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This paper focuses on the query of whether or not aviation accidents have an effect on the financial 

value of the particular crash-airlines. A time span of twelve years is considered. To assess this impact 

a Bårdsen Error Correction Model with Newey West Standard Errors is employed, assessing both 

short – and long run effects of the model. 

 

The model is constructed in such a way to isolate the sole impact of accidents on the airlines’ 

financial value, by employing company, industry and economy indicators. For further depth of the 

research accidents have been divided into nonfatal and fatal occurrences, whilst assessing also the 

number of injuries and fatalities of the sampled mishaps. The actual number of fatalities proves to be 

statistically significant even during a quarter, whilst all other accident indicators used are not. 
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1. Introduction 

Since the first passenger flight in 1913, aviation has endured several changes, most of which were 

driven by the desire to ensure safety while avoiding accidents. A hundred years later, flying proves 

to be the safest mode of transportation.  

During a press conference, Janet Napolitano, Secretary of Homeland Security said ‘nowadays, you 

can’t imagine a world […] without a safe and secure aviation system; so our job is to keep it this way.’ 

Aviation today is indeed the safest mode of transportation, regardless of safety measures being 

taken on a relatively global scale, mishaps still occur. Security measures taken could not have 

prevented the terrorist attacks of 9/11. It took these devastating events to implement even stricter 

security measures. The resulting damage and costs were felt not only by the crash-airlines involved, 

but by the entire industry and society. After the 9/11 attacks the New York Stock Exchange, 

NASDAQ and several other stock markets were closed for a whole week. However, 9/11 is not the 

only accident encountered by airlines, yet the most mediatized. Smaller accidents can happen any 

day, hence the query is if and how do these accidents impact an airline’s financial value? 

This paper will make an abstraction of the societal costs of an aviation mishap, and will focus on the 

impact of an accident on the financial value, indicated by share prices of the airline(s) involved. 

Hence, the research question this paper will analyze is presented as follows: 

How are accidents impacting the financial value of crash-airlines? 

The focus of this study will solely be on the financial performance of airlines involved in the 

accident. As for accidents, any mishap that resulted in an injury or a fatality will be considered. The 

analysis is based on eleven US and Canadian airlines, both Full Service Carriers (FSC) and Low Cost 

Carriers (LCC).   

In order to answer the research question, this study will focus on previous scientific works based 

on empirical investigations regarding the effects of accidents on the financial performance of 

airlines. Even though observing a negative impact, scientific literature struggled with finding this 

negative impact statistically significant for more than a couple of days after accident took place 

(Chance et al., 1987; Raghavan et al., 2000).  
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Kaplanski et al. (2010) introduced the notion that a calamity is particularly affecting securities on 

that specific trading day the most, whilst its impact is diminishing the following days after. To 

observe the duration of the effect of accidents, this study will consider quarters rather than days. 

Since the accident variable is a dummy, this paper will go a step further and analyze the impact of 

the actual number of injuries and fatalities incurred. Having established the relationship between 

accidents and share prices, the next step is to build a statistical model comprising the effect of 

accidents on securities. A Bårdsen Error Correction Model (ECM) will be developed explaining the 

particular relationship. This model will be tested for a series of assumptions to determine its 

correctitude.  

So as to obtain a clear and well-thought-out overview of the topic at hand, this paper will 

commence with a scientific literature review (Chapter 2) on the different aspects of the relationship 

between accidents and share prices. A small glimpse into recent years of the aviation industry shall 

be given (Chapter 2.1) followed by defining and explaining share prices (Chapter 2.2) and accidents 

(Chapter 2.3) separately, which will later aid in determining their relationship (Chapter 2.4); having 

thus, established the theoretical framework of the paper. Chapter 3 is focused on the data sampled. 

Chapter 4 presents the statistical assumptions that need to be met in order for the model employed 

to be valid and correct; the Bårdsen Error Correction Model is depicted in this section. Having 

established the model, Chapter 5 will portray and describe the results of the tests run. Their 

interpretation and relevance will be presented in the analysis (Chapter 6), trailed by the 

conclusions of the paper (Chapter 7), the policy recommendations and limitations (Chapter 8).  
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2. Literature Review 

 

Before digging deeper into the theoretical framework of this paper, it is necessary to define the 

terminology used, whilst having a look at the scientific literature covering this topic. As mentioned 

in the introduction, this study will assess the impact of aviation accidents on the financial value of 

the airlines involved in the mishaps, the so-called crash-airlines. This financial value is analyzed by 

eyeing the influence of accidents on the share prices of each air carrier during the selected time 

span of twelve years, from 2000 to 2011.  

Scientific literature finds consensus on the fact that, in general, aviation accidents tend to influences 

airlines’ stocks (Kaplanski et al., 2010; Chance et al., 1987; Ho et al., 2011; Oster et al., 2003). The 

effect of accident is analyzed by scientific literature in different ways, ranging from small-scale 

mishaps to disastrous events, considering either Full Service Carriers (FSC) or Low Cost Carriers 

(LCC). There is no debate on the fact that the relationship between aviation accidents and a 

company’s share prices is negative; however this relationship is not always statistically significant. 

What are the determinants for these findings? Is it is magnitude of the event, the size of the airline, 

the media coverage of the accidents? There are several factors influencing the relationship between 

aviation mishaps and the crash-airline’s share prices.  

This particular relationship will be discussed later in the paper. This chapter will commence by 

exploring the aviation industry in general, offering a small outlook at the current situation and the 

challenges being faced. After acquiring insight into this particular industry, this paper will focus on 

aviation share prices, tailed by a detailed description and explanation of accidents, whilst 

establishing and assessing the relationship between the two.  In order to isolate the impact of 

aviation accidents on share prices, it is essential to control for company-specific internal factors and 

market external factors influencing share prices. A complete theoretical framework, combining all 

the above will be presented.  
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2.1. The Aviation Industry – A Glimpse 

Before looking at imact of accidents on airlines’ share prices, it is important to understand the 

industry this paper is examining. During the late 1970s the aviation industry experienced a boost 

especially because of the liberalization policies in the US and Europe (Cento, 2009). The ‘Open-

Skies’ policy permitted the liberalization of the international airline industry, reducing 

governmental control and creating a free-market environment (Debbage, 1994; Durge, 2011). 

Liberalization led consequently to an increase in air travel demand, fostered further by 

technological advances, such as the online booking system (Berry et al., 2008).  

The airline industry had to cope with a great turmoil during the early 2000’s. Precedent growth 

levels, brought forth by favorable economic conditions during the mid-1990s, could not make up 

for what was yet to impact the global aviation industry (Cento, 2009).  

The airline industry took a terrible blow after the terrorist attacks of 9/11, resulting in 

restructuring, mergers and acquisitions, strategic alliances and even bankruptcies. The effects of 

9/11 were visible on a global scale, with consequences such as decreasing air traffic, reduced 

revenues and increasing in oil prices (Cento, 2009).  

Air traffic is characterized by cyclical movements, after several years of increasing demand for air 

travel follows regularly a period of slower increase or even decline in demand (Berry et al., 2008). 

As noted by Berry et al. (2008) the passenger air traffic recovered from the attacks of 9/11 by 2004, 

increasing thereafter until the recent economic crisis, when it experienced a downturn. Reasons for 

this recovery were, on the demand side, the increase in passenger traffic coming forth due to 

stricter security measures at airports and the advancements in technology (Berry et al., 1008). 

Whilst on the supply one particular development, agreed upon by most scientific literature, affected 

the profitability of the industry, namely the expansion of Low Cost Carriers (LCC), especially in the 

US and Europe (Berry et al., 2008; Franke et al., 2011).  

The economic crisis of 2008 left the airline industry at an impasse. This crisis represents the second 

time the aviation industry experienced a negative growth. The economic meltdown in 2008 and the 

steeply rising oil prices resulted in financial difficulties for air carriers globally. With passenger 

travel demand decreasing, it was essential to accommodate capacity and resources for the short – 

and long run appropriately (Franke et al., 2011; Dobruszkes et al., 2011).  This was done by limiting 

frequencies, employing smaller planes or even cancelling routes (Dobruszkes et al., 2011). 
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Responses to the economic crisis ranged from decreasing fares, scrapping old air crafts, reducing 

working hours, laying off labor force to strategic answers such as consolidation, in order to reduce 

costs and share risks (Morrell, 2011). Overall, the key challenges faced were to maintain traffic and 

yield levels, while trying to cut costs and reduce risks.  

The airline industry is highly linked to the global economy, being very susceptible to external 

shocks (Morrell, 2011; Franke et al., 2011). According to Morrell (2011) the main ‘frustrations’ the 

airline industry is facing nowadays, next to recovering from the recent financial crisis, include 

coping with increasing oil prices, pollution controls and incurring safety lapses. Scientific literature 

is not clear at what pace the aviation industry will fully recover to precedent growth levels; 

however, it is important to anticipate external shocks in the future and take specific measures 

before-hand.  
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2.2. Share Prices 

Share prices give an indication of a company’s value (Burkart et al., 1999). A share price can be 

defined as the worth of a single share issued from a certain number of saleable stocks distributed 

on the stock exchanges by each company respectively (Lucas et al., 1990). A stock consists of equity 

stakes of a company’s stock holders (Bond et al., 2012).These stocks are also referred to as shares.  

Share prices are supposed to function on the assumption that they are being set randomly, however 

this is not entirely the case for the aviation industry (Praetz, 1972). The reason why share prices 

are supposed to be set randomly is the fact that agents should act rationally, if they possess perfect 

information about the company’s performance indicators and the surrounding market 

environment, consequently setting share prices exclusively on future expectations (Fama, 1965). 

This is of course not the case for the aviation industry, since airlines are tightly linked to one 

another, cooperating in different strategic alliances, working in the same industry and being 

influenced by the same factors such oil prices for the use of kerosene or travel demand, functioning 

under the same economy. Not being set randomly, the model of this study will have to account for 

internal and external influences.  

Scientific literature found evidence of certain variables influencing the set-up of share prices next to 

future expectations, especially in the case of the airline industry. There are two main concerns here: 

firstly, share prices depend on their own previous historic values or on calendar-specific trends, 

and secondly, recent studies in behavioral economics have proven that share prices are sometimes 

founded on investors’ sentiments (Kaplanski et al., 2010; Goedhart et al., 2005). The two market 

anomalies refer to biases on the financial market that influence to some extent the random setting 

of securities (Bhardwaj et al., 1992). Historic values tend to give indications about today’s or 

tomorrow’s share prices. The most common calendar-specific anomaly is the so-called, ‘January 

Effect’ (Thaler, 1987). Share prices increase in January, resulting in investors buying shares before 

January at lower prices, while selling them in January when their value increases (Bhardwaj et al., 

1992). This shows the market is not working efficiently. 
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The second concern refers to the emotional bias, fostered most of the time by media (Higgins et al., 

1992; Kaplanski et al., 2010; Goedhart et al., 2005).   Media impacts the decision-behavior of 

brokers, leading to non-rational, but ‘sentimental’ decision-making, which can affect not only one 

particular company, but an entire industry; share prices can, thus, be considered interdependent 

when governed by the same investment sentiment (Kaplanski et al., 2010). This is particularly the 

case when media portrays large-scale aviation accidents (Kaplanski et al., 2010). The high number 

of fatalities broadcasted can lead to a discouragement regarding flying in general, and consequently 

a negative perception of the airlines involved or even the entire industry (Kaplanski et al., 2010).  
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2.3. Aviation Accidents 

Ranging from operational safety to the prevention of terroristic attacks, safety is a central issue in 

the aviation industry. With statistics such as one fatality per 7.1 million air passengers, Michaels et 

al. (2011) establish that the year of 2011 was by far the best year commercial aviation worldwide 

has encountered regarding safe air travel. Aviation in general is considered to be the safest mode of 

transportation (Oster et al., 2013).  

According to Moses et al. (1990) and Flannery (2001) safety is reflected upon as the absence of an 

accident.  Safety is difficult to measure, thus most scientific literature agrees upon using the number 

of accidents as proxy for measuring safety (Oster et al., 2013; Barnett, 2000; Lofquist, 2010). Even 

though the airline industry is considered safe, accidents still happened.  

Scientific literature and official organizations find consensus on the universally adopted definition 

of an aircraft accident. Different attempts of defining such an accident have resulted in the 

construction of a globally accepted definition by the National Transport Safety Board (NTSB) and 

the Federal Aviation Administration (FAA). An aircraft accident is defined as an “occurrence 

associated with the operation of an aircraft between the time of boarding until passengers and crew 

have debarked the aircraft, in which period any person (either inside or outside the aircraft) is fatally 

or seriously injured or the aircraft receives considerable damage” (NTBS, 2012). The assumption 

underlying this definition is centered on the claim that the actual occurrence is not caused on 

purpose, with the exception of hijacking, by one or more persons leading to the definite damage of 

the aircraft or the injury of any person on board of the air plane or outside.  

In order to clarify the definition, certain terminology needs to be explained. This terminology refers 

to the degree of injuries and damage to the aircraft. A ‘fatal injury’ is considered any injury, which in 

the timespan of 30 days will result in death (NTSB, 2012). Accordingly, the NTSB (2012) defines a 

‘serious injury’ as one of the following stances: (1) hospitalization is required for the injured person 

for more than a couple of days, (2) injuries resulted in bone fractures, hemorrhages, nerve or 

muscle damage, or in the case of a fire, the injury comprises burns affecting more than 5% of the 

body surface (NTSB, 2012). Regarding the damage to the aircraft, the NTSB (2012) and the FAA 

consider a substantial damage to the aircraft the moment the plane can no longer be operated.  
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According to the NTSB aviation accidents can be categorized as: nonfatal – or fatal events. Nonfatal 

events denote occurrences with serious injuries to passengers on board of the aircraft (including 

personnel) and/or substantial damage incurred to aircraft itself, from the moment of boarding until 

the disembarking of passengers (Wiegman et al., 2005). Fatal occurrences, on the other hand, refer 

to the actual fatalities befallen and the damage irretrievability of the aircraft, during the interval 

between boarding and disembarking. 

2.3.1. Causes of Accidents 

Four major causes of accidents have been identified: (1) human errors, (2) mechanical failures, (3) 

weather and (4) hijacking. Next to the causes of accidents, it is imperative to look at the costs and 

consequences a crash airline has to endure after an accident.  

For purposes of better understanding the causes of aircraft accidents, it is advisable to look at the 

phases of a flight. Figure 2 shows the flight phases according to the percentage of accidents 

occurring per phase. According to Castillo (2005) the majority of fatal accidents happen during the 

landing phase. Even though, landing, takeoff and taxi represent a small portion of the total 

percentage of a flight, most nonfatal and fatal accidents happen during these particular phases.  

 

Figure 1: Source: Boeing: Statistical Summary of Commercial Airplane Accident 

As Lindeberg (2005) suggests, these accidents, even though determined by the operator are 

considered “unlucky” circumstances, not deliberately set in motion by the pilot (Lindeberg, 2005). 

Nevertheless, pilot error is one of the most encountered causes of aircraft accidents (Shappell et al., 

2004; Wiegmann et al., 2001).  



     Erasmus University Rotterdam    
 

 

 
14 

 

Human Error 

About 70% of accidents in aviation are attributed to human error (Shappell et al., 2004). According 

to Wiegmann and Shappell (2003) four levels of human failure can be identified, building up on 

each other, one influencing the next. The four levels are: (1) organizational influences, (2) unsafe 

supervision, (3) preconditions for unsafe acts and (4) unsafe acts. 

Organizational influences play an essential role in human errors. Poorly taken managerial 

decisions, unfriendly working environment and an inefficient operation process can lead to unsafe 

supervision. Scientific literature (Wiegmann et al., 2001; Sheppell et al., 2004; Johnson et al., 2003; 

Wiegmann, 2005) agrees that supervisory powers are to blame. The reasons for this can be 

summed up as: inadequate supervision; inappropriate planning of flights; training failures (Johnson 

et al., 2003); violations of rules, and corruption (Wiegmann et al., 2001).  

Inadequate supervision leads to half of the preconditions of an accident caused by human error 

(Reason, 1990), the other half is dependent on the individual behavior and capabilities. 

Preconditions can be divided in two categories, namely the readiness and capabilities of (a) the 

cockpit and (b) the individual pilots. These ‘unsafe’ actions taken by the crew can be twofold. Either 

an error, thus an action taken to not-deliberately sabotage the flight, but rather a good intention 

with an undesired outcome; or a violation denoting an intentional indifference of rules (Wiegmann 

et al., 2001; Rouse, 1983).  

Mechanical Failure 

Human error is not the only cause of accidents, but it is by far the most frequent. Second most 

recurrent source of aircraft accidents is mechanical failure (Sexton et al., 2000). (a) Pilot errors, (b) 

ground crew inadequacy or (c) aircraft manufacturers’ mistakes can bring upon mechanical 

failures. Mechanical failures by pilot error result due to misjudgment or ignorance of an occurrence 

or failing to report difficulties encountered with the aircraft (Sexton et al., 2000; Baker et al., 2001, 

Wiegmann et al., 2001). Ground crews’ inadequacy refers to the inability of the crew to properly 

inspect the airplane before takeoff, improper supervision of the crewmembers by a supervisory 

person (Wiegmann et al., 2001), by not respecting regulations or superficial work. Lastly, 

mechanical failures can be the result of poor design and manufacturing of the airplane or failure to 

inform their customer about products, thus presenting manuals or warning instructions. 
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Meteorological Conditions 

Weather conditions can cause aircraft accidents. Research has shown that meteorological 

conditions can be fatal, however accidents due to weather circumstances are rare compared to the 

previous two causes. The most common variables playing a role in weather related accidents are: 

wind, visibility and turbulences (Knecht et al., 2010).  

Meteorological situations are very closely related to pilots’ abilities to cope to certain weather 

circumstances, thus meteoroidal conditions can be avoided if the flight crew is capable to avoid risk 

situations. Training, experience and equipment of pilots are keys to success in dangerous 

meteorological situations (Knecht et al., 2010). 

Terrorist Actions 

An act of terrorism is, unanimously considered an act of violence against civilization to attain 

ideological goals (Ruby, 2002; Sharp, 2000; Schmid, 2005). In aviation four tactics (O’Sulivan, 2005) 

can bring upon terrorist attacks: (1) hijacking, referring to the forceful seize of an aircraft by 

individuals or a group of individuals (O’Sullivan, 2005), (2) suicide attack on aircraft, (3) external 

weapons attacking the aircraft and (4) explosive on aircraft. Particularly important for this paper 

are hijacking, suicide missions and explosive on board of the aircraft. 
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2.3.2. Costs of Accidents 

Having established the causes of an accident, it is insightful to consider the consequences of such a 

mishap. Not only represent accidents a loss of economic resources both for the airlines involved 

and the society, but also an irreplaceable loss of human lives. This paper will assume that 

underlying the costs of accidents are two main assumptions, namely that the airline company is to a 

certain extent conscious of the risks of possible accidents during each flight, and secondly the 

company is aware that it will bear the costs (Lindberg, 2005). These costs comprise both the direct 

and the indirect costs of an expected accident, thus the trip decision is a balance between executing 

the flight and, hence, gaining revenues, and the possibility of an accident associated with the 

particular costs. By weighting against each other both revenues related to offering the flight to the 

expectation of accidents, safety measures can be taken into account.  

Companies value a higher probability of not being involved in an accident, due to possible costs 

arising in the scenario of being part or causing an accident (Lindberg, 2005).  According to Lindberg 

(2005) and Scuffham et al. (2002) the valuation of accidents can be divided into two categories: 

direct – and indirect costs. The direct costs are quantifiable expenditures incurred directly by the 

company, ranging from medical and recovery costs of victims, legal costs, and property damage, 

such as aircraft damage and accidents investigation. Indirect costs according to Lindberg (2005) 

refer to consequences delaying after the accident. Such costs can vary from company to company 

and incur differently depending on each case. Indirect costs can be: (1) loss of business, since 

passengers are likely to switch to other airlines due to perceived safety of the crash airline, (2) 

image and reputation damage, (3) legal actions towards the airline company by victims’ families, 

(4) increased insurance premiums, with the accident the risk category of the airline increased, and 

(5) loss of production, if crew is injured, then replacement needs to be found and trained, resulting 

in time loss and costs, while still paying injured crew members or their families. Due to both direct 

and indirect costs, companies are willing to invest large amounts in providing safe services for their 

customers.  

So far, this paper has offered a glimpse at the aviation industry; it has defined and described share 

prices and explained the necessity to avoid accidents. Now, a detailed description of the 

relationship between accidents and share prices shall be presented, based on previous scientific 

literature.  
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2.4. Accidents and Share Prices 

The relationship between aviation accidents and the airlines’ financial value has been extensively 

discussed in the scientific literature, resulting in a series of studies and different opinions. Golbe 

(1986) analyzed US carriers’ accident rates and financial records. No statistically significant 

relationship between an airline’s safety measures and its profitability, measured by the net income, 

was the result of his study. The most important findings were that on a time span exceeding a 

couple of days, accidents have no influence on the airlines’ financial indicators, hence there is no 

relationship and if there would be a one it would be very weak and insignificant. Common sense, 

however dictates that an aviation accident should have some significant impact on an airline’s 

financial performance. Chance et al. (1987), just a year later, expanded on Golbe’s (1986) research 

and found there is a negative shock following an unanticipated event, such as an airline accident, 

when eying the crash-airlines stock prices. Stocks are affected, if an accident occurs, on that 

particular trading day and the following few days after (Chance et al., 1987). Hence, while assessing 

the impact of accidents on airlines’ revenues on a larger time span, no relationship is found (Golbe, 

1986), however when replacing revenues with share prices, a negative relationship stands out, 

statistically significant for a couple of days (Chance et al., 1987) 

There are multiple ways to analyze the effect of an accident on an airline. One is to analyze the risk 

of fatalities via the length of the route (Barnett et al., 1989). Deregulation has decreased safety, due 

to the entrance of new competition, however air travel continues to be a safe travel mode. Adapting 

his study, in 2000, Barnett et al. (2000) assess the impact of air travel fatalities on performance 

indicators of specific countries, categorizing those countries into three main groups: developed, 

developing and least developed countries. As expected, airlines in developed countries are safer 

than airlines in the other two categories, with a one in two million probability of death compared to 

a one in five hundred thousand probability for developing countries (Barnett et al, 2000). The risk 

of an accident increases with (1) the length of the route and (2) decreases with higher investments 

in security measures. Madsen (2011) assess the effect of accidents on profitability, using a Poisson 

model. He finds that, with increasing profitability, mostly due to an increased number of flights, the 

risk for a rise in the rate of accidents is present (Madsen, 2011).  

There is a significant relationship between an airline’s profitability and safety, in which case safety 

was measured by the number of accidents. Nevertheless, this was solely true for small or medium 

airlines (Oster et al., 2013).  
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Another way to look at the relationship between accidents and airlines’ financial value is by 

dividing airlines into national carriers and regional carriers. Raghavan et al. (2005) found a 

negative and significant relationship only for small regional airlines. A negative relationship was 

also found when assessing legacy carriers; however, the relationship in this case, even though 

negative, was statistically insignificant. 

An important factor influencing share prices is media, which impacts the investment sentiment of 

brokers. Kaplanski et al. (2010) introduce the media effects and find that aviation disasters are 

followed by negative rates of return trailed by a reversal effect two days later. After the impact of 

an accident has worn out, then share prices reach precedent values. They observe that media 

impacts the investors behavior, thus with the increased anxiety following aviation disasters there is 

a short-term decrease in the demand for risky assets, which affects share prices (Kaplanski et al., 

2010). Not so much the event itself, but its media exposure influences share prices. 

Looking solely at accidents as dummies might not always give enough insight. The next step 

scientific literature took was to look at the actual number of fatalities befallen in fatal accidents. The 

company’s returns tend to decrease for the crash-airline with increasing fatalities. Thus, there is a 

negative relationship between accidents and financial indicators. The rival airline suffers the same 

if the number of fatalities is high (Ho et al., 2010). Hence, they conclude that, if the accident is 

severe it has repercussions for the entire industry. In the opposite case, meaning if the number of 

fatalities is low (less than ten), then rivals of the crash-airlines, might gain passengers, thus it has 

positive effect on their performance. A significant relationship is found when looking at the costs of 

an accident, hence investment in safety reduce the risk for aviation accidents. Sobieralski et al. 

(2013) investigate the costs associated with general aviation accidents. They divide those costs into 

direct and indirect costs, and establish a relationship between accidents and their impact on 

company performance, via the costs that can incur if such a calamitous event was to take place.  

Scientific literature, hence, differs when it comes to evaluating the impact of an accident on the 

airline’s financial performance. As described earlier, there are many approaches to analyzing the 

impact of accidents on companies’ financial values. The size of the airlines sampled, the time unit 

selected or the duration of the shock, all seem to be relevant when considering the particular 

relationship between accidents and financial performance of an airline. However, since accidents 

represent an event on a particular day, scientific literature argues that is highly improbable that the 

duration of the accident will continue after a couple of days (Chance et al., 1987).  



     Erasmus University Rotterdam    
 

 

 
19 

 

3.   Data and Approach 

 

3.1. Approach 

This paper will examine the effect of aviation mishaps on the crash-airlines’ financial value, 

projected by each airline’s share prices. As established earlier, accidents can significantly impact a 

firm’s value when the airline is either small or medium. The sampled airlines in this study are taken 

solely from the US and Canada, comprising both FSC and LCC airlines. The analysis is conducted on 

quarters as time units during 2000 up to 2011. 

The figure below shows that an airline’s financial value, hence its share prices can be influenced by 

a series of different factors. The first category represents the internal or company-specific factors 

(1), comprising the observations such as the shareholders’ equity or the air fare charged. The 

external factors (2) can be divided in two categories, namely industry-specific (2a) and economy-

specific (2b) indicators. Industry specific indicators refer to the oil prices or the Consumer Price 

Index (CPI) to account for inflation, whilst the economy indicator here is the Gross Domestic 

Product (GDP). All these influence share price, but also impact each other. One such relationship 

could be between the CPI and the GDP.  As noted earlier in Chapter 2.2 share prices are also 

depended on their own historic values, hence yesterday’s share prices can be a benchmark for 

today’s share prices. On top of this complex relationship, in the event of an accident, via media, 

accidents impact share prices as well as it was previously noted in Chapter 2.4.  

 

Figure 2: Theoretical Model 
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Scientific literature thrives with potential variables influencing brokers and consequently share 

prices (Piotroski et al., 2004; Saunders, 1993). Nonetheless, all can be placed into two 

distinguishable categories: (1) company-specific performance indicators (internal factors), and (2) 

environment-specific aspects (external factors). It is necessary to establish these influences on the 

share prices, in order to isolate for the independent effect of the accidents on the share prices.  

 The first category of control variables presented, are the internal indicators. Company-specific 

performance statements are published quarterly, respectively annually, and provide insight for the 

investment community into the company’s economic outlook (Oswald et al., 1991). This paper will 

look at figures from periodically-available financial statements. These figures are: the shareholders’ 

equity and the price of air fares. Internal variables have a positive correlation to share prices. If, 

let’s say, the profit of a company increases, then more dividends are distributed to the company’s 

shareholders and, thus, the price of a share rises (Mitchell et al., 2000).  

External variables influencing share prices refer to certain macro-economic observations, which 

impact the economic environment (Wasserfallen, 1989). For this paper, three indicators have been 

used to account for external influences on share prices: (1) Consumer Price Index (CPI), (2) the oil 

price and (3) the Gross Domestic Product (GDP). CPI measures changes in the prices of goods and 

services to consumers (Hobijn et al., 2003). Oil prices were chosen due to the fact that they are 

receptive and sensitive to market shocks.  

Oil prices give an indication of market fluctuations and/or of certain events taking place on a 

national or international level (Rault et al., 2009). GDP is necessary to account for economic 

changes.  

In the case of aviation operations, which are based on the use of kerosene, oil prices are highly vital, 

since their actual operation depends on it. Periods with high oil prices result in a reduced number 

of operations, which reflects in the airliners’ revenues and, since a relationship has been 

established earlier between revenues and share prices, consequently securities will be impacted as 

well (Rault et al., 2009). Scientific literature has found a significant negative relationship between 

oil prices and securities.  

Adding, both the internal indicators, as well as the external variables, Humpe et al. (2007) showed 

their combined effects. There is a relationship between the share price and the two types of control 

variables mentioned, depending on time-specific factors. 
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The price is, thus, an equation of the sum of the expected values in time t of dividends or other 

internal variables at their specific time periods as well as the present value of market effects 

(Humpe et al., 2007). 

To sum up, the model investigates whether or not there is a relationship between accidents and an 

airline’s financial value. The share prices of a company are considered as a proxy for the financial 

value of airline. There are several interconnected factors influencing share prices, hence, in order to 

isolate the effect of the accidents on share prices, all other influences need to be accounted for. A 

detailed analysis of the relationship will be presented later in this study.  

As seen previously, accidents can have an impact on the company’s financial value, considering the 

magnitude of the event, and other factors such as media exposure or the size of the crash-airline. 

Thus, for this research only nonfatal and fatal accidents will be used. As proxies for nonfatal 

respectively fatal events, the actual number of injuries and fatalities will be employed. The financial 

value, as portrayed earlier in this chapter, can be influenced by own historic values as by external 

and internal factors. Of course, the emotional bias of the investors is to certain extent present 

(Kaplanski et al., 2010). The presence of media influencing the investment sentiment will not be 

part of the statistical model, but one has to keep in mind that media has also an impact on share 

prices.  

This paper will analyze the effects of accidents on airlines’ financial value, while controlling for 

internal and external influences. In the following section the data sampled will be presented and the 

model employed by the paper is shown. A summary of the relevant scientific literature can be found 

in Appendix C. 
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3.2. Data 

For the purpose of an empirical investigation and in order to assess the impact of aviation accidents 

on companies’ financial performance, secondary data has been gathered from sources such as data 

bases and company records. The analysis has been carried out in STATA, at a significance level of 

5%. Based on North American civil aviation carriers, containing eleven companies according to 

rankings quality performance, the data assembled is spread over a twelve-year time span, from 

2000 to 2011, inclusive. The research is based on the airline industry, whilst the selected airlines 

are registered either in the United States of America or Canada; this selection came about due to the 

fact that the information acquired is verifiable and complete, to the extent of the airlines’ 

willingness to publish their records. The air carriers chosen are: Alaska Airlines (ALK), American 

Airlines (AMR), Air Canada (AC), AirTran Airways (AAI), Delta Air Lines (DAL), Hawaiian Airlines 

(HA), JetBlue Airways (JBLU), Skywest Airlines (SKYW), Southwest Airlines (LUV), United Airlines 

(UAL) and US Airways (LCC).   

 According to Forbes’ latest review of the quality of US airlines, the following ranking has been 

considered for this study, starting from the highest quality airline to the lowest:  

Ranking Airline  FSC LCC Remarks 

#1 Virgin America (VAI)    Excluded due to lack of data  

#2 JetBlue Airways (JBLU)    -- 
#3 AirTran Airways (AAI)    -- 
#4 Delta Air Lines (DAL)    -- 
#5 Hawaiian Airways (HA)    -- 
#6 Alaska Airlines (ALK)    -- 
#7 Southwest Airlines (LUV)    -- 
#8 US Airways (LCC)    -- 
#9 American Airlines (AMR)    -- 
#10 Skywest Airlines (SKYW)    -- 
#11 United Airlines (UAL)    -- 

Table 1: Airline Quality Ranking, Forbes.com, 2013 

This ranking is based on the following quality indicators: (1) On-time arrivals, (2) denied boarding, 

(3) mishandled baggage, and (4) customer complaints (Forbes.com, 2013). The data was obtained 

from the National Transport Safety Board (NTSB). Additionally, Air Canada (AC) was added to the 

sample.  

The data collected is used for an analysis on a quarter-level according to the twelve-year time span 

mentioned above. This came about due to the structure of financial records and company-specific 

indicators, which are published on a quarters. This study will use as dependent variable the share 

prices of each airline mentioned earlier.  
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Due to the fact that the stock markets are closed on weekends, national holidays and the immediate 

week after the terrorist attacks of 9/11, the dataset includes information solely for the remaining 

working days per week. 

Since the data collected includes multiple observations on units (airlines), which are followed over 

a certain time span, panel regression will be used. The collected data can be divided in four main 

parts: stock records, company-specific indicators, external pointers, and the actual accidents. The 

stock records have been gathered mainly from the Thomson Reuters database, grounded on 

information from the New York Stock Exchange (NYSE) and NASDAQ.  For validity reasons these 

records have been compared to the data available at the Wharton Research Data Services Institute, 

and if need be the missing data has been added to the set. Data on stock records includes the 

aggregated share prices on quarters for each airline and their respective market value.  

The company-specific observations have been assembled using two databases: Thomson Reuters 

and Orbis, and completed, if necessary, with information form annual – and interim financial 

reports of the companies. The external variable, namely the price of oil, the consumer price index 

(CPI) and the Gross Domestic Product (GDP) have been gathered from the OPEC and the Bureau of 

Labor Statistics, respectively the OECD, IMF and the World Bank. 

The accidents of each airline have been collected from the Federal Aviation Administration (FAA) 

and the National Transport Safety Board (NTSB). Since accidents are registered on days, it was 

necessary to aggregate them on quarters, and consequently assess their combined impact on the 

financial value of the air carrier. The accident variable is a dummy, assessing the presence of an 

accident and not the effect of the number of accidents incurred in that particular quarter, hence, if 

two accidents were to happen in one quarter, only their presence and not their number was noted. 

The total number of accidents amounts to one hundred, both nonfatal and fatal mishaps. The 

number of nonfatal events adds up to ninety, whilst fatal events are solely ten occurrences. As 

mentioned, the event variables are dummies, thus indicating the presence or absence of an event 

during that particular quarter. The actual number of injuries and fatalities per accident was also 

collected from the National Transport Safety Board (NTSB).  
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At this point it is necessary to remember the terminology used; namely according to the NTSB 

aviation mishaps can be categorized as: nonfatal – or fatal events. Nonfatal events denote 

occurrences with injuries to passengers on board of the aircraft (including personnel) and/or 

substantial damage incurred to aircraft itself, from the moment of boarding until the disembarking 

of passengers. Fatal occurrences refer to the actual fatalities befallen and the damage 

irretrievability of the aircraft, during the interval between boarding and disembarking (Wiegman et 

al, 2005).  

The effect of accidents will be assessed on the companies’ share prices. To individualize the effect of 

either nonfatal or fatal mishaps, accidents will be divided into nonfatal and fatal events and also 

according to the actual number of injuries and fatalities. The model will firstly look at the combined 

impact of accidents on share prices; secondly, it will assess the effects of the presence of either a 

nonfatal or fatal mishap during a particular quarter; and thirdly, it will look at the effect of the 

actual number of injuries and fatalities.  

 

In the following section, a Bårdsen Error Correction Model will be developed to assess the impact of 

accidents on the crash airlines’ financial value, whilst solving for nonstationarity and serial 

correlation issues. Several assumptions will be tested, and if necessary accounted for, in order to 

validate the final model.   
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4.   Methodology 

 

4.1. Hypotheses 

Before looking at the results of the study and the interpretation of the relationship between 

accidents and share prices, the following three hypotheses will aid in answering the research 

questions of this paper.  

H01: There is no relationship between accidents and financial firm value. 

HA1: There is a negative relationship between accidents and financial firm value. 

 

H02: There is no relationship between nonfatal accidents and financial firm value. 

HA2: There is a negative relationship between nonfatal accidents and financial firm value. 

 

H03: There is no relationship between fatal accidents and financial firm value. 

HA3: There is a negative relationship between fatal accidents and financial firm value. 

 

Thus, the impact of the accumulated number of accidents on share prices will be tested first, 

followed by the classification of accidents into either nonfatal or fatal events, by analyzing the both 

the respective dummies as well as the actual number of injuries and fatalities. Before running the 

tests, it is advised to check several assumptions for the validity and the correctitude of the research.  

The model of this paper is based on a Bårdsen Error Correction Model with Newey West Standard 

Errors, assessing short – and long haul effects, reducing the issue of collinear regressors and 

decreasing the risk of spuriousness (van Reeven, 2011). The final model of the paper follows a 

linear path, and looks as per below: 

                                                                                 

                                                                          

             (M.1.) 

Regarding the model above, “ ” means the difference in the respective variables, “   ” shows the 

lag of the specific observation in the period    , “  ” is the intercept, while “  ” are the individual 

coefficients. Both accident dummies as well as the time dummies are represented by “          ”.  
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4.2. Assumptions 

Because the data was found to exhibit several theoretical and practical issues impeding panel 

regression, this paper recommends assessing several assumptions depicted in the following. As 

determined earlier in the paper, in order to create a valid model for the analysis, certain 

assumptions need to be tested: 

Assumption Test Results Solution 

(1) Randomization -- -- Addition of 
industry & 
economy 
variables 

(2) Linearity -- -- Linear 
parameters 

(3) Exogeneity   Durbin-Wu 
Hausman Test 

Not Rejected, hence no 
instrument needed 

-- 

(4) Multicolliearity  pwcorr, sig 
 VIF 

High correlation 
between OIL and CPI.  

OIL and CPI 
kept in the 
model due to 
Omitted-
Variable-Bias 

(5) Homoscedasticity  Breusch-Pagan 
Test 

 White Test 

Rejected  
Heteroscedasticity 

White’s Robust 
Standard Errors 

(6) Normal Distribution  QQ-Plot 
 Histogram 

Slightly negatively 
skewed 

-- 

(7) Serial Correlation  Xtserial Rejected  
Autocorrelation 

Newey West 
Standard Errors 

Additionally Testing for: 
(8) Nonstationarity   Augmented 

Dickey Fuller 
Test 

Not rejected  
Nonstationarity 

Error Correction 
Model (ECM) 

Table 2: Summary of Assumptions 

This section will test, apply and if necessary account for violations of the particular assumptions to 

follow. In order to assess the impact of accidents on the financial value of companies, the model 

proposed is based on panel regressions.  

Since the data collected includes multiple observations on units (airlines), which are followed over 

a certain time span, panel regression will be used. Panel regression ensures for a certain degree of 

(1) randomization regarding the time span selected. There is a particular interdependence of 

share prices on the industry level, share prices being governed by the same investor sentiment 

(Kaplanski et al, 2010). To guarantee a random structure industry-specific (e.g. oil price and CPI) 

and economic indicators (GDP) will be used. Because of the interdependence of share prices, 

correlation dummy variables for each trading day, month, and year have been created to account 

for it. The addition of these shock-dummies to the model safeguards a higher degree of 

randomization of the sample.  
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(2) Linearity in parameters is a core assumption that needs to be tested for. Linear regression will 

be used to model the relationship between the dependent variable, share price, and one or more 

explanatory variables. The dependent variable y is related to the independent variable xn and the 

error  . 

                            

 

All individual terms are summed to yield a final function value. The model must, thus, be linear in 

parameters. Each independent variable is multiplied by a parameter, whilst there is at most one 

parameter with no corresponding explanatory variable (Carter Hill et al., 2012).  

Before assessing exogeneity, the error term needs to have a zero population mean, hence each 

observation has a random error with a mean of zero. Besides the observations having a random 

error with a mean equal to zero, it is also advised for the error term at a certain point in time to 

have a mean of zero, when considering time-series models. Solving for panel structures, each error 

term of an observation at a specific point in time, needs to be equal to zero  (   )   . 

The residuals will influence the dependent variable directly, if  (   )   . In order to account for 

 (   )    a constant (intercept) will be added in the modeling. To reach a zero population mean 

again, the constant serves as a buffer to add or subtract the difference from zero of   (   ) .  

(3) Exogeneity refers to the fact that the error term is not correlated with the explanatory 

variables, thus all observations are determined outside the model (exogenous). For this assumption 

to be valid in time-series structures, the above formulation needs to be adapted conformingly, 

accounting for time.  

In panel structures one has to justify both for error terms of the observations not being correlated 

with the explanatory variables and the particular time factor:  (   |         
      

        
)   . 

If there is a correlation between the error term and the explanatory variables, the estimator will not 

be valid; therefore, control or instrumental variables need to be added. The Durbin-Wu Hausman 

Test will be performed to check for endogeneity. This test helps in evaluating whether the model 

corresponds to the data gathered. In Table A1, it can be noted that, with a p-value of 0.5303, the 

model established cannot be rejected; hence the model cannot be considered endogenous, thus 

there is no impediment for its further construction regarding exogeneity.  
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Using more than one independent variable increases the risk of (4) multicollinearity (Al-Tamimi et 

al., 2011). Multicollinearity between the dependent and the explanatory variables cannot be 

present.  Multicollinearity arises especially when the explanatory variables are too strongly 

correlated with each other, hence one variable can be determined from the other, resulting in an 

undefined least squares estimator (Carter Hill et al., 2012). Drukker (2003) suggests that when 

there is multicollinearity one of the variables might be dropped, in order for the estimation to be 

correct. Nevertheless, the omission of a relevant variable can lead to a biased estimator (omitted-

variable bias). As long as correlated variables are used as control variables, multicollinearity 

represents a lesser problem than the omitted-variable bias would.  Drukker (2003) describes a 

limit of the correlation coefficient or a Variance Inflation Factor (VIF). The cut-off, as Drukker 

(2003) labels it, is around 0.7 for the correlation coefficient or 12 for the VIF.  

Table A2a depicts a correlation matrix, while Table A2b depicts the results of the Variance Inflation 

Factor (VIF). The variables, which have a VIF higher than twelve shall not be used in the same 

regressions; nonetheless this is not the case for this study. The highest correlation (0.8158) is 

established between the oil price and the consumer price index; however the VIF is not above 12. 

Nonetheless, due to the “omitted variable bias” both variables will be kept in the model, to ensure 

randomization of the sample. The residuals (res) were also correlated with the variables in Table 

A2a. 

The following assumption that needs to be tested is the presence of (5) homoscedasticity, meaning 

that    (   )      is not violated (Carter Hill et al., 2012). Homoscedasticity shows probability 

distributions significantly equal, thus the explanatory power of the model is much stronger 

compared to heteroscedasticity (Drukker, 2003; Wooldridge, 2002).  

The problem with heteroscedasticity is that the variances for all observations differ from each 

other. There are two main tests to check for heteroscedasticity: Breusch-Pagan – and the White test.  

The Breusch-Pagan tests for heteroscedasticity in linear regression, by checking whether the 

variance of the residuals is significantly reliant on the independent variables (Halunga et al., 2011). 

The general regression model is depicted below: 

                                                                      



     Erasmus University Rotterdam    
 

 

 
29 

 

 Because the data collected is cross-sectional and time reliant, the possibility of heteroscedasticity is 

present.  

               
                            

The above-stated formulation implies that a change in the variance of the average share price is 

dependent on the exogenous explanatory variables    (Wooldridge, 2009). The variables    are 

external and are not a direct component of the observations that explain the average share price. 

The difference between homoscedasticity and heteroscedasticity lies in the value for   . If the 

variance is constant, then homoscedasticity is present. This happens in the above mentioned case 

as long as                . The change in the variance of the average share price is solely 

reliant on     (Verbeek, 2008). If at least one of            is significantly different from zero, 

then heteroscedasticity prevails.  

Table A3 shows the results for the Breusch-Pagan test. The test statistic is significant at the 5% level 

(p-value of 0.0002) and thus the null hypothesis must be rejected, hence the observations can be 

considered heteroscedastic.  

The problem with the Breusch-Pagan test is its assumption that the    variables are known 

(Verbeek, 2008). This however, is not the case for the study at hand; hence, the White test will be 

performed. The difference between the two tests lies in the fact that the White test does not assume 

an understanding of    (Drukker, 2003). Baltagi et al. (2009) imply that most of the time the    

variables are simply the dependent variables of the established model. Table A4 shows the results 

of the White test. In accordance with the outcomes of the Breusch-Pagan test, the null hypothesis 

has to be rejected, as the test statistic is significant at the 5% level (p-value of 0.0128). This implies 

the existence of heteroscedastic observations.  

Having heteroscedastic observations proves to be an impediment. Hence, it needs to be accounted 

for in the set-up towards the final model. In order to make up for this impairment, Wooldrige 

(2009) and Carter Hill et al. (2012) propose the use of White’s Robust Standard Errors (“robust” 

option will be used henceforth in STATA). The reason is that these specific standard errors are 

resistant to heteroscedasticity. Furthermore, taking the logarithm of the model ensures 

heteroscedastic observations are diminished.  



     Erasmus University Rotterdam    
 

 

 
30 

 

Having established both exogeneity and heteroscedasticity, it is recommended for the variables and 

the residuals to follow a (6) normal distribution pattern conditional on the explanatory variables, 

hence the error term is independent of the explanatory variables and normally distributed, 

according to the formula:              . The QQ-Plot and the histogram in Graph A1 and Graph A2 

prove a normal distribution. The values are slightly negatively skewed.  

Next, it is necessary, especially with time-series to test for (7) serial correlation. As noted in the 

theoretical framework, stock prices are dependent on their historical values (Chaudhuri et al., 

2003). Thus, it can be pointed out that the effects do not incur instantaneously, but are distributed 

over time (Drukker, 2003). This has implications for the linear regression as the results can be 

spurious, since    (       )   . In other words, the value of the standard error in time t is 

determined by the value of the standard error at time t-1. Share price as the dependent variable, at 

time   is contingent both with the independent variables at time t and t-n as well as on its own 

values at time t-n. Determining the right number of lags, for both the dependent and independent 

variables can correct for serial correlation. 

a. Number of lags 

Adding lagged variables reduces the sum of squared errors (SSE), however if too many are added 

the explanatory power of the model decreases significantly (Carter Hill et al., 2012). The Akaike 

Information Criterion (AIC) and Bayes Information Criterion (BIC) will be employed to determine 

the optimum number of lags in the regressions. The number of lags that will be used is when the 

values for AIC and BIC are smallest (Drukker, 2003).  

To clarify the results, the formulas for AIC and BIC are as follows, where “t”  represents the time, “ l”  

shows the number of lags and  “SSE”  stands for the sum of squared errors: 

      (
      

 
)   

      

 
            (

      

 
)  

         

 
 

In Table A5 the results of the AIC and BIC can be seen, thus the optimal value is two lags; this is in 

accordance with Perasan and Shin (1999), de Boef et al. (2005) and Wooldridge (2009).  
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b. Testing for Serial Correlation 

Serial correlation is always a possibility with time series data. Serial correlation implies a 

covariance significantly different from zero between the residuals of observations across time. 

Drukker (2003) proposed a serial correlation test, with following hypotheses.  

      (       )    

                                       

      (       )    

                               

The test results can be found in Table A6. The null-hypothesis needs to be rejected at a 5% 

significance level with a p-value of 0.0000.  

It was previously noted that in order to build a complete model there is a need to use robust 

standard errors, due to the homoscedasticity violation (Carter Hill et al., 2012). However, since the 

standard errors also violate the assumption of autocorrelation, Carter Hill et al. (2012) proposes 

the use of Heteroscedasticity and Autocorrelation Consistent Standard Errors (HAC), also known as 

Newey West Standard Errors. 

 The Newey West Standard Errors account for both the autocorrelation, as well as for 

heteroscedasticity. The “robust” option in STATA will be replaced with the “newey” command. The 

HAC Standard Errors differ from the robust errors presented earlier to the extent that their 

variance estimators are equal to those of the latter multiplied by an extra term that accounts for 

autocorrelation (Carter Hill et al., 2012). Additionally, the assumption is made that the 

autocorrelations go towards zero as the time difference between the observations increases 

(Baltagi et al., 2009). 

The data collected is characterized by time-series, thus it is necessary to check whether it is (8) 

nonstationary. Nonstationary data is described by an augmentation over time, resulting in 

fluctuations in the mean and the variance. The Graphs A3 to A13 in the appendix show a random 

walk. This already hints toward to the presence of nonstationary.  

The Fischer test, based on an augmented Dickey Fuller test will be used to check for stationarity. 

The stock prices of the companies date before the selected starting point, meaning before 2000, 

therefore an intercept is added.  
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As noted by Semenick Alam et al. (2012), the economic indicators show certain trends, which can 

account statistically for nonstationarity. In order to check for the presence of a trend, the Wilcoxon 

rank-sum test on trend is performed. Table A7 presents the outcome, pointing out that a certain 

trend is present in the data at hand, as the null hypothesis must be rejected.  

Table A8 presents the result of the Augmented Dickey Fuller test on unit roots. The hypotheses for 

this test are as follows: 

                               

                                    

 

A trend is added as proven by the Wilcoxon rank-sum test, thus a ‘trend’ option is added in the 

Augmented Dickey Fuller test. As can be seen in the results the null hypothesis cannot be rejected 

(p-value 0.7229), therefore the panels can be considered nonstationary.  

4.3. Bårdsen Error Correction Model 

Due to non-stationary autoregressive data a dynamic panel model will be employed (de Boef et al., 

2005). Autoregressive Distributed Lag Model (ARDL) will be used to account for these concerns. 

The ARDL model implies that the value of a share price in time “t” is dependent on its value in time 

“t-1”, as well as on the independent variables in both time periods (Chaudhuri et al., 2003).  

The estimation of the ARDL model will look as follows. 

                            (ARDL.1) 

              ∑                  
 

   
      (ARDL.2) 

The estimation of the dependent variable    is a function of the intercept  , the two lagged values 

for    (              ) as well as the sum of the explanatory variables and their respective lags. 

The term    denotes the HAC Standard Error. 

From ARDL, inferences about dynamic behavior can be drawn. However, ARDL models do not 

specify long run effects (de Boef et al., 2005). Over time, observations tend to reach long run 

equilibria and if there are any perturbations, the rate of return to the equilibrium state differs in the 

short – and long run. Long run effects would be especially relevant for this study, in order to assess 

the duration of the impact of the accidents on the dependent variable.  
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Therefore, Error Correcting Models (ECM) can be employed in order to check for short – and long 

run effects, as well as the rate of return to the equilibria, providing a direct estimate of the error 

correction rate and its standard error (de Boef et al., 2005).  

Building on the ARDL model, an ECM will be designed. Considering the ARDL model, firstly the 

difference of    will be taken.  

                                       (ECM.1) 

The next step is to add and subtract        from the right hand side, resulting in: 

                                            (ECM.2) 

The Bårdsen Error Correction Model, additionally to the ARDL model, reduces the problem of 

collinear regressors (van Reeven, 2011), as well as the risk of spurious results (van Reeven, 2011). 

The short run effects are explicitly stated and denoted by                     . They are 

different from the normal ARDL coefficients, except   . The long run coefficient is shown in the 

following formula (de Boef et al, 2005):    
        

      
. 

After estimating the ECM short – and long run coefficients, this paper will continue building 

towards the final model. Regarding the several assumptions, this study now assumes that all issues 

presented above have been accounted for, hence valid panel regressions can be performed without 

impediments. In the following sub-section the model investigated throughout this paper is 

depicted. 

The model presented below is based on the previously mentioned assumptions. The purpose of this 

model is to give an empirical assessment of the impact of accidents on air carriers’ financial 

performance via share prices per air carrier.  

                                                                                 

                                                                          

              

(M.1.) 
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The theory (Angel, 1997; Ferrier et al., 2002; Cragg et al., 1982) behind the model states that share 

prices are influenced by internal and external indicators (Cutler et al., 1989; Nandha et al., 2008). 

Supposing the interrelationship between the two categories above and taking into account the 

potential effect of accidents on the crash-airlines’ financial value, this paper assumes that the 

mishap in question impacts all factors above.  

The shareholders’ equity and the air fare will be taken as the main company-specific performance 

indicator. The next step is to include the external variables, accounting for market effects. The 

variables used are the oil price during the sampled time period, the consumer price index (CPI) and 

the Gross Domestic Product (GDP). The oil price accounts, not only for the company’s reliance on 

kerosene, but it also makes up for market shocks, since oil prices are highly susceptible to market 

fluctuations (Nandha et al., 2008; Cragg et al., 1982). The CPI is used to account for inflation, whilst 

the GDP is employed to make up for all economic influences. Lastly, the model has to be completed 

by adding the actual events, since the core of the paper is the effect of aviation accidents on the 

financial value of the sampled airlines.  
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5.    Results 

 

5.1. Findings 

This chapter will present the results of the Bårdsen Error Correction Model (ECM) depicted in the 

previous section. Thus, using the error correction model mentioned earlier and Newey and West 

Standard Errors, the impact of aviation accidents on airlines’ financial values will be described. 

Both the short –and the long run effects will be taken under consideration. The output of this study 

is presented in Appendix B. The accumulated impact of all accidents will be considered primarily, 

followed by the assessment of the presence of a nonfatal respectively a fatal accident, and lastly by 

the consideration of the impact of injuries and fatalities. The accident variable is a dummy, whilst 

the injuries and fatalities are not.  

This analysis is built on three models assessing the impact of accidents on an airline’s financial 

value via the following internal and external explanatory variables: shareholders’ equity, fare, CPI, 

oil prices and GDP, according to the three hypotheses mentioned earlier. To sum up, this paper will 

use the following endogenous and exogenous variables: 

Dependent 
Variable 

Endogenous 
Explanatory Variables 

Exogenous 
Explanatory 
Variables 

Share Price Shareholders’ Equity Oil Price 
 Fare  Consumer Price 

Index (CPI) 
  Gross Domestic 

Product (GDP) 
Table 3: Summary of Explanatory Variables 

 

Before looking at the impact of accidents on share prices, it necessary to concentrate on the 

previously mentioned internal and external factors influencing share prices. This analysis will 

convey the results based on values identified per quarter. This came about due to the impediment 

that airlines publish their financial records solely on a quarter, respectively on a yearly basis.  

The models are, as specified, based on the Bårdsen Error Correction Model with Newey and West 

Standard Errors. This solves both the problem of serial correlation and nonstationarity. 

Additionally, time dummies have been added, for which the results can be seen in Appendix B. 
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Table B1 shows the results of the first model: 

                                                                                 

                                                                          

              

(M.1.) 

Hence, this model depicts the effect of accidents on share prices via the above-mentioned internal 

and external variables. The first Bårdsen Error Correction Model tests whether the accumulated 

aviation mishaps have an effect on share prices via the shareholders’ equity, fare, CPI, oil prices and 

GDP. Ceteris paribus, the interpretation of the variables employed will be similar regarding all 

models.  

Δlnshr_p 

Number of OBS = 327 
 Variable Coefficient 

(βi) 
p-Value 

Short-Run    
 Δln(SHLD EQ) 0.251** 0.001 
 Δln(FARE) 0.883 0.078 
 Δln(CPI) 3.579** 0.004 
 Δln(OIL) -0.823** 0.001 
 Δln(GDP) 10.098 0.099 
Lagged 
Variables 

   

 ln(SHR_P)t-1 -0.305** 0.028 
 ln(SHLD_EQ) t-1 0.078 0.078 
 ln(FARE) t-1 0.290 0.149 
 ln(CPI) t-1 2.301 0.076 
 ln(OIL) t-1 -0.776** 0.017 
 ln(GDP) t-1 0.189** 0.045 
Accident 
Variable  

   

 Accident 
(dummy) 

-0.054 0.385 

Time Dummies _I* 
Long-Run  Long-Run 

Coefficient 
(ki) 

p-Value 

 ln(SHLD_EQ) t-1 0.256** 0.000 
 ln(FARE) t-1 0.949** 0.032 
 ln(CPI) t-1 7.541 0.151 
 ln(OIL) t-1 -2.543 0.088 
 ln(GDP) t-1 0.619** 0.000 

Table B1: Results Model 1  **Significant at a 5% significance level 

    

The shareholders’ equity shows a positive effect on share prices, being statistically significant at a 

5% significance level; hence a 1% increase in shareholder equity means a 0.251% increase in share 

prices. The price of the air fares influences share prices positively, but is statistically insignificant. 

CPI is statistically significant with a p-value of 0.004, incurring a positive effect.  
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Oil prices, as scientific literature predicts, prove to be negatively related to share prices, being 

statistically significant (p-value of 0.001). The GDP shows a strong influence on share prices; 

nevertheless, at a 5% significance level it proves to be insignificant. Regarding the lagged variables, 

the lag of the share prices shows a statistical significance with a p-value of 0.028; this shows the 

dependence on historic values discussed earlier (Thaler, 1987; Bhardwaj et al., 1992). Besides the 

lag of share prices, only the lags of the OIL and GDP variables are statistically relevant.  

The long run multiplier is calculated according to the formula:    
        

      
 mentioned in the 

methodology section. Considering the long run coefficients estimated by the Bårdsen Error 

Correction Model, the following variables continue to be significant at a 5% significance level: the 

shareholders’ equity (p-value of 0.000), air fare (p-value of 0.032) and GDP (p-value of 0.000).  

Accidents have a negative impact on the share prices, however not significant. As Kaplanski et al. 

(2010) point out a delayed effect can sometimes be expected, due to a reminiscence of the anxiety 

investors experience towards risky assets. Accidents show no statistical significance at a 5% 

significance level. Previous literature (Chance et al., 1987; Ho et al., 2011) has argued the prolonged 

impact of an accident. It is highly improbable for the effect of an accident to be visible for more than 

a couple of days after the particular event. Thus, in accordance with scientific literature, on a 

quarterly level, the effect of an accident should not be observable in a company’s share prices 

during a quarter; these reaching previous values in the meanwhile (Chance et al, 1987).  The results 

of first test indicate a negative coefficient which is indeed insignificant (Table B1). The results of the 

first test can be seen in Appendix B, Model 1. In Table B2 the results for the second model can be 

seen, meaning that instead of considering the accumulated impact of accidents on share prices, the 

effect of injuries will be assessed next.  
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Δlnshr_p 

Number of OBS = 327   
NONFATAL (Model 2a) INJURIES (Model 2b) 

      
 Variable Coefficient 

(βi) 
p-value Coefficient (βi) p-value 

Short-Run      
 Δln(SHLD EQ) 0.251** 0.001 0.241** 0.002 
 Δln(FARE) 0.879 0.079 0.820 0.095 
 Δln(CPI) 3.588** 0.004 3.699** 0.003 
 Δln(OIL) -0.823** 0.001 -0.824** 0.001 
 Δln(GDP) 10.093 0.099 10.389 0.087 
 ΔINJ -- -- 0.002 0.505 

Lagged 
Variables 

     

 ln(SHR_P)t-1 -0.305** 0.028 -0.307** 0.029 
 ln(SHLD_EQ) t-1 0.077 0.078 0.075 0.090 
 ln(FARE) t-1 0.290 0.146 0.238 0.206 
 ln(CPI) t-1 2.308 0.074 2.263 0.079 
 ln(OIL) t-1 -0.775** 0.017 -0.789** 0.015 
 ln(GDP) t-1 0.189** 0.044 0.181** 0.047 

 INJ t-1 -- -- 0.007 0.058 
Accident 
Dummy 

     

 Nonfatal 
(dummy) 

-0.057 0.373 -- -- 

Time Dummies _I* 
Long-Run  Long-Run 

Coefficient 
(ki) 

p-value Long-Run 
Coefficient (ki) 

p-value 

 ln(SHLD_EQ) t-1 0.254** 0.000 0.243** 0.000 
 ln(FARE) t-1 0.952** 0.032 0.774 0.068 
 ln(CPI) t-1 7.566 0.149 7.364 0.152 
 ln(OIL) t-1 -2.542 0.089 -2.567 0.091 
 ln(GDP) t-1 0.618** 0.001 0.589** 0.000 
 INJ t-1 -- -- 0.021 0.171 

Table B2:Results Model 2a and Model 2b **Significant at a 5% significance level 

 

Regarding the coefficients of the explanatory variables, the shareholders’ equity, CPI and the oil 

prices statistically impact share prices in both Model 2a and 2b. As previously, both the lag variables 

of the share price, oil price and the GDP are statistically significant. In Model 2a the nonfatal events 

show a negative coefficient, yet insignificant, with a p-value of 0.373.  Regarding Model 2b similar 

results are noted for the explanatory variables. Injuries have almost no influence on a company’s 

financial performance. The calculated long run coefficients prove to be strongly statistically 

significant only for the fare (only Model 2a), GDP and the shareholders’ equity.  

Injuries show a positive coefficient. This positive coefficient can be traced back to the study being 

conducted on quarters, adding to the fact that injuries are almost never mediatized, implying no 

influence on the investment sentiment of agents (Kaplanski et al., 2010). Injuries remain 

statistically insignificant.  
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The last model replaces the number of injuries with the numbers of fatalities incurred during the 

accidents sampled. Table B3 shows the results.  

Δlnshr_p 

Number of OBS = 327   
FATAL (Model 3a) FATALITIES (Model 3b) 

      
 Variable Coefficient (βi) p-value Coefficient (βi) p-value 

Short-Run      
 Δln(SHLD EQ) 0.250** 0.001 0.249** 0.001 
 Δln(FARE) 0.886 0.072 0.897 0.071 
 Δln(CPI) 3.611** 0.004 3.639** 0.003 
 Δln(OIL) -0.840** 0.000 -0.870** 0.000 
 Δln(GDP) 10.591 0.080 10.773 0.076 
 ΔFAT -- -- -0.001** 0.009 

Lagged 
Variables 

     

 ln(SHR_P)t-1 -0.306** 0.029 -0.305** 0.030 
 ln(SHLD_EQ) t-1 0.076 0.084 0.078 0.075 

 ln(FARE) t-1 0.260 0.162 0.273 0.144 
 ln(CPI) t-1 2.332 0.070 2.350 0.070 
 ln(OIL) t-1 -0.757** 0.019 -0.824** 0.012 
 ln(GDP) t-1 0.184** 0.045 0.185** 0.044 
 FAT t-1 -- -- -0.001** 0.000 

Accident 
Dummy 

     

 Fatal (dummy) -0.000 1.000 -- -
- 

Time Dummies _I* 
Long-Run  Long-Run 

Coefficient (ki) 
p-value Long-Run 

Coefficient (ki) 
p-value 

 ln(SHLD_EQ) t-1 0.249** 0.000 0.256** 0.000 
 ln(FARE) t-1 0.852** 0.040 0.897** 0.032 
 ln(CPI) t-1 7.628 0.145 7.708 0.143 
 ln(OIL) t-1 -2.477 0.097 -2.704 0.087 
 ln(GDP) t-1 0.602** 0.000 0.607** 0.000 
 FAT t-1 -- -- -0.004** 0.050 

Table B3: Results Model 3a and Model 3b **Significant at a 5% significance level 

 

For Model 3a and 3b similar results are noted. As previously mentioned, certain explanatory 

variables are statistically significant in all models employed. The shareholders’ equity seems to 

strongly influence share prices with a p-value of 0.001 and a positive coefficient of 0.250 (Model 

3a), respectively 0.249 (Model 3b). A similar significance is found when eyeing the results for the 

CPI and the oil price. A 1% increase in the CPI would eventually lead to a 3.611 % increase in share 

prices. As before, oil prices are statistically significant and influence share prices negatively; a 1% 

increase in oil prices would mean a 0.840% decrease in securities. Looking at the lagged variables, 

next to the shareholders’ equity and oil prices, GDP becomes statistically significant with a p-value 

of 0.045. In the long run the air fare becomes statistically significant in both Model 3a and 3b.  
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Model 3a looks at the presence of a fatal accident, the fatal accident variable being a dummy. Even if 

there were to accidents in one quarter, for instance, their presence was noted once. As expected 

and in accordance with scientific literature (Golbe et al., 1986; Chance et al., 1987; Raghaven et al., 

2005) the presence of an accident in a time span exceeding a couple of days, will not be noted in the 

company’s shares, these reaching pre-calamity values short after. Here, the fatal events have a 

negative coefficient, being with a p-value of 1.000 highly statistically insignificant.  

Replacing the presence of a fatal accident with the actual number of fatalities befallen, different 

results come about. Model 3b in Table B3 shows evidence on the fact that aviation mishaps can be 

statistically significant at a 5% significance level. As Ho et al. (2011) already discovered, when using 

the number of fatalities, then, the number of fatalities actually shows significant results, for a couple 

of days after the event, including the event day (Ho et al., 2011). The obtained results are in 

concordance with his study, thus statistically significant in the both the short – and the long run, 

although the effect on share prices is relatively limited (coefficient of -0.001, respectively -0.004).  

At a significance level of 5% fatal accidents are statistically significant. This would mean that in the 

aftermath of a fatal accident, a 1 fatality will result in a 0.1% (0.4% in the long haul) decrease in 

share prices. Even though highly significant (p-value of 0.009), the negative effect of fatal accidents, 

on a quarter analysis, is relatively small, as expected. This came about due to the fact that this 

analysis employs a quarter as unit of measurement and the number of fatal accidents is relatively 

small, namely ten fatal accidents in total from 2000 to 2011. Not the same can be said about 

injuries. As Ho et al. (2011) find in their study, injuries have no influence on an airline’s financial 

value. This is also the case with the study at hand. Because injuries are so statistically insignificant, 

their effect on share prices is irrelevant (Table B2). 

Looking at the lag of the fatalities variable, here too significance can be noticed. Having described 

the short run effects of accidents, the Bårdsen Error Correction Model gives insight also into the 

long run impact of both the explanatory variables as well as the accidents on the independent 

variable. The number of fatalities, which was significant in the short run, prevails significant in the 

long run, with a p-value of 0.50 (Table B3). Regarding the impact of fatalities and injuries, as before, 

this study finds a high significance when considering fatalities, nevertheless as discussed earlier the 

impact on share prices is fairly small fading in the long haul. Compared to the presence of fatal 

accidents, the number of fatalities befallen if it is high it tends to influence the investors sentiments, 

via different channels of media (Kaplanski et al., 2010).  



     Erasmus University Rotterdam    
 

 

 
41 

 

5.2. Summary of Outcomes 

Overall, it can be said that the results are quite robust, showing similar figures in all tests run. The 

Table below shows the robustness of the explanatory variables. Only in Model 2b the fare becomes, 

in the long run, statistically significant at a 5% significance level. Other changes cannot be noticed. 

 Variable Model 1 Model 2a Model 2b Model 3a Model 3b 

Short-
Run 

      

 Δln(SHLD EQ) Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

 Δln(FARE) Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

 Δln(CPI) Positive  
Significant 

Positive  
Significant 

Positive  
Significant 

Positive  
Significant 

Positive  
Significant 

 Δln(OIL) Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

 Δln(GDP) Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Lagged 
Variables 

      

 ln(SHR_P)t-1 Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

Negative  
Significant 

 ln(SHLD_EQ) t-1 Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

 ln(FARE) t-1 Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

 ln(CPI) t-1 Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

Positive 
Insignificant 

 ln(OIL) t-1 Negative 
Significant 

Negative 
Significant 

Negative 
Significant 

Negative 
Significant 

Negative 
Significant 

 ln(GDP) t-1 Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Long-Run       
 ln(SHLD_EQ) t-1 Positive 

Significant 
Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

 ln(FARE) t-1 Positive  
Significant 

Positive  
Significant 

Positive  
Insignificant 

Positive  
Significant 

Positive  
Significant 

 ln(CPI) t-1 Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

Positive  
Insignificant 

 ln(OIL) t-1 Negative  
Insignificant 

Negative  
Insignificant 

Negative  
Insignificant 

Negative  
Insignificant 

Negative  
Insignificant 

 ln(GDP) t-1 Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Positive 
Significant 

Table 4: Summary Results 

The analysis is conducted on quarters, including both short – and long haul effects, based on the 

Bårdsen Error Correction Model with Newey and West Standard Errors. Firstly, share prices are 

dependent on their previous values. This dependence of share prices on historical values, this is 

established by the significance of the lagged variable of share prices in all three models. The lag of 

share prices has a negative coefficient in all tests. Thus, it can be noted that there is an overall 

decrease in the value of share prices.  
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The tests have shown that both internal as well as the external control variables used can be 

significant, in the short run, however it often depends on the modeling of the variables. The 

shareholders’ equity is strongly statistically significant in all tests, influencing share prices to a 

great deal, this effect prevails in the long run. The air fare is a key component in all models, being 

the main source of revenue for airline and a component of share prices. In these three tests, in the 

short run at a 5% significance level, the fare is statistically insignificant. This, however, is not the 

case for the long run. The CPI show in all tests a statistical significance, up until considering the long 

run coefficient, when the CPI variable becomes significant. Oil prices are statistically significant in 

all models, and would be also in the long run if a 10% significance level would have been 

considered. 

Regarding the effect of accidents, thus the sum of nonfatal – and fatal mishaps, it can be remarked 

that their influence on share prices is limited, being statistically insignificant at a 5% significance 

level. Similarly, nonfatal events or the number of injuries are completely insignificant. Because 

injuries do not influence the investment sentiments of brokers and almost never reach the media, 

can be an explanation of why the coefficients are positive and insignificant.  

It is appropriate to assume that the number of injuries during a nonfatal accident does not influence 

share prices at all. The presence of a fatal event is not influencing a company’s share prices. 

Fatalities show a different story, being statistically significant at a 5% level both in the short as well 

as in long run. Although scientific literature found that the impact of fatalities lasts no more than a 

couple of days, this study has proven, that even though small, the impact of a fatal events is still 

significant in the event-quarter and lagged period.  

In the long haul, however, the effect of fatalities becomes less relevant yet still statistically 

significant; share prices will reach eventually pre-calamity equilibria. 

 

 

 

 



     Erasmus University Rotterdam    
 

 

 
43 

 

6. Analysis 

 

The outcomes of the tests leave room for interpretation vis-à-vis the actual impact of aviation 

mishaps on the financial value of airlines. Different barriers arise during the construction of the 

model and the assessment of the results. In the methodology section, before establishing the final 

model several assumptions were tested to ensure the validity and correctitude of the model. Even 

though many assumptions held straight on, some proved to be difficult. If assumptions were 

violated, solutions were found in order to adjust the model correspondingly. One such violation was 

the presence of heteroscedasticity. The use of White’s Robust Standard Errors, replaced later by 

Newey and West Standard Errors ensured heteroscedastic observations are diminished and 

permitted for a stronger explanatory power of the model. A second problem encountered with the 

data set sampled was the presence of serial correlation. Serial correlation can lead to biased results, 

hence, parameter estimates of the standard errors are not corresponding to their genuine values, 

and thus there can be a tendency to reject the null hypothesis even when this is not the case (Carter 

Hill et al., 2012). The Newey and West standard error make up for the serial correlation problem. 

Due to the nonstationary autoregressive data, a dynamic model was employed namely the Bårdsen 

Error Correction Model. The ECM reduces the problem of collinear regressors and the risk of 

spurious results (van Reeven, 2011). Both short – and long run effects have been estimated to 

assess the duration of the mishap. To evaluate the results obtained in the previous chapter, it is 

necessary to review the three main hypotheses of this paper.  

Scientific literature found evidence that aviation mishaps affect the financial value of an airline 

(Raghavan et al., 2005; Ho et al., 2011; Oster et al., 2013). This study has assessed the impact of 

accidents incurred on the share prices of the crash-airlines. Additionally, all these accidents have 

been divided into nonfatal and fatal events, by considering also the number of injuries versus the 

number of fatalities. Adding injuries to the equation is a new factor in this particular research field; 

however, as expected these prove to be statistically insignificant.  

Analyzing the impact of accidents on the financial value of carriers at the quarter-level is risky, due 

to the fact that there might not be a statistical relevance during a relatively large time span, and 

considering share prices adjust quickly, nevertheless, for fatalities this proved wrong. Fatalities, in 

accordance with previous findings, are even on a three-month time span statistically significant. 
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Nevertheless, there was some disagreement as to what extent this impact would be felt. Raghavan 

et al. (2005) found that aviation calamities have an impact solely on small regional carriers. 

Kaplanski et al. (2010) and Ho et al. (2011) established that this was not entirely correct, and that 

legacy carriers can also be impacted by accidents, when looking at their stock prices on that 

particular trading day and the following few days after (Kaplanski et al., 2010). Ho et al. (2011) 

initiated the idea that the impact of an accident can be better judged by using the number of 

fatalities befallen. Just like Kaplanski et al. (2010) they found the effect of fatalities on the event-day 

and the following few days after the calamity, while increasing with a rise in the number of 

fatalities. Neither, however, have analyzed the effect of accidents at a quarter-level and based on 

this set of airlines.  

6.1. Accidents 

It was previously assumed that aviation mishaps have a negative effect on share prices, as scientific 

literature had already found (Oster et al, 2013; Raghavan et al, 2005). Hence, the first hypothesis 

established was: 

H01: There is no relationship between accidents and financial firm value. 

HA1: There is a negative relationship between accidents and financial firm value. 

 

Regarding Model 1 in Table B1 a statistically insignificant and negative effect of accidents on share 

prices can be noticed. To isolate for the sole impact of accidents it was necessary to account for 

internal and external factors. Accidents in the event-quarter are statistically insignificant. Hence, 

the first null-hypothesis cannot be rejected at a 5% significance level. For the coefficient to be 

negative is logical, since accidents generate both direct and indirect costs to the crash-airline 

(Lindberg, 2005). As mentioned earlier, airlines value not being involved in an accident, due to the 

relatively high costs if involved, hence investing in safety ensures risk reduction (Lindberg, 2005).  

There are several reasons for why the presence of an accident in a quarter is insignificant. Firstly, 

this study has used as ‘accidents’ both nonfatal and fatal events, where nonfatal events are by far 

out weighing fatal mishaps. Considering nonfatal events are small – respectively medium scale 

events, it can be expected that their influence on share prices is small or inexistent. 
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Media usually doesn’t insist on less severe accidents, resulting in investors not being reached by the 

information, hence any effect can be felt on share prices. As Kaplanski et al. (2010), Chance et al. 

(1987) and Madsen (2011) have found the effect of an accident lasts only a few days after the event 

has taken place. The fact that accidents in this study comprise both nonfatal and fatal mishaps, and 

considering that nonfatal events account for ninety percent of the total number of accidents, whilst 

there are only ten fatal events, it is reasonable to assume that the impact of accidents can’t last for 

an entire quarter (Ho et al., 2011). 

Secondly, previous findings have discussed that many accidents, have only limited effects on a 

firm’s financial value in terms of the time period. Accidents cause mostly a short shock to the firm’s 

share prices, their effect lasting only a couple of days until agents’ behavior readapts and, hence, 

share prices readjust to their short run equilibrium level (Chance et al, 1987). Conformingly, this 

paper found no statistical evidence that the accumulated number of accidents is statistically 

significant for the crash-airline on a quarter.  

First and foremost, this paper has analyzed the matter at hand on quarterly data, and secondly the 

number of nonfatal accidents being significantly larger than the number of fatal events, it is safe to 

accept the fact that the company eventually and relatively quickly recovers after the shock of an 

accident. As Raghavan et al. (2005) suggest, one other motive for this insignificancy might be the 

fact that the sampled airlines are all relatively large carriers, thus an accident can be impacting 

them at a lesser rate than it would small regional carriers. Reasons for this can range from loyalty of 

customer base; the company offering a series of different services outside the sole scope of 

transportation, thus different sources of income for the company, to reputational issues (Raghavan 

et al., 2005). If the event would be extremely severe, then of course the impact can be felt by larger 

carriers significantly, too.  
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6.2. Nonfatal Events 

Having split the total number of accidents into nonfatal and fatal events, whilst also using injuries, 

respectively fatalities for further insight, the second hypothesis established sounds as follows: 

H02: There is no relationship between nonfatal accidents and financial firm value. 

HA2: There is a negative relationship between nonfatal accidents and financial firm value. 

 

Model 2a has proven no statistical significance regarding nonfatal events; however a negative effect 

was noted. Turing to injuries, the results are presented in Model 2b.  

To be noted is the fact that the effect of injuries on share prices is very poor with the result showing 

a positive coefficient albeit the coefficient is highly insignificant both in the short – as well as in the 

long haul. No inference can be made about the true effects of injuries on share prices. Injuries and 

nonfatal events, respectively, are of small or no real concern in their effects on share prices. Injuries 

(Model 2b), exhibit a positive coefficient. Common sense would infer this to be wrong, however a 

possible explanation for this anomaly can be traced back to the study of Kaplanski et al. (2010) 

mentioning that only severe calamities are mediatized, hence only severe accidents truly exert an 

influence on investors’ behavior. Injuries almost never reach the media, thus no one can infer to 

what extent an injury of a person on a flight might or not influence a broker. Injuries and nonfatal 

mishaps are, thus, statistically insignificant at a 5%.  

Henceforth, the second null-hypothesis can’t be rejected either, and judging by the slightly abstruse 

results it can be inferred that injuries, and thus nonfatal accidents, barely matter at all in the 

relationship between aviation mishaps and share prices.  
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6.3. Fatal Events 

Having discovered that nonfatal accidents are completely insignificant for an airline’s performance, 

the last hypothesis looks at the relationship between fatal accidents and an airline’s financial value.  

H03: There is no relationship between fatal accidents and financial firm value. 

HA3: There is a negative relationship between fatal accidents and financial firm value. 

 

Model 3a shows no statistical evidence that the occurrence of a fatal event in a particular quarter is 

still impacting the airline’s share prices during a relatively large timespan. This is, as expected, 

logical considering the fact that the number of fatal events is low. When considering only the 

occurrence of the event the null-hypothesis cannot be rejected.  

Scientific research has discovered that, whilst using the actual number of fatalities instead dummies 

for the occurrence of an accident at that particular point in time, there is strong significant 

relationship between the number of fatalities and share prices (Kaplanski et al., 2010; Ho et al., 

2011). Previous literature has argued that the impact of fatalities on share prices is strongly 

negative, but this impact is only of short length, lasting solely a couple of days after the mishap 

(Chance et al, 1987).  

As debated by scientific literature (Kaplanski et al., 2010; Chance et al., 1987), this paper has 

proven that fatalities have a statistically significant negative impact on share prices (Model 3b) and 

consequently the last null-hypothesis must be rejected. Important to note is the fact that this paper 

has proven the importance and impact of fatalities during an entire quarter, rather than only a few 

days after the calamity. The effects fatalities exert on a quarter-analysis are relatively small, yet 

statistically significant. One reason might include the fact that this particular time span is quite vast, 

including the strong effects of 9/11, whilst comprising all US major carriers, two of which were 

involved in the devastating events of 9/11 and all had to cope with the aftermath of these 

calamitous events.  

The reason that only the number of fatalities is significant can be attributed to the investors’ 

sentiments being mostly influenced by media and/or other information channels (Kaplanski et al., 

2010). The information channels influence investor’s behavior strongly and more information leaks 

whilst a fatal accident occurs, inducing an adversity towards flying and questioning safety issues.  
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Of course, a fatal accident brings next to direct and indirect costs for the company, also a sometimes 

irreplaceable reputation loss, reflected by a lower value on the stock market; hence, investors tend 

to stay away from risky assets, decreasing securities even more (Kaplanski et al., 2010). As Ho et al. 

(2013) have proven accidents with a higher number of fatalities can bring a larger fear of flying 

reducing the total number of passengers, thus decreasing demand substantially, which will 

ultimately be reflected in reducing the value of shares of the entire industry. A less severe accident 

is any accident where the number of fatalities is a single digit (Ho et al., 2011) or includes solely 

injuries. Less severe accidents make investors switch companies within the industry, thus indeed 

the crash-airline loses both regarding reputation, on one side, and, on the other side, risks revenue 

sources. Due to the ‘switching effect’ both passengers and investors opt for competitors of the 

crash-airline (Ho et al., 2011). Hence, indeed in concordance with scientific literature less severe 

accidents, such as nonfatal events exert no statistically significant influence.   

Severe fatal accidents indeed impact the airlines involved, both on an individual level as well as on 

an industry spectrum. As can be expected even after a severe fatal accident (judged by the high 

number of fatalities), carriers can still recover, in most cases, from the shocks (Berry et al., 2008; 

Franke et al., 2011).  

Regarding the actual duration of the impact of a calamity, the rather quick readjustment to short 

run equilibria established by Chance et al. (1987) and Kaplanski et al. (2010) can be linked directly 

to investor’s behavior, with many of them possibly buying shares a couple of days after the fatal 

mishap and reselling when the prices rise again, if the accidents are not too severe, in which case 

the investment turns out to be very risk or they completely abstain from buying. This study has 

proven that the negative impact of fatalities is still statistically significant within a period of three 

months. Again, a series of reasons are to be considered here: customer loyalty, reputation, the 

nature of transportation demand, lower fares, etc. This bouquet of reasons makes large legacy 

carriers recover faster from accidents than regional carriers (Raghavan et al., 2005). An outlier to 

all the accidents is certainly the event of 9/11, which weighed heavily not just on the aviation 

industry but on the financial industry as a whole.  
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Fatal occurrences are not happening every day, as noted earlier, aviation being the safest way to 

travel (Oster et al., 2013). Injuries can occur even while in taxi, for instance, with information 

leaking heavier than for fatal accidents. The number of fatal accidents since 9/11 has decreased 

tremendously, with companies improving the security systems and countering terrorist attacks 

(Oster et al., 2013; Barnett, 2000; Lofquist, 2010).  

Airlines have invested in aviation safety making it one of their primordial interests. Overall, it can 

be argued that only severe fatal aviation accidents have a negative significant impact on the 

financial value of companies, due to investor sentiment imprinted by media. 

This paper has shown that, even in a time where security measures are accounted for, fatal 

accidents still happen, and not only do some of these fatal calamities negatively impact an airline’s 

financial value and incur costs to both the airline as well as the society, but all of them represent an 

irreplaceable loss of human lives. 
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7. Conclusion 

 

This study has assessed the impact of aviation accidents, injuries and fatalities incurred on the 

financial value of the crash-airlines. The analysis was conducted on quarters, in order to assess the 

impact of an accident on a larger period of time. This paper has commenced with a literature review 

portraying all relevant scientific literature concerning aviation accidents and their effects on the 

economic performance of airlines. It has established a negative relationship between calamities and 

financial value, which is statistically significant in the short intervals following an accident (Chance 

et al., 1987) or whilst considering only small regional airlines (Raghavan et al., 2005) or only when 

considering fatal accidents (Ho et al., 2011). Furthermore, a model was proposed to assess this 

particular relationship. The model is based on a Bårdsen Error Correction Model with Newey and 

West Standard Errors, accounting for share price specific characteristics, such as their trend and 

their dependence on own historic values, as well as making up for all the violations of time-series 

and panel assumptions. As control variables, this model has determined both internal and external 

indicators, and hence considering for potential influences on share prices, while isolating the actual 

effect of accidents.  

Regarding the impact of accidents on share prices, it needs to be noted that the accumulated 

number of accidents, nonfatal plus fatal events, due to the fact that this research uses a quarter as 

unit of analysis, show statistically insignificant results. This is also valid for the distinction between 

nonfatal and fatal mishaps.  However, the story changes when considering the actual number of 

fatalities resulted due to accidents. Here, fatalities show significant results even during a relative 

extended time span and considering large airlines.  

Throughout this paper, the research question proposed in the introduction was the center of this 

research. The research question, established chapters ago, is the following:  

How are accidents impacting the financial value of crash-airlines? 

In order to answer the research question, several tests were performed giving an indication of the 

relationship between the accidents incurred and the financial value of airlines. Supporting this 

research question, three hypotheses were established.  
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The first hypothesis described a non-relation between accidents and airlines’ securities, in which 

case with the data sampled was impossible to reject. The results were statistically insignificant, 

supporting the fact that accidents are not influencing financial performance, on a quarter-level. 

When all accidents are taken into account, it can be noted that the relationship is negative yet 

insignificant.  

The answer to the research question depends, nonetheless, on the division of accidents according to 

the number of injuries (nonfatal events) respectively fatalities (fatal events) befallen. Similar 

results as with the accumulated number of accidents came about when assessing the second 

hypothesis, here, once more, evidence could not be found that nonfatal events impact companies’ 

financial values. Fatal accidents didn’t prove to be statistically significant. The number of fatalities 

shows a statistically significant relationship. Hence, it can be concluded that the answer to the 

research question depends on the severity of fatal accidents. For accidents that do not incur 

fatalities the impact on financial firm value is nil. It is therefore that the impact of severe accidents 

can be crucial on a firm’s financial value if the number of fatalities can measure the severity of the 

accident. Interestingly and unexpectedly, at the same time, fatalities impact a company’s 

performance even in a time span of a quarter, these effects being still significant in the long run. The 

table below portrays the results established in this investigation: 

Hypotheses Model 1 Model 
2a 

Model 
2b 

Model 
3a 

Model 
3b 

There is no relationship between 
accidents and financial firm value. 

Not 
Rejected 

-- -- -- -- 

There is no relationship between nonfatal 
accidents and financial firm value. 

-- Not 
Rejected 

Not 
Rejected 

-- -- 

There is no relationship between fatal 
accidents and financial firm value. 

-- -- -- Not 
Rejected 

Rejected 

Table 5: Summary Hypotheses 

Of course, there are multiple reasons as to why not the accumulated number of accidents, but 

rather the number of fatalities exerts a statistical significance on companies. As mentioned earlier, 

the investor sentiment is the key influencing factor of share prices, especially in the case of a two-

digit number of fatalities befallen. By information leaking as well as an increase in fear of flying 

investors tend to stay away from risky assets.  
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To sum up, this paper find agreements with scientific literature that there is a negative relationship 

between accidents and the company’s financial value, and that, indeed, this effect is only significant 

when considering the number of fatalities.  

Nevertheless, this study has proven that effect of fatalities has an impact on big carriers as well as 

smaller ones, and compared to previous literature, which has proven this effect to last only for a 

couple of days, this paper has shown that the effect is significant at least for three months.  

This study was able to answer the research question by proving that severe fatal accidents strongly 

influence the crash-airlines’ financial values. Safety is a central and highly debated issue nowadays, 

and this study has shown that airlines should strive and promote safe air travel, especially after 

noticing that recovering from an accident incurred, financially speaking, takes time. Of course, 

factors such as reputation or customer loyalty will suffer from such calamitous events as well. 

Hence, it is important to stress out that, safety measures should be implemented across all areas of 

operations. Even though air travel, is considered the safest mode of transportation, accidents still 

happen and safety negligence still encountered.  
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8. Policy Recommendations and Limitations 

 

8.1. Policy Recommendations 

As noted previously safety is the central issue that companies need to account for before offering a 

service. When offering such a service the airline is to a certain extent conscious of the risks of 

possible accidents during each flight, and the company is also aware that it will bear the costs were 

an accident to happen (Lindberg, 2005). Albeit, solely the severe fatal accidents showed a 

significant negative effect, one must not forget that fatal accidents in general or even injuries that 

are considered nonfatal mishaps represent societal costs. Bearing those costs should resolve in an 

airline’s ability to judge the importance of safety and safety measures from both a financial and a 

social perspective, hence airlines do invest in safety (Scuffham et al., 2002; Lindberg, 2005). 

Nevertheless, lapses still happen. The query is how to avoid these lapses? This question is very case 

specific, and a vast array of answers comes to mind. Safety improvements can range from investing 

in infrastructure and equipment, testing the equipment properly or offering better training for 

pilots and stricter supervision.  

A key aspect sustained by most of the scientific literature and brought up earlier in this study is the 

role of human error in aviation mishaps. Pilots tend to be stressed or fatigued, confronted with 

numerous working hours; hence, they tend to underestimate a particular occurrence (Wiegmann et 

al., 2001; Sheppell et al., 2004). The lack of coordination in the cockpit or the lack to report 

malfunctions of the plane on time or simply being too stressed or too tired, are factors that weigh in 

such calamitous events. It is necessary to realize that most common cause for accidents is human 

errors, thus this is a key aspect for policy makers to work on. Optimizing conditions for pilots, thus 

reducing the number of hours or creating more shifts, and improving supervisory aspects and 

team-work during cruise might definitely reduce the risk of accidents, which in turn will not lead to 

costs for the airlines or the society. 

What happens, however, when an accident occurs? With an increased safety it is possible for 

airlines to counter the shocks of any accident. Nevertheless, if an accident was to occur the best 

policy recommendations to give would be to firstly cover the costs for the families involved, not 

only because it means to save bits of the company’s reputation, but because it shows compassion.  
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Secondly, trying to avoid more negative media coverage as much as possible would be a smart 

move, especially because media influences investors’ sentiments, which will tend to stay away from 

risky investments (Kaplanski et al., 2010), which in the end will reduce not only the airline’s 

financial value, but also inevitably passenger demand.  

Thirdly, recover the losses made by working on improving safety, offering better-quality services 

across the entire spectrum of aviation operations and trying to build customer loyalty.  

The best way to avoid the costs resulted in the aftermath of an accidents is to avoid accidents 

altogether. Hence, the main solution this study is suggesting is improving safety measures and 

ensuring a client-focused orientation of the company. Investing in safety should be by far the most 

important lesson of this study. 

8.2. Limitations 

Regarding the limitations of this research it adds up to four main points that could be elaborated by 

future studies. As often mentioned, this paper has analyzed the effects of accidents on airline’s 

financial value with data gathered on a quarterly basis. This was done on purpose to assess if 

accidents still have a significant impact on an airline’s securities via financial statements in a three-

month time span. Nevertheless, a closer look at this impact could have been obtained if the study 

would have been carried out on days, since share prices are published on a daily basis. As Chance et 

al. (1987) and Kaplanski et al. (2010) have shown the effect of an accident is immediately 

observable on that particular day and the following few days after, reaching equilibrium values. It 

would be interesting to check for the accidents sampled how long their impact on the daily basis 

would last, while at the same time employing a Bårdsen Error Correction Model with Newey and 

West standard errors to account for the multiple statistical issues presented previously.  

Furthermore, future studies can differentiate further between the airlines. This study has used a 

sample of eleven top air carriers from the US and Canada; a sample based on customer satisfaction 

and financial performance. Of course, this sample could be changed by assessing perhaps only small 

regional airlines, or low cost companies or even jet services carriers. Additionally, future research 

can look at the impact an accident has on a particular route for both the crash airline as well as its 

competitors.  
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Different characteristics can be added to detail the effect of an accident; such observations can 

include the cause for the accidents or the distance the plane traveled or the type of aircraft, the 

weather conditions, or the phase during which the accident happened. 

 This paper has chosen not to get into such detail, since the focus from the actual research question 

would have been shifted away, but analyzing accidents into their small details, might definitely 

offer policy makers the insight they require to provide proper safety management policies.  

Lastly, regarding the endogenous and exogenous factors influencing share prices, it is relevant to 

mention that, even though this study is based on the assumption that media does indeed influence 

the investment sentiment of agents, no statistical modeling was employed to demonstrate this fact.  

This study found no reason to prove this dependency, especially because scientific literature was 

content with the idea that media has a huge role in investment sentiments of agents. However, 

assessing or combining the impact of accidents on company performance by looking a media 

publications, would add to the already existing scientific literature available on this particular topic.  
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 American Airlines (AMR): http://www.american-airlines.nl/ 

 Air Canada (AC): http://www.aircanada.com/en/ 

 AirTran Airways (AAI): http://www.airtran.com/Home.aspx 

 Delta Air Lines (DAL): http://www.delta.com/ 

 Hawaiian Airlines (HA): http://www.hawaiianairlines.com/ 

 JetBlue Airways (JBLU): http://www.jetblue.com/ 

 Skywest Airlines (SKYW): http://www.jetblue.com/ 

 Southwest Airlines (LUV): http://www.southwest.com/ 

 United Airlines (UAL): https://www.united.com/ 

 US Airways (LCC): http://www.usairways.com/ 
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http://intlaviationstandards.org/Documents/PhaseofFlightDefinitions.pdf (downloaded as of June 26, 

2012) 

 Boeing: http://www.boeing.com/boeing/ 

 Bureau of Labor Statistics: http://www.bls.gov/ 

 Federal Aviation Administration: http://www.faa.gov/ 

 Forbes: http://www.forbes.com 

 International Civil Aviation Organization: http://www.icao.int/Pages/default.aspx 

 International Monetary Fund: http://www.imf.org/external/data.htm 

 NASDAQ: http://www.nasdaq.com/ 

 National Transport Safety Board (NTSB): http://www.ntsb.gov/ 

 New York Stock Exchange: https://nyse.nyx.com/ 

 OECD: http://www.oecd.org/ 

 Organization of the Petroleum Exporting Countries (OPEC): http://www.opec.org/opec_web/en/ 

 Plane Crash Information: http://planecrashinfo.com/ 

 Research and Innovative Technology Administration Bureau of Transportation Statistics (RITA): 

http://www.rita.dot.gov/ 

 Wharton Research Data Services: https://wrds-web.wharton.upenn.edu/wrds/ 

 World Bank: http://data.worldbank.org/ 

http://www.alaskaair.com/
http://www.american-airlines.nl/
http://www.aircanada.com/en/
http://www.airtran.com/Home.aspx
http://www.delta.com/
http://www.hawaiianairlines.com/
http://www.jetblue.com/
http://www.jetblue.com/
http://www.southwest.com/
https://www.united.com/
http://www.usairways.com/
http://intlaviationstandards.org/Documents/PhaseofFlightDefinitions.pdf
http://www.boeing.com/boeing/
http://www.bls.gov/
http://www.faa.gov/
http://www.forbes.com/
http://www.icao.int/Pages/default.aspx
http://www.imf.org/external/data.htm
http://www.nasdaq.com/
http://www.ntsb.gov/
https://nyse.nyx.com/
http://www.oecd.org/
http://www.opec.org/opec_web/en/
http://planecrashinfo.com/
http://www.rita.dot.gov/
https://wrds-web.wharton.upenn.edu/wrds/
http://data.worldbank.org/


     Erasmus University Rotterdam    
 

 

 
66 

 

10.   Appendix  

10.1. Appendix A 

 

 

 

Table A1: Durbin-Wu Hausman Test for Endogeneity 
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Table A2a: Correlation Matrix 

 

Table A2b: VIF 
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Table A3: Breusch-Pagan Test for Heteroscedasticity 

 

Table A4: White Test for Heteroscedasticity 
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Graph A1: QQ-Plot – Entire data sample 

 

Graph A2: Histogram Normal Distrubution 



     Erasmus University Rotterdam    
 

 

 
70 

 

 

Table A5: AIC and BIC 
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Table A6: Serial Correlation 

 

Table A7: Wilcoxon rank-sum test for trend 

 

Table A8: Fisher Test Based on an Augmented Dickey-Fuller Test 
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Graph A3: Alaska Airlines (ALK)                                                      Graph A4: American Airlines (AMR) 

        

Graph A5: Air Canada (AC)                                                   Graph A6: AirTran Airways (AAI) 

         

                                Graph A7: Delta Air Lines (DAL)                                            Graph A8: Hawaiian Airlines (HA) 
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                           Graph A9: JetBlue Airways (JBLU)                                         Graph A10: Skywest Airlines (SKYW) 

       

                                 Graph A11: Southwest Airlines (LUV)                            Graph A12: United Airlines (UAL) 

 

Graph A13: US Airways (LCC) 
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10.2.  Appendix B 
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Table B1: Bårdsen Error Correction Model 1 – Accidents  
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Table B2a: Bårdsen Error Correction Model 2a – Nonfatal  

 

 

 

 



     Erasmus University Rotterdam    
 

 

 
78 

 

 



     Erasmus University Rotterdam    
 

 

 
79 

 

 

 

Table B2b: Bårdsen Error Correction Model 2b – Injuries  
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Table B3a: Bårdsen Error Correction Model 3a – Fatal 
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Table B3b: Bårdsen Error Correction Model 3b - Fatalities 

 



10.3. Appendix C 

Author Title  Description Data Methodology Results Conclusions 
   Dependent 

Variables 
Independent 
Variables 

   

 
 
 
 
Golbe D.L., 
(1986) 

 
 
 
 
Safety and Profits in the 
Airline Industry 

 
 
Model of safety 
provision, testing 
whether there is a 
relationship between 
safety and US airlines’ 
profits. 

 
 
 
 
(a) Accidents 
(b) Net Income or Rate 

of Return 

 
 
(a) Net income (    ), 

number of departures 
(   ) and the stage 
length (       ; 

(b) Accidents (A), number of 
departures, stage length 
and the load 
factor(     ; 

 
 

Cross-sectional and time-series 
analysis 

(a)               
                    

(b)              
                 
          

 

 
 
*Chance of an accident 
increases with both the 
number and length of 
flights. 
*No significant relationship 
between safety and profits. 

 
 
*No statistical 
significance. 
 *If there is any 
relationship it is 
weak.  
*More profitable 
firms may have 
more accidents. 

 
 
 
Chance et al., 
(1987) 

 

 

The Effect of Aviation 
Disasters on the Air 
Transport Industry 

 
 
 
Investigates the 
reaction of share prices 
on the event day. 

 
 
 
Average Unexpected 
Return (  ) 

 
 
Event date, local time, 
manufacturer, aircraft, 
location 

 
 

Cross-section Analysis -Capital 
Asset Pricing Model - 

 
            (       )   

 
*Statistically significant 
negative return on the day 
of the event. 
*Largest negative return 
was -11.4% for Alaska 
Airline (1971). 
 

*Stock market 
responds 
immediately to 
accident;  
*impact on trading 
day and the 
following few days 
after. 

 
 
 
 
 
Barnett et al 
(2000) 

 
 
 
 
 
Passenger-mortality Risk 
Estimates Provide 
Perspectives About Airline 
Safety 

 
 
 
 
Passenger – mortality 
rates are analyzed with 
respect to US carriers 
and their destinations. 

 
 
 
 
 
Death risk per flight  

 
 
 
(a)Number of Fatalities 
(b)Safety Scores 
(c)Incidents 
(d)Accidents 
(e)Country indicators 

 
Cross-section Analysis 

Probability analysis 
  

  
∑   

 
   

 
 

 
    – Proportion of passengers on 
flights who do not survive the 
flights. No death    . 
Q – death risk   

*DEVELOPED WORLD: 
domestic risk: 1 in 8 million 
*US domestic: 1 in 2 million 
*Developing world 
domestic: 1 in 500000 
*International within 
advanced world: 1 in 5 
million 
*International advanced 
developing: 1 in 600000 
*International developing 
world: 1 in 400000  

*Mortality risks 
have decreased 
*General risk for 
safety when 
airlines fly to a 
certain destination 
*Highest risk for 
international jets 
within developing 
countries. 
*US no longer the 
safest. 

 
 
 
Raghavan et 
al., (2005) 

 
 
Revisiting the Relationship 
Between Profitability and 
Air Carrier Safety 
in the US Airline Industry 

 
Examines link between 
carriers’ (small and big) 
financial performance 
and safety post-
deregulation. 

 
 
 
Accident rates 

(a) Time (time) and post-
deregulation time 
(dereg) 

(b) Accumulated 
experiences of pilots 
(exp), average stage 
length (avstage), and 
operating profit margin 
(opm). 

Using ordinary least squares 
regression (OLS) – Time Series - 

 
(a)                  
                  
 
(b)                        
                 
               

*Decline in accident rate has 
been slow. 
*The financial performance 
measured by OPM has a 
significant (at the 
93% confidence level) 
negative relationship with 
accident rates for the 
regional air carriers (-0.31). 

*Significant 
negative 
relationship 
between air 
carriers’ financial 
performance and 
accidents, BUT 
only for small 
regional carriers. 
 



 

 

 

 
 
 
 
 
 
Kaplanski et 
al., (2010) 

 

 

 

 

Sentiment and Stock 
Prices: The case of Aviation 
Disasters 

 

 
 
 
 
 
Examination of aviation 
disasters on stock 
prices via investor 
sentiment  

 
 
 
 
 
Daily rate of return (    

 
 
 
Historic values in period t-i 
(    ), dummy variables for 
days during the week (   ), 
the weekend (  ) and for the 
first five days of the taxation 
year (  ), Ei (i=1,2,3) stands 
for possible effect and 
reversal effect variables  

 
Panel analysis 

 
 
     

   ∑   

 

   

     

 ∑   

 

   

              

  ∑   

 

   

        

*Direct and indirect costs 
for the airline. 
*Effect of accident on stocks 
recovers after a view days. 
*The first-day effect is 
negative and highly 
significant, whereas the 
third-day reversal effect is 
positive but in most cases 
insignificant. 
*Media coverage induces 
the effect in the stock 
market (speed of 
information). 

 
*Aviation disasters 
are followed by 
negative rates of 
return trailed by a 
reversal effect two 
days later. 
*With the 
increased anxiety 
there is a short-
term reduction in 
the demand for 
risky assets. 

 
 
 
 
 
 
 
 
Ho et al., 
(2011) 

 
 
 
 
 
 
The Catalyst in the Air 
Crash-Stock Market 
Performance 
Relationship: The Aviation 
Disaster Fatality 

 
 
 
 
 
Investigate the role of 
the number of fatalities 
in the impact of aviation 
accidents on securities 
for both the crash-
airline and its 
competitors. 

 
 
 
 
 
(a)Abnormal Return 
(b)Average Abnormal 
Return 
(c)Cumulative 
Abnormal Return 

 

 
 
 
 
 
 
(a)Market return (   ) 
(b) return on the S&P 500 
stock market index (     

(a) estimate expected return of 
each airline by using OLS 
regression:                
    
 

Panel Analysis: 
(a)Abnormal Return: 

                   
(b)Average Abnormal Return: 

     
∑     

 
   

 
 

 
(c)Cumulative Abnormal Return: 

        
∑ ∑    

  
    

 
   

 
 

Patell test: the study calculates 
the post-crash stock returns. 

 
 
*Negative impact: crash 
airline stocks lost, on 
average, 1.58% of the value 
on the day of the event. 
*Calamity with single-digit 
fatalities, the event day 
average abnormal return of 
the crash airline is -1.58%. 
On the contrary, the same 
figure is negative and 
statistically significant at 
the 0.1 percent level when 
the numbers of fatalities 
exceed 10. 

 
 
*Results show that 
the crash airlines 
experience deeper 
negative abnormal 
returns as the 
degree of fatality 
increases. The 
stock prices of the 
rival airlines also 
suffer in large-
scale disasters but 
benefit from the 
disasters when the 
fatality is minor. 
 

 
 
Madsen, P.M., 
(2011) 

 
Perils and Profits: A 
Reexamination 
of the Link Between 
Profitability and 
Safety in U.S. Aviation 

 
 
Examines profitability 
and safety relationship. 

 
 
Accumulated accident 
number 

 
 
Operating profit margin, 
operating profit and 
operating revenue; 

 
Cross Section Analysis 

Poisson Model 
 

        
             

   

    
 

*Airlines with greater 
financial slack experience 
fewer accidents. 
*Airlines that are 
undergoing bankruptcy 
reorganization experience 
more accidents. 

*Organizational 
profitability 
impacts safety 
risks. 
*Increased 
profitability leads 
to more accidents. 
 

 
 
Oster et al., 
(2013) 

 
 
Analyzing Aviation Safety: 
Problems, Challenges, 
Opportunities 
 

 
*Review of scientific 
literature on aviation 
safety; *Identifies 
challenges for aviation 
safety  

 
*Understanding the safety records of commercial airlines. 
*The analysis is limited to accidents where there was at 
least one passenger fatality. 
*Descriptive statistics ONLY.  

 
 
Interpretation of statistics from 
FAA and NTBS. 

 
*Commercial airline safety 
has improved dramatically: 
fatalities per mil. 
enplanements from 0.38 in 
2009 to 0.21 in 2011 (non-
US) 

*Aviation is the 
safest mode of 
commercial 
transportation, 
even though 
accidents still 
happen.  

 


