5) no findings suggest airline systematic risk is related to growth. Moreover, the relationship between 

airline systematic risk and the financial crisis is not straight-forward because of lacking clear-cut judgment of 

the financial crisis year for airlines. Moreover, this thesis also tries panel data methods and finds both the 

same and different results compared with the model without panel data methods.  

 

Keywords: international airlines, systematic risk, the CAPM, financial indicators, the financial crisis 



1 

 

1. Introduction 

With the growing internationalization, deregulation of government administration, relatively stable 

political environment and the development of air transportation technology, airlines are playing an 

increasingly significant role in the global economy. According to the International Aviation Transportation 

Association (IATA) statistics, worldwide airlines created $717 billion in 2013 which contributed 1% of the 

global GDP of that year. By the end of 2014, the industry offered 2.45 million jobs in airlines and relevant 

business all over the world (IATA, 2013, 2014). The tight connection between airlines and global economy on 

one hand drives the prosperity of the industry, however on the other hand builds a very risky external 

environment for airlines. The 9/11 terrorist attacks considerately impacted the entire US airlines in 2001 and 

leaded to a $7.7 billion net loss (Campbell, 2002). The pandemic SARS broke out in the second quarter of 

2003, which brought a $6 billion in lost revenues to Asia-Pacific airlines (IATA, 2006). Under the overcast of 

the financial crisis since the second half of 2008, worldwide airlines suffered 26.1% net profit loss in 2008 

and 16.5% decrease of revenue in 2009. Apart from above events, wars and natural disasters, increasing prices 

of fuel and other key resources etc. also impact the airline industry (Lee and Jang, 2007). The mechanism 

behind above reality is that external adverse factors greatly impact the economy, the market and even the 

regulation, which jointly compose the external operating environment for airlines. Therefore, airlines are 

susceptible to their external environment with plenty of uncontrollable risks (Lee and Jang, 2007), which are 

for the entire industry and cannot be avoided.  

The terminology of systematic risk helps us understand the risk of airlines which is related to the external 

environment. Sharp (1964) defines the systematic risk as the risk responsive to the total risk of the 

combination of investments and it cannot be diversified. If we consider the entire market as that combination, 

the systematic risk of an individual airline is the extent to which its risk is related to the market risk. The 

systematic risk of the airline industry is composed by systematic risks of individual airlines, which according 

to the definition cannot be cancelled out no matter how many airlines are in the industry. Therefore, the fact 

that airlines are susceptible to their external environment can be financially explained by airlines having high 

systematic risk.  

As the pioneer of asset pricing theory, the Capital Asset Pricing Model (CAPM), contributes not only to 

the method of valuating risky assets but also the method to measure the systematic risk of asset. In the CAPM, 

the systematic risk of risky assets is measured by beta, which is the covariance of the asset return with the 

market return divided by the variance of the market return (Ross, Westerfield, Jaffe and Jordan, 2011). The 
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beta of the company stock, which reflects the systematic risk of stock, can also be applied as the proxy for the 

systematic risk of the company. Logue and Merville (1972) think that the extent to which a company is 

influenced by macroeconomic conditions can be measured from the beta of the company stock, since the 

company stock returns indicate current and potential earning power by a company against general economic 

situations. Therefore, this thesis uses the CAPM beta of the airline stock to represent the systematic risk of the 

airline. In the current literature, some academics estimate airline beta using the model with dynamic structures 

and argue that the dynamic model is more accurate (Chuang, Lu and Fu, 2006; Turner and Morrel, 2003). This 

thesis still follows the CAPM method to estimate airline beta because this method has been well applied to 

estimate airline beta in previous studies (Lee and Jang, 2007; Hung and Liu, 2005). Besides, as time is limited, 

the more convenient CAPM method is relatively suitable for this thesis.  

Although the systematic risk cannot be avoided, it can be judged and even managed if we know its 

influencing factors. At least two groups of people, investors and company managers, could be the 

beneficiaries from understanding relationships between systematic risk and its influencing factors. For 

investors, it helps to estimate the risk of the company when they make investment decisions，because the 

systematic risk reflects the extent to which the company is affected by the market conditions. If investors can 

judge the systematic risk from accessible information, such as financial information reported by the company, 

they can interpret the current and potential risk of the company in which they invest or plan to invest (Lee and 

Jang, 2007). For company managers, systematic risk of the company indicates the market valuation of the 

company’s financial, marketing, and production policies compared to other companies in the macroeconomic 

environment (Logue and Merville, 1972). Therefore, knowing the relationship between systematic risk and its 

influencing factors helps airline managers in making, implementing and adjusting policies.  

This thesis chooses the company-specific factors which are indicated by financial indicators as the 

studied objects and explores how they affect company systematic risk. The reasons are multiple. Firstly, 

financial indicators are widely accessible, especially for the people who are externally related to the company, 

such as investors. They can easily get financial indicators from financial reports which are publicly published 

by the company. Secondly, financial indicators are standardized by conventional or regulated measurements, 

which make it possible to compare them through periods of time and across companies.  

Many studies explored the relationships between systematic risks and financial indicators (Ross, 

Westerfield, Jaffe and Jordan, 2011; Choudhry, 2005; Gu, 2002; Gu and Gao, 2000; Borde, 1998; Borde, 

Chambliss and Madura, 1994; Cosh and Hughes. 1994; Jesen, 1986; Ang, Peterson and Peterson, 1985; Moyer 
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and Charfield, 1983; Bowman 1979; Robichek and Cohn, 1974; Hamada, 1972; Logue and Merville, 1972; 

Kettler and Scholes, 1970). These financial indicators include revenue, financial leverage, operating leverage, 

operational efficiency, profitability, company size, growth, dividend, tax payment, etc. Even though their 

conclusions are mixed and not straight-forward because of different samples, time periods or other reasons, 

they offer a rich theoretical basis for this thesis.   

Most studies are on relationships between general companies’ systematic risk and financial indicators, 

only few studies have paid attention specifically to airlines. Lee and Jang (2007) study the relationship 

between airline systematic risk, which is measured by the CAPM beta of the stock, and the six financial 

indicators including financial leverage, liquidity, operational efficiency, profitability, company size, growth 

and one operational indicator, safety by empirically testing 16 US airlines over 1997 to 2002. Hung and Liu 

(2005) specifically concentrate on two Taiwanese airlines and study how airline systematic risk responds to 

financial and operating leverage, business cycle, total asset and return on equity (ROE) over the period of 

1993 to 2004. Unlike Lee and Jang (2007), they use both the CAPM beta and Fama and French’s three factors 

model (TFM) beta to measure airline systematic risk. All above studies onspire the idea of this thesis, 

especially Lee and Jang (2007) because they deeply review literature in the field and clearly explain the 

measurement of financial variables and the methodology of empirical study. Nevertheless, further study needs 

to be done on the basis of existing papers. First, existing studies only focus on airlines in one country, thus the 

study from a broader and more international perspective is necessary. Second, since existing works study 

periods over 10 years ago, it is significant to check whether the conclusions still hold in recent time period and 

to update new findings. Additionally, the study of airline systematic risk and the financial crisis is still blank. 

Starting from above study needs and based on existing studies, this thesis intends to (1) further research the 

relationships between airline systematic risk and airline financial indicators by using more international 

samples, (2) check whether the relationships found for earlier years still hold when a more recent time period 

is studied, (3) try to detect the relationship between airline systematic risk and the financial crisis breaking out 

in the second half of 2008, which is a current blank field of study. 

To achieve the objective, this thesis uses a multiple regression model in which airline systematic risk 

(beta) is explained by six financial indicators including financial leverage, liquidity, operational efficiency, 

profitability, company size and growth and the financial crisis variable on the sample of 28 international 

airlines. The main body and most of the independent variables are introduced from the study of Lee and Jang 

(2007), though several modifications have been made, through which the model differs from that of Lee and 
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Jang (2007): besides the same period with that of Lee and Jang (2007), the model of this thesis has a second 

period which is more recent; the model also studies the financial crisis; safety variable is not included in the 

model because of the difficulty in collecting data.  

The empirical study of this thesis is conducted in three steps. First of all, the thesis tests airline systematic 

risk and six financial indicators over the period of 1997 to 2002 which is identical to that in the study of Lee 

and Jang (2007). Then findings of international samples of this thesis and those of US samples used by Lee 

and Jang (2007) are compared. In the second step, the same variables are kept in the model, while a more 

recent period from 2007 to 2012 is examined. Results are compared with findings of the first step to indicate 

whether the relationships are constant or time-varying. In the third step, the financial crisis variable which is a 

dummy with value 1 for the financial crisis year and 0 for other years is added to the model, aiming to explore 

the financial crisis impact on airline systematic risk. 

Through the three-step empirical study, this thesis has several findings on international airlines. Airline 

systematic risk negatively responds to profitability and this relationship holds across periods of time. The 

positive relationship between airline systematic risk and size is also maintained over time. The relationship 

between airline systematic risk and operational efficiency exists but it is opposite over early and recent time 

periods. Airline systematic risk in positively influenced by financial leverage, but this relationship is not 

significant over the first period because of using international samples. Additionally, this thesis partially 

proves that airline systematic risk is positively related to liquidity because the relationship is only significant 

over the first period. No relationship between airline systematic risk and growth is detected. As for the 

financial crisis, this thesis finds it hard to exactly explain how airline systematic risk is affected by the 

financial crisis because different results exist when consider different years as the financial crisis year for 

airlines.  

Moreover, this thesis tries panel data methods to examine above findings. After panel data methods used, 

the relationships between airline systematic risk and financial indicators of liquidity, profitability and size hold 

while operational efficiency is no longer affecting airline systematic risk over the first time period. When the 

recent time period is studied the thesis finds that profitability still negatively influences airline systematic risk. 

No relationship between airline systematic risk, financial leverage, and operational efficiency is suggested by 

the regression using panel data methods but a new finding that airline systematic risk positively responds to 

liquidity is detected. Additionally, the positive relationship between airline systematic risk and size changes 

the sign. The relationship between airline systematic risk and the financial crisis is still not straight-forward. 
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This thesis differs with previous in many aspects and these differences lead to its contributions. First, the 

thesis use international samples, thus its findings offer an international perspective for studies on airline 

systematic risk. Second, the thesis adds a second time period which is more recent thus it brings recent 

empirical findings to the current literature. Third, with including the financial crisis, the thesis preliminarily 

starts to fill the current blank study of the relationship between airline systematic risk and the financial crisis.  

However, a few improvements also need to be done in the future study. The dynamic method to estimate 

beta could be attempted to enrich studies on airline systematic risk. Additionally, the more clear-cut definition 

could be referred to when judging the financial crisis year for airlines.  

The thesis is structured into 6 sections. In the second section, the thesis reviews current literature in the 

studies. Both studies on general companies and airlines are included. The third section introduces the 

methodology used in this thesis, including the method of estimating systematic risk (beta) and the multiple 

regression model. Afterwards, the forth section is about data collections and processing. The empirical test 

results are reported and discussed in the fifth section. The last section concludes the thesis and discuss the 

places need to be improved. 

 

2. Literature Review 

This section contains two main fields of literature. The first field reviews literature of the CAPM and the 

systematic risk measured in the CAPM. The second field summarizes discussions, arguments, findings and 

conclusions among existing papers which study the relationships between systematic risk of the company and 

its financial indicators. After reviewing literature, the relationships between airline systematic risk and 

financial indicators are hypothesized.  

 

2.1 The CAPM and Systematic Risk 

The CAPM provides the first coherent framework for answering the question on how the risk of an asset 

should affect its expected return (Perold, 2004) thus it marks the birth of the asset pricing theory (Fama and 

French, 2004). Popular history generally awards the initial development of the CAPM to the works of Sharpe, 

Lintner and Mossin (French, 2003). In the CAPM, the expected return on risky asset is the risk-free interest 

rate plus a risk premium which is the estimated market beta of the asset times the market risk premium. 

Mathematically, the expected return on risky asset has following form: 

                      (1) 
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(2) 

Where, 

   is the expected return on the asset i;    is the risk-free interest rate;    is the estimated market beta of 

asset i and    is the return on market portfolio;              is the risk premium of asset i. 

One of the CAPM’s developers, Sharp (1964), defines two types of risk of risky assets: the component of 

the total risk in which the return of the asset changes in response to the variations of the combination of assets 

is termed systematic risk. Under the assumption of homogeneous expectation, the combination of assets is the 

market portfolio (Ross, Westerfield, Jaffe and Jordan, 2011). The other part of the total risk which is specific 

in individual asset is called unsystematic risk. Systematic risk is often called market risk because it affects 

most assets in the market to some degree (Ross, Westerfield, Jaffe and Jordan, 2011) thus systematic risk 

cannot be eliminated through diversification (Sharp, 1964). Although systematic risk cannot be undiversified, 

it does vary by different assets. The asset with high degree of systematic risk is more greatly influenced by 

market volatility than the asset with low systematic risk and vice versa.  

In the CAPM, beta is used to measure the systematic risk of an asset (Perold, 2004). For example, stock 

beta measures the co-movement of the stock return with the market return and beta is called the systematic 

risk of the company stock (Bowman, 1979). Rethinking the CAPM shown in formula (1), from geometric 

perspective, beta is the slope of the regression line between the expected return on the stock and the return on 

the market portfolio risk premium, the greater the beta, the steeper the regression line. From the view of 

practitioner, beta is considered as the extent to which the stock is a substitute for investing in the market 

(Perold, 2014). This thesis uses the actual definition from Ross, Westerfield, Jaffe and Jordan (2011)’s 

corporate finance textbook that beta is the covariance of the asset return with the market return divided by the 

variance of the market return which is described:  

    
          

      
 

Where,  

    is the estimated market beta for the asset i;            is the covariance between the return on asset i 

and the return on market portfolio;        is the variance of the market. 

The value of beta reflects not only the extent to which the return on asset varies in response to market 

return changes but also the direction of this co-movement. If     , the return on asset i is positively 

responsive to market return changes and the higher the value of   , the more the responsiveness; If     , 

the return on asset i moves negatively with the market return changes, and the lower the    value, the greater 
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the movement. If     , asset i is an market-riskless asset because the return is uncorrelated with the market 

fluctuation. 

Logue and Merville (1972) state that the extent to which a company is influenced by macroeconomic 

conditions can be measured from the beta of the company stock since the company stock returns indicate 

current and potential earning power by a company against general economic situations. Based on this theory, 

this thesis decides to use the systematic risk of the airline stock, which is the airline stock beta, as the proxy 

for the systematic risk of the airline. 

A fact needs to discuss is that the CAPM has been facing challenges from researches. The study of Fama 

and French (1992) is one of the most well-known studies which test the CAPM. In a cross-sectional regression, 

Fama and French (1992) do not find a significant estimated beta, while they find that company size has 

substantial explanatory power on the stock return because the size effect is significant no matter whether beta 

is included in the regression or not. They also find the book-to-market ratio accounts for substantial portion of 

the variation in returns and this influence seems to be more powerful than the size effect. Although Fama and 

French (1992) make a persuasive case against the CAPM, recent studies are challenging their results by 

significant beta after using returns over other time periods. Moreover, the data seem to suggest that people 

who use the CAPM can still get worth advice now (Jagannathan and McGrattan, 1995). Therefore, this thesis 

believes the CAPM is a valid model and it can offer important theoretical foundation for the study. 

 

2.2 Relationships between Systematic Risk, Financial Indicators and the Financial Crisis 

This subsection reviews literature on how financial indicators and the financial crisis influence the 

company systematic risk. Financial indicators and the financial crisis are discussed individually and the 

hypotheses of the relationships between airline systematic risk, financial indicators and the financial crisis are 

made. This part reviews literature of six financial indicators (financial leverage, liquidity, operational 

efficiency, profitability, company size, growth) and the financial crisis. Financial indicators which are not 

covered by this thesis could be focused in future studies.   

 

2.2.1 Financial Leverage 

Financial leverage is the extent to which a company relies on debt. A leveraged company is the company 

with some debt in its capital structure (Ross, Westerfield, Jaffe and Jordan, 2011). Modigliani and Miller 

(1958) show in their theory (the MM theory) that the company with higher financial leverage involves higher 
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risk for stock investors thus they require a higher return on the stock. In the mean-standard deviation version 

of the CAPM, the nominator of beta equation which is the covariance of the asset's return with the market 

portfolio's return should be greater for the stock of a company with a higher financial leverage than for the 

stock of another company in the same risk-class with a lower financial leverage (Hamada, 1972). This 

conclusive positive relationship is explained by the equation that the company beta is a weighted average of 

the betas of debt and equity each with a weight less than 1. As beta is very low in practice, it can be assumed 

that debt beta is zero (Ross, Westerfield, Jaffe and Jordan, 2011). Therefore, based on above equation and 

assumption, it concludes that the equity beta of a levered company will always be greater than the equity beta 

of an otherwise identical all-equity company. 

Empirical studies on airlines have found overall the same results with above theory. Hung and Liu (2005) 

studied two Taiwanese Airlines, China Airline and EVA Airways over 1993 to 2004, and they find that 

financial leverage is overall positively related with airline beta values. Moreover, Lee and Jang (2007) shows 

a positive relationship exists between airline beta and financial leverage through the study of 16 US airlines 

over 1997 to 2002. After reviewing both theoretical and empirical literatures, this thesis hypothesizes the 

relationship between airline systematic risk and financial leverage as 

Hypothesis 1: Financial Leverage can positively affect airline systematic risk.   

 

2.2.2 Liquidity 

Liquidity or accounting liquidity refers to the ease and quickness with which assets can be converted to 

cash (Ross, Westerfield, Jaffe and Jordan, 2011). Liquidity is an important indicator of the company because it 

represents the company’s ability to meet its short-term liability. The more liquid a company’s assets, the less 

likely the company is to experience problems meeting short-term obligations. Thus, the probability that a 

company will avoid financial distress can be linked to the company’s liquidity (Ross, Westerfield, Jaffe and 

Jordan, 2011). Conventionally, liquidity can be measured by current ratio (current asset divided by current 

liability), quick ratio (current asset excluding inventory and divided by current liability) and cash ratio (cash 

divided by current asset).  

Regarding the relationship between the company systematic risk and liquidity, studies show opposite 

findings. Kettler and Scholes (1970) find that company systematic risk is negatively related with the liquidity. 

They explain that the return of liquid assets or current assets is less volatile than that of noncurrent assets, thus 

different riskiness among companies can be explained by the differential riskiness in their noncurrent assets. 
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On the contrary, basing on the agency theory, Jensen (1986) indicates that company systematic risk is 

positively related to liquidity. He explains that there are conflicts on the payout policy between shareholders 

and managers of the company and the conflict becomes much severe when the company is generating 

considerable free cash flow which is the cash flow exceeding the required amount of cash flow to fund all 

projects with positive present value at the relevant cost of capital. Managers would tend to maximize the 

amount of resources over which they have control. However, this tendency may lead to an overemphasis on 

corporate size or growth and result in abusing the company’s liquidity to the inefficient projects which 

increases the company’s risk level.  

Exiting studies on airlines show ambiguous relationships between airline systematic risk and liquidity. 

Hung and Liu (2005) find a partially positive relationship since one of their sample has a positive and 

significant coefficient of the liquidity variable while the other airline has a positive but insignificant liquidity 

coefficient. Lee and Jang (2007) get a negative liquidity coefficient from their regression however it is not 

statistical significant. This thesis follows Hung and Liu (2007)’s conclusion and makes the second hypothesis 

that 

Hypothesis 2: Liquidity has positive influence on airline systematic risk.   

 

2.2.3 Operational Efficiency 

Operational efficiency illustrates how efficiently the company generates outputs by inputs, which is how 

efficiently the company is managing its assets. The company which has a high efficiency may be facing a 

small probability of loss or actual failure due to excellent management and therefore, the company exhibits 

low risk (Borde, 1998). However, high efficiency may be because of implementing aggressive business 

strategy (Borde, 1998) for example the company pursues fast sales growth without paying much attention to 

controlling the cost. In this situation, the company is facing a higher risk (Gu and Gao, 2000). 

Operational efficiency is measured by efficiency ratios which indicate outputs, often represented by sales 

revenues, for given level of assets. Two ratios, sales to total assets which is named assets turnover ratio and 

measures revenue created per dollar of assets, and sales to fixed assets which is named fixes assets turnover 

ratio and measures revenue per dollar of fixed assets, are used as efficiency ratios (Gu, 2002). Previous studies 

use these efficiency ratios as proxy for operational efficiency when they are exploring the relationship 

between airline systematic risk and operational efficiency. Lee and Jang (2007) use asset turnover ratio to 

measure operational efficiency of each sample to study the relationship between airline systematic risk and 
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operational efficiency. They get a positive coefficient of the operational efficiency variable through their 

regression however it is not statistically significant.  

From above discussion, it is hard to know the common relationship between airline systematic risk and 

operational efficiency. The thesis presumes that airline managements can comply with professional ethics and 

exert responsibilities, which is consistent with Borde (1998). Therefore the hypothesis 3 is 

Hypothesis 3: Operational efficiency can negatively influence airline systematic risk.  

 

2.2.4 Profitability 

Profitability shows the company’s ability of covering all costs and providing some returns relative to 

sales or investments (Gu, 2002). The logic behind profitability is that the higher the profitability the lower the 

probability of company failure (Logue and Merville, 1972). The relationship between company systematic 

risk and profitability differs among industries. In general, the company’s systematic risk is negatively related 

to its profitability because high profitability enhances the company’s ability to lower the financial instability 

which, as a result, lowers the company’s systematic risk. Logue and Merville (1972) prove the above 

discussion by finding a negative relationship between systematic risk and profitability after studying 287 

Fortune 500 companies during the investigated period of 1966 to 1970. Borde (1998) shows the systematic 

risk of restaurant company is negatively responsive to its profitability. Researches which focus on airlines, 

such as Lee and Jang (2007) and Hung and Liu (2005) also find negative relationship between airline 

systematic risk and profitability, although they use samples in different countries. However, the negative 

relationship may be different in financial industry. Borde, Chambliss, & Madura (1994) study 43 US insurance 

companies and find that the company with higher profitability is exposed to greater risk. This may be because 

of the profitability–risk characteristics of financial industry that the financial company would be more 

profitable when it is taking more credit risks.  

Even though current papers are showing inconsistent results, the negative relationship proved by studies 

on non-financial industry, especially on airlines may be more instructive for this thesis. Thus the thesis 

hypothesizes that 

Hypothesis 4: Profitability negatively affects airline systematic risk. 

 

2.2.5 Company Size 

Company size presents the scale of the company. There have been many papers studying the relationship 
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between company systematic risk and size, and they have found a negative relationship. These studies state 

that the large company is too large to fail. Firstly, the large company tends to diversify its business more 

efficiently because of strong financial ability. Secondly, diversification can lower the risk since the violation 

of one business section can be diversified by other sections. Thirdly, large company can achieve economies of 

scale, which enable the company to maintain a lower unit cost thus increases the probability for the company 

to defense the distress risk (Ang, Peterson and Peterson, 1985). However, Bowman (1979) does not believe 

that company systematic risk is related to size because he thinks capital structure is the only financial indicator 

which is directly related to systematic risk. Since expanding the company size by new investments doesn’t 

involve the capital structure of the company thus there is no necessary relationship between systematic risk 

and size.  

The results of studies on airline industry seem complicated. Lee and Jang (2007) find a positive 

relationship between airline systematic risk and size by US samples, meaning that the larger the airline the 

riskier it is. This finding is different from the results in above discussions which support the positive 

relationship. Hung and Liu (2005) examine the same question by two Taiwanese samples. They also find a 

negative and significant relationship for one airline when they use the TFM beta. Based on above discussion, 

especially discussions on airlines, the hypothesis 5 of this thesis is 

Hypothesis 5: airline size has negative influence on airline systematic risk.  

 

2.2.6 Growth 

Company growth is often measured by asset growth and revenue growth. Empirical studies on the 

relationship between systematic risk and financial indicators generally hypothesize and observe the positive 

correlation between risk and growth (Bowman, 1979). Logue and Merville (1972) think that growing asset 

brings growing profit. If it is more profitable in particular business, more companies will enter the business 

and increase the competition which may lead to the company more sensitive to the economics fluctuations. 

Cosh and Hughes (1994) consider the question from the internal perspective of the company: to achieve the 

aim of growth, the company tries to look for outside financing and to it have to train and educate at the 

expense of time and money. These internal adjustments may result in high leverage which lifts up the 

systematic risk of the company. On the contrary, Moyer and Chatfield (1983) find a negative relationship 

between company systematic risk and earnings growth. They explain that investors may regard the growing 

earnings as the indication that the company has abilities to manage its risk successfully but the company with 
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a low or even negative growth may fail in managing the risk. 

Lee and Jang (2007) use the change of earnings before interest and tax (EBIT) to measure airline growth 

when they study US airlines. They find a both negative and significant relationship. They combine this finding 

with the negative relationship between airline systematic risk and leverage and explain that the growing EBIT 

provides a cushion for the airline to manage the financial and operating leverage thus airline systematic risk is 

negatively associated with the airline growth. This thesis follows Lee and Jang (2007) and hypothesizes that 

Hypothesis 6: growth positively influences airline systematic risk. 

 

2.2.7 The Financial Crisis  

A financial crisis is a disruption to financial markets in which adverse selection and moral hazard 

problems become much worse, so that financial markets are unable to efficiently channel funds to those who 

have the most productive investment opportunities (Mishkin, 1992). The result of the financial crisis is that 

the economy deviates from the equilibrium. Relative to the company-specific financial indicators, the 

financial crisis is more about a macroeconomic factor because the financial crisis has a broad influence on 

most of the companies in the market. Academics have tried to explore the relationship between company 

systematic risk and the macroeconomic environment. Robichek and Cohn (1974) assume this relationship and 

by studying company stocks. They find a small but statistically significant number of companies whose stock 

systematic risk varies as functions of macroeconomic variable. However, the relationship is mixed with 

positive and negative signs.  

Other studies, for example, Choudhry (2005) directly focuses on a financial crisis. Choudhry (2005) 

studies the relationship between time-varying stock beta of Malaysian and Taiwanese companies during the 

Asian financial crisis which happened through 1997 to 1998. Their results show that the time-varying betas of 

companies from both countries are indeed affected by the financial crisis but the results are mixed with both 

positive and negative signs. Another finding of their study is that the company from the country which is more 

seriously impacted by the financial crisis (Malaysia) is more affected by the financial crisis.  

Few studies on airline industry explore the question. Hung and Liu (2005) test the relationship between 

airline systematic risk and business cycle and they find that airline systematic risk is positively responsive to 

business cycle which indicates that airline revenue appears more cyclical in an expansionary phase of business 

cycle than in a contractionary phase thus the airline tend to carry more systematic risks in good economics 

situations. Their finding is partially supported by Ross, Westerfield, Jaffe and Jordan (2011) that cyclical 
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company has high beta because its business is highly tied to the business cycle since its business is highly 

responsive to the market. However, Ross, Westerfield, Jaffe and Jordan (2011) do not point out in which phase 

of the business cycle the company systematic risk is high or low. This thesis specifically focuses on the latest 

financial crisis which broke out in the second half of 2008 and hypothesizes that 

Hypothesis 7: the financial crisis negatively impacts airline systematic risk.  

In the end of this section, the thesis summarizes all the reviewed studies on table 1. The expected 

significance shows the relationships between company systematic risk, financial indicators and the financial 

crisis, which are detected in literature. Moreover, the expected significance is based on findings of both 

general companies and airlines. 

 

Table1: Summary of literatures in the relationship between systematic risk and financial indicators 

Financial Indicators/ the Financial Crisis  Expected Significance Reference 

Financial Leverage + Ross, Westerfield, Jaffe and Jordan (2011); Lee 

and Jang (2007); Hung and Liu (2005); Hamada 

(1972) 

Liquidity +/ - Ross, Westerfield, Jaffe and Jordan (2011); Jesen, 

(1986); Hung and Liu (2005);Kettler and 

Scholes, (1970) 

Operational efficiency  +/ - Gu and Gao (2000); Borde (1998) 

Profitability  - Lee and Jang (2007); Hung and Liu (2005); 

Borde, Chambliss and Madura (1994); Logue 

and Merville (1972) 

Company size  +/- Lee and Jang (2007); Ang, Peterson and Peterson 

(1985)  

Growth  +/ - Lee and Jang (2007); Cosh and Hughes (1994); 

Moyer and Charfield (1983); Bowman (1979); 

Logue and Merville (1972) 

The financial crisis +/- Choudhry (2005); Hung and Liu (2005) 

Notes: “+” positive relationship; “–” negative relationship  

 

3. Methodology 

The contents of this section are about methodology used in the thesis. The section is structured into three 

parts. First of all, it presents the method to estimate airline systematic risk (beta). The second part explains the 

multiple regression model of this thesis. In the last part, the three-step empirical study is introduced. 
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(3) 

3.1 Estimating Method of Beta 

This thesis uses the CAPM beta, which is the systematic risk of airline stock, as the proxy for airline 

systematic risk. Given the limitation of accessible database, the only way to get beta for this thesis is to 

estimate it. The CAPM beta is usually estimated with the use of linear regression analysis applying historical 

stock and market return data (Perold, 2004). In airline studies, the CAPM beta is well applied (Lee and Jang, 

2007; Hung and Liu, 2005). However, Turner and Morrell (2003) suggest the CAPM may not be the most 

suitable model to estimate systematic risk of airline stock because of low regression model fits. Chuang, Lu 

and Fu (2006) compare the systematic risks estimated by the CAPM and three time-varying models (the 

Schwert and Seguin model, the multivariate GARCH (M-GARCH) model and the Kalman filter algorithm
1
 ) 

when using both domestic and international market indexes as the proxy for the market. They conclude that 

the Kalman filter algorithm method with domestic market index is the superior model for capturing systematic 

risk for airlines stock.  

Despite facing arguments on the appropriateness of using the CAPM to estimate systematic risk of airline 

stock, this thesis still follows the CAPM for multiple reasons. Firstly, the CAPM has been well used for 

estimating systematic risk of airline stock in previous studies. Secondly, the CAPM continues to inspire both 

theoretical and empirical research even though it has been argued and challenged (French, 2003). Thirdly, as 

the ultimate objective of this thesis is to explore the relationships between airline systematic risk, financial 

indicators and the financial crisis rather than exploring the most suitable method to estimate airline beta, thus 

this thesis chooses the convenient CAPM method. In the CAPM method, beta is derived by regressing the 

daily airline stock return against the market return:  

                   

Where, 

    is the return of the stock of airline i at year t;    is the intercept of regression line;    is the stock beta of 

airline i;     is the return of stock market m at year t;     is the residual of the regression with zero mean and 

constant variance. 

 

                                                             
1 Schwert and Seguin model includes the conditional variance of market return in the CAPM to capture the time-varying behavior; The M-GARCH 

allows for capturing the dynamic structure of the covariance term on the underlying stock return process; Kalman filter algorithm model provides 

conditional estimates of both the constant and the beta by a recursive process involving a measurement equation, two transition equations and one prior 

condition (Chuang, Lu and Fu, 2006). 
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(4) 

(5) 

 

3.2 Regression Model 

In the literature review section, this thesis hypothesizes the relationships between systematic risk, six 

financial indicators and the financial crisis. Although previous studies have settled a rich theoretical 

background for this thesis, to explicitly test these hypotheses and to answer the research question of the thesis, 

an empirical study is a must.  

As one of few studies on the field, Lee and Jang (2007) make contributions not only to literature but also 

the research method. Their methodology applies a multiple regression model which empirically tests the 

relationships between airline systematic risk presented by yearly CAPM beta and yearly financial indicators 

over the period 1997 to 2002: 

                                        

Where, 

  is the estimated yearly airline beta;    is the intercept of the regression line;    to    are independent 

variables including financial leverage, liquidity, operational efficiency, profitability, company size, growth 

and safety. 

The main body of the model of this thesis is introduced from the model of Lee and Jang (2007). In this 

thesis, yearly estimated CAPM beta is the dependent variable and independent variables are six financial 

indicators and the financial crisis: 

                                                                         

Where,  

    is the estimate of the yearly beta of airline i at year t;    is the intercept;      is the financial leverage of 

airline i at year t;       is the liquidity of airline i at year t;      is the operational efficiency of airline i at 

year t;      is the profitability of airline i at year t;      is the company size of airline i at year t;      is the 

company growth of airline i at year t;      is the financial crisis variable which is a dummy with value 1 for 

the financial crisis year and 0 for rest years;     is the residual of the regression with zero mean and constant 

variance. 

There are three modifications in this model which make it different from that of Lee and Jang (2007). 

First of all, this thesis has two time periods. The first time period of 1997 to 2002 is identical to that of Lee 

and Jang (2007), with the purpose to compare findings when international samples and US samples (Lee and 

Jang, 2007) are studied. The second period of 2007 to 2012 is added by this thesis aiming to check whether 
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the relationships between airline systematic risk and financial indicators still hold over time periods because 

the economic and industrial environment have been greatly changing over time, especially since the second 

half of the year 2008 when the financial crisis broke out in US financial industry and spread to other industries 

and markets. 

Second, this thesis adds the variable for the financial crisis,        . Since previous studies (Lee and 

Jang, 2007; Hung and Liu, 2005) are all finished before the latest financial crisis, there is a current blank field 

of study on airline systematic risk and the financial crisis. Therefore, by adding the financial crisis variable, 

this thesis intends to study this question.  

Finally, this thesis does not include the safety variable which is in the model of Lee and Jang (2007) 

because of the difficulty in collecting data. Lee and Jang (2007) use the ratio of maintenance cost to book 

value of flight equipment as the measurement of safety variable. Since their study only focuses on US airlines 

which follow the same financial reporting system, it is easier to collect data required to measure the safety 

variable. Samples of this thesis are 28 international airlines from 20 countries/regions, thus it is very difficult 

to collect required data for calculating safety ratio because of different financial reporting standards among 

countries. Therefore, this thesis excludes the safety variable and only focuses on general financial indicators 

which can be easily collected and compared among different financial reporting systems.  

 

3.3 Three-step Empirical Study  

In accordance with the multiple objectives of this thesis, the empirical study is conducted in three steps. 

At first, the thesis tests the relationships between airline systematic risk and financial indicators over the 

period of 1997 to 2002, which is identical to the period studied by Lee and Jang (2007). The test results are 

compared with those of Lee and Jang (2007) thus similarities and differences of findings between 

international samples and US samples can be detected. 

Afterwards, this thesis keeps the regression model of the first step while replacing the earlier period with 

the recent period of 2007 to 2012. The findings are compared with those of the first step, by which the thesis 

checks whether the relationships hold over time periods and complements new findings. 

In the third step, the regression model includes the variable of the financial crisis, which is a dummy with 

value 1 for the financial crisis year and 0 for rest years within the period of 2007 to 2012. Therefore, the 

model studies the relationship between airline systematic risk and the financial crisis over the period of 2007 

to 2012.  
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4. Data 

This section presents data used in the thesis. At first, the section introduces the samples and discusses 

their characteristics. Then, the measurements for market and airline financial indicators are reported. Third, 

the thesis shows the process preparing data required by the multiple regression model. In the end of this 

section, the descriptive statistics of variables are presented and analyzed.  

 

4.1 The Sample of Airlines 

When selecting samples, two criteria are used. First, the airline should be listed and its stock should be 

publicly traded to make sure access to data. Second, the stock of each airline should be consecutively traded 

over each time period used by this thesis. Following these criteria, this thesis sifts through the ranking of Top 

100 Airline Groups by Revenue 2012 which is published in Airline Business, august 2013 and selects airlines 

which can be used as samples of this thesis. 

An important explanation should be added here. The total time span of this thesis crosses 16 years (from 

1997 to 2012), making it difficult to have enough samples if the thesis strictly follows the criteria mentioned 

above. This is because that some airlines went public in the middle of the period and some airlines suspended 

trading for a few months or years because of reorganizations, mergers and acquisitions. To guarantee the 

sample size , criteria are adjusted to a looser version: the airline can still be included in samples as long as the 

number of years without data is less than (or equal to) three years. For example, China Eastern Airlines went 

public on Feb 4, 1997 thus it cannot be selected as a sample according to the strict criteria, while it is included 

in samples after the criteria are adjusted. 

Eventually, 28 airlines are included in the samples as shown in table 2. Compared with US samples of 

Lee and Jang (2007) and Taiwanese samples of Hung and Liu (2005), the samples of this thesis are more 

international. Firstly, the distribution of the samples is more international. The samples of the thesis come 

from 20 countries/regions covering North America, Europe, Asia, Oceania and South America. Secondly, 

business areas of the samples are also more international. Airlines studied in this thesis are operating 

worldwide routes, selling services, purchasing or renting assets and financing internationally. Some airlines 

are governed by international managements through mergers and acquisitions. For instance, LATAM is the 

largest airline group in South America and it was founded through the acquisition between Chilean airline 

company LAN and Brazilian airline company TAM in 2012.  
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Table 2: Sample Airlines 

Airline  Country/ Region Airline  Country/ Region 

United-continental USA China Southern Airlines China 

Delta Air Lines USA China Eastern Airlines China 

Southwest Airlines USA Hainan Airlines China 

US Airways USA Cathay Pacific Hong Kong 

Alaska Airlines USA China airlines Taiwan  

Skywest Airlines USA Japan Airlines Japan 

Hawaiian airlines USA Korean Air South Korea 

Air Canada Canada Asiana Airlines South Korea 

Westjet Canada Singapore Air Singapore 

Lufthansa Germany Thai Airlines International Thailand 

Air France-KLM France and the Netherlands Malaysia Airlines Malaysia 

Ryanair Airlines Ireland Qantas Australia 

Finnair Finland Air New Zealand New Zealand 

Aeroflot Russia LATAM Chile and Brazil 

 

4.2 Data Collection  

Two categories of data are collected: (1) the data of sample airlines include daily stock prices and yearly 

financial indicators (2) the market data are represented by daily indexes of stock markets on which sample 

airline stocks are listed and traded. All the data are obtained from Datastream Professional 
TM

.  

 

4.2.1 Market Data 

One of the assumptions of the CAPM is the homogenous expectation that all investors have the same 

beliefs concerning returns, variances, and covariances, thus all investors choose the same portfolio of risky 

assets, which in common sense is the market portfolio. In practice, financial economists use a broad-based 

index such as the Standard and Poor’s 500 (S&P 500) as the proxy for the market portfolio (Ross, Westerfield, 

Jaffe and Jordan, 2011). This thesis follows this convention. Table 4 shows countries/regions of samples and 

corresponding stock markets. If the host country of the sample has more than one exchange, this thesis only 

takes the index of that country/region’s largest stock exchange. If the airline is listed on both domestic and 

foreign stock exchange, this thesis only collects domestic exchange index. For merged airlines, only the index 

of the largest shareholder’s host country/region is considered.  
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(6) 

Table 3: Stock Indexes of the Country/ Region of Sample Airlines 

Country/ Region Stock Index Country/ Region Stock Index 

USA NYSE Taiwan TAIEX 

Canada S&P/ TSX Japan TOPIX 

Germany MDAX South Korea KOSPI 

France CAC 40 Singapore S&P SINGAORE 

Ireland ISEQ Thailand S.E.T. 

Finland OMXH Malaysia FTSE BURSA MALAYSIA KLCI 

Russia RTS Australia S&P/ ASX 

China SHA: 000001 New Zealand MSCI NEWZEALAND 

Hong Kong HANG SENG Chile IGPA 

 

4.3 Processing Data and Estimating Beta 

As discussed in methodology section, this thesis uses stock returns     and market returns     to 

estimate airline beta. Thus, stock prices and stock market indexes data should be calculated into stock returns 

and market returns by return formulas: 

     
   

     
   

Where, i = 1, …, 28, refers to airlines included in the samples; t = 1, …, 6, refers to years within each period; 

    is the return of stock i at year t;     is the price of stock i at year t. 

     
   

     
   

Where,  

m = 1, …, 18, refers to stock markets; t = 1, …, 6, refers to years within period;     is the return of stock 

market m at year t;     is the return of stock index m at year t. 

After airline stock returns and market returns processed, the thesis estimates airline beta using equation 

(1). Finally, 28 betas are estimated over each time period. 

 

4.2.1 Airline Financial Indicator and the Financial Crisis 

This thesis studies six financial indicators, including financial leverage, liquidity, operational efficiency, 

profitability, size and growth. The financial crisis is also studied. In practice, these financial indicators and the 

financial crisis can be measured by different methods. This part explains the measurements used in this thesis. 

Airline financial indicator data are collected according to these measurements and the financial crisis dummy 

is made following the measurement. 

(7) 
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Liquidity is measured by quick ratio which reflects company’s ability to meet its short-term obligations 

with its most liquid assets.  

                                                            

Financial leverage reflects the extent to which assets are financed by liabilities, thus it is measured by 

debt ratio. 

                                         

Operational efficiency can be measured by multiple methods including total asset turnover, fixed-asset 

turnover and equity turnover. This thesis uses total assets turnover. 

                                                    

Profitability can also be measured in different ways, such as profit margin, return on assets (ROA), return 

on equity (ROE) etc. This thesis uses return on assets as the measurement.  

                                          

Company size is conventionally measured by total assets or total amount of employees. This thesis 

chooses total assets as the indicator of company size. To avoid problems caused by different currency values, 

all assets data are collected in billion US dollars.  

Growth, in this thesis, is the annual percentage change in earnings before interest and tax (EBIT).  

                                                 

Where,  

                           .  

As for the financial crisis, this thesis uses a dummy in which the value equals 1 for the financial crisis 

year and 0 for other years. However, it is hard to know that which year is the financial crisis year for airlines. 

According to IATA statistics (2014), if considering the great net loss as the sign of the financial crisis, the year 

2008 should be the financial crisis year because worldwide airlines suffered 26.7% net loss in that year. While 

if counting the sharp revenue decrease as the symbol of the financial crisis, the year 2009 should be the 

financial crisis year because the revenue of worldwide airlines decreased 16.5% in that year. As there is not a 

clear-cut definition of the financial crisis year for airlines, this thesis uses 3 alternative dummies to represent 

the financial crisis year, the year 2008, the year 2009 and the financial crisis period of 2008 and 2009. 

Table 4 summarizes measurements for all the variables in this thesis, both independent variable and 

independent variables are displayed in the table.  
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Table 4: Measures of Variables 

Variable Abbreviation Measurement 

Airline Systematic Risk BETA The CAPM beta 

Financial leverage FL Debt Ratio: total liability/ total Assets 

Liquidity  LIQ Quick ratio: current Assets/ current Liabilities 

Operational efficiency  OE Asset turnover ratio: sales or revenue/ average total asset 

Profitability PROF Return on Assets (ROA): net income/ total assets 

Company size  CS Total assets ($ billion) 

Growth  GW Annual percentage change in EBIT 

The financial crisis FC (FC08/FC09/FC0809) Valued 1for the the financial crisis year and valued 0 for other 

years  

 

4.4 Descriptive Statistics 

Table 5 and Table 6 summarize the descriptive statistics of all the variables in this thesis. The mean of 

beta is 0.9085 and 0.9670 respectively for each time period, and each mean is close to the systematic risk of 

the market risk (1.0000). Financial leverages of two periods are similar in both the mean and standard 

deviation. The liquidity means over two periods are close to each other but the standard deviations show that 

liquidity over the period of 1997 to 2002 ranges wider than that of the second period of 2007 to 2012. The 

mean of the operational efficiency does not change much over two periods while the standard deviation gets 

narrow over the second time period. The mean, the minimum and the maximum of the variable of size all 

increase over two periods indicating that the scale of samples are expanding. Additionally, the negative mean 

of growth variable over the first period changes to a positive value over the second period, meanwhile its 

standard deviation decreases.   

 

Table 5: Descriptive Statistics of Variables 1997 to 2002 

Variable N Minimum Maximum Mean Std. Deviation 

BETA 155 -0.0500 2.5300 0.9085 0.4497 

FL 155 0.0300 0.8399 0.3648 0.1963 

LIQ 155 0.2500 3.7200 0.8217 0.6094 

OE 155 0.2100 2.4500 0.8185 0.3982 

PROF 155 -0.2257 0.2287 0.0397 0.0637 

CS  155 0.2025 25.1000 6.5185 6.0059 

GW  155 -313.6000 54.53 -1.4677 25.6839 

Notes: BETA (airline systematic risk, measured by the CAPM beta of airline stock), FL (debt ratio), LIQ (quick ratio), OE (assets 

turnover), PROF (ROA), CS (total assets in $ bln.), GW (EBIT growth). 
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Table 6: Descriptive Statistics of Variables 2007 to 2012 

Variable N Minimum Maximum Mean Std. Deviation 

BETA 165 0.2700 3.7100 0.9670 0.3891 

FL 165 0.0489 0.7662 0.4011 0.1652 

LIQ 165 0.1400 2.5600 0.8146 0.4359 

OE 165 0,2500 1.6800 0.8201 0.2700 

PROF 165 -1.4011 0.1332 0.1790 0.1257 

CS  165 0.8234 48.4376 13.2241 11.2390 

GW  165 -47.8700 71.93 1.2500 9.0553 

Notes: BETA (airline systematic risk, measured by the CAPM beta of airline stock), FL (debt ratio), LIQ (quick ratio), OE (assets 

turnover), PROF (ROA), CS (total assets in $ bln.), GW (EBIT growth). 

 

5. Results and Discussions 

This section reports and discusses results of the three-step empirical study. Three parts of contents are 

included in this section. At first, the correlations of independent variables are shown and discussed. In the 

second part, the results of the three-step empirical study are reported and discussed. Comparisons are widely 

conducted between different samples and time periods. In the last part, this thesis adds panel data methods in 

the model to check the robustness.  

 

5.1 Correlations 

Table 7 and table 8 show the correlations among independent variables over each time period. There are 

not strong evidences for the problem of multicollinearity. However, when studying US airlines, Lee and Jang 

(2007) detect high correlations between a few variables, such as company size to operational efficiency, 

company size to safety etc. This thesis thinks that the difference is due to different samples used by two 

studies. Lee and Jang (2007) use US samples which are selected from all the airlines in US market. Under the 

single market condition, the large company may have relatively higher operational efficiency since the 

company it can achieve the economies of scale (Ang, Peterson and Peterson, 1985). It can also be possible that 

large company may have relatively lower operational efficiency because of the complicated administrative 

system and the slow decision making process. Therefore, company size can be highly correlated with 

operational efficiency. As for the company size and safety, big company can spend more budgets on safety 

relevant investments and expenses thus it shows a high correlation between company size and safety expense. 

Different from Lee and Jang (2007), this thesis studies 28 airlines coming from 20 countries/regions, which 

interprets that the correlations between independent variables in the single market probably not hold. For 
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example, Singapore Airlines is the only full-service airline in Singapore thus it is certainly the biggest airline 

in Singapore market, however it is hard to judge whether its big size contributes to its operational efficiency 

just by horizontally comparing its size and operational efficiency with those of US airlines. This is because 

Singapore Airlines is operating in a relative monopolistic market while US airlines are operating in a more 

competitive market. Therefore, correlations among independent variables of different samples are inconsistent 

because different samples are operating in different markets with different competitive conditions. 

 

Table 7: Correlations Among Independent Variables, 1997 to 2002 

 FL LIQ OE PROF CS GW 

FL 1.0000      

LIQ -0.3053 1.0000     

OE -0.4325 -0.0528 1.0000    

PROF -0.1881 0.3468 -0.1460 1.0000   

CS -0,0484 -0.2055 -0.1960 -0.1697 1.0000  

GW -0.0284 0.0464 -0.0564 0.3539 -0.0236 1.0000 

Notes: FL (financial leverage), LIQ (liquidity), OE (operational efficiency), PROF (profitability), CS (company size), 

GW (growth). 

 

Table 8: Correlations Among Independent Variables, 2007 to 2012 

 FL LIQ OE PROF CS GW 

FL 1.0000      

LIQ -0.5500 1.0000     

OE -0.2852 0.0171 1.0000    

PROF 0.0153 -0.0742 -0.0545 1.0000   

CS -0.1629 -0.1470 -0.1487 -0.0574 1.0000  

GW 0.0316 -0.0827 0.0064 0.4523 -0.0352 1.0000 

Notes: FL (financial leverage), LIQ (liquidity), OE (operational efficiency), PROF (profitability), CS (company size), GW (growth). 

 

5.2 Results and Discussions over the Period of 1997 to 2002 

The first column (from left) in table 9 shows regression results in step 1, in which the thesis studies the 

relationship between airline systematic risk and financial indicators over the period of 1997 to 2002. The 

regression has the value of the goodness (R
2
) 20%. Four significant variable coefficients are in the results, 

which are liquidity, operational efficiency, profitability and size with the value 0.1508, -0.2402, -1.1821 and 

0.0180 respectively. The liquidity coefficient and the operational efficiency coefficient are significant at the 

significance level of 0.05 while the profitability coefficient is significant at 0.1 and the company size 
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coefficient is significant at 0.01. The coefficients of other independent variables including the financial 

leverage (0.1576), and the growth (-0.0022) are both insignificant at any significance level. 

As discussed, the purpose of having an identical period to that of Lee and Jang (2007) is to find out 

similarities and differences in the relationships between airline systematic risk and financial indicators when 

different samples are studied. Comparing results of regression 1 with those of Lee and Jang (2007), this thesis 

gets the same findings that airline systematic risk is negatively related to profitability and it is positively 

related to size. The positive relationships indicate that more profitable airline and smaller airline have 

relatively low systematic risk because profitable airline has stronger ability to lower financial instability and 

systematic risk (Logue and Merville, 1972) and smaller airline can be more flexible thus exposes to less risk 

than big airline (Lee and Jang, 2007). 

Apart from the same findings with Lee and Jang (2007), this thesis finds a positive relationship between 

airline systematic risk and airline liquidity, which means the more liquidity, the higher systematic risk the 

airline has. This finding can be supported by the opinion of Jensen (1986)’s theory, which is based on the 

agency cost. Since airline manager may abuse the free cash flow to pursue personal interests at the expense of 

shareholder interests thus the abuse causes a higher risk for the airline. Besides the liquidity, this thesis also 

detects a negative relationship between airline systematic risk and operational efficiency, which is consistent 

with Borde (1998). As high operational efficiency for an airline may be due to excellent management which 

lowers the probability of losses or actual failure, therefore airline systematic risk is negatively related to 

operational efficiency.  

This thesis also gets a positive coefficient of the financial leverage and a negative coefficient of growth 

which are both consistent with Lee and Jang (2007)’s finding, however they are insignificant. This thesis 

assumes that the international samples may account for the insignificance of the results. Lee and Jang (2007) 

use 16 US samples while this thesis has 28 international samples. To test this assumption, the thesis tries a 

dummy “US” in which the US airlines have value 1 and non-US airlines have value 0 in the model and 

conducts regression 1(b). Results are shown in the column “regression 1(b)” in table 9. The coefficient of US 

dummy is significant at 0.01significance level. After including the dummy, the positive coefficient of financial 

leverage and negative coefficient of growth both turn significant at the significance level of 0.05. Therefore, 

the assumption that insignificant findings of financial leverage and growth are caused by international samples 

is supported.  

 In summary, the results of the regression over the period of 1997 to 2002 indicate that airline systematic 
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risk is positively related to liquidity and size, thus hypothesis 2 is supported while hypothesis 5 is not 

supported. The results show negative relationships between airline systematic risk and operational efficiency 

and profitability, both hypothesis 3 and hypothesis 4 are supported. As the results suggesting insignificant 

coefficients of airline financial leverage and airline growth, hypothesis 1 and hypothesis 6 are not supported, 

however this thesis finds that the insignificance of financial leverage and growth coefficients is due to the 

international samples used. 

 

Table 9: Results of Regression (without The financial crisis)  

 Dependent Variables     

 Regression 1 

(1997 to 2002) 

Regression 1(b) 

(1997 to 2002) 

Regression 2 

(2007 to 2012) 

     0.1576 

(0.2134) 

0.4009** 

(0.2121) 

0.6218*** 

(0.2094) 

      0.1508** 

(0.0628) 

0.1120* 

(0.0606) 

0.1222 

(0.0758) 

     -0.2402** 

(0.1027) 

-0.3213*** 

(0.0999) 

0.1943* 

(0.1036) 

       -1.1821* 

(0.6202) 

-0.8689 

(0.5958) 

-1.6188*** 

(0.2330) 

     0.0180*** 

(0.0061) 

0.0187*** 

(0.0058) 

0.0054** 

(0.0025) 

     -0.0022 

(0.0014) 

-0.0026** 

(00132) 

0.0008 

(0.0032) 

US - 

 

0.3730*** 

(0.0928) 

- 

 

constant 0.8500*** 

(0.1938) 

0.7702*** 

(0.1856) 

0.4144** 

(0.2010) 

observations 155 155 165 

R2 20% 28% 34% 

Notes: Regression1 is over 1997 to 2002; Regression 1(b) is over 1997 to 2002 with dummy of US airlines; Regression 2 is over 2007 

to 2012 without financial crisis variable. FL (financial leverage) LIQ (liquidity), OE (operational efficiency), PROF (profitability), CS 

(company size), GW (growth), US (dummy with value 1 for US airlines and 0 for non-US airlines). ***p<0.01, **p<0.05,*p<0. 

 

5.3 Results and Discussions over the Period of 2007 to 2012 

The column of regression 2 in table 9 shows the results of the regression over the period of 2007 to 2012. 

To compare the results with those of the first period, the financial crisis is not included in the regression. The 

value of R
2
 is 34% which indicates a good model fit. The regression model has four significant variables, the 

financial leverage, the operational efficiency, the profitability and the company size. The coefficient of 
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financial leverage is 0.6218 and it is significant at the 0.01 significance level. The operational efficiency 

variable has a coefficient of 0.1222 which is significant at the significance level of 0.1. The coefficient of the 

profitability variable is -1.6188 and it is significant at the 0.01 significance level. The coefficient of the 

company size variable is 0.0054 which is significant at the 0.05 significance level. The coefficient of other 

independent variables including liquidity (0.1222) and (0.0008) are all insignificant at any significance level. 

Compared with the results of the regression 1, the negative relationship between airline systematic risk 

and profitability and the positive relationship between airline systematic risk and size still hold. However, two 

changes happen to the new results. Firstly, the positive coefficient of financial leverage is significant. This is 

consistent with the theory in the corporate finance textbook (Ross, Westerfield, Jaffe and Jordan, 2011) and 

findings of existing studies on airline (Lee and Jang, 2007 and Hung and Liu, 2005). Secondly, the negative 

relationship between airline systematic risk and airline operational efficiency in regression 1 changes to be 

positive, which means the higher the operational efficiency, the higher the airline systematic risk is. Although 

the relationship changes sign over time periods, it can also get support from theories. Gu and Gao (2000) and 

Borde (1998) think that high operational efficiency may be due to aggressive business strategies. Since the 

operational efficiency is measured by turnover ratios such as the asset turnover (sales or revenue/total asset), if 

the company pursues fast sales growth while it pays less attention to cost control, the operational efficiency 

could also increase however the company actually faces more risk. This thesis finds data support for this 

opinion from IATA (2014): it can read that in most years in the period of 2007 to 2012, the growth of the 

revenue of worldwide airline industry is higher than the growth of operating profit (operating revenue less 

cost) since the fast growth of revenue is dragged by the faster growth of cost (shown in figure 1). Therefore, 

although operational efficiency is increasing driven by the fast growth of revenue, the risk is actually 

increasing. 

Figure 1: The Growth of Worldwide Airline Industry Revenue and Operating Profit over 2007 to 2012  

 

 

 

Data resource: Economic Performance of Airline Industry, IATA (2014) 
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From regression 2, this thesis does not find significant relationships between airline systematic risk and 

liquidity and size. These insignificance findings can be supported by Bowman (1979) that except capital 

structure, other financial indicators are not directly related to company systematic risk. 

Briefly summarizing, from regression 2, this thesis finds the relationship between airline systematic risk 

and profitability (negative) and size (positive) still hold. Over the recent period, the significant and positive 

relationship between airline systematic risk and financial leverage can be detected. Moreover, the negative 

responsiveness of airline systematic risk to operational efficiency changes sign. The result does not suggest 

relationships between airline systematic risk and liquidity or size. 

 

5.4 Results and Discussions of the Regression with the Financial Crisis 

To study the financial crisis, a dummy of the financial crisis is added to the model over the recent period 

of 2007 to 2012. However, it is hard to know which year is the exact financial crisis year because the big net 

profit loss and the sharp decrease of revenue happened in different years. If considering the great loss as the 

sign of the financial crisis, the year 2008 should be the financial crisis year because worldwide airlines 

suffered the annual net loss of 26.7%. While if counting the sharp decrease of revenue as the symbol of the 

financial crisis, the year 2009 should be the financial crisis year since the revenue of worldwide airlines 

decreased 16.5% in that year. Instead of using a single year as the financial crisis year, it can be also regard 

the two-year period of 2008 to 2009 as the alternative because within the period the profit and revenue of 

worldwide airlines were seriously impacted by the financial crisis. Since the financial crisis cannot have a 

clear definition, this thesis conducts regression 3, 4 and 5 in which the year 2008, 2009 and the period of 2008 

to 2009 are used as the financial crisis year respectively. The results of these regressions are listed in table 10.  

Compared with the results of regression with the financial crisis (regression 3, 4 and 5) with those of 

regression 2 which studied the same time period without the financial crisis dummy, the coefficients of each 

financial indicator are quite similar and they are still significant. Therefore, both the positive relationships 

between airline systematic risk and financial leverage, operational efficiency and size and the negative 

relationship between airline systematic risk and profitability still hold after including the financial crisis 

dummy in the model. 

However, the responsiveness of airline systematic risk to the financial crisis varies with using different 

years as the financial crisis year or period. If taking the year 2008 when worldwide airlines suffered great net 

loss, a negative and significant relationship (-0.1539) between airline systematic risk and the financial crisis 
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can be detected. This finding is consistent with Hung and Liu (2005)’s conclusion that airline systematic risk 

tends to be higher when there is expansionary phase while it falls when there is contractionary phase. 

Nevertheless, if the year 2009 is considered as the financial crisis year, the coefficient of the financial crisis 

dummy (0.778) turns positive and it is insignificant. When the year 2008 and year 2009 are jointly viewed as 

the financial crisis period, the coefficient (-0.0418) is negative but it is still insignificant. Therefore, based on 

these results, the relationship between airline systematic risk and the financial crisis is not straight-forward. 

This finding is similar to Robichek and Cohn (1974) and Choudhry (2005). In their studies, positive, negative, 

significant and insignificant results are detected which make the relationship between systematic risk and the 

financial crisis (macroeconomic environment) very complex.  

 

Table 10: Results of Regression (with The financial crisis) 

 Dependent Variables     

 Regression 3 

(2007 to 2012) 

Regression 4 

(2007 to 2012) 

Regression 5 

(2007 to 2012) 

     0.6155*** 

(0.2066) 

0.6100*** 

(0.2094) 

0.6283** 

(0.2098) 

      0.1083 

(0.0751) 

0.1214 

(0.0758) 

0.1193 

(0.0760) 

     0.2020* 

(0.1023) 

0.2043* 

(0.1039) 

0.1900* 

(0.1039) 

       -1.6703*** 

(0.2310) 

-1.6259*** 

(0.2328) 

-1.6300*** 

(0.2337) 

     0.0052** 

(0.0024) 

0.0056** 

(0.0025) 

0.0053** 

(0.0025) 

     0.0001 

(0.0031) 

0.0009 

(0.0032) 

0.0006 

(0.0032) 

     -0.1539* 

(0.0672) 

0.0778 

(0.0673) 

-0.0418 

(0.0544) 

Constant 0.4532** 

(0.1991) 

0.3969** 

(0.2014) 

0.4342** 

(0.2030) 

observations 165 165 165 

R2 36% 35% 34% 

Notes: Regression 3 is over 2007 to 2012 with 2008 as the financial crisis year; Regression 4 is over 2007 to 2012 with 2009 as the 

financial crisis year; Regression 5 is over 2007 to 2012 with 2008 to 2009 as the financial crisis years. FL (financial leverage) LIQ 

(liquidity), OE (operational efficiency), PROF (profitability), CS (company size), GW (growth), FC (the financial crisis). ***p<0.01, 

**p<0.05,*p<0. 

 

5.4 Robustness Test 
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(9) 

(8) 

Data used by this thesis and Lee and Jang (2007) are different, though they have the same characteristic: 

they include multiple companies, where each company is observed over multiple points in time. Specifically, 

the data of this thesis contain observations on 28 international airlines over periods of 1997 to 2002 and 2007 

to 2012. The data of Lee and Jang (2007) use 16 US airlines over the period of 1997 to 2002. Therefore, both 

data are panel data. 

Since panel data deals with multiple companies over time, there is bound to be heterogeneity in both 

company and time units. Therefore, the method which assumes the same relationship among all the data may 

not get accurate results thus panel data methods are more suitable. However, in the benchmark study, Lee and 

Jang (2007) do not use panel data methods. To compare results with theirs, in previous regressions, this thesis 

does not use the panel data methods either. In this part, the thesis uses panel data methods to conduct 

regressions. 

 In financial research, two classes of panel data methods, the fixed effects model and random effects 

model can be used (Brooks, 2014). This thesis uses Haumanst test to judge which model is suitable. In 

accordance with previous empirical tests, studies on this part are also conducted in three steps. 

Firstly, since the result of Hausman test (p-vaule: 0.8099) shows random effects model is suitable for the 

regression over the period of 1997 to 2002. Therefore, this thesis includes a random effect in the model. 

                                                                     

Where,  

    is the estimate of the yearly beta of airline i at year t;    is the intercept;      is the financial leverage of 

airline i at year t;       is the liquidity of airline i at year t;      is the operational efficiency of airline i at 

year t;      is the profitability of airline i at year t;      is the company size of airline i at year t;      is the 

company growth of airline i at year t;     is the random effect;     is the residual of the regression with zero 

mean and constant variance.  

Secondly, as Hausman test result (p-value: 0.0009) shows the random effect method may not be suitable 

for the regression over period of 2007 to 2012. Thus, fixed effects are added to the model. 

                                                              
 
        

Where,  

    is the estimate of the yearly beta of airline i at year t;    is the intercept;      is the financial leverage of 

airline i at year t;       is the liquidity of airline i at year t;      is the operational efficiency of airline i at 

year t;      is the profitability of airline i at year t;      is the company size of airline i at year t;      is the 
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(10) 

company growth of airline i at year t;   
 
 is the company fixed effect;    is the time fixed effect;      is the 

residual of the regression with zero mean and constant variance.  

Thirdly, this thesis uses the year 2008, 2009 or the period of 2008 to 2009 as the financial crisis year 

(periods) and includes the dummy of financial crisis in the model with fixed effects. 

                                                                      
 
         

Where,  

    is the estimate of the yearly beta of airline i at year t;    is the intercept;      is the financial leverage of 

airline i at year t;       is the liquidity of airline i at year t;      is the operational efficiency of airline i at 

year t;      is the profitability of airline i at year t;      is the company size of airline i at year t;      is the 

company growth of airline i at year t;      is the the financial crisis which is dummy data with value 1 of the 

financial crisis year and 0 for rest years;   
 
 is the company fixed effect;    is the time fixed effect;      is 

the residual of the regression with zero mean and constant variance.  

Table 11 shows the results of regressions after using panel data methods (regression 1# to regression 5#). 

The results of regressions in previous parts without panel data methods are also contained in the table 

(regression 1 to regression 5).  

After using panel data methods over the period of 1997 to 2002 (regression 1#), it shows the same and 

significant relationships between airline systematic risk and financial indicators of liquidity (positive), 

profitability (negative) and size (positive), while the negative coefficient of operational efficiency turns 

insignificant.  

Over the period of 2007 to 2012, after adding panel data methods (regression 2#), the results show that 

airline systematic risk is positively responds to liquidity while it is negatively related to profitability and size. 

Comparing these results with those of regression 2, the thesis finds that the relationships between airline 

systematic risk, financial leverage and operational efficiency are no longer supported by the results. 

Profitability can still negatively affect airline systematic risk. Additionally, size becomes a negative factor for 

airline systematic risk which is in consistent with Ang, Peterson and Peterson (1985) that big company may 

lower risk through achieving economics of scale thus negative relationship exists between systematic risk and 

size. 

Over the period of 2007 to 2012, this thesis also examines the financial crisis’s influence on airline 

systematic risk after panel data methods are included in the model (regression 3#, 4# and 5#). The thesis finds 

that airline systematic risk is positively related to liquidity, while it is negatively related to profitability and 
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size. Compared with regressions without panel data methods, over the period of 2007 to 2012, the thesis does 

not find the relationship between airline systematic risk and financial leverage, or the relationship between 

airline systematic and operational efficiency. However, by adding panel data methods, regressions find 

positive relationship between airline systematic risk and liquidity. As for the financial crisis, its relationship 

with airline systematic risk is still not straight-forward because the value and the significance of the 

relationship varies when different years are used as the financial crisis year. 

In summary, after using panel data methods: (1) over the period of 1997 to 2002, the relationships 

between airline systematic risk, liquidity (positive), profitability (negative) and size (positive) still hold while 

operational efficiency turns a insignificant factor for airline systematic risk (2) Over the period of 2007 to 

2012, only the negative relationship between airline systematic risk and profitability is consistent with the 

results without using panel data methods; airline systematic risk is positively related to liquidity which is not 

found by regression over the same period without using panel data methods; the relationships between airline 

systematic risk, financial leverage and operational efficiency are not detected; size still influences airline 

systematic risk but it changes from a positive factor to a negative one (3) the relationship between airline 

systematic risk and the financial crisis is still not straight-forward.



Table 11 Results of Regressions Before and After Using Panel Data Methods 

  Dependent Variables     

  Regressions without Panel Data Methods Regressions with Panel Data Methods 

  
Regression 1 

(1997 to 2002) 

Regression 2 

(2007 to 2012) 

Regression 3 

(2007 to 2012) 

Regression 4 

(2007 to 2012) 

Regression 5 

(2007 to 2012) 

Regression 1# 

(1997 to 2002) 

Regression 2# 

(2007 to 2012) 

Regression 3# 

(2007 to 2012) 

Regression 4# 

(2007 to 2012) 

Regression 5# 

(2007 to 2012) 

     0.1576 

(0.2134) 

0.6218*** 

(0.2094) 

0.6155*** 

(0.2066) 

0.6100*** 

(0.2094) 

0.6283** 

(0.2098) 

0.1873 

(0.2809) 

-0.4018 

(0.3810) 

-0.3343 

(0.3758) 

-0.4395 

(0.3805) 

-0.3672 

(0.3852) 

      0.1508** 

(0.0628) 

0.1222 

(0.0758) 

0.1083 

(0.0751) 

0.1214 

(0.0758) 

0.1193 

(0.0760) 

0.1897** 

(0.0757) 

0.3428*** 

(0.1153) 

0.3026*** 

(0.1147) 

0.3322*** 

(0.1151) 

0.3383*** 

(0.1157) 

     -0.2402** 

(0.1027) 

0.1943* 

(0.1036) 

0.2020* 

(0.1023) 

0.2043* 

(0.1039) 

0.1900* 

(0.1039) 

-0.2308 

(0.1477) 

-0.2578 

(0.2135) 

-0.1707 

(0.2132) 

-0.1695 

(0.2216) 

-0.2706 

(0.2147) 

       -1.1821* 

(0.6202) 

-1.6188*** 

(0.2330) 

-1.6703*** 

(0.2310) 

-1.6259*** 

(0.2328) 

-1.6300*** 

(0.2337) 

-1.0996** 

(0.5636) 

-1.4886*** 

(0.2187) 

-1.5750*** 

(0.2182) 

-1.5290*** 

(0.2197) 

-1.4947*** 

(0.2193) 

     0.0180*** 

(0.0061) 

0.0054** 

(0.0025) 

0.0052** 

(0.0024) 

0.0056** 

(0.0025) 

0.0053** 

(0.0025) 

0.0228** 

(0.0097) 

-0.0135** 

(0.0069) 

-0.0141** 

(0.0014) 

-0.0108** 

(0.0071) 

-0.0146** 

(0.0071) 

     -0.0022 

(0.0014) 

0.0008 

(0.0032) 

0.0001 

(0.0031) 

0.0009 

(0.0032) 

0.0006 

(0.0032) 

-0.0012 

(0.0012) 

0.0017 

(0.0025) 

0.0014 

(0.0025) 

0.0019 

(0.0025) 

0.0016 

(0.0026) 

     - 

 

- 

 

-0.1539* 

(0.0672) 

0.0778 

(0.0673) 

-0.0418 

(0.0544) 

- - -0.1188** 

(0.0509) 

0.0755 

(0.0534) 

-0.0285 

(0.0421) 

Constant 0.8500*** 

(0.1938) 

0.4144** 

(0.2010) 

0.4532** 

(0.1991) 

0.3969** 

(0.2014) 

0.4342** 

(0.2030) 

0.7609*** 

(0.2543) 

1.1229** 

(0.3756) 

1.2633*** 

(0.3668) 

1.1666*** 

(0.3718) 

1.2874 

(0.3893) 

Observations 155 165 165 165 165 155 165 165 165 165 

R2 20% 34% 36% 35% 34% 18% 76% 71% 71% 71% 

Notes: Regression1 is over 1997 to 2002; Regression 2 is over 2007 to 2012 without financial crisis variable.; Regression 3 is over 2007 to 2012 with 2008 as the financial crisis year; Regression 4 

is over 2007 to 2012 with 2009 as the financial crisis year; Regression 5 is over 2007 to 2012 with 2008 to 2009 as the financial crisis years; Regression1# is the regression with panel data methods 

over 1997 to 2002; Regression 2# is the regression with panel data methods over 2007 to 2012 without the financial crisis variable; Regression 3# is the regression with panel data methods over 

2007 to 2012 and using the year 2008 as the financial crisis; Regression 4# is the regression with panel data methods over 2007 to 2012 using the year 2009 as the financial crisis year; Regression 

5# is the regression with panel data methods over 2007 to 2012 using the year 2008 and 2009 as the financial crisis period. FL (financial leverage), LIQ (liquidity), OE (operational efficiency), 

PROF (profitability), CS (company size), GW (growth), FC (the financial crisis). ***p<0.01, **p<0.05,*p<0.1. 

 

 



6. Conclusions 

This thesis explores the relationships between company systematic risk, financial indicators and the 

financial crisis from the perspective of international airlines. The idea of this thesis is inspired by previous 

studies on airlines (Lee and Jang, 2007; Hung and Liu, 2005). The thesis considers the model of Lee and Jang 

(2007) as benchmark and develops the model of this thesis. Specifically, this thesis studies 28 international 

airlines which are sifted from worldwide top-revenue airlines. The thesis uses the CAPM beta of the airline 

stock as the proxy for airline systematic risk and empirically tests the relationships between airline systematic 

risk, six financial indicators including financial leverage, liquidity, operational efficiency, profitability, 

company size and growth over the period of 1997 to 2002. Moreover, this thesis tries to study the relationship 

between airline systematic risk and the financial crisis which broke out in the second half of 2008. Therefore, 

the financial crisis is included over the recent period of 2007 to 2012.  

This thesis has several findings on international airlines. Firstly, airline systematic risk is positively 

influenced by size and negatively affected by profitability. Both of these findings are consistent with those of 

Lee and Jang (2007). A positive relationship between airline systematic risk and financial leverage is detected 

while the significance of this relationship is influenced by the samples used. The thesis also finds that airline 

systematic risk is positively related to liquidity and negatively related to operational efficiency, neither of 

which is found by Lee and Jang (2007). Moreover, this thesis detects a negative but insignificant relationship 

between airline systematic risk and growth. Secondly, by studying a recent time period, this thesis finds that 

the negative relationship between airline systematic risk and profitability and the positive relationship between 

airline systematic risk and airline hold over time periods. While the operational efficiency which negatively 

affects airline systematic risk over the first periods turns a positive factor after the recent time period is 

studied. As for the financial crisis, the thesis detects that the relationship between airline systematic risk and 

the financial crisis is not straight-forward because the relationship depends on different judgments of the 

financial crisis year for airlines. 

 Apart from using the model developed from the model of Lee and Jang (2007), this thesis tries panel 

data methods in the model. After panel data methods used, over the first time period, the relationships between 

airline systematic risk and financial indicators of liquidity, profitability and size still hold while operational 

efficiency is no longer affecting airline systematic risk. Over the recent time period, profitability still 

negatively influences airline systematic risk. No relationships are detected between airline systematic risk, 

financial leverage, and operational efficiency but a new finding that airline systematic risk positively responds 
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to liquidity is suggested by the results. Moreover, the positive relationship between airline systematic risk and 

size changes the sign. The relationship between airline systematic risk and the financial crisis is not 

straight-forward, which is consistent with the finding without using panel data models. 

Compared with previous studies, this thesis differs in objectives, samples, methods and findings. Firstly, 

the thesis focuses on international airlines and finds both similarities and differences with the findings of 

previous studies on airlines in the same country market. Second, by having a recent time period, this thesis 

successfully finds the relationships holding over time periods and also detects new findings. Last but not the 

least, the thesis finds that the relationship between airline systematic risk and the financial crisis is not 

straight-forward.  

With above differences, this thesis contributes in several aspects. This thesis offers an international 

perspective to the studies on airline systematic risk and its relationships with financial indicators. This thesis 

shows empirical findings over the more recent time periods. This thesis preliminarily studies on airline 

systematic risk and the financial crisis. 

This thesis can be improved in several ways. Firstly, the dynamic method to estimate airline beta could be 

tried to enrich literature in airline systematic risk. Secondly, a more clear-cut definition of the financial crisis 

year for airlines could be explored to detect more accurate relationship between airline systematic risk and the 

financial crisis. Thirdly, more financial indicators could be studied to enrich studies. However, due to few 

previous papers in the field, access to data and limited time, above shortcomings could be not avoided at the 

moment thus thesis expects future studies can improve in these aspects.  
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