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Abstract
This paper estimates the impact of aviation disasters on the stock prices of airlines. It tests both the general impact of a disaster and the impact of a disaster for which the cause was either endogenous or exogenous. The results are obtained by means of a regression including dummy variables for disasters that occurred between 2000 and 2015. The major findings are that in general the stock price effect is still slightly positive in the first 3 days after the disaster and that thereafter it becomes and remains negative. Secondly, it is observed that the stock price effect of a disaster caused by an exogenous factor is positive for and that the stock price effect of a disaster caused by an endogenous factor is negative. 













S.P.I. Huls
367264
April 30,  2016

Bachelor Thesis
Erasmus School of Economics
Supervised by Dr. Kapoor


Table of Contents

1. Introduction	2
2. Theoretical framework	4
2.1. Industry analysis	4
2.2. Demand analysis	5
2.3. Stock market analysis	6
3. Data	9
3.1. List of events	9
3.2. Sources	10
3.3. Descriptive statistics	10
4. Methodology	12
4.1. Variables	12
4.2. General impact	14
4.3. Impact per cause	14
5. Results	15
5.1. General impact	15
5.2. Impact per cause	16
6. Conclusion	19
7. Bibliography	22
8. Appendix	24



[bookmark: _Toc449788578]1. Introduction

The airline industry has undergone many aviation disasters lately, due to many different causes. Evidently an aviation disaster has large consequences, not only for the surviving relatives but for the personnel of the airline, its reputation and the shareholders as well. This in turn might affect the financial performance of the firm. However, the accounting statements do not fully cover this effect.  Therefore, the following research question will be analysed

What is the effect of an aviation disaster on the stock prices of airlines?

Since there are numerous different effects of aviation disasters, this research will be of interest for many parties. First of all, this research is important for airlines and the industry. The nature of the airline business is stated to be very complex due to price pressure, its dependence on regulation and its vulnerability to exogenous events (Clayton & Hilz, 2015). Therefore, an aviation disaster affects the interest in many ways. It affects the airline’s management, shareholders, policy makers and rival airlines. Independent parties have to analyse the reason for the crash and the airline company itself has to face its customers. Most likely revenues will decrease and costs will increase drastically while airlines’ profit margins are already relatively low. 
The second party of interest in this research is the consumer; many people regularly use airplanes for travelling. Research has shown that 54% of the 1014 questioned Dutch people now think more about the possible dangers of flying than before the crashes in 2014 and 2015. On the other hand, only 1 in 11 people report to feel less comfortable with flying (Multiscope, 2015). So aviation disasters might increase public fear of flying, decrease demand for tickets and thus cause lower prices in an industry this competitive. Consumers whose fear of flying has not decreased can profit from this. Another possibility is that safety regulation increases, possibly because of lobbying of surviving relatives (Myers, 2008). This might increase prices and in turn reflect onto the consumer. 
Thirdly, the paper is interesting for scientific matters. Previous research has investigated the effect of an aviation disaster on the stock prices within the entire airport industry. It concludes that an aviation disaster negatively affects the airline, but that this only continues for one trading day (Chance & Ferris, 1987). Other research states that the long run effects are negative as well, but not for rival airlines (Bosch, Eckard, & Singal, 1998). At the moment there is much more data available on the subject and there has not yet been an analysis on to what extent the cause of the aviation disaster influences the effects of the disaster. 
The remainder of this paper is organised as follows. In the next section a literature review is conducted to discuss earlier ideas on the topic and to see what exactly needs to be covered in this research. Section 3 describes which data are used and how they are obtained. Section 4 explains the methodology that is used throughout the paper. The focus of this section is to describe which regression is run. The subsequent section contains the main empirical results of the stock price effects of aviation disasters. In particular, the effects of the cause of the aviation disaster will be presented. The final section of the paper is devoted to which conclusions can and cannot be drawn from this research.


[bookmark: _Toc449788579]2. Theoretical framework

The purpose of this section is to provide a theoretical basis and clearly define the scope of this research. The section starts with an analysis and forecast of the industry.  Thereafter, earlier academic research on airline industries will be analysed to see how the available information supports this research and which areas are prone to further investigation. With the aid of the available information, two hypotheses will be formed.

[bookmark: _Toc449788580]2.1. Industry analysis
It is important to understand the developments of the airline industry to realise in which context this research is conducted. The past 15 years the airline industry has undergone a large downturn due to both 9/11 and the economic recession. At the moment however, the industry is recovering again (Reportlinker, 2015). The 2015 end of year report by the International Transport Association (IATA) shows that many parties are benefiting from the increased performance of the industry. The current developments are that airline travel is accelerating which causes the economy to get a significant boost from the airline industry, governments are able to collect more taxes, the number of jobs and aircraft augment, wages increase and fuel prices are low. Other financial developments are that the cost of infrastructure has partially been transferred to passengers, North America is the strongest financially performing area and Africa is the weakest area of the airline industry (International Air Transport Association, 2015). Even though the industry is continuously growing, profit margins for airlines are relatively low. The complex industry suffers from severe price pressure. The price consumers pay per kilometer have decreased since the 1950s and low cost airlines now control 25 percent of the worldwide market. Furthermore, consumer expectation has increased and this is hard to live up to for airlines. It is suggested that airlines should cut costs efficiently, obtain more consumer knowledge or partner with the right airlines (Clayton & Hilz, 2015). 
Despite the current challenges for the aviation industry forecasts for the coming 20 years provide a bright outlook. They show that air travel is likely to double; mostly because developing economies will show the fastest growth (Pearce, 2014). The growth in emerging markets will increase 5.8% per year compared to a yearly growth of 3.8% in advanced economies. Within 20 years the middle class will represent 55% of the total population compared to the current 28% (Airbus, 2015). Since earlier research has shown that air travel is one of the first expenditures for consumers who recently joined the middle class, this increase in growth and increase in middle class go hand in hand (Boeing, 2015). Therefore, the amount of people from emerging economies taking a flight will increase to 74% in 2034 and it is expected that Asia-Pacific will lead the world traffic. However 70% of total growth will be based on the current network rather than new flight routes. Another factor that is related to growth is that passenger aircraft is expected to increase with 106% to 31,781. The amount of effective seats on the aircraft will increase as well. Even though there is more air traffic, fuel burn per flight will decrease and so will emission (Airbus, 2015). However, in order to realise sustainable growth, economic and social reform will be required (Boeing, 2015). 
[bookmark: _Toc449788581]2.2. Demand analysis
Changes in consumer demand are analysed frequently especially when events like aviation disasters occur. Short term research shows that the terrorist attacks of September 11 2001 caused North Atlantic travel to decrease with 26%; European and Far East travel fell with 10% and 17%, respectively within two months after the event. Furthermore, European and US airlines decreased their capacity with 20% on average (Alderighi & Cento, 2004). Earlier research agrees on the short term effects of September 11 but the long term effects of changes in consumer demand are inconsistent. Among others, Lai and Lu investigated airline demand after the occurrence of the September 11 terrorist attacks. Based on a SARIMA model this research shows that the impact of September 11 on demand was only temporary and that long term growth was not affected (Lai & Lu, 2005). Ito and Lee use monthly time series data from 1986 to 2003 and find that the attacks resulted in both a negative transitory shock of over 30% and an ongoing negative demand shock of pre-September 11 demand. Unlike Lai and Lu, they show that the ongoing demand shock cannot be explained by economic, seasonal or other factors that are investigated (Ito & Lee, 2005). 
Njegovan (2006) investigates the robustness of air passenger traffic to exogenous shocks in general rather than for 9/11. The paper uses time series methods to analyse UK, Australian, Canadian, German and US data on this matter. It finds that for the UK, Germany and Australia shocks to air passenger traffic are to a large extent transitory. The US and Canada have also experienced a slowdown in traffic growth but the evidence is less consistent (Njegovan, 2006). The abovementioned researches do not differentiate between small and large carriers but Squalli (2004) does so in his dissertation. He tests consumer and airline reactions to accidents in a very broad way. Firstly, the research finds that the aggregate impact of accidents on large carriers’ is a loss of 3% in the amount of passengers boarding on their airplanes. This is consistent with an average loss of 1.8 million in passengers boarding and $284 million in revenues. Large rival airlines do not experience this loss of emplanement and neither do small carriers. Small carrier accidents on the other hand do lead to a general increase in fear of flying. Secondly, a short run model states that consumers consider accidents as random events that do not provide a forecast about the occurrence of other accidents. Thirdly, pricing strategies are tested. When major airlines are involved in an accident neither large nor small rival airlines change their pricing. However, when small carriers are involved in an accident the company itself generally decreases its prices by 11.9%. Rival small carries on the other hand increase their prices by 3.9% (Squalli, 2004). 

[bookmark: _Toc449788582]2.3. Stock market analysis
Changes in demand are not the only changes that an airline faces after an aviation disaster; it is also interesting to analyse which stock market developments have occurred in the industry. That is, whether stock prices are influenced by specific events according to earlier research. 
Chance and Ferris (1987) analyse for what period and at what speed stock prices of the carrier react to an air crash and whether rival airlines and the manufacturer of the carrier are affected as well. The study estimated the Average Unexpected Return and Cumulative Average Unexpected Return to indicate a pattern in the reaction of stock prices. The research concludes that an aviation disaster negatively affects the airline, but that this only continues for one trading day. The results on rival airlines show a positive yet insignificant result. The research investigating the effect of the crash on the manufacturer of the airplane shows no impact. In conclusion it can thus be said that airline crashes negatively influence the stock prices of the airline but only for one trading day and that the industry as a whole is not affected (Chance & Ferris, 1987). 
Other research by Bosch, Eckard and Singal (2003) also investigates the effect of air crashes on the airline industry by means of an event study, however this research focuses on why stock prices change. The research tests whether an expected adverse response by consumers causes the market reaction. Firstly, the focus is to analyse whether consumers switch to rival airlines. Secondly, it is analysed if demand for all airlines decreases. The study finds that the daily abnormal returns are negative on the day of the event day and the two days following; the bulk of the reaction occurs on day zero and day one. The reaction of the market in day 3-5 is negative but economically and statistically insignificant; the cumulative abnormal returns are at its peak on day 5 and stabilise by day 10. The comparison of means analysis shows that rival airlines with market overlap experience slight gains, the ones with little overlap show a loss in stock market value. This implies that consumers switch to comparable rival airlines but that overall there is a negative spillover effect that affects the entire industry (Bosch, Eckard, & Singal, 1998). 
Additionally, Gillen and Lall (2003) researched the effect of 9/11 on the abnormal returns of the stock prices. Results show that the terrorist attacks had a negative impact on the mean abnormal returns of practically every airline in their sample. However, per region and type of airline this impact differed in its severity. For example, carriers that transport business travelers were less affected. Asian airlines were hurt the least and recovered quicker than its European and Northern American counterparts (Gillen & Lall, 2003).
The research of Ho, Qiu and Tang (2012) focuses on the effect of airline disasters by its number of fatalities on both the crash airline and the non-crash airline. The events are classified in three categories according to low (1-9), medium (10-99) or high (100+) number of fatalities. The estimation of the market model is based on a time interval of 255 to 46 days prior to the event day. The main empirical results show that the crash airlines immediately respond with negative abnormal returns and its effects are larger while the non-crash airlines lag one day and experience a smaller short term effect. Furthermore, a low number of fatalities causes consumer to switch to rival airlines. A medium and high degree of fatality has a larger effect that is more persistent both for the crash airlines itself and for the entire industry (Ho, Qiu, & Tang, 2012). 
The earlier mentioned researches analyse the general effect of aviation disasters on stock prices of the airline, its rivals and the industry. Furthermore, the effect of different regions and the degree of fatality of the airline crash has been investigated. Based on this, it is expected that the different methods of investigating the effects of an aviation disaster on the involved airline company provide approximately the same answer, namely that the company’s stock prices are negatively affected slightly negative by an aviation disaster. For the sake of completeness, this research also tests the following hypothesis to see if the sample confirms the negative effect of an aviation disaster;

Hypothesis 1: The relationship between aviation disasters and the stock price of the involved airline is negative. 

Once this hypothesis is tested one can continue to investigate which variables influence the relationship between aviation disasters and the stock price of the involved airline. One of the variables that might influence this relationship is the cause of the aviation disaster. Aircraft safety is threatened usually when there is a combination of sudden pilot incapacity and inattention of the copilot during critical moments of taking off and landing (The British Medical Journal, 1978). Earlier research by Mitchell and Maloney finds significant negative abnormal returns for carriers at which the pilot was at fault while this is not the case for carriers where the crash can be attributed to other factors than pilot error. The finding is supported by the fact that insurance costs increase and consumer goodwill therefore decreases (Mitchell & Maloney, 1989). This suggests that the cause of the disaster is indeed of importance for consumers. The research however considers pilot error as the only cause that is under immediate control of the airline while for example a mechanical error by the on ground crew is also within the control of the company. In this paper all factors that are under immediate control of the airline are considered to be endogenous. If the disaster occurs beyond the control of the airline, it is considered to be exogenous. Considering this the following hypothesis will be tested;

Hypothesis 2: The effect of an aviation disaster with an endogenous cause is more negative for the involved airline than the effect of an aviation disaster with an exogenous cause.


[bookmark: _Toc449788583]3. Data
[bookmark: _Toc449788584]3.1. List of events
To perform an analysis on the stock price effect of aviation disasters on airlines, it is important to establish a list of events that provides the specifics of particular aviation disasters. The events are selected the basis of multiple criteria. Firstly, the data only concerns incidents with 100 fatalities or more. Research has proven that stock market returns of airlines are more prone to react if the number of fatalities is double digit or more (Ho, Qiu, & Tang, 2012).  So the minimum of 100 fatalities is selected to make sure that the event was of high economic impact. The number of fatalities includes on-ground fatalities and fatalities of other aircrafts involved. The second criterion is that only accidents with passenger flights are taken into account. They often cause a larger number of fatalities and receive more media attention. This implies that private, business and military aviation is excluded from this research. Thirdly, it is important that the airline was listed on the stock market from January 1999 until March 2016. The analysed events have occurred between 2000 and 2015. However, the analysis is based on an extra year before and after the first and last event respectively. 
[image: ]With all this information taken into account, a list of 9 aviation disasters of 7 different airline companies is constructed. Basic information on the disasters can be found in Figure 1. More extensive information on this is to be found in Appendix 1. 

Figure 1: timeline aviation disasters 2000-2015

[bookmark: _Toc449788585]3.2. Sources
To construct and analyse the abovementioned list of events multiple sources have been consulted. For each event between 2000 and 2015 the date, the airline, the number of fatalities and the cause of the accident is stated. Data on this is mainly retrieved from www.planecrashinfo.com (Kebabjian, 2015). In case this source provides insufficient information on the cause of the incident, the official report on the investigation of the crash has been consulted. Furthermore, daily stock market returns are required to perform the analysis. This data is retrieved from Datastream. If the airline is not individually listed, the stock prices of the airline group it belongs to is analysed. To find information on the airline group CAPA Centre for Aviation is consulted (CAPA Centre for Aviation, 2015). 
[bookmark: _Toc449788586]3.3. Descriptive statistics
Before researching the stock price effect of an aviation disaster, it is interesting to see how the stock prices of the seven analysed airlines have evolved during the time frame of this research. To get a first impression of the stock prices Figure 2 shows a graphical presentation of over time. One can see that in general stock prices relatively moved in the same direction for different airlines. A more numerical analysis of the descriptive statistics is shown in Figure 3.

Figure 2: overview stock prices per airline

A more numerical analysis of the descriptive statistics is shown in Figure 3. The figure shows the mean, minimum, maximum and standard deviation of the stock prices per airline. The table shows that Germanwings has the highest mean price followed by Air France, Scandinavian Airlines and TAM Airlines. Kenya Airways, Air Philippines and China Airlines have a rather low mean stock price compared to the other four. Scandinavian Airlines has the highest standard deviation which implies that the stock prices have been very volatile during the observed time frame. The same counts for TAM Airlines and Air France. In Figure 2 explains the high standard deviations in the following ways. It seems as if Scandinavian Airlines has a lost lot of value since a peak in 2007. This could be explained by not recovering from the financial crisis. For TAM Airlines a contrary effect can be seen; they have increased in value over the past years. Air France had a clear peak in 2007 but is just volatile over time. Later analysis will show if the differences in course of stock prices can be explained by aviation disasters.

	Airline
	Mean
	Minimum
	Maximum
	Std. deviation

	Kenya Airways
	0.365
	0.040
	1.191
	0.413

	Air Philippines
	0.073
	0.003
	0.194
	0.050

	Air France
	16.651
	3.848
	51.953
	8.886

	Scandinavian Airlines
	12.552
	0.730
	49.470
	10.216

	China Airlines
	0.501
	0.230
	0.910
	0.131

	TAM Airlines
	10.247
	0.650
	31.470
	8.612

	Germanwings
	17.526
	7.394
	30.810
	4.950


Figure 3: descriptive statistics per airline


[bookmark: _Toc449788587]4. Methodology

To investigate the stock price effects of aviation disasters on airlines multiple regressions are used. The research starts with determining the variables to perform the regression. Firstly, the vairables are analysed to measure the general impact of an aviation disaster on stock prices. Thereafter, the impact will be subdivided per cause to see whether stock prices react differently to disasters with an endogenous cause than to disasters with an exogenous cause.
[bookmark: _Toc449788588]4.1. Variables
The goal of this research is to see if an aviation disaster provides information to the stock market. Therefore the dependent variable in this research will be stock price. The stock price is retrieved from the market where it is listed. If the airline is listed on multiple markets, only the market of the country in which the headquarters of the airline are situated is considered because it is expected that this market will react most. Moreover, all stock prices are measured in U.S. dollars. 
	This research analyses the response of the stock market of different airlines. The selection of airlines that are considered in this research is based on the criteria in 3.1. Within the scope of this paper there are 9 disasters for 7 different airlines; two of them suffered from an aviation disaster twice. If the airline is not individually listed, the stock price of the airline group to which the company belongs to is taken into account. Henceforth, the term airline will cover both airlines and airline groups depending on whether the airline was individually listed. Including this variable will make sure that the regression takes into account that different airlines have different stock prices.
Another variable that is considered in this research is date. Figure 1 shows the dates on which the aviation disasters actually occurred. For the purpose of this research however, it is of importance that the stock market was open if the event occurred. If the disaster occurred outside the opening hours of the stock market, the analysis assumes the subsequent day that the stock market was open is the date of the event. Furthermore, the analysis covers a control period of approximately a year to measure long term effects for the first and last event as well. To correct for trends over time across airlines the dates are numbered with 1/1/1999 being day 1 and 9/3/2016[footnoteRef:1] being day 4484. [1:  At the time of retrieving the data the last available date was 3/9/2016. ] 

Since earlier research disagrees on if the effects are short lived or long lasting, this research analyses four different time periods before and after the disaster. The period before the disaster is analysed as a control period. Evidently, the focus of the analysis will be on the effects after the occurrence of an aviation disaster. The first period that is analysed is the short term effect; this is the observed effect within 3 days. Medium term effect covers an extra 7 days compared to short term effects. This implies that it analyses up to 10 days before and after the aviation disaster. Long term effects are 40 extra days counting from the medium term effects. This adds up to 50 days. All effects that are longer lasting are considered extra long term meaning that they cover effects from 50 days before or after the event until the beginning or end of the time frame considered in this research. 
As mentioned in the theoretical framework, the airline industry is a very large and volatile sector that has suffered from a large downturn due to 9/11 and the economic recession. Therefore, crisis is another variable that has to be taken into account in this research. Based on earlier research the first period that is considered as crisis covers all dates from 11/9/2001 up until 31/12/2001. The second period that is identified as crisis covers all dates from 1/1/2008 up until 31/12/2009 (Goyal & Negi, 2014). 
Since this research also specifically analyses whether the cause of the aviation disaster is of importance for the stock price effect, all accidents are categorised by their cause. The first category ‘Mechanical’ can be subdivided into endogenous and exogenous referring to whether it could or could not have been prevented. An example of an endogenous mechanical cause is inadequate maintenance; an exogenous cause could be if the airline is unaware of a mistake in the construction of the airplane. The second category ‘Human error’ can be subdivided into endogenous and exogenous as well. Here endogenous could be pilot or flight crew error; an exogenous human error could be incorrect information from the air traffic control tower. Figure 1 also shows whether the cause of the disaster is exogenous or endogenous. More information about the causes can be found in Appendix 1. 

[bookmark: _Toc449788589]4.2. General impact
In this research the stock price effects of aviation disasters is investigated by means of multiple regressions. The goal of this research is to see if the aviation disaster provides information to the stock market. If this is the case, there should be a relationship between the observed change of the airline’s market value and the information about the aviation disaster.  The following regression tests the first hypothesis as mentioned in the theoretical framework and thereby measures the general impact of an aviation disaster on stock prices



where  is the constant term, - are the coefficients for the incorporated variables,  are the dummy variables and where is the error term.
Note that significance of the results is indicated with * meaning that they are significant at 0.05 level. 
[bookmark: _Toc449788590]4.3. Impact per cause
For testing the second hypothesis the dataset is split in disasters with exogenous causes and disasters with endogenous causes. This means that the stock price effect of Kenya Aiways and Scandinavian Airlines are compared to the other aviation disasters. The same regression as mentioned above is performed on both samples. 




[bookmark: _Toc449788591]5. Results

This section presents the findings of the analyses. First of all, the results of the general impact are presented in Figure 4. Then, the results of the impact per cause can be found in Figure 5 and 6. 

[bookmark: _Toc449788592]5.1. General impact
Figure 4 shows the regression results for the entire sample. This figure also shows the adjusted R-squared which indicates to what extent the variation of the dependent variable is explained by the independent variables. The adjusted R-squared has a value of 0.176 which implies that the variables in this model only explain 17.6% of the variation in stock price. 
	Furthermore, the table shows that only the coefficients for airline, date and crisis are statistically significant. Since all airlines have been numbered randomly, it is hard to interpret the airline coefficient in an economic way. However, it can be interpreted that the airline also impacts the stock price meaning that different airlines have a different effect on the stock price. Therefore, including the variable in the regression makes sure that some of the variation in stock price can be explained by the airline. The negative coefficient for date shows that in general stock prices have decreased over time. However, the coefficient is very close to zero. The other significant variable crisis has a coefficient of -0.302 which implies that if the industry was suffering from a crisis, the stock prices were 30.2% lower than if there was no crisis. 
	The dummy variables that concern the period before the disaster act as control variables but all of them are insignificant. However, one can still try to interpret them. The medium, long term and extra long term variables before the disaster show negative coefficients but besides this they are hard to explain. Since they are also very insignificant no further attention is paid to these values. The short term variable does show a positive coefficient which would indicate that the stock price is increasing shortly before the occurrence of the disaster. Since it is relatively impossible to predict an aviation disaster this value seems logical and again is insignificant.  
	The dummy variables that concern the period after the disaster are of more interest for this research. The short term variable shows a value of 0.019 meaning that the stock price effect of an aviation disaster is positive in first 3 days after the disaster. The medium term, long term and extra long term effects are negative with the extra long term being most negative. Medium term the stock price is negatively influenced by 22.0%. The long term effect as well as the extra long term effect is negative. In the long term the aviation disasters affects the stock price by -17.8% and in the extra long term by -34.3%. Even though insignificant, these results show that an aviation disaster only influences the stock prices negatively after more than 3 days. The first 3 days no decrease in stock price is observed. 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.541
	2.919
	0.528
	0.598

	Airline
	2.254*
	0.032
	70.278
	0.000

	Date
	-0.001*
	0.000
	-13.092
	0.000

	BeforeST
	0.161
	3.367
	0.048
	0.962

	BeforeMT
	-0.141
	3.118
	-0.045
	0.964

	BeforeLT
	-0.082
	2.953
	-0.028
	0.978

	BeforeLT+
	-2.409
	2.919
	-0.825
	0.409

	AfterST
	0.019
	3.367
	0.006
	0.995

	AfterMT
	-0.220
	3.118
	-0.071
	0.944

	AfterLT
	-0.178
	2.953
	-0.060
	0.952

	AfterLT+
	-0.343
	2.917
	-0.118
	0.906

	Crisis
	-0.302*
	0.146
	-2.072
	0.038

	R-squared
	0.176
	
	
	

	Adjusted R-squared
	0.176
	
	
	



Figure 4: results regression general impact

[bookmark: _Toc449788593]5.2. Impact per cause
Figure 5 shows the results of the regression for disasters with an exogenous cause and Figure 6 shows the regression results for disasters with an endogenous cause. In Figure 5 the adjusted R-squared is 0.522 which implies that 52.2% of the stock price is explained by the independent variables in the exogenous model. In Figure 6 the adjusted R-squared is 0.281 so the endogenous model explains 28.1% of the variation in stock price. Since both values are higher than the value of the R-squared in Figure 4 this could indicate that splitting the dataset per cause provides results with more explanatory value. 



5.2.1. Exogenous causes
Similar to the results in 5.1. Figure 5 also shows airline, date and crisis as the only significant variables. Again airline cannot be interpreted economically and the coefficients for the date and crisis are both negative.  The most striking differences occur for the variables that indicate periods after the disaster. Unlike the regression that tests the general impact, all periods after the disaster show a positive coefficient. The short term effect shows the lowest coefficient of 0.214 which means that the stock price increases with 21.4% within the first three days after the aviation disaster. The medium term effect shows a positive coefficient of 0.641, the long term effect shows a coefficient of 1.501 and the extra long term shows a coefficient of 6.133. These results suggest that an exogenous aviation disaster does not have a negative effect on the stock price of the airline. Furthermore, the longer away the aviation disaster occurred the higher the stock price. Even though the results are still insignificant, the p-value is less high than in the results for the general impact which suggests that splitting per cause does provide more accurate results.
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-11.984
	4.630
	-2.588
	0.010

	Airline
	12.362*
	0.141
	87.804
	0.000

	Date
	-0.003*
	0.000
	-40.664
	0.000

	BeforeST
	0.220
	5.340
	0.041
	0.967

	BeforeMT
	0.262
	4.944
	0.053
	0.958

	BeforeLT
	2.301
	4.683
	0.491
	0.623

	BeforeLT+
	4.348
	4.631
	0.939
	0.348

	AfterST
	0.214
	5.340
	0.040
	0.968

	AfterMT
	0.641
	4.944
	0.130
	0.897

	AfterLT
	1.501
	4.682
	0.321
	0.748

	AfterLT+
	6.133
	4.628
	1.325
	0.185

	Crisis
	-0.462*
	0.206
	-2.243
	0.025

	R-squared
	0.522
	
	
	

	Adjusted R-squared
	0.522
	
	
	



Figure 5: results regression exogenous impact

5.2.2. Endogenous causes
Figure 6 also shows airline and date as significant variables. Again airline cannot be interpreted economically and the coefficient for date is negative. The crisis variable is also negative but this coefficient is no longer significant in this sample. Other interesting observations are to be seen in the variables for the periods after the disaster. Unlike for the exogenous causes, all of these coefficients are negative. The coefficient for the short term period is -0.036 which suggests that this variable makes the stock price decrease with 3.6%. The medium term period coefficient has a value of -0.467, the coefficient for the long term period is -0.663 and the extra long term period coefficient is -1.771. The absolute change in value for all periods is lower in this model than in the exogenous model. As in the previous model, these coefficients are still insignificant but they have a lower p-value than in the general model. 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.036
	2.999
	-0.345
	0.730

	Airline
	3.021*
	0.032
	95.872
	0.000

	Date
	0.000*
	0.000
	3.417
	0.001

	BeforeST
	0.144
	3.461
	0.042
	0.967

	BeforeMT
	-0.255
	3.204
	-0.080
	0.937

	BeforeLT
	-0.776
	3.034
	-0.256
	0.798

	BeforeLT+
	-3.278
	2.998
	-1.093
	0.274

	AfterST
	-0.036
	3.461
	-0.011
	0.992

	AfterMT
	-0.467
	3.204
	-0.146
	0.884

	AfterLT
	-0.663
	3.034
	-0.218
	0.827

	AfterLT+
	-1.771
	2.998
	-0.591
	0.555

	Crisis
	-0.187
	0.145
	-1.292
	0.196

	R-squared
	0.281
	
	
	

	Adjusted R-squared
	0.281
	
	
	



Figure 6: results regression endogenous impact



[bookmark: _Toc449788594]6. Conclusion

This study has investigated the stock price effect of aviation disasters between 2000 and 2015. Based on logical thinking and earlier research two hypotheses were formed. Using data of nine airplane crashes from seven different airlines three regressions were done. First of all the general impact of an aviation disaster was estimated. That is, including crashes with both endogenous and exogenous causes. The second regression estimated the impact of aviation disasters with exogenous causes only whereas the third regression estimated the impact of disasters with endogenous causes only. All regressions made use of dummy variables split into different time periods to show if the estimated effect changed over time. 
	It was predicted that there is a negative relationship between aviation disasters and the stock price of the involved airline. However, it was found that the short term effect of an aviation disaster causes an increase in stock price of 1.9%. The medium term effect has a negative value of 17.9%, the long term effect has a negative value of 22.0% and the extra long term effect is most negative and makes the stock price decrease with 34.3%. Since the short term effect is positive and the values are insignificant, the first hypothesis cannot be accepted. 
	The second hypothesis stated that the effect of an aviation disaster with an endogenous cause is more negative for the involved airline than the effect of an aviation disaster with an exogenous cause. The results for the exogenous regression have shown that the short term effect is 21.1%, the medium term effect is 64.1%, the long term effect is 150.1% and the extra long term effect is 613.3%. All of these values were positive which suggests that if the aviation disaster occurred beyond the control of the airline, the stock price is not negatively affected. The results for the endogenous regression have shown that the short term effect is -3.6%, the medium term effect is -46.7%, the long term effect is -66.3% and the extra long term effect is -177.1%. In contrast to the exogenous effects, these effects were all negative. This suggests that if the cause of the aviation disaster is within the control of the airline, the stock price effects are negative. Based on this information the second hypothesis could be confirmed. However, since the results are insignificant it is hard to accept the hypothesis.
Since the difference in stock price effect due to the cause of the aviation disaster has not yet been researched, this study has given some valuable new insights. If this information is available to airlines, it is easier to respond to aviation disasters. The general short term effect is positive so this implies that airlines have to make use of these three days. If they are able to categorise the cause of the disaster as exogenous, the stock price effects might not even respond to the aviation disaster. Furthermore, rival airlines, policy makers and consumers can make use of the results in this study as well. 
	However, some limitations have to be considered as well. The most important and striking limitation is the fact that the results are insignificant and that no conclusive answers can be drawn from this research. These insignificant results can be addressed to some of the following factors. First of all, the dataset is limited. Only events with more than 100 fatalities are analysed to make sure that the event has high impact. However, lowering this number will give the possibility to analyse more events. The same holds for including cargo and military aviation disasters. The dataset is also limited because only aviation disasters from listed companies are included in the research. When analysing the stock price effect this cannot be changed. However one could consider analysing aviation disasters in a different way; for example by investigating the balance sheet, using Google Trends or analysing market shares in the industry. 
A second explanation for the insignificant results is the current method of analysis in terms of variables. Since the values of the R-squared are relatively low, not all variation in stock price is explained by the variables in the model. A solution for this could be to change or add variables in the model. Including more dummy variables for the type of airline is the first solution. One can add specifics on the size and origin of the airline, whether the airline suffered from an aviation disaster before or whether it was a short flight or an overseas flight. Since short flights have a higher percentage of taking off and landing they may be more prone to an aviation disaster. Some other industry wide factors that are beyond the control of the airline can be taken into account as well. Variables like this could be changes in regulation, safety measures, changing consumer preferences, volatility of oil prices, actual or threatened war, terrorism and political instability. 
The third limitation also has to do with the current method of analysis but focuses on the time periods used. Based on earlier research the time frame has been estimated but earlier research does not agree on how long the negative effects of the aviation disaster persist. Therefore, these periods are hard to determine. Furthermore, this research estimates the effect of the periods before and after the disaster but these periods are never balanced. For example, if a disaster occurred in 2001 the period before the disaster is way shorter than the period after the disaster.  A solution might be to focus on the effect per day and see after how many days the effect changes. They effects cannot be measured over the entire period then, because the time periods would still be out of balance. Furthermore, this effect might be very small and even harder to predict. Therefore one can also consider using a different method of analysis like an event study. This way abnormal returns can be estimated more precisely based on comparison with either the mean or the market model.  
The last limitation has to do with categorising the disasters per cause. First of all, it is very hard to determine the cause of the disaster because the crash is often a chain of events. Pilots are for example trained to deal with bad weather, however not all situations of bad weather can be trained. Therefore, it is hard to determine whether the pilot should have acted differently given the circumstances or whether he acted correctly and the crash is just due to the weather. Furthermore, the way the events in this research are categorised is out of balance. Only two of the events have an exogenous cause and seven of them are endogenous. Therefore, the results cannot be completely trustworthy. 
	In conclusion, one can say that this research has provided some interesting results. Even though the hypotheses cannot be accepted, the results do show that there is reason to suspect that there is a difference in stock price effect for different causes of an aviation disaster. The second and third regression show a higher R-squared and a lower p-value. Therefore, the model better explains and estimates the variation in stock price if the aviation disasters are analysed per cause. However, there is still a lot of further research to be executed beyond the scope of this research. 
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8. Appendix

The following list contains all listed companies’ aviation disasters that occurred between 2000 and 2015 and which have at least 100 fatalities. 
	
	Date crash
dd/mm/yyyy
	Date stock
dd/mm/yyyy
	Cause
	Fatalities/ passengers
	Airline
	Airline Group

	30-01-2000
	31-01-2000
	Mechanical (exogenous)
	169/179
	Kenya Airways
	Kenya Airways

	19-04-2000
	19-04-2000
	Human error (endogenous)
	131/131
	Air Philippines
	PAL Group[footnoteRef:2] [2:  What used to be Air Philippines took over PAL Express’ operations in October 2009 and now operates under the airline group PAL Group consisting of PAL Express and Philippine Airlines.] 


	25-07-2000
	25-07-2000
	Mechanical (endogenous)
	109/109
	Air France
	Air France

	08-10-2001
	08-10-2001
	Human error (exogenous)
	114/114
	Scandinavian Airlines
	SAS Group

	25-05-2002
	27-05-2002
	Mechanical (endogenous)
	225/225
	China Airlines
	China Airlines Group

	05-05-2007
	07-05-2007
	Human error (endogenous)
	114/114
	Kenya Airways
	Kenya Airways

	17-07-2007
	18-07-2007
	Human error (endogenous)
	187/187
	TAM Airlines
	LATAM Airlines Group S.A.

	01-06-2009
	01-06-2009
	Human error (endogenous)
	228/228
	Air France
	Air France-KLM S.A.

	24-03-2015
	24-03-2015
	Human error (endogenous)
	150/150
	Germanwings
	Deutsche Lufthansa AG
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