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Abstract 

This thesis examines how the US stock market responded to the 2020 COVID-19 

crisis compared to the 2008 Global Financial Crisis. The sample of 4 companies 

is selected as a representative of each sector of the economy. The abnormal 

returns are measured for the Black Thursday and the Lehman Brothers collapse. 

Firstly, the abnormal returns for the event day Black Thursday are calculated using 

market adjusted return model. The results do not show any significant abnormal 

returns. However, when calculating the cumulative abnormal returns for the 21-

day event window, Amazon has shown positive performance. Secondly, the 

abnormal returns for the event day Lehman Brothers collapse are calculated using 

the same methodology. Here the results again do not show any significant 

abnormal returns. For the 21-day event window, we found significant positive 

cumulative abnormal returns for JPMorgan. Despite these findings, the average 

abnormal returns on our sample of companies turned out to be insignificant for 

both events. When comparing these results, it can be seen that the behavior of 

stocks during these crises shows no major similarities. 
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Abstrakt 

Tato práce zkoumá, jak americký akciový trh reagoval na krizi COVID-19 v roce 

2020 ve srovnání s globální finanční krizí v roce 2008. Vzorek 4 společností je 

vybrán jako zástupce každého sektoru ekonomiky. Abnormální výnosy se měří 

pro Černý čtvrtek a kolaps Lehman Brothers. Za prvé, abnormální výnosy pro den 

události Černý čtvrtek jsou vypočítány pomocí modelu výnosu upraveného podle 

trhu. Výsledky neukazují žádné výrazné abnormální výnosy. Při výpočtu 

kumulativních abnormálních výnosů za 21denní okno událostí však Amazon 

prokázal pozitivní výsledky. Za druhé, abnormální výnosy pro den události, kdy 

došlo ke kolapsu Lehman Brothers, se počítají pomocí stejné metodiky. Zde 

výsledky opět nevykazují žádné výrazné abnormální výnosy. Pro 21denní okno 

událostí jsme zjistili významné pozitivní kumulativní abnormální výnosy pro 

JPMorgan. Navzdory těmto zjištěním se průměrné abnormální výnosy na našem 

vzorku společností ukázaly jako nevýznamné pro obě události. Při porovnání 

těchto výsledků je vidět, že chování akcií během těchto krizí nevykazuje žádné 

větší podobnosti. 
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Preliminary scope of work: 

Research question and motivation 

 
The main research question I intend to study is, what was the impact of COVID-19 

crisis on US stock market performance in context of Efficient Market Theory. 

 

Studying how the stock market reacts during crisis can be quite intriguing because it 

serves as a stress test for the overall market along with seeing how everyone is prepared 

for such a situation. It is also a period of high volatility, which can cause investors to 

lose a lot of money or, on the other hand, those who are more experienced and know 

how to act in such a circumstance can make profit from it. 

 

Rai et al. (2020) argue that every new risk factor, every new crisis, causes a rapid, 

simultaneous, and panic sell-off by investors, resulting in a massive stock market crash. 

This was the case during the 1987 crash, the 2008 Global Financial Crisis (hereinafter 

referred to as GFC) and now the COVID-19 pandemic is no exception. Several distinct 

studies of events have already been conducted using the methodology of abnormal 

returns. Those studies measure significance of the event on its stock price. Some of 

them study the effect of Mergers & Acquisitions (M&A), capital structure changes etc.  

 

For our study we decided to measure the stock market performance during 2020 

COVID-19 crisis and compare it to 2007-2009 GFC. We would like to see the difference 
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in stock returns and behaviour of traders. It is really important to define the event i.e., 

to find a date and time interval for which we will measure the returns.  

 
We have selected our own sample of companies that represent different sectors of the 

market and we would like to show the effect of this event on their market price. Those 

companies are Ford, Amazon, JPMorgan and Chevron Corporation. All of these 

companies are headquartered and earn profits primarily in the United States and are 

listed on the New York Stock Exchange. We chose these companies on the basis that 

they are very well known, have a relatively large market capitalization, they are not new 

to the stock market, so they were already been traded quite a lot in 2008 and together 

they should cover the most important sectors of the economy. Ford covering the 

manufacturing and automotive industry, Amazon covering retail and technology, 

JPMorgan financial sector and lastly Chevron covering the energy and petroleum 

industry. Because each company's financial status is unique, we would want to include 

their financial statements in our analysis. Then we would like to look at which sectors 

had the biggest profit and the biggest slump during the 2020 crisis. Pinglin et al. (2020) 

studied this in the Chinese stock market and found that the COVID-19 crisis had the 

most negative impact on traditional Chinese companies but created opportunities for the 

development of high-tech industries. We would like to stick to his work and try to 

expand it by examining the US stock market. 

 

Finally, we would like to look at how the stock market responded to an increase in 

COVID-19 cases/deaths or to the new coronavirus regulations. Baig et al. (2020) states 

that increases in confirmed coronavirus cases and deaths are linked to a substantial 

decline in market liquidity and stability. Similarly, public panic and the imposition of 

restrictions and lockdowns appear to be contributing factors to market illiquidity and 

volatility. We are interested in whether we come to the same conclusion while also 

aiming to extend his research in some way. 

 
We decided to investigate this topic because we find this crisis unique and interesting 

in many ways. For instance, certain industries such as transportation, electric and 

heating, and mining are being weakened by the crisis, while others such as information 

technology, education, and health industries have been supported to improve. Research 

should also help to understand how the stock market behaves during the tough period 

following a major market crash. We believe that this study can help investors in making 

more rational investment decisions. 

 

Hypotheses:  

1. There is a significant difference in stock returns during 2020 covid crisis compared 

to 2008 financial crisis  

2. There is a significant increase in volatility of stocks during covid crisis compared to 

2008 financial crisis  
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3. A company with a price closer to its fundamental value based on the DCF method 

are less affected stock market crashes 

4. Increase in COVID-19 cases/deaths and implementing new restrictions increase stock 

market volatility and illiquidity. 

 

Contribution 

 
The results of this research should provide new information in the field of Abnormal 

Returns. This thesis should also help to understand how the stock market behaves during 

a crisis. Pinglin et al. (2020) in their study focused on market performance and response 

trends of Chinese industries to the COVID-19 pandemic. We would like to follow up 

this study focusing more on the US stock market with our own group of companies 

which hasn’t been issued before. Finally, we believe that our findings will contribute to 

the discovery of new knowledge on the Efficient-Market Hypothesis. 

 

Methodology 

 

We will be using the Capital Asset Pricing Model to analyze abnormal returns of stock 

market based on real events. For the Abnormal Returns studies, we will need the key 

assumption of the efficiency of financial markets, hence the stock price reacts instantly 

on the event. To determine the value of a company, we apply the Discounted Free 

Cashflows method. The abnormal returns are compared to show the difference between 

the 2008 financial crises and the 2020 Covid-19 crisis. Volatility is calculated using 

standard statistical methods. 
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1 Introduction 

In this study, we will examine the impact of the COVID-19 pandemic on the US 

stock market. COVID-19 is one of the biggest events of this century, the virus that 

was first observed in the Chinese city of Wuhan at the end of 2019 has gradually 

spread around the world, and today we would be hard-pressed to find someone 

who was not affected. Leaving aside the health aspect and the fact that millions of 

people died of COVID, millions are medically affected together with the education 

where at least 1.5 billion children were out of school during the peak of the 

pandemic. It was also a huge problem from an economic point of view. Many 

companies went bankrupt, many people lost their jobs and the number of people 

in extreme poverty increased significantly. The impact of this pandemic on the 

stock market has already been studied by many experts. Pinglin et al. (2020) 

studied the impact of COVID-19 on the Chinese stock market in early 2020 and 

found that it had the most negative impact on traditional Chinese companies, but 

it created opportunities for the development of high-tech industries. We will try to 

expand their study by studying the effect on the US stock market and then 

compare it with Global Financial Crisis. Some studies already tried to compare 

financial crises, for example, Chen and Yeh (2021) examined the industrial 

reaction during the COVID-19 crisis and the GFC and among other things, they 

found positive abnormal returns after the government quantitative easing plan. 

The main purpose of this study is to examine possible abnormal returns on our 

sample of stocks. Other researchers were studying the impact on different states, 

industries, or indexes. We decided to pick 4 stocks where each one represents 

one sector of the economy.  
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Based on the literature review, we formulated our four main research hypotheses: 

Hypothesis 1: There are no average abnormal returns on the event day Black 

Thursday. 

Hypothesis 2: There are no cumulative average abnormal returns during the event 

Black Thursday. 

Hypothesis 3: There are no average abnormal returns on the event day Lehman 

Brothers collapse. 

Hypothesis 4: There are no cumulative average abnormal returns during the event 

Lehman Brothers collapse. 

Hypotheses 1 and 3 together with hypotheses 2 and 4 have the same structure 

and assumptions, the reason for this is so we can correctly compare these two 

events. 

The hypotheses are tested using data on our 4 selected stocks collected from 

finance.yahoo.com. All the necessary assumptions are set, and the abnormal 

returns are estimated using the market adjusted return model.  

Our results show significant positive CAR for Amazon (retail and technology 

industry) during the COVID-19 crisis and significant positive CAR for JPMorgan 

(financial services industry) during the GFC, this result is very surprising, and it 

will be further explained in the thesis. However, all of our hypotheses concerning 

average abnormal returns and cumulative average abnormal returns for our two 

events are not rejected. We hope that our findings will deepen the knowledge in 

the field of the Efficient Market Hypothesis. 

The remainder of this study is organized as follows. Chapter 2 provides a 

theoretical background for the Efficient Market Theory, the COVID-19 crisis, and 

the GFC. Chapter 3 provides an overview of the current literature dealing with our 

topic, and as a result, we formulate the hypotheses. Chapter 4 describes the data 
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collection process and specifies the methods used to estimate the model. Results 

thereof are commented on in Chapter 5 together with the comparison with other 

research. Finally, Chapter 6 provides conclusions and comments on our work. 
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2 Theoretical Background 

This chapter deals with the theoretical background of our research. First, we will 

discuss key terms, introduce the Efficient market theory, and define what are 

financial crises. Later on in this chapter, we will have a closer look at COVID-19 

and GFC crisis and lastly, we try to compare these two crises. 

Over the last century, technology and with it the functioning of stock markets have 

developed tremendously. In the past, stocks were traded either on paper or by 

calling the broker who made the trade. In 1971, the National Revolutionary 

American Stock Exchange came to the National Association of Securities Dealers 

Automated Quotations or otherwise known as the NASDAQ. That unlike the NYSE 

where trading was only physical allowed investors to buy and sell stocks over a 

network of computers. This revolutionary technique changed the whole trading 

process and all the stock exchanges in the world gradually switched to it. Today, 

almost anyone can get to trade through a few clicks on a mobile phone. (Hwang, 

2021) 

The goal of each stock market participant is to achieve the highest possible profit 

with the least possible risk, and this can be achieved by predicting future stock 

movements better than others. Investors make their judgments about the 

company's price by trying to gain as much knowledge about the company as 

possible, going through financial reports, checking fundamentals, and analyzing 

the company's future, growth, and risk. This leads to an approximation of the 

company's value, this method is called fundamental analysis. Some investors also 

look at the chart of the company's price and its trend, from which they try to 

estimate the future price, this is called technical analysis. Thanks to advanced IT 

and econometric models, it is even easier for researchers to work with market 

data. Revolutionary stock market articles were published in the late 1960s and 

early 1970s. (Rosický, 2020) 



 

 5 

2.1 The Efficient Market Theory 

The Efficient Market Hypothesis (EMH) was formulated by Eugene Fama of the 

University of Chicago in the 1960s. This hypothesis says that the price of a security 

reflects all available information and thus the price cannot be predicted (Fama, 

1965). In the same study, he also mentioned that stocks follow a „Random walk" 

pattern, which means that a company's stock has an equal chance of increasing 

or decreasing, and the forecast can be compared to a coin flip guessing (Fama, 

1965). Five years later he developed his work in another research where he 

divided the market into three levels of efficiency: First the weak form states that all 

information about past prices is fully reflected in the current stock prices. The semi-

strong form assumes that current stock prices reflect all public information about 

the firm, such as its value, profits, investments, or dividends and react rapidly to 

all newly published information. The Strong form of efficiency states that the stock 

price already contains all existing information about the company, therefore not 

even trading based on insider information can be used to overtake the market 

(Fama, 1970). 

However, there is also a lot of work mostly done by behavioral economists that 

contradicts this idea. Grossman and Stiglitz (1980) argue that fully informationally 

efficient markets are impossible to achieve since there would be no benefit in 

acquiring information if prices perfectly represented available information, in which 

case there would be minimal incentive to trade, and markets would eventually 

collapse. But even before Fama's work S. Alexander (1964) showed statistical 

evidence that stock price movements are not always random, specifically if the 

price is moving in a certain direction it tends to persist. In particular, if the stock 

market has moved up x percent, it is likely to move up more than x percent further 

before it moves down by x percent (Alexander, 1964). 

Since then, countless works have been written on this topic. Teplý and Diviš 

(2005) used a variance ratio test to test the weak form of market efficiency on 

Central Europe stock exchanges with the main results showing that a weak form 
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of market efficiency was observed over time in all the observed markets. In the 

more recent papers, Krištoufek and Vosvrda (2013) introduced the Efficiency 

Index by utilizing more advanced methods like long-term memory, fractal 

dimension, and approximate entropy to measure market efficiency on 38 stock 

market indices across the world. They found that the most efficient markets are in 

the Eurozone (Netherlands, France, and Germany), whereas the least efficient 

markets are in Latin America (Venezuela and Chile). The index has been further 

supplemented in ensuing works by Krištoufek and Vosvrda (2014a), Krištoufek 

and Vosvrda (2014b), Krištoufek and Vosvrda (2016), Krištoufek (2018) and most 

recent work by Krištoufek et al. (2021) developed this work and using the same 

methods to measure market efficiency in art markets. 

2.2 Financial Crises 

The financial crisis is a disruption in financial markets, where the problems of bad 

choices and moral hazards are increasing, preventing financial markets from 

properly providing financing to those with the most profitable investment 

possibilities. As a result, the financial crisis may tip the economy from a state of 

high output and well-functioning financial markets to a state of drastically dropping 

output which can subsequently result in the collapse of the economy (Mishkin, 

1992). From an economic point of view, the crisis is defined as a decline in real 

GDP for more than 4 consecutive quarters of the year. One of the world's greatest 

financial crises was the Great Depression, which was triggered by the New York 

Stock Exchange crash on 24th October 1929. The world was also hit by several 

other financial crises, both local such as the Asian Financial Crisis in 1997 and the 

Russian Financial Crisis in 1998, or global as the global financial crisis in 2008 

and the recent COVID-19 crisis on which we are focusing in this thesis. (Claessens 

et al., 2014) 
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2.3 The COVID-19 Crisis 

Pneumonia of unknown source was initially reported to the World Health 

Organization (WHO) country office in Wuhan, China, on 31st December 2019. In 

January 2020, the virus was spreading exponentially across China, which had to 

intervene and take immediate security and health measures, such as the rapid 

construction of Huoshenshan hospital in Wuhan city. During this time, almost the 

entire world joined together to support China by sending funds or medical supplies 

to help fight the disease. During this period the virus spread to neighboring 

countries and even beyond the ocean. In the United States, the first case of 

COVID 19 occurred on the 20th of January 2020. Ten days late cases had been 

already reported in 18 countries, including Asian countries (China, Japan, South 

Korea, Vietnam, Singapore, Malaysia, Cambodia, The Philippines, Thailand, 

Nepal, Sri Lanka, and India), North America (the United States and Canada), 

Europe (France, Finland, and Germany), and the United Arab Emirates. On the 

30th of January 2020, COVID-19 was declared by WHO as a public health 

emergency of worldwide concern, due to the pace and severity of the outbreak in 

five WHO regions in one month. 

Looking back now at the patient statistics, after half a year from the start of the 

pandemic, there were around 7.82 million confirmed cases worldwide, from which 

2 million of these cases in the United States (World Health Organization, 2020). 

More than two years later, on the 30th of February 2022, the number of cases is 

448 million worldwide and 79 million in the United States (World Health 

Organization, 2022). 

Due to the strength and spread of the virus, most states have closed their borders 

and ordered people to stay at home to slow the disease's spread. Business 

closures and reduced productivity due to reduced labor have caused shocks in 

global supply chains, but the declines were not uniform. Some sectors have been 

weakened by the crisis, particularly in the manufacturing industry, where inputs 
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are sourced and products exported internationally, while others have been helped 

to improve due to the need for digitalization, reduced worker space, etc. 

Market Response to COVID-19 crisis 

US stocks on 10th March 2020 experienced the deepest daily decline since the 

GFC. This day is also known as "Black Monday". The sharp drop in oil prices and 

the continuous spread of the disease caused by the new coronavirus have raised 

concerns among investors about the global recession and panic in the stock 

market. After the start of trading, the NYSE even stopped trading briefly due to the 

fall of the S&P 500 index. Subsequently, on Thursday 12th March 2020, stock 

indices fell the most since 1987. Imposing new travel restrictions aimed at slowing 

the spread of the coronavirus has scared investors and shaken global financial 

markets due to fear of the coming world pandemic. Another strong Fed 

intervention only deepened the panic. (Amadeo, 2020) 

For both the S&P 500 and Nasdaq 100 indices, Thursday 12 March 2020 became 

the day when, after more than 11 years, they fell into a bearish trend (20% drop 

from the maximum), the fastest in history. The VIX index rose another 40.02% to 

an astronomical 75.47 points and the yield on 10-year US government bonds fell 

by two basis points to 0.80%. European indices recorded the worst day in their 

history (Amadeo, 2020). The following chart shows the behavior of the S&P 500 

index during the COVID-19 crisis. 
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Figure 2.1 S&P 500 Index During COVID-19 Crisis 

 

Source: Author’s computation in R studio, Yahoo Finance 

2.4 The Global Financial Crisis 

The Global Financial Crisis (GFC) was a period of high stress in global financial 

markets and banking systems that lasted from mid-2007 to early 2009. Describing 

the GFC would be a theme for a single thesis, but as it is not the main scope of 

this work, we are going to take it briefly. The financial crisis of 2007-2009 began 

many years earlier. The US Federal Reserve reduced the federal funds rate from 

6.5% in 2001 to 1% in 2003 (Singh, 2021). Banks, therefore, gave historically 

cheap loans, even to people who could not afford them. To free up money to 

finance more mortgages, banks and subprime lenders continued to sell their 

mortgages on the secondary market. The financial firms that bought these 
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mortgages repackaged them into packages or "tranches" and sold them to 

investors as mortgage-backed securities. Rating companies give these packages 

very high ratings, although in reality, they were very risky and therefore almost 

worthless. All of this has fuelled the housing bubble. When the bubble burst, 

financial institutions held nearly worthless trillion-dollar investments in subprime 

mortgages. Millions of American homeowners have found that they owe more on 

mortgages than their home costs. The great recession that followed cost many 

people their jobs, life savings, or homes, sometimes all three. The recovery began 

in early 2009, when the controversial Wall Street bailout bill was passed, keeping 

the banks open and slowly reviving the economy (Earle, 2009). 

The bankruptcy of Lehman Brothers  

Between 2008 and 2015, more than 500 banks failed, the majority were small 

regional banks. In March 2008, the global investment bank Bear Stearns, a Wall 

Street pillar with a history dating back to 1923, collapsed and was acquired by 

JPMorgan Chase (Singh, 2021). The largest of the major banks, including 

JPMorgan Chase, Goldman Sachs, Bank of American, and Morgan Stanley, were 

all known to be "too big to fail." which means the government could not let them 

go bankrupt, because it would destroy the whole system. Banks were taking 

advantage of the fact that if they were to go bankrupt, the government would save 

them, so on 15th September 2008, the Federal Reserve decided that they would 

not save the “not so large” Lehman Brothers as a deterrent to others. However, it 

turned out that while the Lehman Brothers was not "too big to fail", they were so 

interconnected with the entire financial system that its crash caused so much 

damage that it went down in history as the biggest bankruptcy in US history and 

for many became a symbol of the devastation caused by the GFC. A series of 

government interventions followed in an effort to alleviate the situation. Day after 

the collapse of Lehman Brothers the US Federal Reserve agreed to lend American 

International Group (AIG) $85 billion in exchange for an 80 percent equity stake. 

On 17th September the Securities and Exchange Commission prohibited short 

selling in an attempt to slow the rapid decline in the share value of the largest 
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firms. An emergency ban on shorting financial institution stocks was imposed one 

day later, on September 18th. On September 19th the US Treasury declared that it 

will guarantee money market mutual funds up to $50 billion in order to ensure their 

future existence. Congress considered the proposed $700 billion bailout package 

to save the US financial system on September 23–24. (Dumontaux and Pop, 

2012) 

Market Response to GFC 

The huge default rate and panic during this period also created fear and distrust 

in stocks as a safe and credible investment. The S&P 500 index fell from its new 

high in October 2007, to its bottom in March 2009 by 49.17%. The following graph 

is showing the development of the S&P 500 index during the GFC. (Earle, 2009). 

Figure 2.2 S&P 500 Index During GFC Crisis 

 

Source: Author’s computation in R studio, Yahoo Finance 
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2.5 Comparison of the COVID-19 and the GFC 

It is hard to compare these two crises because they are different in nature. The 

COVID-19 crisis has had serious negative consequences on a global scale, 

impacting many economies and deteriorating their conditions while the GFC was 

the so-called mortgage crisis, which affected only the financial sector. The table 

below shows a clear comparison of these two crises. 

Table 2.1 Comparison of the COVID-19 and the GFC 

Event COVID-19 GFC 

Affected sector Real economy (decline in 

supply/disruption of the global 

value chain, decline in 

demand/closing of the 

economy) 

The financial sector 

(mortgage crisis) 

Type of shock Exogenous (global shock 

requiring different responses / 

fiscal policies in different 

countries) - first support for 

corporate liquidity, then debt 

moratorium/procrastination 

problems, then corporate 

bankruptcies. 

Endogenous (financial 

system) requires a coordinated 

response of countries, 

especially in the field of 

regulation and supervision, 

crisis resolution of affected 

institutions. 

US Stock Market 

Performance 

(S&P 500) 

-36,6% (2008) +18,1% (2020) 

 

Source: Teplý, P. (2020). Lecture in Financial Economics, Institute of Economic 

Studies FSS UK. 



 

 13 

Kirikkaleli et al. (2021) were examining the impact of the COVID-19 pandemic, 

and the global financial crisis on the macroeconomic variables of the US economy. 

Their results showed that the recent COVID-19 pandemic is more serious in terms 

of economic activity than the global financial crisis. Furthermore, the impact of the 

crisis on the likelihood of a recession in the current epidemic is lower than it was 

during the global financial crisis. 
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3 Literature Review and Hypotheses 

Development 

This chapter deals with the literature review of previous research done on our 

topic. We are focusing mainly on literature related to the COVID-19 crisis and the 

GFC crisis as the other literature was already mentioned in the theoretical 

background. Lastly, as a result of this chapter, we formulate hypotheses 1-4. 

3.1 The COVID-19 Crisis 

From the beginning, the COVID-19 crisis had big impacts on the financial market 

and economic growth. Thus, it become very interesting for academic researchers 

and policymakers to study the effect of COVID-19 on the stock market. 

In one of the first studies focusing on the Chinese market, Huo and Qiu (2020) 

examine the Chinese market's reaction to the unexpected outbreak of COVID-19 

in 2020, specifically the announcement of a pandemic lockdown. They discover 

that in the event window, 22 out of 28 industries had negative cumulative abnormal 

returns (CARs), with the leisure services industry being the most impacted. On the 

other hand, the pharmaceutical and biotechnology industries had the most positive 

CARs. However, most industries that initially experienced negative CARs 

rebounded with positive CARs after a month. They also found that Companies 

with a higher proportion of retail ownership had a more dramatic reaction. Huo and 

Qiu (2020) summarized that the reversals are seen at the industry and corporate 

levels are due to investors overreaction to a pandemic lock-down. Pinglin et al. 

(2020) studied various industries response to the pandemic on the sample of 

2,895 Shanghai and Shenzhen A-share market listed companies and found that 

the COVID-19 crisis had the most negative impact on traditional Chinese 

companies but created opportunities for the development of high-tech industries.  
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Focusing on the United States, Baker et al. (2020) compared the impact of COVID-

19 on the stock market volatility with other pandemics and concluded that it was 

the worst response since 1900 including the Spanish Flu. Furthermore, market 

volatility during COVID-19's initial outbreak in the United States overcome levels 

recorded during the major stock market crashes of 1929 and 1987, as well as the 

GFC. This great panic is thought to be caused by the pandemic's intensity and 

rapid spread, increased information availability, or the interconnection of the global 

economies. This is in line with Baig et al. (2021) who were studying the impact of 

the COVID-19 pandemic on the microstructure of US equity markets, in more 

detail explaining the liquidity and volatility dynamics via indexes that capture 

multiple dimensions of the pandemic. Their results showed that increases in 

coronavirus confirmed cases and deaths are connected to a substantial increase 

in market illiquidity and volatility. 

3.2 The GFC Crisis 

GFC crisis was one of the biggest events in the last century, so it is no wonder so 

much different research has been written on it. A relatively detailed paper on GFC 

was written by Aït-Sahalia et al. (2012). They studied the influence of 

macroeconomic and financial sector policy announcements in the US, the UK, the 

eurozone, and Japan on interbank credit and liquidity risk premia. Overall, policy 

interventions were linked to lower interbank risk premia, with recapitalization 

initiatives having the greatest impact. Decisions to bail out individual banks on an 

ad hoc basis or to let them fail, on the other hand, were accompanied by a huge 

increase in interbank risk premia. They also found that majority of policy 

pronouncements had international impacts. Adcock et al. (2014) were examining 

the relationship between innovation and the market's response to negative news 

during the financial crisis on a sample of 27 European stock indices. They found 

that the index prices of countries in the groups with high (low) innovations show 
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significantly positive (negative) abnormal returns during and after the dates of 

reporting negative news. Another interesting addition to abnormal returns during 

GFC was studying the effect of stock split announcements on abnormal returns 

before (2004-2007) and during (2008-2011) the GFC using the market adjusted 

returns model (Jain and Robbani, 2014). Authors found cumulative average 

abnormal returns both before and during GFC, however, the abnormal returns 

during the crisis diminished faster compared to the pre-crisis period. Nakai et al. 

(2016) compared the cumulative average abnormal returns of the Socially 

Responsible Investment (SRI) and conventional funds on the Japanese market 

during GFC, with the event window set as Bankruptcy of Lehman Brothers. Their 

results suggest that SRI funds resisted the Lehman Brothers collapse better than 

conventional funds. 

3.3 Studies Comparing Financial Crises 

Chen and Yeh (2021) studied the industrial reaction of the COVID-19 pandemic 

and the GFC on the US stock market. They mainly examined the market reaction 

to quantitative easing (the central bank provides liquidity by buying long-term 

bonds from the largest banks). So, they were comparing the abnormal returns 

before and after the government reaction. According to their research, the stock 

performance of most industries began to recover after the announcements of 

quantitative easing. The government strategy of quantitative easing appears to be 

successful in strengthening investor confidence, according to their findings. They 

also discovered that the impact of quantitative easing in 2020 on stock 

performance is greater for industries most affected by the pandemic. 

3.4 Summary and Contribution of the Thesis 

Summarizing the literature, several studies have used abnormal returns and 

cumulative abnormal returns to measure the impact of a financial crisis. Some studies 

also investigate Illiquidity and volatility, as well as interbank credit and liquidity risk 
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premia. This thesis constructs four hypotheses, some of which are related to the 

literature reviewed above. There hasn't been a study that examines specific 

companies in depth and compares their behavior during the two crises. Therefore, 

we believe that this work could be a useful complement to existing research and 

provide valuable insights into this topic. 

3.5 Hypotheses Development 

Now we are going to form the hypotheses. But before that, we want to mention 

that there is a slight problem in studying abnormal returns of stocks during some 

events, and that is that there are always more things that are affecting the stock’s 

price except for the investigated event. Such as dividends and earnings 

announcements, changes in company management, or some outside factors like 

political changes, new restrictions, etc. We have decided that studying the impact 

of all this news during the event window is beyond the scope of our work, so we 

will focus primarily on our two main events. 

3.5.1  Hypothesis 1 – Black Thursday 

COVID-19 began at the end of 2019 and gradually spread throughout the world 

as so did the panic. The impact of COVID-19 in its early stages on the stock market 

was examined by Pinglin et al. (2020). We decided to study the effect of Black 

Thursday during the worst period on US Stock Market. In this hypothesis, we are 

going to examine the abnormal returns only on the day 12th May 2020. We set the 

estimation window as 246 trading days before the event window.1 Based on the 

given information we formulate the null hypothesis: 

Hypothesis 1: There are no average abnormal returns on the event day Black 

Thursday. 

 
1 The estimation period used by Pinglin et al. (2020) was 160 trading days, Jain and Robbani 
(2014) used 255 trading days long estimation window. We tried different estimation window lengths 
and finally have chosen the interval (-257, -11) which is approximately one trading year. The 
robustness check of the estimation and event window is in section 4.3.2. Robustness Check. 
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We perform a t-test for this hypothesis and based on the methodology of Market-

adjusted Returns 𝑡 ratio is calculated as a proportion of average abnormal returns 

on Black Thursday (12th May 2020) and the standard deviation of average 

abnormal returns times the square root of the number of days: 

 

𝐭 =
𝐀𝐀𝐑𝐭

𝐬
∗ √𝐍 

(1) 

Based on our previous data examinations we believe that our estimation window 

follows a normal distribution. As we are using a two-tailed test the critical value for 

rejecting the null hypotheses is ±1.96 on a confidence level of 95%.2 

3.5.2  Hypothesis 2 – CAAR During Black Thursday 

This hypothesis will be the same as Hypothesis 1, but we will also include the 

anticipation and adjustment window and test the cumulative average abnormal 

returns throughout the whole 21-day event window.3 In addition to this hypothesis, 

we are also going to look at the abnormal returns in the anticipation and 

adjustment window and comment on the level of efficiency described by Fama 

(1970). We form the hypothesis: 

Hypothesis 2: There are no cumulative average abnormal returns during the event 

Black Thursday. 

This hypothesis is measuring the returns as a cumulative sum of abnormal returns 

for the 21 days in the event window. We use cumulative average abnormal returns 

as specified in the methodology. Applying t-test to get the significance of the 

results. T-value is calculated as cumulative average abnormal returns divided by 

 
2 Most researchers using a confidence interval of 99% rejected almost all the results from being 
significant. Pinglin et al. (2020) used all 3 confidence levels of 1%, 5%, and 10%, and even at the 
10% confidence level, they did not reject the null hypothesis of the presence of abnormal returns 
too often. Based on these findings we have chosen the confidence interval of 95% as the middle 
ground. 
3 The reason for choosing this event window length is explained in section 4.1.5 Time Frame. The 
robustness check of the window is in section 4.3.2 Robustness Check. 
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the standard deviation of abnormal returns times the square root of the number of 

days in the event window: 

 
𝑡 =

𝐶𝐴𝐴𝑅(𝑇1;𝑇2)

𝑠(𝑇2 − 𝑇1 + 1)
∗ √𝑁 (2) 

The critical value for rejecting the null hypothesis at a confidence level of 95% is 

again ±1.96. 

3.5.3  Hypothesis 3 – Lehman Brothers Collapse 

Same as with the COVID-19 crisis, we also aimed for the most stressed time 

period during GFC. As the time 𝑇0, we have chosen the unpredictable Lehman 

Brothers collapse which happened on 15th September 2008. The estimation period 

is again (-257, -11). Based on this information we formulate the null hypothesis: 

Hypothesis 3: There are no average abnormal returns on the event day Lehman 

Brothers collapse. 

We perform a t-test to test the hypotheses. Following the same steps as for 

Hypothesis 1 the t value is calculated as a proportion of average abnormal returns 

on event day (12th May 2020) and the standard deviation of average abnormal 

returns from the estimation period times the square root of the number of days: 

 

𝐭 =
𝐀𝐀𝐑𝐭

𝐬
∗ √𝐍 

(3) 

Same as for Hypothesis 1 we are using the two-tailed test, so the critical value for 

rejecting the null hypotheses is ±1.96 on a confidence level of 95%. 

3.5.4  Hypothesis 4 – CAAR During Lehman Brothers 

Collapse 

In this hypothesis, we will examine cumulative average abnormal returns 

throughout the 21-day event window focused on the Lehman Brothers collapse.  
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Same as for Hypotheses 2 we will also look at the returns inside the anticipation 

and adjustment window. Based on this information we formulate the following 

hypothesis: 

Hypothesis 4: There are no cumulative average abnormal returns during the event 

Lehman Brothers collapse. 

In this hypothesis, we will calculate abnormal returns during the 21-day event 

window using cumulative average abnormal returns. We are again using the t-test. 

As for Hypotheses 2, the t-value is calculated as cumulative average abnormal 

returns divided by its standard deviation: 

 
𝑡 =

𝐶𝐴𝐴𝑅(𝑇1;𝑇2)

𝑠(𝑇2 − 𝑇1 + 1)
∗ √𝑁 (4) 

For the two-tailed test, the critical value for rejecting the null hypothesis at a 

confidence level of 95% is again ±1.96. 
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4 The Abnormal Returns Model 

This chapter deals with the main research part of our work and that is examining 

abnormal returns for our two events using the abnormal returns model. First, the 

methodology is discussed, together with presenting different models of abnormal 

returns. A sample of companies, market benchmark, and time frame is selected. 

After that, the collected data are interpreted, and the results of our hypotheses are 

presented. Section 4.5 briefly summarizes the results of our hypotheses and 

compares them with the results of other researchers. And lastly, further research 

opportunities are presented. 

4.1 Methodology 

There are many ways to calculate abnormal returns of a security/stock. First, we 

need to have some event and event window, then the abnormal return is estimated 

as the difference between the stock’s actual return and some chosen benchmark. 

In practice, several approaches for estimating the benchmark return are used. For 

instance, a very simple approach calculates the stock's abnormal return as its 

return minus the return of a broad market index. A simple improvement is to 

compare the stock's return to that of other stocks matched by characteristics such 

as firm size, beta, recent performance, or ratio of price to book value per share 

(Bodie et al., 2013). Another method is to estimate normal returns using an asset 

pricing model like the Capital Asset Pricing Model (CAPM) or one of its multifactor 

generalizations like the Fama-French three-factor model (Bodie et al., 2013). In 

this study, we will be using the first method, but before that, we need to set the 

sample of companies, our benchmark, and the time frame. 
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4.1.1  Sample of Companies 

We have selected our sample of companies where each represents different sectors 

of the market, and we would like to show the effect of this event on their market price. 

From the primary sector (raw materials) we selected Chevron Corporation as a firm 

that works in the extraction of raw materials more precisely in the energy and 

petroleum industry. As a representative of the secondary sector (manufactory) we 

have chosen Ford as one of the biggest US car manufacturers. From the tertiary 

sector or otherwise known as the service industry we have chosen JPMorgan as 

a financial services representative. Lastly from the quaternary sector (innovative), 

we have chosen Amazon as one of the biggest and fastest-growing innovative 

leaders which operate in the retail and technology industry. All these companies 

are headquartered and earn profits primarily in the United States and are listed on the 

New York Stock Exchange. We chose these companies on the basis that they are 

very well known, have a relatively large market capitalization, they are not new to the 

stock market, so they have already been traded quite a lot in 2008 and together they 

should cover the most important sectors of the economy. 

4.1.2  Historical Models 

In order to begin the event study, we need to set all the necessary points. 

Important assumptions for security price performance are indicated in a study 

conducted by Brown and Warner (1980). They stated that it is required to have 

some normal returns before abnormal returns could be measured. According to 

their research, there are two approaches for estimating abnormal returns: 

• Mean Adjusted Returns  
 

The Mean Adjusted Returns model supposes that the ex-ante expected return for 

given security i is equal to a constant 𝐾𝑖. This constant varies between securities: 

𝐸(�̃�𝑖) = 𝐾𝑖. 
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In time period t, the expected ex-post return on security i is equal to 𝐾𝑖 . The 

difference between the observed return 𝑅𝑖𝑡 and the expected return 𝐾𝑖 is equal to 

the abnormal returns 𝐴𝑅𝑖𝑡. 

 
𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 −  𝐸(�̃�𝑖𝑡) (5) 

 

• Market Adjusted Returns  
 

In this model ex-ante expected returns are assumed to be equal for all securities, 

but not necessarily constant for a single security. The ex-post abnormal return on 

a security is given by the difference between its return and return on a market 

portfolio- for example, S&P 500. Because of the advancement of IT technologies 

and econometrics software, this method has become the most common in 

practice. Linear regression of the stock market portfolio is an estimate, and the 

Beta estimator is an indicator of the connection between the returns of the given 

security and the market (Rosický, 2020). The Market Adjusted Returns approach 

is also employed in this paper because it should provide the best comparison to 

other abnormal returns research that mostly uses this method. We will describe 

this model in more detail in section 4.1.6. 

4.1.3  Capital Asset Pricing Model 

Another way of estimating abnormal returns is through the Capital Asset Pricing 

Model (CAPM) developed by Sharpe (1964) and Lintner (1965). At that time, it 

was a very revolutionary model which marked the birth of asset pricing theory 

resulting in a Nobel Prize for Sharpe in 1990. Until today it is one of the most 

widely used asset pricing models, indeed, often the only asset valuation model 

taught in investment courses at the MBA level (Fama and Kenneth, 2004). 

The principle of operation of the CAPM is showing a relationship between the 

required return on an investment and the investment's risk (Brown and Warner, 

1980). CAPM formula is: 
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𝐸(𝑅𝑖) = 𝑅𝑓 + 𝛽𝑖 ∗ 𝐸(𝑅𝑚 − 𝑅𝑓) (6) 

Where 𝐸(𝑅𝑖) is the expected return of stock i, 𝑅𝑓 is the risk-free rate, 𝛽𝑖 is the beta 

of stock i, and 𝐸(𝑅𝑚 − 𝑅𝑓) is the market risk premium.4 From here we can get the 

abnormal return as actual return minus expected return. 

4.1.4  Market Benchmark 

As the market benchmark to be able to use the market adjusted returns model we 

have chosen the S&P 500 index because it is considered the main index 

representing the United States market. S&P 500 index is made up of the 500 

largest publicly traded U.S. companies. Interestingly, the companies in this index 

changes according to their market value. For example, if the market capitalization 

of one of the companies in the index decreases or is overtaken by enough other 

companies, then this company is going to be excluded from the index. It is a value-

weighted index, which means that the proportion of the index depends on the 

market value of individual companies. Large firms have a greater influence on 

index development than small firms. (Kenton, 2022) 

4.1.5  Time Frame 

We have to choose a time frame for our event study on which we will perform the 

calculations. It consists of an estimation window, which is the time before the 

event, then an event window, which is the interval around the main event- it is 

further divided into an anticipation window (T1,0), which shows us if there was any 

excessive activity, such as insider trading, event day "0" and adjustment window 

(0, T2), which shows us the market reaction to the event. The market may either 

overreact or insufficiently react. Finally, the time period after the event is called 

 
4 We also considered adding the error term 𝜀𝑖, but other authors did not list it including Jacobsen 
(1988), Al-Shawawreh and Al-Tarawneh (2015), and Kenton (2022) so we decided not to include 
it in this equation. 
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the post-event window. Choosing the time frame can drastically affect the results 

of the entire study. 

Figure 4.1 Time Frame for an Event Study. 

 

Source: Author 

 

In our study focused on the US stock market, the selection of the event date during 

the GFC was relatively simple, namely, it is the bankruptcy of Leman Brothers on 

15th September 2008. For the COVID-19 crisis, it was not so clear to choose the 

main event, as there were more important dates, but we chose the 12th of March 

2020 as the next trading day after WHO declared COVID-19 a global pandemic, 

also on this date President Donald Trump imposed new travel restrictions between 

Europe and the United States. As our event window we have chosen in both cases 

10 trading days before and 10 trading days after the main event (together with the 

main event 21 days). And as the estimation period, we set approximately one year 

(246 trading days) prior to the event window. 

4.1.6  Market Adjusted Return Methodology 

The main goal of the event study is to examine the abnormal returns during the 

event window and determine if they are statistically significant. We will use the 

methodology described by Brown and Warner (1985) and also used by Rosický 

(2020). This method's notion begins with the market model which shows us the 

relationship between market returns, in this case, represented by the index S&P 

500, and returns on security 𝑖 . For any stock 𝑖 , the market model regression 

formula is:  
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𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖 ∗ 𝑅𝑚𝑡 + 𝑢𝑖𝑡 (7) 

Where 𝑅𝑖𝑡 represents the return of security 𝑖 during period 𝑡, where 𝑡 ∈ (𝑇0; 𝑇1). 

𝑅𝑚𝑡 is the return of the market in the same period 𝑡, 𝑢𝑖𝑡 is regression residual with 

the estimated value 𝐸(𝑢𝑖𝑡)  and variance 𝜎𝑖
2 . Parameter 𝛼𝑖  is the intercept of 

regression and parameter 𝛽𝑖 is the slope derived from the regression of the market 

return on the return of stock 𝑖. 

To calculate the abnormal return, it is necessary to derive the expected return 

𝐸(𝑅𝑖𝑡)  of security 𝑖  from the market model. After that, the abnormal return is 

computed as follows: 

 
𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝐸(𝑅𝑖𝑡) (8) 

where 𝐴𝑅𝑖𝑡 is the abnormal return of stock 𝑖 on day 𝑡. Abnormal returns are always 

present, but the question is whether they are statistically significant. To test 

significance, it is necessary to get a variance. The variance of abnormal returns 

based on (Brown and Warner, 1980) is calculated as sample variance 𝑠𝑖
2  of 

abnormal returns, but not from the event window, but the estimation window. 

 
𝑉𝑎𝑟(𝐴𝑅𝑖𝑡) = 𝑠𝑖

2 𝑡 ∈ (𝑇0; 𝑇1) (9) 

The most typical method is not to calculate just the abnormal return for single 

security 𝑖 but to aggregate those stocks and determine the average abnormal 

return of N stocks, as shown below: 

 
𝐴𝐴𝑅𝑡 =

1

𝑁
∑ 𝐴𝑅𝑖𝑡

𝑁

𝑖=1
 (10) 

With variance: 
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𝑉𝑎𝑟(𝐴𝐴𝑅𝑡) =
1

𝑁2
∑ 𝑠𝑖

2𝑁
𝑖=1  𝑡 ∈ (𝑇0; 𝑇1) (11) 

To show the aggregate effect for given security 𝑖 in an event window longer than 

one day, cumulative abnormal returns are calculated based on Samitas (2004) as 

a sum of abnormal returns on each day of the event window: 

 
𝐶𝐴𝑅𝑖(𝑇1;𝑇2) = ∑ 𝐴𝑅𝑖𝑡

𝑇2

𝑖=𝑇1

 (12) 

With variance: 

 
𝑉𝑎𝑟(𝐶𝐴𝑅𝑖(𝑇1;𝑇2)) =  𝑆𝑖(𝑇1;𝑇2)

2 = (𝑇2 − 𝑇1)𝑠𝑖
2 (13) 

Finally, it is possible to calculate the cumulative average abnormal returns as a 

combination of two previous methods: 

 
𝐶𝐴𝐴𝑅(𝑇1;𝑇2) = ∑ 𝐶𝐴𝑅𝑖

𝑁

𝑖=1
 (14) 

With variance: 

 
𝑉𝑎𝑟(𝐶𝐴𝐴𝑅𝑖) =

1

𝑁2
∑ (𝑇2 − 𝑇1) ∗ 𝑠𝑖

2
𝑁

𝑖=1
 (15) 

 

4.2 Data 

We will be obtaining all the necessary information for this thesis from the data 

downloaded from the website finance.yahoo.com. The main variable we will be 

looking for is the daily return of the company which will be used as the input 

variable for abnormal returns in the model. The stock price charts during the 

COVID-19 crisis and GFC crisis can be seen in Appendix C and D. We have 

chosen to calculate the daily return of a company's stock as the ratio between the 
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closing price on day t and the closing price on day t-1 (both adjusted for splits and 

dividends). Now we just need to subtract 1 to get the daily return in percentages 

for day t: 

 
𝑅𝑖𝑡 =

𝑃𝑖𝑡

𝑃𝑖(𝑡−1)

− 1 (16) 

We assume basic facts like the stock market is closed on weekends and public 

holidays, thus day t-1 is the last day the stock market is open before day t. We 

decided to take the closing price of day t-1 because if we would take the opening 

price of day t-1 and the opening price of day t we would get information about day 

t-1 more than day t and also because the opening price of day t could reflect events 

that happened while the market was closed and that could be problematic. 

Statistical Analysis 

The table below highlights the statistical analysis of return 𝑅𝑖𝑡 for the event Black 

Thursday during the COVID-19 crisis: 

Table 4.1 Returns for the Event Black Thursday 

Company Ticker Industry 

Estimation window (7.3.2019-26.2.2020) 
Anticip
ation 

12.3. 
2020 

Adjust
ment 

MIN MED MAX AVG SD 
Avg. 
Ret. 

Act. Ret. 
Avg. 
Ret. 

Amazon AMZN 
retail and 

technology 
-4.64% 0.10% 7.38% 0.08% 1.37% -0.77% -7.92% 1.62% 

Ford F 
manufacturing 
and automotive 

-9.48% 0.00% 10.74% -0.03% 1.71% -1.89% -9.32% 0.26% 

JPMorgan JPM 
financial 
services 

-4.46% 0.18% 4.69% 0.10% 1.24% -2.57% -8.24% 1.54% 

Chevron CVX 
energy and 
petroleum 

-4.94% -0.01% 4.61% -0.07% 1.22% -1.48% -8.15% 0.84% 

S&P 500 index -3.35% 0.09% 2.14% 0.05% 0.81% -1.19% -9.51% 0.81% 

Average return of selected 
companies 

-3.71% 0.08% 3.34% 0.02% 1.01% -1.68% -8.41% 1.06% 

 

Source: Author's computation, Yahoo Finance 

The table below highlights the statistical analysis of return 𝑅𝑖𝑡 for the event 

Lehman Brothers collapse during GFC:  
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Table 4.2 Returns for the Event Lehman Brothers Collapse 

Company Ticker Industry 

Estimation window (10.9.2007-28.8.2008) 
Anticipa

tion 
15.09. 
2008 

Adjustm
ent 

MIN MED MAX AVG SD 
Avg. 
Ret. 

Act. Ret. 
Avg. 
Ret. 

Amazon AMZN 
retail and 

technology 
-11.99% -0.15% 11.60% 0.04% 3.02% -0.60% -1.23% -1.80% 

Ford F 
manufacturing 
and automotive 

-15.26% -0.41% 18.06% -0.15% 3.62% 1.07% -3.46% -1.10% 

JPMorgan JPM 
financial 
services 

-9.48% -0.32% 15.86% 0.02% 3.25% 0.64% -10.13% 1.66% 

Chevron CVX 
energy and 
petroleum 

-4.91% 0.31% 5.34% 0.02% 1.66% -0.32% -4.93% -0.23% 

S&P 500 index -3.20% 0.04% 4.24% -0.04% 1.29% -0.37% -4.71% -0.67% 

Average return of selected 
companies 

-3.87% -0.02% 9.43% -0.02% 1.98% 0.20% -4.94% -0.37% 

 

Source: Author's computation, Yahoo Finance 

From the tables above we can see some important information that can help us in 

later analyzing the results. Firstly, the standard deviation in the estimation window 

for the event Lehman Brothers collapse is approximate twice the value as for the 

event Black Thursday. That is because the volatility was larger during the GFC. 

Another interesting thing is that the downturn during the event day was way 

sharper during the Black Thursday, although the biggest slump was for the 

investment bank JPMorgan during the Lehman Brothers collapse event day. That 

is also reasonable as the GFC impacted mainly the financial sector while COVID-

19 impacted the entire economy. Last and the most important thing for us is that 

the returns in the estimation window are really close to a normal distribution with 

the mean around 0 and quite a low variance (for the GFC estimation window 

slightly higher). Histograms of the distribution of the returns can be found in 

Appendix A and B. 

4.3 The Market Adjusted Return Model Estimation 

To begin we are using the market model for each company to get the normal 

returns in the estimation window. Our dependent variable is the daily return 𝑅𝑖𝑡 



 

 30 

and the explanatory variable is 𝑅𝑚𝑡  (the daily return of the index S&P 500). Results 

of the regression are shown in the table below: 

Table 4.3 The Market Model Regression Results 

Company Industry 

Black Thursday Lehman Brothers Collapse 

Market return coefficient  

𝛽1̂ 

Market return coefficient  

𝛽1̂ 
Amazon retail and technology 1.081 1.248 

Ford 
manufacturing and 

automotive 
0.9988 1.394 

JPMorgan financial services 1.1435 1.818 

Chevron energy and petroleum 0.8912 0.755 

 

Source: Author's computation, Yahoo Finance 

The market return coefficients for the event Black Thursday are really close to one, 

while for Lehman Brothers Collapse, they are further away from one. It means that 

the stocks are more volatile than the market. Chevron looks like the least risky 

from the table as its beta is significantly lower. The t values for the estimator  

𝛽1̂ are always higher than 1.96. Therefore, the explanatory variable is statistically 

significant at a 95% confidence level. Because the main reliance is between 

market and stock returns, the intercept is always insignificant. The 𝑅2 from the 

regression ranges from 0.25 to 0.55. 

4.3.1  Assumption Testing 

As we are using regression analysis with time-series data, we need to test these 

standard assumptions based on Wooldridge (2015) to obtain that the market 

model is Best Linear Unbiased Estimator (BLUE): 

Linear in its Parameters 

To fulfill the first assumption (TS.1) it must hold that the time series process follows 

a model that is linear in its parameters. Because we believe that the market model 
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is correctly developed and free of structural flaws, we also believe that it is linear 

in parameters. 

No Perfect Collinearity 

Naturally, we need to rule out perfect collinearity among the regressors. As we 

have only one explanatory variable which is not constant, the assumption TS.2 

also holds. 

Zero Conditional Mean 

Because the model has been used previously in many papers and is based on the 

study by Brown and Warner (1980), we presume that there is no endogeneity 

problem and that the assumption of Zero Conditional Mean (TS.3) as provided in 

Wooldridge:  

For each 𝑡, the expected value of the error 𝑢𝑡, given the explanatory variables for 

all time periods, is zero. Mathematically: 

 
𝐸(𝑢𝑡|X) = 0, t = 1,2, … , n. (17) 

is fully satisfied. 

Now our estimator is unbiased. We need two additional assumptions for it to be 

BLUE.  

Homoscedasticity 

In assumption TS.4 we test the Homoscedasticity of the error term. Wooldridge 

(2015, p. 352) formulates the assumption as follows: 

Conditional on X, the variance of 𝑢𝑡 is the same for all 𝑡: 

 
𝑉𝑎𝑟(𝑢𝑡|X) = Var(𝑢𝑡) = 𝜎2, 𝑡 = 1,2, … , 𝑛. (18) 
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To test this assumption, we will perform a Breusch-Pagan Test to determine if 

heteroscedasticity is present. 

We run the test through all the regressions, and we rejected the homoscedasticity 

for all the stocks during both events on a 95% confidence level except Amazon 

during the Lehman Brothers collapse with the p-value of 0.035. To deal with 

heteroscedasticity, we opted to apply Robust Standard Errors. The outcome still 

shows a significant t-value, thus the company is not excluded. 

Serial Correlation 

The final Gauss-Markov assumption TS.5 about the serial correlation of error 

terms is formulated in Wooldridge (2015, p. 353) as follows: 

Conditional on X, the errors in two different time periods are uncorrelated: 

 
𝐶𝑜𝑟𝑟(𝑢𝑡, 𝑢𝑠|𝑋) = 0, for all 𝑡 ≠ 𝑠 (19) 

To test this assumption, we use Durbin-Watson Test. Based on the OLS residuals, 

this test uses the t-test to check the null hypothesis of no serial correlation: 

𝐻0: 𝜌 = 0 

Against the alternative, that correlation is different from 0: 

𝐻0: 𝜌 ≠ 0 

The test shows that for a p-value of 5% we do not reject the null hypothesis for 

each share and for both events. 

We have fulfilled all the assumptions and that means that our estimator is BLUE. 

4.3.2  Robustness Checks 

We performed a robustness check of our estimation and event window. We 

observed how the results change based on the change in length of the estimation 
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window and the event window. We found that the longer we had the estimation 

window the lower was the standard deviation because the returns further from the 

crisis were less volatile. Also, the data of our sample of companies by the Law of 

Large Numbers approaches more to a normal distribution with a mean close to 0. 

This is another reason why we decided to have a 246 trading days long estimation 

window. In addition, we checked that the length of the estimation window in other 

studies examining the same events was ranging from 160 to 255 trading days. 

Table with the robustness checks of estimation windows can be found in Appendix 

G and Appendix H.  When adjusting the length of the event window while holding 

the estimation window constant, we found that the cumulative abnormal returns 

are relatively sensitive. The robustness checks of event windows can be found in 

Appendix I and Appendix J. We decided not to choose the shorter event windows 

because we want a sufficient number of days in the anticipation and adjustment 

window. On the other hand, it occurred to us that the event window, which is more 

than a month long, will reflect too much information that is not related to our event. 

Thus, we decided to select the event window (-10; 10). 

4.4 Results 

4.4.1  Hypothesis 1 

First, we checked the necessary assumptions for time series regression, then 

calculated the abnormal returns for the event day Black Thursday based on market 

adjusted return model, and lastly, we used a t-test to check the significance of our 

results. The following table is showing the results for the selected companies 

together with the last row showing the average abnormal return of selected 

companies where the t-value is critical for deciding whether or not to reject 

Hypothesis 1.  
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Table 4.4 Hypothesis 1 Results 

Company Ticker Industry 
Abnormal 

Return 
Standard 
Deviation 

t-value p-value 

 

Amazon AMZN retail and technology 1.59% 1.38% 1.15 25.00%  

Ford F manufacturing and automotive 0.19% 1.98% 0.10 92.39%  

JPMorgan JPM financial services 1.27% 1.22% 1.04 30.06%  

Chevron CVX energy and petroleum 1.36% 1.92% 0.71 48.07%  

Average of selected companies 1.10% 0.84% 1.30 19.33%  

 

Source: Author’s computation 

All of the selected companies had positive abnormal returns on this day, that might 

be because they all have a relatively low beta so they should be more stable than 

the market. Also, none of their t-value is larger in absolute value than 1.96 so none 

of the abnormal returns are statistically significant.  

The average abnormal return for the selected companies is 1.10% with a standard 

deviation of 0.84% which is relatively low compared to the single firms, but the t-

value is still only 1.30. Meaning that we do not reject the null hypothesis that there 

are no average abnormal returns on the Black Thursday. 

From these results, we can conclude that Black Thursday did not have a significant 

effect on the return of chosen companies. We suggest that the reason is that the 

declaration of COVID-19 as a global pandemic had approximately the same effect 

on all the companies. But with Trump's announcement of the travel ban, it is 

different. It certainly affected tourism, which was seen for example in Boeing 

shares, which fell by 13% that day, unfortunately, we do not have Boeing in our 

selection. But even if we included it here, it would probably not change the result 

of our hypothesis due to the positive abnormal returns of all the other companies. 

4.4.2  Hypothesis 2 

The main purpose of this hypothesis is to study the abnormal returns throughout 

the whole Black Thursday event window, including the anticipation window, event 
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day, and adjustment window. To calculate the abnormal returns in each period we 

used the cumulative abnormal returns as described in the methodology. In the 

next step, we calculated the t-values to check if the results are statistically 

significant. The last column with cumulative average abnormal returns is the most 

important for deciding on the result of our hypothesis. The graph of cumulative 

abnormal returns can be found in Appendix E. 

Table 4.5 Hypothesis 2 Results 

Company Amazon Ford JPMorgan Chevron AAR 

Standard Deviation 1.38% 1.98% 1.22% 1.92% 0.84% 

Return (CAR) 

Anticipation 4.17% -7.02% -13.81% -2.97% -4.91% 

Event 1.59% 0.19% 1.27% 1.36% 1.10% 

Adjustment 8.11% -5.51% 7.34% 0.26% 2.55% 

Total 13.87% -12.35% -5.19% -1.35% -1.26% 

t-stat (CAR) 

Anticipation 0.96 -1.12 -3.57 -0.49 -1.84 

Event 1.15 0.10 1.04 0.71 1.30 

Adjustment 1.86 -0.88 1.90 0.04 0.96 

Total 2.20 -1.36 -0.93 -0.15 -0.33 

p-value (CAR) 

Anticipation 33.98% 26.28% 0.04% 62.51% 6.71% 

Event 25.00% 92.39% 30.06% 48.07% 19.33% 

Adjustment 6.40% 37.92% 5.87% 96.57% 34.04% 

Total 2.91% 17.46% 35.48% 87.79% 74.53% 

Source: Author’s computation 

Let’s break down the event window into separate time periods. In the Anticipation 

window, only Amazon earned positive cumulative abnormal returns. JPM had the 

lowest cumulative abnormal returns of -13.81% and when testing the t-value, it 

also turned out to be highly statistically significant, with a t-value of -3.57. This 

practically tells us that it is very unlikely that these abnormal returns occurred by 

a random chance. But we do not think it is due to insider trading, but rather due to 

the overall impact of the COVID-19 crisis on investment bank JPMorgan. The 

cumulative average abnormal returns for the anticipation window were -4.91% 

with a corresponding t-value of -1.84, meaning that our sample performed worse 

than the market, but the results are not statistically significant.  
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Moving to the Adjustment window because on the event day we analyzed in the 

previous hypothesis, three out of four companies earned positive abnormal 

returns. Although Amazon and JPMorgan were very close, no results were 

statistically significant at a 5% significance level. The cumulative average 

abnormal returns were 2.55% with a corresponding t-value of 0.96. Based on 

these results, we definitely wouldn’t say that there was some strong overreaction 

after the event Black Thursday in our sample of stocks. 

Now looking at the whole 21-day event window, Amazon was the only company 

earning positive cumulative abnormal returns (13.87%) and also the only company 

whose returns were statistically significant with a t-value of 2.20. We believe that 

the reason is that the retail and technology industry was supported by the COVID-

19.  Because of the lockdowns, many people were forced to shop online. The most 

important number for this hypothesis, cumulative average abnormal returns for the 

total period is -1.24% which is not far from the market return, so it is no surprise 

that with a t-value of -0.33 this number is not statistically significant. Meaning at a 

95% confidence level we do not reject the null hypothesis that they are no 

cumulative average abnormal returns during Black Thursday. 

4.4.3  Hypothesis 3  

The structure of this hypothesis is the same as for Hypothesis 1. We computed 

the abnormal returns for the event day Lehman Brothers collapse based on market 

adjusted return model and after that, we involved a t-test to test if they are 

statistically significant. The following table shows all the important results for this 

hypothesis, the most important is the last row which shows the average abnormal 

returns for the selected companies and the t-value crucial for deciding on the 

rejection of Hypothesis 3. 
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Table 4.6 Hypothesis 3 Results 

Company Ticker Industry 
Abnormal 

Return 
Standard 
Deviation 

t-value p-value 

 

Amazon AMZN retail and technology 3.49% 2.61% 1.34 18.20%  

Ford F manufacturing and automotive 1.25% 3.43% 0.36 71.58%  

JPMorgan JPM financial services -5.42% 2.94% -1.84 6.66%  

Chevron CVX energy and petroleum -0.21% 1.39% -0.15 87.84%  

Average of selected companies -0.22% 1.31% -0.17 86.53%  

Source: Author’s computation 

Results show that 2 companies earned positive abnormal returns and 2 negative 

abnormal returns.  The best performing stock for this event was AMZN with 3.49% 

positive abnormal returns and the worst performing stock was JPM with -5.42%. 

Although JPM had such low abnormal returns, it has a fairly large standard 

deviation during the estimation period and its t-value thus reached only -1.84. All 

the t-values were lower in absolute value than 1.96 so none of the abnormal 

returns are statistically significant.  

As the abnormal returns of the individual companies had different signs, it is no 

surprise that the average abnormal returns are relatively low. Namely -0.22% with 

a standard deviation of 1.31%. Plugging that into the formula we get a t-value of -

0.17, thus we do not reject the null hypothesis that they are no average abnormal 

returns on the event day Lehman Brothers collapse. 

4.4.4  Hypothesis 4 

This hypothesis follows the same structure as Hypothesis 2. We calculated the 

CAR for all time periods during the Lehman Brothers collapse event window and 

checked their significance using the t-value. Results are presented in the following 

table with the most important result for deciding on the rejection of the null 

hypothesis being the last column with the cumulative average abnormal returns.  

The graph of cumulative abnormal returns can be found in Appendix F. 
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We will interpret the results as in Hypothesis 2 so that we divide them into 

individual windows. Starting with the Anticipation window, 3 out of 4 companies 

earned positive cumulative abnormal returns with the highest being Ford (14.42%) 

and JPM (10.06%), but due to the higher standard deviation, none of these results 

were statistically significant. The cumulative average abnormal return in the 

anticipation window is 5.67% with a t-value of 1.37 which is not enough to be 

statistically significant. 

Table 4.7 Hypothesis 4 Results 

Company Amazon Ford JPMorgan Chevron AAR 

 

Standard Deviation 2.61% 3.43% 2.94% 1.39% 1.31%  

Return (CAR) 

Anticipation -2.34% 14.42% 10.06% 0.53% 5.67%  

Event 3.49% 1.25% -5.42% -0.21% -0.22%  

Adjustment -11.34% -4.30% 23.29% 4.38% 3.01%  

Total -10.19% 11.37% 27.93% 4.69% 8.45%  

t-stat (CAR) 

Anticipation -0.28 1.33 1.08 0.12 1.37  

Event 1.34 0.36 -1.84 -0.15 -0.17  

Adjustment -1.38 -0.40 2.51 1.00 0.73  

Total -0.85 0.72 2.07 0.74 1.41  

p-value (CAR) 

Anticipation 77.71% 18.55% 28.03% 90.45% 17.24%  

Event 18.20% 71.58% 6.66% 87.84% 86.53%  

Adjustment 16.99% 69.23% 1.29% 31.98% 46.84%  

Total 39.42% 47.07% 3.91% 46.16% 16.02%  

Source: Author’s computation 

 

We will interpret the results as in Hypothesis 2 so that we divide them into 

individual windows. Starting with the Anticipation window, 3 out of 4 companies 

earned positive cumulative abnormal returns with the highest being Ford (14.42%) 

and JPM (10.06%), but due to the higher standard deviation, none of these results 

were statistically significant. The cumulative average abnormal return in the 

anticipation window is 5.67% with a t-value of 1.37 which is not enough to be 

statistically significant. 
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Now we will look at the adjustment window as the event day was already analyzed 

in Hypothesis 3. Here Amazon and Ford earned negative while JPMorgan and 

Chevron had positive cumulative abnormal returns. JPMorgan definitely stands 

out the most with the cumulative abnormal returns of 23.29%, it is the only 

statistically significant result with a t-value of 2.51. We believe it is a response to 

the government’s tremendous efforts to save large companies after the fall of 

Lehman Brothers. The same reaction to quantitative easing was found by Chen 

and Yeh (2021). The cumulative average abnormal return is only 3.01% with a t-

value of 0.73, so they are not significant.  

Finally, we will focus on the total 21-day event window. Here only Amazon earned 

negative cumulative abnormal returns (-10.19%) and all 3 other companies earned 

positive. The highest cumulative abnormal returns had JPMorgan (27.93%) and it 

was again the only statistically significant result with a t-value of 2.07. One would 

say that during the mortgage crisis, which mainly targeted the financial sector, the 

most affected will certainly be banks and other financial institutions, but due to the 

government’s quantitative easing action and the fact that JPMorgan is one of the 

largest banks in America, it didn’t struggle so much, surprisingly it was even the 

most profitable company in our sample. Looking at the most important number for 

our hypothesis, the cumulative average abnormal returns for the entire event 

window is 8.45%. It is way higher than during the COVID-19 crisis, but with a t-

value of 1.41, the result is still not significant at a 5% confidence interval. Meaning 

we do not reject the null hypothesis that they are no cumulative average abnormal 

returns during the event Lehman Brothers collapse. 

4.5 Summary of Results and Comparison with Other 

Researchers 

This chapter briefly summarizes the results of our hypotheses and compares them 

with the results of other researchers. 
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4.5.1  Hypothesis 1- Not Rejected 

Hypothesis 1: There are no average abnormal returns on the event day Black 

Thursday. 

Because the average abnormal returns are not significant, we do not reject the 

null hypothesis. The table below shows the results of related literature. The only 

research with the same event day was done by Mazur et al. (2020), but they did 

not study the AR of these specific firms so in that way our results complement their 

research. 

Table 4.8 Hypothesis 1 Comparison 

Author 

and date 

Stock 

Market 
Event day Method Results 

Pinglin et 

al. (2020) 
Chinese 21.1.2020 

Abnormal return, 

market model 

Positive but not significant 

AAR. 

Mazur et 

al. (2021) 
US 12.3.2020 

Abnormal return, 

mean-adjusted 

return model 

Significant positive AR for 

healthcare and 

technology. Negative for 

real estate, hospitality, 

and entertainment. 

This 

Study 

(2022) 

US 12.3.2020 

Abnormal return, 

market adjusted 

return model 

Positive but not 

significant AAR. 

 

Source: Author 

4.5.2  Hypothesis 2- Not Rejected 

Hypothesis 2: There are no cumulative average abnormal returns during the event 

Black Thursday. 

The cumulative average abnormal returns for the event Black Thursday are 

negative, but not significant so the hypothesis is rejected. The table below 

compares our study with the results of other researchers. 
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Table 4.9 Hypothesis 2 Comparison 

Author 

and date 

Stock 

Market 

Time 

Interval 
Method Results 

Pinglin et 

al. 

(2020) 

Chinese 

(-30;30) 

with 𝑇0 

set as 

21.1.2020 

Abnormal 

return, market 

model. 

Significant negative CAAR of 

Shanghai & Shenzhen A-share 

market. 

Huo and 

Qiu 

(2020) 

Chinese 

(-1;30) with 

𝑇0 

set as 

25.1.2020 

Abnormal 

returns, market 

model. 

Highest positive CAR for 

Leisure Service. Lowest 

negative CAR for the 

Pharmaceutical & 

Biotechnology industry. 

Chen 

and Yeh 

(2021) 

US 

(-30;60) 

with 𝑇0 

set as 

11.3.2020 

Abnormal 

returns, market 

adjusted return 

model. 

Highest positive CAR for coal. 

Lowest negative CAR for 

textile. Also found a positive 

effect on stock prices after 

quantitative easing. 

This 

Study 

(2022) 

US 

(-10;10) 

with 𝑻𝟎 

set as 

12.3.2020 

Abnormal 

return, Market 

adjusted 

return model. 

Significant positive CAR for 

Amazon (retail and 

technology industry). 

Nonsignificant CAAR on the 

sample of companies. 

 

Source: Author 

4.5.3  Hypothesis 3- Not Rejected 

Hypothesis 3: There are no average abnormal returns on the event day Lehman 

Brothers collapse. 

Because the average abnormal returns are not significant, we do not reject the 

null hypothesis. The table below shows the results of related literature. 

  



 

 42 

Table 4.10 Hypothesis 3 Comparison 

Author 

and date 

Stock 

Market 
Event day Method Results 

Nakai et 

al. (2016) 
Japanese 15.9.2008 

Fama–French 

three-factor model 

and an EGARCH 

model. 

SRI funds had 

significantly higher AR 

than conventional funds. 

Johnson 

(2011) 
US 15.9.2008 

Abnormal returns, 

multifactor model. 

They found evidence that 

banks and primary 

dealers were impacted 

the most. 

This 

Study 

(2022) 

US 15.9.2008 

Abnormal return, 

market adjusted 

return model 

Lowest AR for 

JPMorgan. Not 

significant AAR. 

 

Source: Author 

4.5.4  Hypothesis 4- Not Rejected 

Hypothesis 4: There are no cumulative average abnormal returns during the event 

Lehman Brothers collapse. 

The cumulative average abnormal returns for the event Lehman Brothers collapse 

are positive, but not significant so the hypothesis is rejected. The table below 

compares our study with the results of other researchers. 
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Table 4.11 Hypothesis 4 Comparison 

Author 

and date 

Stock 

Market 

Time 

Interval 
Method Results 

Adcock et 

al. (2014) 
European 

1.1.2007-

31.12.2011, 

more event 

windows 

Bivariate form of 

BEKK-GARCH 

(1,1) model. 

Positive AR for high 

innovative countries. 

Negative AR for low 

innovative countries. 

Jain and 

Robbani, 

(2014) 
US 

1.1.2004-

31.12.2011, 

More event 

windows 

Abnormal 

returns, market 

adjusted returns 

model. 

Positive CAAR after a stock 

split announcement in both 

periods (before and after) 

the GFC crisis. 

Nakai et 

al. (2016) 
Japanese 

(-1;1) with 

𝑇0 set as 

15.9.2008 

OLS, Fama–

French three-

factor model, and 

an EGARCH 

model. 

SRI funds had significantly 

higher AR than conventional 

funds. 

This 

study 

(2022) 

US 

(-10;10) 

with 𝑻𝟎 set 

as 

15.9.2008 

Abnormal 

returns, market 

adjusted 

returns model. 

Significant positive CAR 

for JPMorgan (financial 

services industry). 

Nonsignificant CAAR on 

the sample of companies. 

 

Source: Author 

4.6 Further Research Opportunities 

For future research, we would recommend including more stocks in the sample or 

focusing on a single sector or industry because our data sample was rather 

specific and limited. Furthermore, the methodology can be improved, for example, 

we could use long-term memory, fractal dimension, and approximate entropy to 

study the market efficiency during the crisis as used in the work of Krištoufek and 

Vosvrda (2014a). Another option would be to measure the volatility during the 

stress period. Additional improvement can be also done by adding more 
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estimation windows. The question is whether the work would not lose clarity, as it 

would give us way more results (for each estimation window). 
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5 Conclusion 

The purpose of this thesis is to study the impact of the 2020 COVID-19 crisis. We 

studied the effect of the COVID-19 crisis on our sample of four companies where 

each one was representing one sector of the economy using market adjusted 

return model, and we also compare the results with the 2008 GFC. Our results 

show that during March 2020 stock market crash, the stock of Amazon (retail and 

technology industry) performed abnormally well, while Ford (manufacturing and 

automotive), JPMorgan (financial services), and Chevron (energy and petroleum) 

experienced negative, however not significant CAR. This result, inter alia, confirms 

what was found by Pinglin et al. (2020), that the retail and technology industry was 

supported to improve by the COVID-19 crisis. Results for the event Lehman 

Brothers collapse during the GFC show the exact opposite: stock of Amazon had 

negative CAR, while Ford, JPMorgan, and Chevron experienced positive CAR. 

The only statistically significant and most surprising result was the positive 

abnormal performance of JPMorgan. We attribute this to the government's 

quantitative easing action. This is in line with Chen and Yeh (2021) who found the 

same price reaction after quantitative easing. 

According to our findings in Hypothesis 1 there are no average abnormal returns 

during the Black Thursday on our sample of stocks. Also, for Hypothesis 2 testing 

the whole 21-day event window we found no cumulative average abnormal 

returns. The second two hypotheses testing the GFC were designed in the same 

way as hypotheses 1 and 2 so we could use them as a comparison. In Hypothesis 

3 they were no average abnormal returns during the Lehman Brothers collapse 

on our sample of stocks. And in Hypothesis 4, which tested the 21-day event 

window, we again found no cumulative average abnormal returns. Further 

research should include a larger sample of companies.   
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This thesis covered topics that have already been explored along with unique 

approaches and suggestions for new areas of research. The actual contribution of 

the work is as follows: first, the existing literature was summarized. Furthermore, 

the results of our research were compared with existing literature. Our unique 

approach was that we examined the impact of these two crises on individual 

companies, which had not yet been done in any previous research, therefore we 

have filled a gap in the literature. 
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Appendix A: Distribution of Returns During 

COVID-19 

Figure A.1 Distribution of Returns for the Black Thursday Estimation 

Window 

 

Source: Author’s computation in R studio, Yahoo Finance 
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Appendix B: Distribution of Returns During GFC 

Figure A.2 Distribution of Returns for the Lehman Brothers Collapse 

Estimation Window 

 

 

Source: Author’s computation in R studio, Yahoo Finance 
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Appendix C: Stock Performance During COVID-

19 

Figure A.3 Development of Selected Stock Prices During the COVID-19 

Crisis 

 

Source: Author’s computation in R Studio 
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Appendix D: Stock Performance During GFC 

Figure A.4 Development of Selected Stock Prices During the GFC Crisis 

 

Source: Author’s computation in R Studio 
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Appendix E: Cumulative Abnormal Returns 

During Black Thursday 

Figure A.5 Cumulative Abnormal Returns for the Black Thursday Event 

Window 

 

Source: Author’s computation in MS Excel 
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Appendix F: Cumulative Abnormal Returns for 

Lehman Brothers Collapse  

Figure A.6 Cumulative Abnormal Returns for the Lehman Brothers 

Collapse Event Window 

 

Source: Author’s computation in MS Excel 
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Appendix G: Robustness Check of the COVID-19 

Estimation Window 

Table A.1 Robustness Check of the COVID-19 Estimation Window 

Robustness check of the estimation window length (COVID-19) 
 

Estimation window 
length 

30 days 60 days 90 days 150 days 210 days 246 days 
 

 

S
ta

n
d
a
rd

 

d
e
v
ia

ti
o

n
 

Amazon 2,55% 2,10% 1,85% 1,56% 1,44% 1,38%  

Ford 3,34% 2,80% 2,57% 2,21% 1,97% 1,98%  

JPMorgan 2,49% 1,78% 1,56% 1,35% 1,23% 1,22%  

Chevron 3,69% 3,12% 2,74% 2,27% 2,02% 1,92%  

AAR 1,50% 1,27% 1,13% 0,96% 0,86% 0,84%  

t-
v
a
lu

e
 o

f 
A

R
 

d
u
ri
n

g
 e

v
e

n
t 
d

a
y
 

Amazon 0,62 0,76 0,86 1,02 1,10 1,15  

Ford 0,06 0,07 0,07 0,09 0,10 0,10  

JPMorgan 0,51 0,71 0,82 0,94 1,03 1,04  

Chevron 0,37 0,44 0,50 0,60 0,67 0,71  

AAR 0,73 0,87 0,97 1,14 1,28 1,30  

t-
v
a
lu

e
 o

f 
A

R
 

d
u
ri
n

g
 2

1
-d

a
y
 

e
v
e
n
t 
w

in
d

o
w

 Amazon 1,19 1,44 1,64 1,94 2,10 2,20  

Ford -0,81 -0,96 -1,05 -1,22 -1,37 -1,36  

JPMorgan -0,46 -0,64 -0,73 -0,84 -0,92 -0,93  

Chevron -0,08 -0,09 -0,11 -0,13 -0,15 -0,15  

AAR -0,18 -0,22 -0,24 -0,28 -0,32 -0,33  

 

Source: Author’s computation in MS Excel 
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Appendix H: Robustness Check of the GFC 

Estimation Window 

Table A.2 Robustness Check of the GFC Estimation Window 

Robustness check of the estimation window length (GFC) 
 

Estimation window 
length 

30 days 60 days 90 days 150 days 210 days 246 days 
 

 

S
ta

n
d
a
rd

 

d
e
v
ia

ti
o

n
 

Amazon 3,29% 2,84% 2,67% 2,61% 2,55% 2,61%  

Ford 5,32% 4,79% 4,59% 3,94% 3,54% 3,43%  

JPMorgan 4,62% 4,33% 3,81% 3,40% 3,13% 2,94%  

Chevron 2,55% 1,84% 1,74% 1,55% 1,45% 1,39%  

AAR 2,03% 1,91% 1,72% 1,51% 1,36% 1,31%  

t-
v
a
lu

e
 o

f 
A

R
 

d
u
ri
n

g
 e

v
e

n
t 

d
a
y
 

Amazon 1,06 1,23 1,30 1,34 1,37 1,34  

Ford 0,24 0,26 0,27 0,32 0,35 0,36  

JPMorgan -1,17 -1,25 -1,42 -1,59 -1,73 -1,84  

Chevron -0,08 -0,12 -0,12 -0,14 -0,15 -0,15  

AAR -0,11 -0,12 -0,13 -0,15 -0,16 -0,17  

t-
v
a
lu

e
 o

f 
A

R
 

d
u
ri
n

g
 2

1
-d

a
y
 

e
v
e
n
t 
w

in
d

o
w

 Amazon -0,68 -0,78 -0,83 -0,85 -0,87 -0,85  

Ford 0,47 0,52 0,54 0,63 0,70 0,72  

JPMorgan 1,32 1,41 1,60 1,79 1,95 2,07  

Chevron 0,40 0,56 0,59 0,66 0,71 0,74  

AAR 0,91 0,96 1,07 1,22 1,36 1,41  

 

Source: Author’s computation in MS Excel 
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Appendix I: Robustness Check of the Black 

Thursday Event Window 

Table A.3 Robustness Check of the Black Thursday Event Window 

Robustness check of the event window length (Black Thursday) 

 

Event window (-1; 1) (-3; 3) (-5; 5) (-10; 10) (-15;15) (-30; 30) 

 

 

C
A

R
 

Amazon -0,10% 9,99% 19,99% 13,87% 14,99% 39,10%  

Ford -4,73% -10,08% -19,63% -12,35% -29,25% -41,55%  

JPMorgan 10,17% 4,19% -4,92% -5,19% -12,83% -19,75%  

Chevron 4,05% -12,36% -23,70% -1,35% -0,39% -0,35%  

AAR 2,35% -2,07% -7,07% -1,26% -6,87% -5,64%  

t-
v
a
lu

e
 o

f 
C

A
R

 

d
u
ri
n

g
 e

v
e

n
t 

w
in

d
o
w

 

Amazon -0,04 2,74 4,37 2,20 1,95 3,63  

Ford -1,38 -1,93 -2,99 -1,36 -2,65 -2,69  

JPMorgan 4,80 1,30 -1,21 -0,93 -1,89 -2,07  

Chevron 1,22 -2,43 -3,72 -0,15 -0,04 -0,02  

AAR 1,61 -0,93 -2,52 -0,33 -1,46 -0,85  

 

Source: Author’s computation in MS Excel 
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Appendix J: Robustness Check of the Lehman 

Brothers Collapse Event Window 

Table A.4 Robustness Check of the Lehman Brothers Collapse Event 

Window 

 

Source: Author’s computation in MS Excel 

Robustness check of the event window length (Lehman Brothers collapse) 

 

Event window (-1; 1) (-3; 3) (-5; 5) (-10; 10) (-15;15) (-30; 30) 
 

 

C
A

R
 

Amazon 1,80% -1,32% -1,89% -10,19% -3,34% 0,84%  

Ford 11,16% 20,16% 14,96% 11,37% 6,18% -33,12%  

JPMorgan 1,58% 5,96% 10,50% 27,93% 46,23% 31,62%  

Chevron 1,77% 6,51% 11,32% 4,69% 5,12% 13,45%  

AAR 4,08% 7,83% 8,72% 8,45% 13,55% 3,20%  

t-
v
a
lu

e
 o

f 
C

A
R

 

d
u
ri
n

g
 e

v
e

n
t 

w
in

d
o
w

 

Amazon 0,40 -0,19 -0,22 -0,85 -0,23 0,04  

Ford 1,88 2,22 1,31 0,72 0,32 -1,24  

JPMorgan 0,31 0,77 1,08 2,07 2,83 1,38  

Chevron 0,74 1,77 2,46 0,74 0,66 1,24  

AAR 1,80 2,26 2,01 1,41 1,86 0,31  


