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Abstract: This research project investigates the impact of uncontrollable factors on
companies, which can include natural disasters, political instability, and global pandemics.
This paper focuses on the impact of an air crash on airline companies, this uncontrollable
factor has significant consequences for the financial, operational, and reputational aspects of
airlines, and understanding the impact is crucial for developing effective strategies to mitigate
them. The study utilizes a mixed-methods approach, combining quantitative analysis of
airline data with a special case study of the air crash that happened on the Eastern Airline, to
provide a comprehensive analysis of the topic. The research findings reveal that
uncontrollable factors can lead to the loss of reputation, reduced customer demand, and facing
operational disruptions. The public's perception of the airline's safety record will be
negatively impacted, which can result in a loss of customer trust and loyalty. Following an
air crash, people may be hesitant to fly with the airline, resulting in a reduction in demand for
their services. The significance of this research lies in its contribution to the understanding of
the impact of uncontrollable factors on airlines, especially the impact of an air crash on an
airline company. Even in an air crash due to factors beyond human control, people still try to
avoid flying or flying with the same company for a period of time after the accident.
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1. Introduction
1.1. Background

Air travel is a vital part of modern society, connecting people and businesses across the world.
However, despite the significant safety measures that are in place, air crashes still occur, resulting in
devastating consequences for everyone involved. These incidents not only cause loss of life and
injuries but also have a significant impact on the airline industry as a whole. The impact of air crashes
on an airline company can be felt in various ways. Firstly, there is the financial cost of the incident,
including the cost of compensating victims and their families, legal fees, and the cost of repairing or
replacing damaged aircraft. Additionally, the negative publicity and reputational damage that follows
such an incident can lead to a decline in passenger confidence, resulting in decreased demand for the
airline's services.

In light of the significant impact of air crashes on the airline industry, it is crucial to understand
the factors that contribute to such incidents and the steps that can be taken to prevent them. A thorough
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analysis of the impact of air crashes on an airline company can provide valuable insights into how to
improve safety measures, restore public confidence, and minimize the negative consequences of such
incidents.

1.2. Related Research

Over the past few years, the airline industry has placed an immense focus on achieving the critical
objective of implementing Safety Management Systems to bolster the provision of safe service
delivery. This goal has been deemed one of the most crucial and indispensable aspects of the industry,
with a heightened emphasis placed on achieving it [1]. It is important to acknowledge that when
aircraft accidents occur, they have the potential to significantly impact the public's perception
regarding the safety of a particular type of aircraft. This is a matter that should be approached with
great caution and concern, as it can have far-reaching consequences for both the aviation industry and
the public [2]. In taking a closer look at the financial data of airlines, their overall health, safety
violations, and the satisfaction levels of their employees, it appears that the economy may have a
significant impact on aviation safety, specifically through the decisions made by management [3]. In
2014, two tragedies hit Malaysia Airlines, leading to significant damage to the company's reputation
and finances. This harmed Malaysian tourism, and the share price response was swift and substantial.
The carrier made sweeping changes, but passenger traffic declined rapidly, especially in Asian
markets [4]. Despite the extensively high safety measures implemented in the aviation industry, it is
still inevitable that aviation safety (AS) incidents occur from time to time. These occurrences can
result in a multitude of undesirable consequences, such as fatalities, injuries, flight delays, aircraft
damages, and even loss of reputation for the airline company [5]. The findings of the study suggest
that there is a significant increase in the level of share price volatility after aviation disasters occur.
Additionally, the cumulative abnormal returns of the examined companies demonstrate a noticeable
decline in performance compared to their counterparts in global markets. This implies that aviation
disasters have a detrimental impact on the financial stability of the affected firms [6]. In four specific
instances, it was noted that the market response exhibited abnormal behaviour [7].

The study reveals a significant correlation between the accident propensity of air carriers and their
profitability, whereby a negative relationship exists between the two variables [8]. The initial adverse
response to tragic airplane accidents is substantial but only persists for a single complete business day
following the incident [9]. This implies that investors and market participants tend to quickly recover
from the impact of such unfortunate events, demonstrating resilience and adaptability in the face of
adversity. However, it is worth noting that this conclusion is based on a thorough examination of the
available data and statistical evidence, which supports the validity and reliability of the results.
Therefore, it can be inferred that while the effects of fatal airline crashes may be severe in the short
term, they do not have a lasting impact on the financial markets or the broader economy.

According to the research, they have created a comprehensive method for evaluating the degree of
overlap in the market. They proceeded to perform a regression analysis, where they examined the
individual non-crash-airline abnormal returns to this measure [10]. This paper also uses linear
regression as one of the analyzing methods.

1.3. Framework

To sum up, to better study the impact of air disasters (uncontrollable factors) on airlines, this paper
collected and analyzed multiple data on airlines related to air disasters. Firstly, the data sources were
introduced, then the data analysis methods were interpreted in detail, and finally, the research results
were analyzed and summarized.
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2. Methodology
2.1. Source of Data

A dataset, from Investing.com, is used to analyze, to what extent the air crash would affect the
companies’ sales. The data consists of 2 different but similar airline companies in China: Eastern
Airline and Southern Airline.

This dataset consists of two columns, one is the date, and the other one is the stock before and after
the Eastern Airlines flight crash happened for both airline companies. Both of these variables are
relevant to this topic. It contains two categorical variables, one is to illustrate whether the data belongs
to the company involved in the crash accident or not, and the other is to indicate whether the data is
from before or after the accident happened.

2.2. Data Processing

The original dataset includes data from 2019-01-01 to 2023-03-17, in case to analyze the topic more
accurately, since the aircraft happened on 2022-03-21, the final analysis contains data from 2021-09-
05 to 2022-11-27 and the data is collected weekly. To make sure the trend is clear and reliable, the
data is collected half a year(six months) before the month of the aircraft happened, to observe the
further influence on the stock, the aircraft happened at the end of March, eight months’ data after the
aircraft are taken to analyze.

The stock market is closed on Saturdays, Sundays and public holidays, so the data was omitted.
This is consistent with the strategy of analyzing flight data because the purchase rate of air tickets
will increase relatively during holidays or weekends, which will affect the sorting and analysis of the
overall data. Therefore, the current analysis does not include data on statutory holidays and every
weekend.

2.3. Machine Learning Models

In this paper, the Difference-in-Difference (DID) method is used to analyze the data, the shock is the
Airplane Crash of the Eastern Airline Company. Furthermore, the data is divided into two groups:
the treatment group, which is the data of the airline company involved in the crash(Eastern Airlines)
and the control group, which is the data of the airline company not involved in it(Southern Airline).
The data is divided into two slots in time: before and after the crash.

Regression analysis is also used to further analyze the data. Based on the variables included in the
data, the regression formula is:

Y= a0+a1X1+a2X2 +a3X3+€ (1)

Where Y is the company’s stock price, X; represents whether the data belongs to the company
involved in the crash accident, X, represents whether the data is from before or after the crash, and
as represents the impact of the crash on the stock price. The data belonging to the treatment group is
assigned to X;=1, and vice versa.

The research procedures of this paper contain three main parts:

Step 1: Draw to check the smoothness of the data, visualization of data provides a clear and general
graph for subsequent analysis, making it easier to observe the general trend and stability of data and
ensuring that the data is reasonable and researchable. If the trend is smooth, the data is ready for the
next analysis, if the trend is unstable, the data fluctuated greatly, which means using the average value
is not suitable for keep analyzing it.
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Step 2: Take the average value to see the change in the data before and after the shock, by analyzing
the difference between the average values of the control group and the treatment group before and
after the shock, we can intuitively see the impact of the event on the stocks of the two parties, to
facilitate further analysis of the reasons for data changes. If the average difference after the shock is
greater than that in before, the data pass the average test. However, if the average difference after the
shock is smaller than that in before, the DID would be negative, which means that the shock has not
made an influence on the treatment group, therefore the data can be concluded as a failed dataset
since it is not meet the analysis requirements.

Step 3: Regression analysis, coefficient and p-value are obtained through regression analysis, to
judge the extent of positive or negative impact brought by the occurrence of events, as well as the
reliability of data.

2.4. Evaluation Metric

The objective of the DID method is to compare the differences between the treatment and control
groups before and after the period of the air crash to discuss the influence of non-controllable
factors(air crash) on airline stock price and product(flight tickets) sales. Control for unobserved
heterogeneity: DID analysis helps control for unobserved heterogeneity that may affect the outcomes
being studied. By comparing the treatment group with a control group that is similar in terms of
observable characteristics, any difference in the outcome can be attributed to the treatment effect.
Using DID analysis can help avoid selection bias, which occurs when the treatment and control
groups differ systematically before the intervention, by comparing the change in outcomes over time
in the treatment and control groups, DID analysis can also isolate the effect of the intervention from
any pre-existing differences between the groups.

3. Results and Discussion
3.1. Data Visualization
3.1.1.Stationarity Test

This paper approaches several steps to address the stock price data.

The line chart of Eastern and Southern Airline Companies’ stock price change from 2021-09-05
to 2022-11-27 is plotted using Excel (Fig. 1) to check the parallel trend for DID analysis. Via the
parallel trend assumption check which states that the treated (Eastern) and control group (Southern)
would have followed the same trend in the absence of treatment, the risk of bias is reduced. In
addition, conducting a parallel check can help to assess whether the assumption holds or not and
whether any other confounding factors could bias the results. With the success of the parallel check,
the validity of the DID assumptions and estimate of the treatment effect using different specifications
are tested.
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Figure 1: Southern Airline vs Eastern Airline stock price for weekly data (Photo credit: Original).
3.1.2. Average Analysis

Calculate the average stock prices of the treatment and control groups and separate the data into two
groups: before and after the air crash. (Table 1) This provides the initial observation of the basic effect
of whether the air crash has an impact on the stock price or not. Moreover, the difference between the
two groups’ average stock prices before and after the crash happen can be calculated to compare to
what extent the difference is affected. As seen in Table 1, the aircraft nearly made no influence on
the stock price of the control group, the average price for both before and after the shock is 6.6,
however, it is clear that there is a drop of 0.2 in the average of the treatment group, which means that
the aircraft had made a negative influence to the Eastern Airlines(treatment group).

Table 1: DID test for weekly data.

Before After
Control Group 6.6 6.6
Treatment Group 51 4.9
Difference 1.5 1.7
DID 0.2

3.1.3.DID Analysis

The regression is used to analyze the data (Table 2), based on the formula, the a5 and its p-value is
mainly considered in the analysis, a; can prove whether the crash has a positive or negative impact,
and the p-value shows the significance of the impact.

Table 2: Regression test results for weekly data.

Coefficients Standard Error t Stat P-value
Intercept 6598571429  0.070492649  93.60652 1.8*107-115
After -0.00028571  0.094575813  -0.00302 0.997595
Treated -1.48392857 0.09969166 -14.8852 3.33*107-29
Interaction Term )y /64985 0133750398 -1.75433 0.081884

(After*Treated)

The result coefficient value does show that there is a negative impact on Eastern Airlines’ stock
price due to the airplane crash. However, the p-value (0.08) is not that significant, and the DID (0.2)
cannot support the statement strongly.

49



Proceedings of the 7th International Conference on Economic Management and Green Development
DOI: 10.54254/2754-1169/36/20231774

3.2. Model Training and Evaluation

To make the result more specific, the day-to-day stock price is used to do the further analysis, which
is to collect the daily stock price information, in case to make sure the specification of the shock event,
the data before and after a month is taken to use. After the same analysis steps, the results have a
dramatically better performance than the stock price. (Fig. 2, Table3-4)

hern Arine{control group) Eastern A

Figure 2: Southern Airline stock price vs Eastern Airline stock price for daily data(Photo credit:
Original).

Table 3: DID test for daily data.

Before After
Control Group 6.8 6.6
Treatment Group 55 4.8
Difference 1.3 1.8
DID 0.5

Table 4: Regression test results for daily data.

Coefficients  Standard Error t Stat P-value
Intercept 6.7728571 006338013  106.8609 4.44%107-88
After -0.155238  0.089633039  -1.73193 0.08714
Treated 1317619  0.089633039  -14.7001 1.91%107-24
Interaction Term -0.45619 0126760259  -3.59884 0.000552

(After*Treated)

The DID value is 0.5 and the p-value is 0.000552 which can strongly prove that the effect is
significant.

Analyzing the difference in stock price between two companies may contain other factors to
disturb the analyzing result.

To make a more obverse contract, the data of stock price in May from 2020 to 2022 yearly is
collected and compared in Table 5. Table 5 illustrates the yearly comparison in March from 2020 to
2022, the table below can be seen in two parts, the left part compares the years 2020 and 2021, it can
be seen clearly from the bold part: the year 2021 has a 304.69% year to year change on the domestic
passengers' number, however, from the right part of the table, the change between 2022 and 2021
dropped to -71.07%, the air crash happened in March 2022, and the data shows a dramatically
decreasing.
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Table 5: Yearly comparison in March.

Actual Actual Actual
amount Actual amount amount
completed amount Yy completed completed Yy
completed  Chg(%) Chg(%)
for Mar for Mar 2020 for Mar for Mar
2021 2022 2021
Passenger
Number 8609.50 2263.50 280.36 2,507.79 8,608.12 -70.87%
(thousands)
Domestic 8568.22 2117.23 304.69 2,478.32 8,566.85 -71.07%
International 23.85 136.71 -82.55 17.84 23.85 -25.20%
Regional 17.43 9.56 82.23 11.63 17.43 -33.28%

3.3. Limitation

Analyzing stock price changes alone may not provide a comprehensive understanding of the airline
company's overall performance or financial health. Other factors such as revenue, costs, and
profitability also play important roles in assessing an airline company's financial situation. Comparing
the stock price of one airline company with another may not always be an apples-to-apples
comparison. Different airlines may have different business models, market segments, and risk profiles,
which can affect their stock price performance in different ways.

Several variables can influence the change in the airline company’s stock price, such as Fuel Prices,
Competition, Macroeconomic Factors, Industry Regulations, Natural Disasters and Global Events.
Since the shock(airplane crash) happened in March 2022 and the data is collected near to that, all the
data is not influenced by the biggest effect: COVID-19. When using the DID analysis, the data of the
control group and the treatment group were studied and analyzed when other factors were assumed
to be the same except for the aircraft accident. This data cannot exclude other interference factors,
the plane crash is a relatively large event, which will have a short but strong impact on the company
and the stock, therefore, the data near the shock time is selected to analyze.

4. Conclusion

In conclusion, the impact of an air crash on an airline company can be devastating both financially
and in terms of reputation. The immediate consequences of an air crash include loss of lives and
property, disruption of operations, and investigation costs. The airline may also face legal liability,
compensation claims from victims and families, and regulatory scrutiny. In the short-term aftermath
of an air crash, the airline will experience a drop in bookings and revenue due to public safety
concerns and negative media coverage. This can lead to a decline in market share and profitability
and will necessitate cost-cutting measures such as layoffs, route cancellations, and fleet reduction.

However, the long-term impact of an air crash on an airline company largely depends on how the
company handles the crisis. To minimize the impact of an air crash, airlines need to prioritize safety
as their top priority and invest in advanced technology, rigorous training, and robust maintenance
procedures. In addition, airlines should have crisis management plans in place that can be activated
promptly in the event of an accident. Effective communication with all stakeholders, including
passengers, employees, regulatory agencies, and the media, is also crucial in managing the aftermath
of an air crash.
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