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Abstract 

This thesis examines the impact of oil price fluctuations and jet fuel hedging on firm value                

before, during and after the subprime crisis. Four regressions are estimated with two             

different variables representing firm value; market return and market valuation. The result            

of this study shows that the airlines’ oil price exposure has substantially decreased over              

time and that jet fuel hedging does not add value for investors.  
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1. Introduction 

The airline industry is a major consumer of jet fuel and thus is exposed towards changes in                 

jet fuel price which usually accounts among their top expenses. A common way to manage               

this exposure among airlines is to hedge against it, taking on another risk that is negatively                

correlated with the price of jet fuel. 

 

Oil prices have been fluctuating a lot throughout the years, from at times being somewhat               

stable to extreme fluctuations during the financial- and oil crisis around 2007 - 2008. Oil               

prices have been varying from as high as 145 U.S. dollars per gallon to as low as 30 U.S.                   

dollars per gallon during the past twelve years. However, in recent years, oil prices have               

fallen (see diagram 1). 

 

Several previous studies examine how firm value is affected by different types of             

macroeconomic exposures such as commodity prices, exchange rates and interest rates           

(Fama 1981; Jones & Kaul 1996; Pilinkus & Boguslauskas 2009. Most research of the              

airline industry usually studies the relationship between jet fuel prices and firm value             

(Carter, Rogers & Simkins 2006; Treanor, Rogers, Carter & Simkins 2014). However, there             

is little or no research that compare how firm value has been affected by oil price changes                 

before, during and after the subprime crisis. This study aims to fill this gap and will provide                 

new data in this area. This thesis will research how hedging has affected firm value of three                 

American airlines by studying airlines’ exposure to oil prices and how hedging has affected              

firm value before, during and after the subprime crisis.  
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1.1 Background 

There has been an increased demand for air travel since the U.S. airline deregulation in the                

late 70’s. Previously, most of the U.S. airline companies were owned by the government.              

Since the monopoly was released, the airline industry has been characterized by low profit              

margins which partly was due to competition about offering the lowest ticket prices             

(Burgher & Lucey 2014). The industry has grown to twice its size during the last 20 years,                 

measured by city to city connectivity. Since then, expenses have been cut in half leading to                

an increased profit margin (IATA 2018a). With an increasing demand, both for travelers             

and cargo, IATA estimates that 4.3 billion passengers and 35% of global trade will be by air                 

transportation during 2018 (IATA 2018b).  

 

Global oil consumption today is still high even though agents are trying to find more               

environmental-friendly substitutes due to the awareness of the negative effects from fossil            

fuel usage. Although awareness is high, it seems like the modern world is not yet ready to                 

abandon its old and most frequently used source of energy. Of the total world energy               

consumption, 80 percent still originates from fossil fuel where oil accounts for the largest              

fraction (World Bank 2018). The airline industry consumes large amounts of crude oil since              

there is yet no good enough implemented substitute to jet fuel which makes them sensitive               

to sudden fluctuations in the price and supply of crude oil (Aggarwal, Akhigbe & Mohanty               

2012). The supply of oil can be affected by unpredictable events such as rough weather               

conditions and natural disasters but also by change in government policy concerning for             

instance taxes and political instability (Beljid, Boubaker, Managi & Mensi 2013).  
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1.2 Problem  

One of the major costs of running an airline business is the jet fuel costs (Carter, Rogers &                  

Simkins 2006). For example, in 2016, the American company Southwest Airlines had            

accounted for 22 percent of their operating cost to jet fuel and crude oil. Since airlines are                 

exposed and sensitive to changes in jet fuel prices, a minor change in jet fuel price has a                  

substantial effect on their operating costs. In comparison to labor- and capital costs, jet fuel               

costs tend to be very volatile. For instance, Southwest Airlines estimated in 2017 that an               

increase of one cent per gallon would add to fuel and oil expenses by approximately 21                

million dollars in 2018 (Southwest Airlines Annual report 2017).  

 

Jet fuel prices are known to be notoriously volatile, which can be seen in diagram 1. Almost                 

a decade ago, in the early 2009, jet fuel price per gallon was 1.17 U.S. dollars. Three years                  

later (2012) the price per gallon had reached 3.26 U.S. dollars, in other words an increase of                 

more than 100 percent, before falling back to 1.5 U.S. dollars in the beginning of 2015. At                 

the time of which this thesis is being written (13 Apr. 2018), the price is 2.017 U.S. dollars                  

(U.S. Energy Information Administration 2018). 

 

A common way to manage volatility in crude oil and jet fuel prices is to enter into hedging                  

agreements. Airlines have different opinions on the importance of hedging and they hedge             

different amounts of their jet fuel exposure. The chosen hedging strategy differs between             

companies and over time and can be seen in appendix 1. Hedging creates advantages for               

airline companies such as providing them with certainty about future prices and keeping the              

expenditures stable. However, there are also some downsides and dangers. For instance, if             

fuel prices would fall during a still ongoing contract the firms would suffer losses because               

they are bound to a contract. If they for example had bought future contracts on a futures                 

exchange, they would have had to put up collateral for the losses (Brealey, Myers & Allen                

2016). This was the case for many airline companies when jet fuel prices dropped during               
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the subprime crisis in the latter of 2008 where both Delta Airlines and United Continental               

Holdings each had tied up one billion dollars in cash as collateral (Schofield 2009). The               

fluctuations in oil price and its effect on the airlines can be seen in diagram 1. 

 

 
Diagram 1 shows how crude oil prices (West Texas Intermediate) and stock prices for Alaska Air Group, 

United Continental Holdings and Southwest Airlines have been fluctuating 2006-2017. The two vertical black 

lines divides the diagram into three different periods; Before-, during- and after the subprime crisis.  

Datasource: Thomson Reuters (2018). 

 

This thesis studies the impact of changes in the price of oil rather than jet fuel price because                  

there already exist previous papers in that area. For example, Carter, Rogers & Simkins              

(2006) and Treanor et al. (2014) have researched relationships between jet fuel prices,             

hedging and firm value. Also, because different airplane models run on different types of jet               

fuel, where oil price could be interesting to investigate as oil is the common ingredient for                

jet fuel instead of specifically target the price of a single type of jet fuel. Since jet fuel is                   

prepared from crude oil, jet fuel- and oil prices are highly correlated. Consequently, when              

oil price fluctuate, jet fuel price will most likely follow as seen in diagram 2.  
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Diagram 2 shows correlation between crude oil- and jet fuel prices.  

Datasource: U.S. Energy Information administration (2018)  

1.3 Purpose 

Because jet fuel accounts for a large fraction of airlines’ operating costs and that small price                

changes leads to substantially higher costs, airlines often choose to hedge portions of their              

jet fuel consumption to reduce volatility in cash flows (Eitman, Moffett & Stonehill 2010).              

There are different opinions about whether hedging adds value for an investor. Some             

previous studies and theories argues that investors are better off diversifying the risk             

themselves meanwhile others say that firms and management have access to more            

information, better insight and higher knowledge of the company’s operations. Which is            

why they argue that management and firms are more fit to manage the risk than investors.                

Hence our research questions will be:  

 

To what extent does oil price fluctuations and jet fuel hedging affect market return and 

market value among American airlines and what differences can be distinguished before, 

during and after the subprime crisis? 

 7 (50) 



 
 

 
 
 

1.4 Limitations 

This study is written from an investor point of view and will focus solely on the American                 

market. If foreign airlines are included, behavioral differences must be taken into            

consideration which are hard to specify and measure. For example, airline companies in             

China are to a large extent state-owned (Chen, Chen & Wei 2017), hence objectives and               

governance could differ from those of publicly owned companies. Another reason to focus             

on U.S. airlines is because currency risk has to be considered when companies with a               

different currency trades with oil, since oil often is traded in U.S. dollars.  

 

Since one of the objectives is to compare results before, during and after the subprime               

crisis, the observed period will start 2006 and end 2017. The chosen time periods are based                

on a study conducted by Phillips & Yu (2011) where they try to pinpoint the different time                 

periods of the subprime crisis. They set the public onset date for the subprime crisis to be                 

the first week of August 2007, which is about the same as the oil crisis occurred. At this                  

time prices began to rise rapidly and later peaked at 145 U.S. dollars per barrel in early July                  

2008. During the following six months, oil price fell from 145 U.S. dollars to 32 U.S.                

dollars per barrel which can be seen in the summary statistics in appendix 3. The before                

period is therefore defined as 2006/01/27 - 2007/07/27, the during period as 2007/08/03 -              

2008/12/26 and the after period as 2009/01/02 - 2017/12/29.  

 

This thesis will not consider possible changes in accounting principles. 
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1.5 Relevance of study 

Several previous studies discuss whether hedging contributes to firm value. Some of the             

earlier studies shows that hedging has no effect on firm value while others suggest the               

opposite. Up until now, there is still no definitive answer to the question whether hedging               

contributes to firm value or not. Thus, further studies must be conducted.  

 

With knowledge of whether hedging contributes to value or not, investors can make more 

informed decisions about whether they should leave risk-management to be handled by the 

airlines or if they should take diversification into their own hands. By knowing how oil 

fluctuations and jet fuel hedging affects firm value, airlines will have more recent evidence 

as basis for future hedging decisions which could enhance their future success. 

1.6 Disposition 

The thesis outline is organized as follows. Section 2 cover the theoretical background,             

where hedging and the capital asset pricing model are explained respectively. Further the             

literature review provides the reader with earlier relevant studies in the field of hedging and               

firm value. Section 3 starts with explaining the methodology, where data and variables are              

motivated, and ends with the model specifications. Section 4 presents and analyzes the             

results of our study. Section 5 concludes the thesis whereas section 6 discusses suggestions              

for future research. 
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2. Theoretical Background 

2.1 Hedging 

The purpose of hedging is to reduce the volatility or risk that is associated with an asset’s                 

change in price. When trading with different currencies or commodities, firms are exposed             

to fluctuations in the exchange rate and/or price of the commodity. For instance, if a firm                

purchases a commodity which is not priced in the same currency as the firm’s revenue, they                

are exposed to both fluctuations in commodity price and the exchange rate. A common way               

of managing these risks is to hedge against them, taking on another risk that is negatively                

correlated with the first position (Eitman, Moffett & Stonehill 2010). 

 

Hedging is usually done with derivatives, such as swaps, options, forward- and future             

contracts, which are instruments whose value depends on other assets or commodities            

(Eitman, Moffett & Stonehill 2010). The practical differences between these derivatives           

will not be further explored here, but generally two different types of hedging are discussed.               

One where a price gets locked in, meaning that a predetermined price will be paid in the                 

future. The other where two negatively correlated securities cancel out each others risk             

(Morell & Swan 2006). In the short run, there is always a winner and a loser when two                  

parties agree upon a derivative contract. If prices for jet fuel were to increase, the producer                

would have been better off without the hedge since the airline would have had to pay a                 

higher price than the locked in price. Vice versa applies as the airline would have been                

better off without the hedge if jet fuel prices were to fall since the airline is obligated to pay                   

an agreed-upon price which now is higher than the prevailing market price (Eitman, Moffett              

& Stonehill 2010). However, in the long run Morrell & Swan (2006) argue that hedging               

only works as a mean to migrate profits between periods and parties. 

 

Though hedging may decrease risk, there is an ongoing debate whether it is economically              

beneficial or not. First of all, reduction of risk in future cash flow improves the planning                
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ability and reduces the probability that cash flow will reach minimum level, thus reduces              

the probability of financial distress. These specific actions will not increase firm value since              

hedging still consumes cash flow, however Smith & Stulz (1985) argues that a reduction in               

probability of bankruptcy does increase firm value. The most widespread argument against            

hedging is the belief that investors are better at diversifying the risk themselves. Morrell &               

Swan (2006) mention natural hedging which for example can occur if a firm who often               

trades with U.S. dollars moves its production to the U.S. Natural hedging thus eliminates              

the currency risk as the firm has both revenues and expenses in the same currency. There                

are also arguments that hedging benefits the firm and management rather than adding value              

for investors, as it is created by the management. This contradicts that the management is in                

a better position than investors to notice opportunities when the market is in disequilibrium              

and that the firm can enhance value through hedging activities (Eitman, Moffett & Stonehill              

2010).  

 

Hedging can be used as a tool to keep cash flow stable over time which enables future                 

investments. If there is a lack of capital, most companies use debt to finance the investment                

since the transaction costs for alternative financing is higher. But for firms which already              

are highly leveraged, increasing debt financing is not an alternative since it can lead to               

financial distress. Thus, hedging can be used to create stable cash flows which increases the               

probability of future investments without having to rely on debt financing (Eitman, Moffett             

& Stoneholl 2010). This argument does not hold in the perfect market described by              

Modigliani & Miller (1958) since there are no transaction costs. In accordance to their              

theory, investors could at the same cost diversify the financial risk themselves. Modigliani             

& Miller (1958) proposition II claim that investors should be compensated for investing in              

firms which finance with debt. They further argue that the volatility in income streams can               

be ignored as it has no effect on the present value of the firm.  
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2.2 Capital Asset Pricing Model 

Sharpe (1964) and Lintner (1965) created the capital asset pricing model (CAPM) from             

theories of Portfolio Selection by Harry Markowitz (1952). Markowitz (1952) discusses           

diversification as a tool for investors to reduce the risk, in terms of variance, of the                

portfolio. Diversification can be done by creating a portfolio with different types of assets              

which are negatively correlated to each other. Markowitz (1952) also claims that, to get a               

higher return, the investor must be willing to take on a greater risk. He further assumes that                 

all investors are rational, meaning that they always prefer a portfolio with as low variance               

as possible to a given level of return. 

 

CAPM estimates investors required compensation for investing in a security. The model            

describes the relationship between expected return and risk. According to Fama & French             

(2004), the risk of a security should be measured relative to a market portfolio, Rm. This                

exposure to the market is measured with β, the systematic risk of the portfolio. If a security                 

is not affected by the market, β would be zero. When the capital asset pricing model has a                  

risk-free rate, rf, a security without market risk is called a risk-free asset and only bear the                 

risk-free rate. Hence, the investor would only be compensated with the risk-free return. A              

security can only be considered as free of risk if no reinvestment- or default risk exists. In                 

CAPM, there is an assumption that there is no sovereign default risk, therefore a treasury               

bond or bill can be considered as a risk-free investment (Brealey, Myers & Allen 2016).  

 

r = rf + β(Rm-rf) 
where 

r = expected return on stock 

rf = risk free rate 

(Rm - rf) = market risk premium 

β = measure of the systematic risk 
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There is a second risk to securities, the unsystematic risk. This risk is firm-specific and does                

not add value since it can be diversified when creating a portfolio. In accordance with the                

theory by Markowitz (1952), it is assumed that all investors are rational and therefore will               

not hold a portfolio with unsystematic risk. 

 

The capital asset pricing model only include one systematic risk which is a measurement of               

the stock’s sensitivity to the overall market movements. However, in Fama & French             

(1993), a three-factor model is presented. This model suggests that several market risk             

factors should be considered rather than just one, as in capital asset pricing model. Apart               

from the overall market factor, Fama & French (1993) suggest two other factors; one related               

to firm size and the other related to book-to-market equity. The idea is that there are other                 

systematic risks, such as oil price, which can have various influence on different firms. 

2.3 Literature review 

Apart from firm specific influences, a firm's stock price is affected by various             

macroeconomic factors. There is an extensive amount of research in this area where authors              

investigate how different factors influence stock prices in different regions and industries.  

 

Fama (1981) found causality between real output and stock return together with a negative              

correlation between real output and inflation which means that there is a negative             

relationship between inflation and stock return. Caporale & Jung (1997) continued Fama’s            

study but controlled for output shocks. They also found a negative relationship between             

expected inflation and real stock returns. 

 

A negative relationship between interest rate and return on stock is found by Pilinkus &               

Boguslauskas (2009), which is noticed as stock-investments decrease when interest rate           

increases. The rational human wants to maximize return while minimizing risk, meaning            
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that as the interest rate grows, more and more people put their money in bank accounts                

rather than investing in riskier shares.  

 

Froot, Scharfstein & Stein (1993) found that firm value increases when investments            

increases, thus hedging increases value when it ensures the firm to have enough internal              

funds to seize investment opportunities. This can only occur if the assumptions of a perfect               

market by Modigliani & Miller (1955) are relaxed, meaning that there are information             

asymmetries, taxes and transactions cost. If there were no transaction costs for raising             

external funds, firms would not need hedging as a tool to keep cash flow stable since                

external funds would not be costlier. 

 

According to Morell & Swan (2006) hedging will not create excess profits in the long run                

because the revenues from hedging will in the end be distributed equally among seller and               

buyer, airlines could however move profits between periods. They suggest that airline            

companies should not use hedging as a mean to increase firm value, instead it should be                

used as a tool to reduce volatility in profits. They further discuss, in line with theories of                 

CAPM, that this reduction should not be rewarded with higher stock prices or return on               

stocks since this is a reduction of firm-specific risk. In their paper, they also suggest that                

hedging is value adding for firms because it works as a self-fulfilling prophecy since both               

management and investors tend to believe that hedging affects firm value. This is partly              

because hedging serves as a signal of competence, which investors values. 

 

Jones & Kaul (1996) researched stock markets in Canada, Japan, United Kingdom and the              

U.S. to find out whether there is correlation between oil price shocks and real stock return                

and if oil price shocks affect firms’ cash flows. This was done by two different regressions;                

one where they studied oil price shocks on cash flow and one where they studied the                

correlation between oil price shocks and real stock returns. They found that oil price shocks               
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have a statistically significant impact on stock returns in these countries and that changes in               

oil price has a negative effect on output and real stock returns. 

 

A study conducted on the American airline industry by Treanor et al. (2014) found that               

airline companies are more frequently exposed to risk during periods of high or rising oil               

prices. They researched the relationship between exposure coefficients and next year’s fuel            

requirement hedged by the airline companies and found that rising fuel prices and higher              

level of exposure to fuel prices seems to increase hedging activities among the companies.              

Their study was conducted through regressions where they measured airlines jet fuel            

exposure over time and whether decreasing or increasing hedging during different exposure            

regimes affects the value of the firm. They reached the conclusion that airlines who              

increased their hedging activities to shield them from increasing jet fuel price exposure             

were not higher valued compared to airlines who employ more stable hedging policy.  

 

Carter, Rogers & Simkins (2006) investigate whether hedging adds value to firms and if it               

is consistent with hedging theory. They examined jet fuel hedging behavior in the U.S.              

airline industry from 1992-2003 to investigate whether hedging is a value adding source for              

the firms. They tested to what extent airline stock prices correlates with jet fuel prices,               

which was conducted by a time series regression on monthly data. They reached the              

conclusion that there is a negative relationship between jet fuel prices and cash flows, which               

leads to fewer investments. Their study found that investors appreciate stable cash flow as it               

protects the ability to invest in bad times and that jet fuel hedging is positively related to                 

firm value. Notice that this does not imply that an ever-increasing hedging level increases              

firm value, only that there is a positive relationship until a certain, optimal hedging ratio. 
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3. Methodology 

The research approach used in this study is of quantitative nature where a total of four                

regressions are estimated. The first three regressions are estimated on weekly data, while             

regression (4) is estimated on yearly data because no weekly data are available for the               

chosen variables. Larger time periods are otherwise avoided because of the risk of masking              

volatility transmission mechanisms (Arouri, Jouini & Nguyen 2012). Time series data are            

used as input for the first three regressions where regression (1) is a simple capital asset                

pricing model. Regression (2) is an extension of regression (1) which examines how oil              

price changes affect market return for each firm separately. The hedged percentage of jet              

fuel requirements is added to the previous stated regression to determine if this variable is               

of statistical significance in regression (3). In regression (4) panel data is gathered on the               

companies in our study to estimate a regression model with fixed effects. The regression              

will examine how market valuation of firm, expressed as the natural logarithm of Tobin’s              

Q, is affected by how much the companies hedge their fuel requirements. In this regression,               

various variables which are anticipated to affect firm value are included. All variables in the               

regressions except for a dividend dummy are ratios or natural logarithmic values which are              

used because we want to see the percentage change in firm value. This method should be                

appropriate since there already are some previous studies researching hedging and firm            

value where quantitative data are used in a similar way, for instance by Treanor et al. (2014)                 

and Carter, Rogers & Simkins (2006). 

 

3.1 Data 

There are several airlines in the U.S. and examining them all would have made this thesis                

too extensive, hence the selection had to be narrowed down. The search was restricted to               

publicly owned companies and we ended up with excluding firms that were not listed on the                

New York Stock Exchange. This resulted in a selection of less than ten companies. Because               

we were interested in researching the time-period before the subprime crisis until recently,             
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the lack of data for most companies resulted in only three living up to our criteria. These                 

were Southwest Airlines, United Continental Holdings and Alaska Air Group. The lack of             

data on the excluded airlines was first and foremost due to too recent initial public               

offerings, mergers, acquisitions or due to bankruptcy. 

 

Afterwards weekly data was gathered on stock prices, crude oil prices, price on a two-year               

U.S. treasury bond and the New York stock exchange composite index. These were             

gathered through the Thomson Reuters DataStream. Arouri, Jouini & Nguyen (2012) claims            

that weekly data gives better estimates and forecasts than daily because it manages biases              

from bid-ask bounces and non-synchronous trading days. 

 

Next step was to find out whether the airlines hedge their fuel requirements or not, and how                 

much of it. This could be found in publicly available statements of financial position, the               

10-K annual reports, accessed through their websites. Cash flow, sales, total assets, long             

term debt, capital expenditures and dividends are gathered from Thomson Reuters           

DataStream on a yearly basis.  

3.2 Variables 

3.2.1 Market return 

Market return is the dependent variable in regression (1), (2) and (3) and is the natural                

logarithm of stock price divided by the stock price in t-1, less the risk-free rate. The stock                 

price is the previous day’s closing price, adjusted for subsequent capital actions, and is              

priced in U.S. dollars (Thomson Reuters) which eliminates the currency risk since the oil is               

priced in U.S. dollars as well. 

 

3.2.2 Risk-free rate 

According to the capital asset pricing model, which is the underlying theory of regression              

(1), (2) and (3), a short term risk-free rate must be taken into consideration when measuring                
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firm value. An assumption in the capital asset pricing model is that the treasury bonds are                

free of risk because they have no default- or reinvestment risk (Brealey, Myers & Allen               

2016). The chosen risk-free rate is a two-year U.S. treasury benchmark bond. In the model               

we use the natural logarithm of the two-years U.S. treasury benchmark bond, adjusted from              

yearly to weekly interest rate.  

 

3.2.3 NYSE composite index 

Market index must be taken into consideration in CAPM when market return is being              

measured. Since the airlines in this study are listed on the New York Stock Exchange               

(NYSE), the chosen index is the NYSE composite index which reflect the performance of              

all companies listed on the stock exchange in U.S. dollars. In the model we use the natural                 

logarithmic value of one plus the weekly market return.  

 

3.2.4 West Texas Intermediate crude oil 

This variable will be used to check whether the different companies has been successful in               

hedging their oil price exposure and is calculated as the natural logarithm of west texas               

intermediate crude oil price, divided by the price in t-1. 

 

Data on oil prices are gathered in U.S. dollars per barrel from the Cushing West Texas                

Intermediate spot price in Oklahoma U.S. at market closing (Thomson Reuters). 

 

There are different types of crude oil with varying composition, usage areas and different              

quality leading to price variation among these. West Texas Intermediate (WTI) is a crude              

oil which is used as a benchmark in oil pricing. WTI is the underlying commodity of                

Chicago Mercantile Exchange oil futures contracts (Thomson Reuters). It is described as            

light and sweet which are the characteristics of oil used for production of jet fuel (Editorial                

Department 2009). Thus, it is assumed that WTI crude oil prices are highly correlated with               

jet fuel prices.  
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3.2.5 Fuel requirement hedged 

The hedged portion of the firm’s fuel requirements, PerHedg, is included in the regression              

as a yearly percentage to measure its effect on firm value. According to Robert, Carroll &                

Chiou (1997) hedging affects the firm positively because hedging reduce expected           

bankruptcy costs. 

 

3.2.6 Market valuation 

The variable representing market valuation is Tobin’s Q, which is used in regression (4). It               

is calculated by dividing the market value of assets in place by the replacement cost of                

assets in place. The latter is somewhat difficult to estimate which is why book value of                

assets can be used instead (Damodaran 2012). The ratio level can differ between industries              

and is therefore not always suitable for comparison. But since the variation in Tobin’s Q is                

studied between firms in the same industry and regressions are estimated with fixed effects,              

as Trenor et al. (2014) did, this will not be a problem. 

 

Tobin’s Q = (Market value of equity + book value of debt) / total assets 

 

3.2.7 Control Variables 

In regression (4), some explanatory variables are defined as control variables. Capital            

expenditures to sales, CAPTSAL, cash flow to sales, cashflow, and cash to sales, cash, are               

used to control for financial constraints and investment opportunities which in theory has a              

positive impact on firm value (Treanor et al. 2014).  

 

Treanor et al. (2014) imply that larger firms with higher financial distress costs often use               

hedging strategies. This effect is controlled for with the natural logarithm of total assets,              

lnTass, and long-term debt to total assets, LTDTA. More levered companies have a higher              

probability to experience bankruptcy, hence it is more probable that firms with large debt              

ratios will hedge to stay protected from volatility. However, in a study conducted by              
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Robert, Carroll & Chiou (1997) the results showed that hedged firms had higher leverage              

than non-hedged firms but the result was not significant. 

 

A dividend dummy variable, dividend, is included in the study to examining whether the              

firm pays dividends or not. It will take the value 1 if the company pays dividends and 0 if it                    

does not. The reason the dividend variable is included is because evidence shows that              

dividend payout enhances firm value. This is partly because dividends are viewed as a              

signal towards the market that the company is in healthy financial shape and therefor              

investors will reward the firm with a higher valuation (Jin & Jorison 2006). 

3.3 Models 

Regression (1) is a simple capital asset pricing model with a risk-free rate and a market risk                 

premium, capturing the overall market risk.  

 

 Ri,t - Rf = β1i,t (Rm-Rf)t + Ɛi,t (1) 
where 

Ri,t = the natural logarithm of stock price divided by the stock price in t-1 

Rm = the natural logarithm of one plus NYSE divided by the value of NYSE in t-1  

Rf = the natural logarithm of a 2-year treasury bond, adjusted from yearly interest rate to weekly 

β1i,t=  stock price sensitivity to market fluctuations 

Ɛi,t = Error term 

 

Regression (2) is an extension of CAPM with influences from the three-factor market model              

by Fama & French (1993), where the market return serves as dependent variable and return               

of the market index and oil price return as independent variables. The market risk, Rm, does                

not always capture the entire systematic risk. According to Fama & French (1993)             

branch-specific factors could serve as systematic risk. An example for airlines could be oil              

price fluctuations. Hence, the second systematic risk in the regression is return on oil. This               

regression is supposed to examine whether oil price can do further explaining of firm value. 
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 Ri,t - Rf = β1i,t (Rm-Rf)t + β2i,tRoil,t+ Ɛi,t (2) 

 
where 

Roil,t = the natural logarithm of west texas intermediate crude oil price, divided by the price in t-1 

β2i,t = exposure to oil price fluctuations 

 

Regression (3) is similar to regression (2), but jet fuel hedging, PerHedg, is included to               

examine if this can explain firm value further. 

 

 Ri,t - Rf = β1i,t(Rm-Rf)t + β2i,tRoil ,t+ β3i,tPerHedgi,t+ Ɛi,t (3) 

 
where  

PerHedgi,t = hedged portion of the firm’s fuel requirements 

β3i,t =  firm value sensitivity to level of hedged fuel requirements 

 

Regression (1), (2) and (3) are first estimated for the entire time-period and afterwards              

divided into three categories, namely; before, during and after the subprime crisis, where             

regressions are estimated for each period and company separately.  

 

The fourth model is a regression estimated with fixed effects and robust standard errors,              

conducted on panel data. Regression (4) examine how market valuation of firm, expressed             

as the natural logarithm of Tobin’s Q, is affected by how much the companies hedge their                

fuel requirements. In this regression, various variables which are anticipated to affect firm             

value are controlled for. Since the regression is estimated on yearly data, there would be too                

few observations to capture an effect before and during the subprime crisis due to too short                

time periods. Therefore, instead of estimating the regression for each separate time period,             

it is now estimated for the entire period 2007-2017. 
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 lnQi,t = β0i + β1PerHedgi,t + β2-7(Control Variablesi,t) + Ɛi,t (4) 

 

where 

lnQi,t = the natural logarithm of Tobin’s Q 

β1 = firm value sensitivity to level of hedged fuel requirements 

β2 = measure of firm value sensitivity to lnTass  

β3 = measure of firm value sensitivity to dividend dummy 

β4 = measure of firm value sensitivity to LTDTA 

β5 = measure of firm value sensitivity to cashflow 

β6 = measure of firm value sensitivity to CAPTSAL 

β7 = measure of firm value sensitivity to cash 

3.4 Hypothesis 

Per previous literature there is a consistency stating that jet fuel- and oil price fluctuations               

affects cash flows (Carter, Rogers & Simkins 2006; Jones & Kaul 1996). In their studies,               

they show that there is a negative relationship between jet fuel price and cash flows and that                 

there is a negative relationship between oil price and cash flows, leading to our first               

hypothesis: 

 

Hypothesis (1): 

H0: There is no relationship between oil return and market return 

H1: There is a relationship between oil return and market return 

 

Froot, Scharfstein & Stein (1993) found that firm value increases when investments do.             

Hedging will provide firms with stable cash flows as it ensures firms to have enough               

internal funds to seize investment opportunities when they appear. Morell & Swan (2006)             

argues that investors sees hedging as a signal of competence and therefore awards this with               

a higher valuation. Therefore, two more hypothesis are formulated: 
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Hypothesis (2): 

H0: There is no relationship between hedging and market return 

H1: There is a relationship between hedging and market return 

 

Hypothesis (3): 

H0: There is no relationship between hedging and market value 

H1: There is a relationship between hedging and market value 
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4. Empirical Analysis 

4.1 Oil price and market return 

Table 1 - Regression (2) 

 Constant (Rm-rf) Roil Adjusted R2 

Alaska Air Group     
2006-2017 0,3658091*** 1,061475*** -0,424004*** 0,5275 
Before -0,6181045 2,297023*** -0,5650921** 0,1396 
During 0,5561825 1,222723*** -0,7650499** 0,1482 
After -0,1965851 1,455236*** -0,2512318*** 0,2428 
     
Southwest Airlines     
2006-2017 0,086436 1,047614*** -0,1321632*** 0,7695 
Before 0,2916022 1,076991*** -0,3619674*** 0,1526 
During 0,2685838 0,9545901*** -0,2282897* 0,3702 
After -0,2687709** 1,36332*** -0,0887014 0,3040 
     
United Continental Holding     
2006-2017 0,253819* 1,092806*** -0,3433256** 0,3324 
Before 0,2933744 1,598662** -0,8393203*** 0,1676 
During 0,087498 1,517806** -0,5836496 0,0798 
After -0,3574586 1,54829*** -0,1823784 0,1013 
This table (see complete table in appendix 6) shows coefficient estimates from the following OLS regression: 

Ri,t - Rf = β1i,t (Rm-Rf)t + β2i,tRoil,t+ Ɛi,twhere Ri,t are the natural logarithm of stock price divided by stock price in 

t-1, Rm are the natural logarithm of one plus NYSE divided by the value of NYSE in t-1, Rf  are the natural 

logarithm of a 2-year treasury bond, adjusted from yearly interest rate to weekly, Roil are the natural 

logarithm of west texas intermediate crude oil price divided by the price in t-1, β2 are the exposure to oil price 

fluctuations, βi,t are the stock prices sensitivity to market fluctuations and Ɛi  is the error term.  
* 10% significance, ** 5% significance, *** 1% significance.  

Datasource: Thomson Reuters 

 

The theory outline is the capital asset pricing model which is also the first estimated               

regression, summarized in appendix 5. The results shows a positive and significant            

relationship between the market risk premium and market return.  
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Regression (2) is an extension of CAPM, inspired by the three-factor market model by              

Fama & French (1993) and is linked to hypothesis (1) which examine whether there exists a                

relationship between oil return and market return. Regression (2) results can be seen in table               

1. First and foremost, regression (2) has a higher coefficient of determination, adjusted R2,              

than regression (1) (see appendix 5) which confirms that this regression explains the             

airlines’ return more. Secondly, return on oil has negative coefficients indicating a negative             

relationship between return on oil and market return. This is in line with previous              

conclusions by Carter, Rogers & Simkins (2006) where they found a negative relationship             

between jet fuel prices and cash flow and also with Jones & Kaul (1996) which found that                 

oil price shocks have a statistically significant, negative impact on stock returns. 

 

A trend is distinguished among the airlines as their oil exposure is lowest in the period after                 

the subprime crisis and that the oil return coefficient decreases over time. For instance, an               

increase in oil price by one percent before the crisis would for Southwest Airlines lead to a                 

36,2 percent decrease in stock price while the same change in oil price after the crisis would                 

lead to only 8,87 percent decrease in stock price. The decreasing oil coefficient could at first                

glance indicate that airlines have gotten better at hedging their oil exposure or that they               

started to hedge larger portions of their fuel requirements after the subprime crisis. The              

latter is not true as can be seen in diagram 3 and appendix 9, which shows that there has not                    

been a remarkable increase in hedging activity. Another possible explanation is that the             

price of oil has been less volatile post the subprime crisis. Treanor et al. (2014) argue that                 

airlines hedge more during high and increasing jet fuel prices which is the opposite of our                

findings. The results showed that airlines do not hedge more during times of high and               

increasing oil prices, which can be seen in diagram 3. If this was true, the during period                 

should have shown higher values of percentage hedged, which can be seen in diagram 3 and                

appendix 9, because oil prices rose and eventually peaked at that time. A more likely               

explanation for decreasing oil exposure over time could be that even though airlines’             
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dependency of oil is the same today as before the subprime crisis, the dependency of oil                

from the overall U.S. market have decreased due to alternative energy sources (see             

appendix 14). This could be explained by other energy sources, such as renewable             

alternative taking market shares in the energy market and technology getting more and more              

developed as time goes by (BP 2017). The decreased exposure to oil could be a reason for                 

airlines not to hedge. The oil coefficients are however not statistically significant in the after               

period for two out of three companies.  

 

 

Diagram 3 shows the percentage hedge from 2006 to 2017 for each company respectively. 

Datasource: Various Financial Annual Reports for each firm. 
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4.2 Hedging and market return 

Table 2 - Regression (3) 

 Constant (Rm-rf) Roil PerHedg Adjusted R2 

Alaska Air Group      
2006-2017 0,3664403*** 1,059444*** -0,4250229*** 0,005164 0,5268 
Before -1,029525 2,467881*** -0,4966034** 0,4109214** 0,1790 
During -0,1694206 1,780974*** -0,7956297** 0,5548399 0,1502 
After -0,2304045 1,497993*** -0,251088*** -0,0183166 0,2420 
      
Southwest Airlines      
2006-2017 0,1090037* 1,024998*** -0,1316653*** -0,0027796 0,7694 
Before 0,3229352 1,049047*** -0,3731688*** 0,0067207 0,1464 
During 0,3738496 0,8544617*** -0,2228049 -0,0199033 0,3636 
After -0,2732505** 1,368173*** -0,0891449 0,0005384 0,3026 
      
United Continental Holdings      
2006-2017 0,253393 1,093249*** -0,3432856** -0,0002001 0,3314 
Before 0,3587518 1,546003** -0,8604288*** 0,0316619 0,1618 
During -0,8042514 2,37413** -0,6305572 0,08510924 0,0836 
After -0,5383804* 1,745359*** -0,1905195 -0,021673 0,1022 
This table (see complete table in appendix 7) shows coefficient estimates from the following OLS regression: 

Ri,t - Rf = β1i,t(Rm-Rf)t + β2i,tRoil ,t+ β3i,tPerHedgi,t+ Ɛi,t where Ri,t are the natural logarithm of stock price divided 

by stock price in t-1, Rm are the natural logarithm of one plus NYSE divided by the value of NYSE in t-1, Rf 

are the natural logarithm of a 2-year treasury bond, adjusted from yearly interest rate to weekly, Roil are the 

natural logarithm of west texas intermediate crude oil price divided by the price in t-1, PerHedgi are the 

hedged portion of the firms’ fuel requirements, β2 are the exposure to oil price fluctuations, βi,t are the stock 

prices sensitivity to market fluctuations, β3 are firm value sensitivity to level of hedged fuel requirements and 

Ɛi  is the error term. 

* 10% significance, ** 5% significance, *** 1% significance.  

Datasource: Thomson Reuters 

 

Regression (3) is linked to hypothesis (2) and test whether there is a relationship between               

hedging and market return. No trend could be found and the coefficients were not              

statistically significant, hence we conclude that there is no relationship between market            
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return and jet fuel hedging. This could be explained by management using hedging as a               

mean to protect themselves rather than adding value for investors. As stated by Eitman,              

Moffett & Stonehill (2010), hedging can sometimes be used to benefit firms and             

management rather than adding value for investors. Instead of investing in positive net             

present value projects to benefit shareholders, management hedge unnecessary large          

portions of jet fuel requirements to make sure that they are protected even in the worst of                 

times. The result is also supported by Morell & Swan’s (2006) suggestions that hedging              

should be used as a tool to reduce volatility in profits and that the reduction of risk should                  

not be rewarded with higher return since jet fuel exposure is a firm-specific risk.  

 

Even though one more variable was included compared to regression (2), the model was not               

further explained which can be seen as adjusted R2 decreased.  

 

The coefficients for the market risk premium and return on oil is similar to the previous                

result stated in the analysis of regression (2) and are therefore not further discussed in this                

section. 
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4.3 Hedging and market value 

Table 3 - Regression (4) 

 Coefficient 
PerHedg -0,1688807 
lnTass 0,1373998 
Dividend -0,4364508** 
LTDTA 0,0264081 
Cashflow -0,0215315 
CAPTSAL -0,0102131 
Cash 0,6412941 
R2 0,6303 
This table (see complete table in appendix 8) shows coefficient estimates from the following regression with 

fixed effects and robust standard errors: lnQi,t = β0i + β1PerHedgi,t + β2-7(Control Variablesi,t) + Ɛi,t where lnQt 

is the natural logarithm of Tobin’s Q, β1 is the firm value sensitivity to level of hedged fuel requirements, β2 is 

the measure of firm value sensitivity to lnTass, β3 is the measure of firm value sensitivity to dividend dummy, 

β4 is the measure of firm value sensitivity to LTDTA, β5 is the measure of firm value sensitivity to cashflow, β6 

is the measure of firm value sensitivity to CAPTSAL and β7 is the measure of firm value sensitivity to cash.  

Datasource: Thomson Reuters 

 

The fourth regression examines hypothesis (3), i.e. whether there is a relationship between             

hedging and market value. Tobin’s Q, representing market valuation of the firm, is the              

dependent variable and the hedged percentage of fuel requirements is an independent            

variable. Several other independent variables which are believed to have an impact on firm              

value are included.  

 

Only one coefficient is statistically significant in regression (4), the dividend dummy. The             

variable has a negative relationship with firm value, indicating that firm value decreases if              

airlines pay dividends to their investors. This results contradict (Jin & Jorison 2006) who              

present evidence for dividend payout to enhance firm value. The regression showed a             

positive relationship between long term debt to assets and firm value, meaning that higher              

leveraged firms are higher valued. A probable explanation could be due to tax advantages              
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by financing with debt (Brealey, Myers & Allen 2016). M&M proposition II propose that              

investors should get a higher return if they choose to take on larger risk (Modigliani &                

Miller 1958). Investing in a company with debt or more debt should therefore be rewarded               

with a higher expected return i.e. the proposition suggests a positive relationship between             

debt financing and firm value which would support the results of a positive relationship              

between LTDTA and Tobin’s Q. However, the coefficient was not significant. 

 

The negative relationship between firm value and CAPTSAL was not expected and is             

contradictory to the findings of Treanor et al. (2014) who reached the conclusion that              

investments increase firm value. The unexpected result can partly be explained by the             

coefficient not being statistically significant.  

 

The cash to sales coefficient is positive which was expected because a high cash to sales                

ratio is preferable as it ensures the company to seize investment opportunities as they              

appear. Further it also protects companies from liquidating asset during poor times (Treanor             

et al. 2014). The positive relationship is however not statistically significant. 

 

lnTass shows a positive relationship with Tobin’s Q, indicating that size is positively related              

to firm value which indicates that the airlines have not reached maturity, which indicate that               

they can still benefit from expansion (Damodaran 2012). 

 

The Perhedg coefficient is negatively related to firm value suggesting that hedging does not              

increase firm value. This contradicts Carter, Rogers & Simkins (2006) conclusion that            

hedging is value adding for airlines. The findings in table 4 could suggest that hedging is                

made to protect the management and firm rather than to add value for investors. The               

findings could further imply that it would be beneficial for both firms and investors if               

airlines chose not to hedge their jet fuel cost, since they seem to pay additional derivative                
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costs without getting any value in return. The coefficient is however not statistically             

significant, suggesting that there is no relationship between hedging and firm value. 

 

Regression (4) is estimated the same way as previous studies from Treanor et al. (2014),               

however our results differ a lot from previous results. This cannot be explained due to               

different types of data or method since these are estimated the same way. The periods do                

however differ so we cannot exclude the possibility that this might be the cause of the                

results being different from earlier studies. Treanor et al. (2014) researched the period             

1994-2008 meanwhile regression (4) investigates the time period from 2007-2017 which           

means that the latter capture the entire effect of the subprime- and oil crisis. A more likely                 

explanation for inconsistency could be them having more observations in their dataset since             

their regression were estimated on various time interval data, ranging from daily to yearly              

data whereas regression (4) is estimated solely on yearly data because shorter time intervals              

could not be found.  

 

4.4 Correlation- and robustness check 

Regression (4) was first estimated with fixed effects (see appendix 13) which later was              

tested for possible heteroskedasticity with a Modified Wald test (see appendix 10). The test              

was significant at a 5 percent level, hence we reject the null hypothesis of homoscedasticity               

indicating that there is heteroskedasticity in the regression. To control for           

heteroskedasticity, the regression was re-estimated with robust standard errors.  

 

Regression (4) was further examined for possible autocorrelation between the independent           

variables using a Pearson’s correlation matrix. No variables were higher correlated than            

0,66 (see appendix 11), which was interpreted as not being strongly correlated. Since the              

results showed high standard errors, a high coefficient of determination but insignificant            

variables we wanted to further exclude the possibility that the variables interfered with each              
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other. This was done by estimating regression (4) with one independent variable at a time.               

As a result the variable cashflow became significant and two variables, lnTass and LTDTA,              

went from a positive to a negative relationship (see appendix 12). This could indicate that               

the variables in some way interfere with each other. 
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5. Conclusion 

The purpose of this thesis was to investigate how oil price fluctuations and jet fuel hedging                

affect market return and market value among American airline and what differences could             

be distinguished before, during and after the subprime crisis.  

 

Using the capital asset pricing model with influences from the three-factor market model, a              

statistically significant and negative relationship was found between oil price and market            

return. The relationship decreased over time, suggesting that airlines’ exposure to oil price             

has been decreasing throughout the years. 

 

In a multiple regression analysis with Tobin’s Q representing market value of the firm and               

percentage hedged of fuel requirements as one of the independent variables, evidence was             

found that hedging has a negative impact on firm value. But since the relationship was               

insignificant, it suggest that hedging does not affect firm value. The result imply that firm               

value could increase if airlines did not hedge their jet fuel costs, since they would avoid the                 

derivative cost. 

 

Our final conclusion is that oil exposure has decreased over time and that jet fuel hedging                

does not affect firm value. Instead, the results imply that jet fuel hedging is used as a mean                  

to signal competence towards investors and protect management. In the end, it seems like              

investors are better of diversifying risks themselves as hedging today could be at their              

expense. 
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6. Future research 

The findings could be of interest for future research of the airline industry and other               

industries which are highly dependent on crude oil such as the shipping industry. However,              

it should be pointed out that the findings in this study often contradicts previous studies and                

are not always in line with existing expectations.  

 

The study can be further built upon. While gathering data, advertisement costs, S&P credit              

rating or Altman’s z-score could not be found. These would have been interesting to include               

in regression (4) since they in previous studies, such as Treanor et al. (2014), were of                

statistical significance when explaining firm value.  

 

Another interesting point of view would be to find and include companies that do not hedge                

for longer periods of time to see if differences could be distinguished between hedgers and               

non-hedgers. This was the intention from the beginning but since we ended up with just               

three companies who most of the time stays hedged, this aspect could not be researched. 

 

The study could have been conducted on a global scale where airlines from several different               

countries could have been investigated. By not limiting the study solely to the American              

market a new risk would appear, namely a currency risk. Because the oil is priced in U.S.                 

dollars, the currency risk is eliminated in this thesis but for companies with most income               

being in a different currency than the U.S. dollar, this risk will have to be taken into                 

consideration. The impact of the currency risk could hence have been managed with adding              

a trade-weighted index or the current exchange rate to our model. 

 

Since the dataset were limited to three companies and the regressions were estimated for              

each company separately, we could only find trends and draw conclusions when all             

companies behaved in a similar matter, i.e. when coefficients and statistical significance            

were the same between companies and time periods. If we were to re-do a similar project in                 
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the future, we would lump the companies together and estimate all regressions on panel data               

over a longer period of time and with several companies instead of trying to distinguish               

trends among the airlines in regression (1), (2) and (3). This would have made the results                

easier to interpret. 
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Appendix 

 

Appendix 1: The Airlines - Empirical evidence 

The paper focus on three of the largest airlines in the U.S. measured by market               

capitalization. Namely Southwest Airlines, United Continental Holdings and Alaska Air          

Group. According to the companies' financial statements, they all agree that varying fuel             

costs has a great impact on their performance and that it is usually among their top                

expenses.  

 

Southwest Airlines  

Southwest Airlines states: “The Company’s business can be significantly impacted by high            

and/or volatile fuel prices, and the Company’s operations are subject to disruption in the              

event of any delayed supply of fuel; therefore, the Company’s strategic plans and future              

profitability are likely to be impacted by the Company’s ability to effectively address fuel              

price increases and fuel price volatility and availability“ (Southwest Airlines Annual           

Report 2017). 

Jet fuel and oil accounted for around 22 percent of Southwest Airlines operating expenses              

during 2017. They have estimated a consumption of 2.1 billion gallons of jet fuel during               

2018 which would mean that an increase in jet fuel prices with one cent per gallon would                 

contribute to fuel and oil expenses of approximately 21 million dollars in 2018, excluding              

impacts associated with fuel derivatives instruments (Southwest Airlines Annual Report          

2017). 

The company tries to reduce the risk of volatile jet fuel by exercising over-the-counter fuel               

derivative instruments with the purpose to hedge a quota of their future fuel needs.              

Southwest Airlines use different kinds of derivative instruments, including crude oil,           

unleaded gasoline, jet fuel and heating oil-based derivatives in attempt to cancel out their              

exposure of increasing jet fuel prices. The instruments first and foremost consist of call              

options, call and put spreads, fixed swap agreements and different collar structures. They             
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use both long-term and short-term hedging for protection and they have the belief that there               

could be a significant risk in not hedging against future jet fuel increases (Southwest              

Airlines Annual Report 2017). 

 

United Continental Holdings 

United Continental Holdings states: “High and/or volatile fuel prices or significant           

disruptions in the supply of aircraft fuel could have a material adverse impact on the               

Company's strategic plans, operating results, financial position and liquidity” (United          

Continental Holdings Annual Report 2017). 

Historically, jet fuel has been United Continental Holdings most volatile operating expense            

because of its unpredictable nature. They forecast that fuel consumption should land around             

four billion gallons where a change of one cent per gallon of crude oil would lead to a                  

change in fuel expenses by around 40 million dollars (United Continental Holdings Annual             

Report 2017). The same trend can be found here as with Southwest Airlines; Small price               

changes in fuel price has a great impact on operating expenses. 

The company has in the past routinely and historically hedged a portion of its planned fuel                

usage but as of December 31, 2016, United Continental Holdings states that they do not               

have any fuel hedging contracts outstanding to hedge fuel consumption. But by examining             

their 2017 annual report it showed a reported hedge loss in fuel expense even though they                

had stated that the last of their derivatives expired in December 2016 and that the following                

policy is to remain unhedged (United Continental Holdings Annual Report 2017). This            

implies that they may still hedge but probably with shorter contracts and not as much as                

they used to. 

 

Alaska Air Group 

Jet fuel prices which has been paid per barrel on an annual basis for the past years has                  

ranged from $98 in 2013 to $43 in 2016 for Alaska Air Group where the majority of the jet                   

fuel is bought at the prevailing market prices. A one cent change in fuel price per gallon                 
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would lead to a change in annual fuel costs of approximately 7 million dollars per year for                 

the company (Alaska Air Group Annual report 2017). 

Alaska Air Group believes that fuel hedging is an important part of their strategy to manage                

exposure due to fuel prices and they expect to continue on this path for now. Alaska Air                 

Group uses crude oil call options to hedge against the volatility in jet fuel prices, which is                 

done 18 months in advance of the day of consumption. In the past, they also used jet fuel                  

refining margin swap contracts, but as of 2014 this was cancelled. Call options cap their               

pricing for crude oil which limits their exposure against rising fuel prices for approximately              

half of their planned consumption. Call options hedge them against spikes of crude oil              

prices and if the oil price were to decline they only forfeit the cash paid for the hedge                  

premiums (Alaska Air Group Annual report 2017). 

 

Appendix 2: Summary statistics before the subprime crisis 

Before Obs. Mean Std. Dev. Min. Max. 
Oil 79 65,26658 6,040109 51,98 77,03 
Stock Price Alaska 79 9,051487 1,228528 6,125 10,9775 
Stock Price Southwest 79 15,9357 0,9732245 14,26 18,15 
Stock Price United 79 36,59342 6,592638 22,33 50,16 
Perhedg Alaska 79 0,4555063 0,0122106 0,44 0,465 
Perhedg Southwest 79 0,7949367 0,1221062 0,7 0,95 
Perhedg United 79 0,1179747 0,0488425 0,08 0,18 

 

Appendix 3: Summary statistics during the subprime crisis 

During Obs. Mean Std. Dev. Min. Max. 
Oil 74 95,56041 25,88456 32,37 145,31 
Stock Price Alaska 74 5,60027 0,8685085 2,95 7,14 
Stock Price Southwest 74 13,13473 2,04349 7,3 16,19 
Stock Price United 74 24,32892 15,33006 3,63 48,4 
Perhedg Alaska 74 0,4048649 0,0230094 0,39 0,44 
Perhedg Southwest 74 0,7743243 0,1150471 0,7 0,95 
Perhedg United 74 0,1448649 0,0230094 0,13 0,18 
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Appendix 4: Summary statistics after the subprime crisis 

After Obs. Mean Std. Dev. Min. Max. 
Oil 470 73,77726 22,88025 29,32 113,39 
Stock Price Alaska 470 39,57184 28,65044 3,77 98,94 
Stock Price Southwest 470 24,073 17,3467 5,13 65,97 
Stock Price United 470 36,93904 20,72233 3,26 82,03 
Perhedg Alaska 470 0,4666383 0,0377651 0,42 0,5 
Perhedg Southwest 470 0,2431489 0,1873786 0 0,63 
Perhedg United 470 0,2555957 0,1091094 0 0,36 

 

Appendix 5: Regression 1 

Name Constant (Rm-rf) R2 

Alaska 2006-2017 -0,0554847 1,058749*** 0,5113 
 (0,0403905) (0,0414672)  
Alaska before -1,137081* 2,246234*** 0,0927 
 (0,6838004) (0,7502044)  
Alaska during -0,3042929 1,324834*** 0,1094 
 (0,3996643) (0,4197253)  
Alaska after -0,418703*** 1,425717*** 0,2271 
 (0,1194884) (0,1209988)  
Southwest 2006-2017 -0,0448824** 1,046764*** 0,7674 
 (0,0225035) (0,0231034)  
Southwest before -0,0408256 1,044458*** 0,0734 
 (0,3552521) (0,3897507)  
Southwest during 0,0118193 0,9850598*** 0,3545 
 (0,1463179) (0,156623)  
Southwest after -0,3471932*** 1,352898*** 0,3023 
 (0,0934828) (0,0946646)  
United 2006-2017 -0,0873121 1,090599*** 0,3269 
 (0,0610218) (0,0626484)  
United before -0,4774505 1,523226** 0,0396 
 (0,6759066) (0,741544)  
United during -0,5689508 1,595706*** 0,0775 
 (0,5689648) (0,5975239)  
United after -0,5187022** 1,526861*** 0,0997 
 (0,2072272) (0,2098467)  
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This table shows coefficient estimates from the following OLS regression: Ri,t - Rf = β1i,t (Rm-Rf)t + Ɛi,t   where 

Ri,t are the natural logarithm of price of stock divided by price of stock in t-1, Rm are the natural logarithm of 

one plus NYSE divided by the value of NYSE in t-1, Rf  are the natural logarithm of treasury bond, which is 

adjusted from yearly interest rate to weekly, βi,t are the stock prices sensitivity to market fluctuations and Ɛi  is 

the error term.  

* 10% significance, ** 5% significance, *** 1% significance.  

Standard error are presented within brackets. 

Datasource: Thomson Reuters 

 

Appendix 6: Regression 2 

Name Constant (Rm-rf) Roil R2 

Alaska 2006-2017 0,3658091*** 1,061475*** -0,424004*** 0,5275 
 (0,0977286) (0,0407792) (0,0898689)  
Alaska before -0,6181045 2,297023*** -0,5650921** 0,1396 
 (0,7037322) (0,730898) (0,2478803)  
Alaska during 0,5561825 1,222723*** -0,7650499** 0,1482 
 (0,5706231) (0,4134239) (0,369642)  
Alaska after -0,1965851 1,455236*** -0,2512318*** 0,2428 
 (0,136401) (0,1201059) (0,0768569)  
Southwest 2006-2017 0,086436 1,047614*** -0,1321632*** 0,7695 
 (0,0551168) (0,0229986) (0,0506841)  
Southwest before 0,2916022 1,076991*** -0,3619674*** 0,1526 
 (0,3590463) (0,37296063) (0,1264693)  
Southwest during 0,2685838 0,9545901*** -0,2282897* 0,3702 
 (0,211011) (0,1528802) (0,1366901)  
Southwest after -0,2687709** 1,36332*** -0,0887014 0,3040 
 (0,1076824) (0,0948181) (0,060675)  
United 2006-2017 0,253819* 1,092806*** -0,3433256** 0,3324 
 (0,1495251) (0,0623923) (0,1374997)  
United before 0,2933744 1,598662** -0,8393203*** 0,1676 
 (0,6650187) (0,6906901) (0,234244)  
United during 0,087498 1,517806** -0,5836496 0,0798 
 (0,8296274) (0,6010759) (0,5374215)  
United after -0,3574586 1,54829*** -0,1823784 0,1013 
 (0,2387802) (0,2102543) (0,1345437)  
This table shows coefficient estimates from the following OLS regression: Ri,t - Rf = β1i,t (Rm-Rf),t + β2i,tRoil,t+ Ɛi,t 

where Ri,t are the natural logarithm of price of stock divided by price of stock in t-1, Rm are the natural 
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logarithm of one plus NYSE divided by the value of NYSE in t-1, Rf  are the natural logarithm of treasury 

bond, which is adjusted from yearly interest rate to weekly, Roil are the natural logarithm of the price of west 

texas intermediate crude oil divided by the price in t-1, βi,t are the stock prices sensitivity to market 

fluctuations, β2 are the exposure to oil price fluctuations and Ɛi  is the error term.  

* 10% significance, ** 5% significance, *** 1% significance.  

Standard error are presented within brackets. 

Datasource: Thomson Reuters 

 

Appendix 7: Regression 3 

Name Constant (Rm-rf) Roil PerHedg R2 

Alaska 2006-2017 0,3664403*** 1,059444*** -0,4250229*** 0,005164 0,5268 
 (0,0978741) (0,0424852) (0,0901342) (0,0300314)  
Alaska before -1,029525 2,467881*** -0,4966034** 0,4109214** 0,1790 
 (0,7133971) (0,7183337) (0,2442068) (0,1905444)  
Alaska during -0,1694206 1,780974*** -0,7956297** 0,5548399 0,1502 
 (0,8816462) (0,6620659) (0,3703032) (0,5143375)  
Alaska after -0,2304045 1,497993*** -0,251088*** -0,0183166 0,2420 
 (0,144855) (0,1349414) (0,0768995) (0,0262952)  
Southwest 2006-2017 0,1090037* 1,024998*** -0,1316653*** -0,0027796 0,7694 
 (0,0620079) (0,0365787) (0,050703) (0,0034953)  
Southwest before 0,3229352 1,049047*** -0,3731688*** 0,0067207 0,1464 
 (0,3633426) (0,3765536) (0,1280142) (0,0099884)  
Southwest during 0,3738496 0,8544617*** -0,2228049 -0,0199033 0,3636 
 (0,2932199) (0,246377) (0,1378023) (0,0382805)  
Southwest after -0,2732505** 1,368173*** -0,0891449 0,0005384 0,3026 
 (0,112778) (0,1014849) (0,0608275) (0,0039842)  
United 2006-2017 0,253393 1,093249*** -0,3432856** -0,0002001 0,3314 
 (0,1549226) (0,0750623) (0,1376622) (0,0188249)  
United before 0,3587518 1,546003** -0,8604288*** 0,0316619 0,1618 
 (0,6741527) (0,6973714) (0,2370804) (0,046246)  
United during -0,8042514 2,37413** -0,6305572 0,08510924 0,0836 
 (1,139364) (0,9616702) (0,5378763) (0,7470904)  
United after -0,5383804* 1,745359*** -0,1905195 -0,021673 0,1022 
 (0,2816964) (0,2659548) (0,1346457) (0,0179261)  
This table shows coefficient estimates from the following OLS regression: Ri,t - Rf = β1i,t(Rm-Rf),t + β2i,tRoil ,t+ 

β3i,tPerHedgi,t+ Ɛi,t where Ri,t are the natural logarithm of price of stock divided by price of stock in t-1, Rm are 

the natural logarithm of one plus NYSE divided by the value of NYSE in t-1, Rf  are the natural logarithm of 
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treasury bond, which is adjusted from yearly interest rate to weekly, Roil are the natural logarithm of the price 

of west texas intermediate crude oil divided by the price in t-1, PerHedgi are the hedged portion of the firms’ 

fuel requirements, β2 are the exposure to oil price fluctuations, βi,t are the stock prices sensitivity to market 

fluctuations, β3 are firm value sensitivity to level of hedged fuel requirements and Ɛi  is the error term. 

* 10% significance, ** 5% significance, *** 1% significance.  

Standard error are presented within brackets. 

Datasource: Thomson Reuters 

 

Appendix 8: Regression 4 

 Coefficient Robust Std. Error P-value 
PerHedg -0,1688807 0,2647755 0,589 
lnTass 0,1373998 0,569724 0,832 
Dividend -0,43645089 0,0915683 0,041 
LTDTA 0,0264081 0,12362 0,851 
Cashflow -0,0215315 0,0248795 0,478 
CAPTSAL -0,0102131 0,0209379 0,674 
Cash 0,6412941 0,9868052 0,582 
R2 0,6303   
This table shows coefficient estimates from the following regression with fixed effects and robust standard 

errors: lnQi,t = β0i + β1PerHedgi,t + β2-7(Control Variablesi,t) + Ɛi,t where lnQt is the natural logarithm of 

Tobin’s Q, β1 is the firm value sensitivity to level of hedged fuel requirements, β2 is the measure of firm value 

sensitivity to lnTass, β3 is the measure of firm value sensitivity to dividend dummy, β4 is the measure of firm 

value sensitivity to LTDTA, β5 is the measure of firm value sensitivity to cashflow, β6 is the measure of firm 

value sensitivity to CAPTSAL and β7 is the measure of firm value sensitivity to cash.  

Datasource: Thomson Reuters 

 

Appendix 9: Mean of hedging 

 Before During After 
Alaska Air Group 0,421012658227848 0,467297297297297 0,457787234042547 

Southwest Airlines 0,855063291139242 0,278378378378379 0,319957446808511 

United Continental Holdings 0,161012658227848 0,277567567567567 0,217595744680851 

This table shows each airline’s mean value of percentage hedged of fuel requirements during each period. 

 

Appendix 10: Modified Wald test for groupwise heteroskedasticity 
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This displays the Modified Wald test which was done on Regression (4) with fixed effects. 

 

Appendix 11: Pearson’s correlation matrix 

 
This table shows Pearsons correlation matrix for variables in regression (4). 

 

Appendix 12: Regression between each separate variable and Tobin’s Q  

 Coefficient Std. Error P-Value 
Perhedg -0,0814942 0,288277 0,777 
lnTass -0,2870007 0,1732706 0,098 
Dividend -0,6281457 0,0961642 0,000 
LTDTA -0,0301009 0,1081673 0,781 
Cashflow -0,0303547 0,0083725 0,000 
CAPTSAL -0,0236367 0,0143038 0,098 
Cash 1,047748 0,8730112 0,230 
This table shows a summary of seven regressions. Each row and variable name represents a different 

regression where lnQ is the dependent variable. This is supposed to control for possible correlation and find 

statistical significance in some variables.  

Datasource: Thomson Reuters 

 

 

Appendix 13: Regression (4) with fixed effects. 
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 Coefficient Std. Error P-value 
PerHedg -0,1688807 0,2761335 0,547 
lnTass 0,1373998 0,2323175 0,560 
Dividend -0,4364508 0,1710015 0,018 
LTDTA 0,0264081 0,1402752 0,852 
Cashflow -0,0215315 0,0131002 0,114 
CAPTSAL -0,0102131 0,0190774 0,598 
Cash 0,6412941 0,8868214 0,477 
R2 0,6303   
This table shows coefficient estimates from the following regression with fixed effects: lnQt = β0i+ β1PerHedgt 

+ β2-7(Control Variablest) + Ɛt  where lnQt is the natural logarithm of Tobin’s Q, β2 is the measure of firm 

value sensitivity to lnTass, β3 is the measure of firm value sensitivity to dividend dummy, β4 is the measure of 

firm value sensitivity to LTDTA, β5 is the measure of firm value sensitivity to cashflow, β6 is the measure of 

firm value sensitivity to CAPTSAL and β7 is the measure of firm value sensitivity to cash.  

Datasource: Thomson Reuters 

 

Appendix 14:  

 
This figure shows the U.S. petroleum consumption 1949-2014  

Datasource: Energy information administration 
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