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Executive Summary 
This thesis assesses the impact of the COVID-19 pandemic on stock performance in Scandinavia during the 

first wave. The main objective of the research is to investigate if the effects of the first COVID-19 wave have 

differed across sectors and the three Scandinavian stock markets. For this purpose, the thesis examines 

abnormal stock return fluctuations across sectors and countries by conducting an event study analysis and 

panel data regressions. Additionally, the thesis aims to understand the COVID-19 induced return fluctuations 

through a behavioral finance perspective. 

 

The event study analysis confirms that the COVID-19 outbreak resulted in significant stock return fluctuations 

in all three Scandinavian stock markets. The outbreak induced fear and uncertainty among Scandinavian 

investors resulting in panic-selling and herding behavior, which led to a market crash in March 2020. From 

the panel regression analysis’ contributions, it is further evident that the decrease in stock prices was intensified 

by the increasing global uncertainty and spread of COVID-19. After the market crash, the following months 

were characterized by a recovery, where investors established a more optimistic outlook on the progression of 

the pandemic. Nevertheless, the findings indicate that the three Scandinavian markets generally reacted 

uniformly, and no significant difference in stock performance across the Scandinavian stock markets was 

evident. That is despite the three countries implemented different strategies to mitigate the impact of the 

pandemic and the difference in economic impact.  

 

However, the findings of the panel regression models indicate that the reaction towards the implemented 

extraordinary measures did differ across the Scandinavian countries. More specifically, the results suggest that 

the Danish and Norwegian stock markets reacted positively to the mandatory restrictions applied by their 

governments. In contrast, the introduced restrictions in Sweden, on average, decreased the stock returns of 

Swedish companies. Moreover, the contributions of the regression models suggest that the imposed 

extraordinary fiscal policies and monetary policies only yielded a significant positive impact on stock 

performance in Sweden and Denmark, respectively.  

 

Lastly, the conducted analyses contribute with evidence that stock performance differed across sectors, as the 

consequences of the new COVID-19 induced market conditions differed across sectors. Hereunder, the 

findings provide evidence that the Health Care, Consumer Staples, and Technology and Telecommunications 

sectors have performed significantly better than the rest of the market during the first wave of the pandemic. 

In contrast, it is concluded that the Consumer Discretionary, Energy and Utilities, and Real Estate sectors were 

hardest hit during the first wave.  
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1. Introduction 
1.1. Introduction and Problem Statement 
In December 2019, news about a mysterious pneumonia outbreak linked to a seafood market in Wuhan, China, 

started receiving headlines in several media outlets. This was the beginning of a long and tiring fight against a 

new type of coronavirus, SARS-CoV-2, which would soon spread to the rest of the world and eventually 

develop into a global pandemic. The illness caused by this coronavirus was later named COVID-19 by the 

World Health Organization, WHO, and has since its emergence resulted in more than 150 million confirmed 

cases worldwide, of which more than 3 million people have been registered dead with the virus as of May 1st, 

2021 (WHO, 2021).  

 

Apart from causing severe implications for public health, the COVID-19 pandemic has been the root cause of 

an economic downturn resulting in dramatic and rippling changes all around the globe.  

The rapid spread of COVID-19 at the beginning of 2020 alarmed government officials and health authorities, 

who fought back by implementing various preventative measures such as lockdowns, border closings, and 

social distancing restrictions to delay the importation of new cases and mitigate the spread (WHO, 2020). 

However, these governmental interventions triggered detrimental social and economic disruptions, leaving 

people and businesses struggling to adjust to this new reality characterized by fear and uncertainty about the 

future. Moreover, social distancing guidelines affected daily activities such as going to school, work, gyms, 

cafes, or restaurants, which prompted a drastic decrease in social interactions, causing a threat to people’s 

lifestyles and mental health. Simultaneously, businesses were struggling to adapt to the unprecedented 

challenges fueled by the COVID-19 pandemic. As a result of the restrictive measures and economic shutdowns, 

consumer demand, supply chains, and revenues were profoundly influenced, which resulted in debt increases 

and, in some cases, defaults. Investors reacted strongly due to the economic uncertainty ignited by COVID-

19, which manifested in staggering increases in the overall market volatility.  

 

However, some sectors and countries managed to show more resilience to the impacts of the virus than others. 

Even countries with a lot in common, like the Scandinavian countries Denmark, Sweden, and Norway, each 

applied their own strategies to battle the health crisis induced by the virus. Thus, the number of governmental 

preventative measures like mandatory restrictions, lockdowns, government grants have varied across 

Scandinavia. Although some were more successful than others in controlling the spread of the virus, it goes 

without saying that all these countries faced several challenges in the wake of COVID-19.  

This thesis will focus on the impact of the emergence and initial spread of COVID-19 on the three Scandinavian 

countries Denmark, Norway, and Sweden. More specifically, it will be investigated how the stock market and 

the sectoral indices in the three countries were impacted throughout the first wave of COVID-19. Lastly, the 

investor’s reactions throughout the first wave will be examined using behavioral finance theories. 
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Therefore, the main aim of the master thesis is to investigate the impact of the COVID-19 crisis on the 

Scandinavian stock markets during the first wave.  

 

This will be done by answering the following three questions: 

1) How was each sector in the Danish, Swedish, and Norwegian stock markets affected during the first 

wave? 

2) How did the impact of COVID-19 differ across the Scandinavian countries’ stock markets? 

3) What can explain the investors’ behavior during the first wave?  

 

These are considered essential questions for investors interested in trading Scandinavian stocks or already are 

traders of these stocks. Furthermore, it is important to understand how a health crisis and pandemic like 

COVID-19 can affect the stock market. Thus, we can know in the future how to react and what to expect when 

a similar health crisis emerges. 

 
1.2. Thesis Structure 
This thesis consists of 11 main chapters, including the first chapter, "Introduction." 

The second chapter will present the theoretical framework. This chapter aims to create 

a fundamental understanding of the problem addressed in this thesis. This chapter will 

include four sub-sections. The first sub-section will introduce the COVID-19 

pandemic and its development in Scandinavia. After that, the second sub-section will 

present the economic impact of COVID-19 and the fiscal and monetary policy 

measures implemented to mitigate it. The theoretical foundations will be set in the 

third and fourth sub-sections by describing the Efficient Market Hypothesis and 

relevant behavioral finance theories. 

 

In chapter 3, a literature review will be conducted to present existing relevant literature 

and to determine how this thesis can contribute with new knowledge. The literature 

review will focus on existing literature on the impact of the COVID-19 pandemic and 

other crises on stock performance.  

 

Based on the theoretical framework and literature review, the main hypotheses of the 

thesis will be defined in chapter 4. To test the main hypotheses, event study analysis, 

and panel data regressions will be conducted. These two main methodologies will be 

presented in detail in chapter 0.  

Figure 1 - Thesis Structure 
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In chapter 6, the reader will get an insight into the data collection process and the final data sample. After 

introducing the data, chapter 6 will assess the quality of the research based on two main criteria.   

Chapter 7 will first present and examine the empirical results of the event study and panel data regressions. 

Chapter 8 will interpret and discuss the results based on behavioral finance theory and sectoral characteristics, 

and COVID-19 induced trends. Subsequently, chapter 9 will conclude on the thesis' findings and assess the 

thesis' overall performance. Lastly, in chapter 10 and 11, the limitations of the thesis and suggestions for future 

research will be evaluated, respectively. 

 
1.3. Delimitations 
The main purpose of this thesis is to examine the impact of COVID-19 on the Scandinavian stock market. 

Usually, Scandinavia is defined as the area of the Scandinavian Peninsula in Northern Europe, which is why 

some would also consider Finland and Iceland to be a part of Scandinavia. However, most agree that 

Scandinavia solely consists of Denmark, Sweden, and Norway (Merriam-Webster, 2021). Hence, this thesis 

will be limited to only the Danish, Norwegian, and Swedish markets, despite COVID-19 being a global crisis. 

The Scandinavian countries are quite similar, and they are, therefore, comparable to a certain degree. However, 

the three countries implemented different strategies to combat the pandemic and have thus also performed 

differently. Delimiting the thesis to only focus on Scandinavia allows examining if the characteristics of the 

pandemic in the three countries have led to a difference in stock market performance.  

 
The COVID-19 pandemic is a continuing crisis. It has, therefore, been necessary to delimit the thesis to a 

certain period of the pandemic. Two waves of COVID-19 have characterized the pandemic so far. The first 

wave lasted until mid-2020, and the second wave lasted from the last quarter of 2020 to the first quarter of 

2021. The thesis will be limited to only focus on the first wave of the COVID-19 crisis in Scandinavia. It was 

also an option to include the second wave. However, this would result in a long period of interest, where 

several significant events related to the COVID-19 outbreak took place. It is not considered optimal to include 

a period of this length as it would lead to a more general and less detailed report. On the other hand, only 

delimiting to the first wave allows for a more in-depth and thorough analysis of the initial reactions to the 

pandemic. In addition to that, the second wave is very recent and, in some cases, ongoing, which means not 

much information is accessible about the consequences of the second wave. Furthermore, the two waves arose 

in different circumstances and are very different in terms of impact. Therefore, the thesis will only prioritize 

investigating the first wave in detail instead of a general examination of the overall effects of the pandemic.  

 

There exist many different definitions of the first wave. For this thesis, the span of the first wave has been 

determined according to the number of new COVID-19 cases. Therefore, the first wave of the pandemic begins 
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when the first cluster of cases was detected in Scandinavia and ends when the number of new cases was 

considered under control, which was around the beginning of July.  

 

Lastly, it has been taken into account that the stock markets cannot be applied as a representative to the 

economy as a whole. Three main reasons can explain this gap between the stock market and the real economy 

(Mckinsey, 2020). Firstly, the stock market is based on investor’s expectations. For example, during the 

pandemic, a rise in stock prices would insinuate that investor’s evaluations of the long-term effects of the 

COVID-19 crisis are optimistic. Secondly, an index’s stock price is highly dependent on each company 

included in that particular index. For instance, the Scandinavian market indices OMX Copenhagen 25, OMX 

Stockholm 30, and OMX Oslo 20 consist of the most traded stocks in each country. The companies in these 

market indices vary in various aspects such as sector, revenue, sales, and size. However, what they have in 

common is that they are popular and well-established, which is why they, in the first place, were included in 

the index. These companies are often in a better position to overcome the effects of the pandemic than most of 

the firms not included in the market index. Thus, comparing the index of these specifically selected firms with 

the overall real economy is not adequate. Lastly, it is vital to note that not all companies that contribute 

significantly to the employment and GDP of the real economy are listed on the stock market (Mckinsey, 2020). 

Similarly, the impact on the overall sector cannot be determined if several companies in that particular sector 

are not listed on the stock market. Therefore, the overall stock market may perform well in periods where the 

GDP is severely affected and conversely.  

The difference between the stock market and the real economy has been considered in this thesis. Although 

the event study and panel data regressions will be conducted entirely based on stock data, the results will be 

discussed and interpreted by including relevant COVID-19 related trends observed across Scandinavia.  

Despite this difference, we assume that the progression in the sectoral stock performance will convey some 

insights on how much the overall sector was affected by the COVID-19 outbreak and which sectoral trends 

might be expected by investors after the pandemic. However, as the aim of the thesis is to determine the impact 

on the stock market, our results will focus on the stock market and not the real economy.  

2. Theoretical Framework 
In this chapter, the conceptual and theoretical framework will be presented. Firstly, the progression of the 

COVID-19 outbreak in each of the three Scandinavian countries will be presented to understand the different 

approaches applied by the authorities to mitigate the virus's spread. Secondly, the pandemic's economic impact 

on the Scandinavian countries will be discussed. Thirdly, the efficient market hypothesis will be introduced, 

followed by introducing relevant behavioral finance theories. Based on the introduced framework in this 

chapter, the main hypothesis will be defined in chapter 4.   
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2.1. The COVID-19 Pandemic 

2.1.1. Origin and Symptoms of COVID-19 
The initial clusters of COVID-19 cases were directly linked to the Huanan Wholesale Seafood Market in 

Wuhan City in the Southeastern part of China. The market is known for selling wild and exotic animals such 

as beavers, snakes, baby crocodiles, and porcupines. The seafood market has been identified as a likely source 

of the outbreak after samples from the market indicated evidence of the virus. It is common for coronaviruses 

to be found in both humans and animals, and in only rare instances, the virus can transmit from animals to 

humans. However, this is exactly what seems to have happened with the SARS-CoV-2 virus.  

 
The virus spreads between people when an infected person releases droplets into the air by coughing or 

sneezing. The virus in the droplets can be transmitted to another person through the eyes, nose, and mouth, 

usually when a non-infected person is in close contact with an infected person or touches an infected surface. 

The most common symptoms of COVID-19 include fever, dry cough, breathing difficulty, headache, loss of 

taste and smell, nausea, and diarrhea. Most infected people only experience mild symptoms, but some cases 

are severe and can lead to respiratory problems, kidney failure, and even death. The majority will recover 

within 2-3 weeks without any treatment. However, after recovery, some will experience various long-term 

effects such as shortness of breath, cough, loss of taste and smell, muscle pain, and fatigue (Danish Health 

Authority, 2020). People older than 80 years or people with several chronic diseases are generally at higher 

risk of developing a severe illness from COVID-19 (Danish Health Authority, 2021).  

 
2.1.2. The Initial Spread of COVID-19  

In December 2019, the coronavirus spread to almost all parts of China, and on January 13th, 2020, the first 

confirmed case of the virus outside of China was reported in Thailand. Towards the end of January 2020, 

COVID-19 had been observed in 18 countries outside China, including Japan, South Korea, Australia, France, 

and the US. The cases outside of China were both individuals who had travel history in Wuhan and individuals 

who had been in contact with people who had visited Wuhan. Thus, evidence of human-to-human transmission 

was found, indicating that the transmission might be similar to SARS and MERS viruses. Epidemiology 

experts, health officials, and scientists were sought worldwide to find a solution to the outbreak. Using the 

research from the transmission of SARS and MERS through droplets, WHO started publishing hygiene and 

social distancing guidelines. On January 31st, WHO declared the outbreak to be a Public Health Emergency 

of International Concern (PHEIC) after a total of 7,818 cases of the virus had been observed worldwide (WHO, 

2020). In February, the number of COVID-19 cases soared. By the end of this month, the virus had spread 

across a total of 53 countries outside China. After observing the alarming increase in the numbers of new cases 

and deaths, governments in several countries started imposing restrictive measures to delay the importation of 

new cases (WHO, 2020).  
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On March 12th, the World Health Organization announced that the COVID-19 outbreak could now be 

considered a pandemic due to the rapid speed and scale of transmission. However, it was emphasized that the 

pandemic still was controllable. WHO advised each country to impose public health measures to prevent the 

burden on the health system. It was urged to find a balance between protecting people’s health, preventing 

economic and social disruption, and respecting human rights (WHO, 2020). The following months were a 

battle for most countries. Each government tried to find the ideal balance by applying various strategies and 

restrictions. Some countries were more successful than others.  

 

2.1.3.  COVID-19 in Scandinavia 

The Scandinavian countries Denmark, Norway, and Sweden, which are similar in various aspects, have also 

applied different approaches in terms of responding to the outbreak. In the following sections, the COVID-19 

situation in Denmark, Norway, and Sweden will be examined. A general overview of the progression in new 

cases and deaths across the three countries is illustrated in Figure 2 and 

Figure 3, respectively. 

 

Figure 2 - Smoothed curve of new COVID-19 cases in Denmark, Sweden, and Norway from Feb 27th- Jul 
1st, 2020 
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Figure 3 - Smoothed curve of new COVID-19 related deaths in Denmark, Sweden, and Norway from Feb 
27th- Jul 1st, 2020 

 
Reference: ourworldindata.org (2021)  
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2.1.3.1. COVID-19 in Denmark 

Figure 4 - Timeline of significant COVID-19 related events during the first wave in Denmark 

 
 

Until February 25th, the Danish Health Authorities did not consider COVID-19 a threat to the citizens in 

Denmark. The probability of an infected individual entering Denmark was estimated as low. However, a few 

preventative measures were taken, like advising Danes in the Hubei area to return to Denmark (Danish Health 

Authority, 2020). On February 25th, as the number of infected people rose worldwide, the Danish Health 

Authorities evaluated the probability of finding COVID-19 cases in Denmark as moderate (Danish Health 

Authority, 2020). Two days later, on February 27th, the first corona case in Denmark was confirmed. The man 

who tested positive had been on a skiing trip to Italy and most likely contracted the disease from the vacation. 

The Danish Health Authorities now expected more cases to be reported in the next couple of weeks (Danish 

Health Authority, 2020).  

 

Prime minister of Denmark, Mette Frederiksen, held the first COVID-19 related press meeting on March 6th. 

No restrictions were imposed, but it was urged not to assemble in gatherings of more than 1,000 people 

(Statsministeriet, 2020). A few days later, on March 10th, another press meeting was aired. This time the prime 

minister announced that the ministry of Foreign Affairs of Denmark no longer recommended travel to certain 

parts of Italy, Iran, China, South Korea, and Austria, where severe outbreaks of the coronavirus had been 

observed (Statsministeriet, 2020). The following press meeting was held no later than the next day because of 

the alarming increase in the number of COVID-19 cases. It was stated that starting on March 13th, Denmark 

was under the first official lockdown, which would last the next two weeks. Employees working in non-

essential functions in the public sector were ordered to work from home, while employers in the private sector 

were urged to allow their employees to work from home. Furthermore, it was announced that starting from 

March 16th, all educational institutions would be closed, and a shift to virtual schooling would instead be 

implemented. Thereby, Denmark became the second European country after Italy to introduce a lockdown 

against the coronavirus (Statsministeriet, 2020). 
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After the lockdown, the number of cases and hospitalizations kept increasing, which was responded to by a 

further tightening and prolongment of restrictions. The daily cases peaked in early April, and the following 

period was characterized by a decrease in the daily number of cases and deaths reported. The positive 

development was suggesting that the lockdown had worked to mitigate the spread of the COVID-19. On April 

15th, the first phase of the reopening was initiated by reopening nurseries, kindergartens, and schools for pupils 

in classes 0 to 5. However, it was emphasized that if the number of infected started rising again, the government 

would take action against it (Statsministeriet, 2020). This was the earliest reopening observed across Europe 

(Barrett, 2020). As the number of cases continued to stay low, the Danish government on May 7th initiated the 

second phase of the reopening, which included the reopening of retail stores, the remaining school classes, 

restaurants, and other institutions (Statsministeriet, 2020). The concurrent period was characterized by the 

easing of restrictions and an increased focus on testing, contact tracing, and isolation (Statsministeriet, 2020).  

 

2.1.3.2. COVID-19 in Norway 

Figure 5 - Timeline of significant COVID-19 related events during the first wave in Norway 

 
The first confirmed COVID-19 case in Norway was reported on February 26th. The female patient had recently 

visited China and brought the virus with her to Norway (Folkehelseinstituttet, 2020). In the subsequent two 

weeks, many more cases were reported, most linked to the outbreak in Italy. On March 10th, the total number 

of cases reached 400, and the tracing of the cases suggested the beginning of community transmission. This 

observation made grounds for the two-week nationwide lockdown in Norway announced on March 12th. All 

educational institutions, fitness centers, bars, public spaces were closed, and simultaneously sports and cultural 

events and gatherings were banned. Later that day, the first death due to the virus was confirmed (NRK, 2020). 

On March 16th, the Norwegian government decided to further tighten foreigners’ access to Norway after 

observing increases in daily COVID-19 cases. From now onwards, only Norwegian citizens and foreigners 

residing in Norway were allowed to enter the country (Regjeringen, 2020). Less than a month later, on April 

6th, the Health Minister of Norway announced that the outbreak could now be considered “under control.” 

After the lockdown, the reproduction rate of the disease fell from 2.5 to 0.7, insinuating that the governmental 
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interventions had successfully worked to suppress the virus’s spread (Folkehelseinstituttet, 2020). Despite this 

statement, the plan for the reopening was first announced one month later, on May 7th. Most restrictions were 

planned to be lifted in four steps, and the goal was to return to normal at around the end of June. This included 

the reopening of schools and universities, gyms, amusement parks, and further easing on domestic and 

international travel. Moreover, it was emphasized that the government’s focus in the upcoming period was to 

limit the spread of the virus as much as possible (Regjeringen, 2020).  

 

Hence, Norway did successfully suppress the further spreading of COVID-19 during the first wave. First of 

all, the preventative measures have significantly to contain the disease. Moreover, Norway has a lower 

population density compared to Denmark and Sweden, which could contribute to better social distancing 

(Worldometers, 2021) 

 

2.1.3.3. COVID-19 in Sweden 
Figure 6 - Timeline of significant COVID-19 related events during the first wave in Sweden 

 
In general, Sweden has had a more relaxed response to the COVID-19 outbreak compared to most European 

countries. The Swedish authorities have received a considerable amount of backlash for this particular reason. 

While most countries like Denmark and Norway reacted to the outbreak with lockdowns and several 

restrictions, Sweden insisted on keeping large parts of society open throughout the pandemic and heavily relied 

on providing recommendations to the public. The Swedish government’s overall strategy aimed to protect the 

most vulnerable citizens and not exceed the Swedish health systems capacity by limiting the spread of the virus 

in the country. Instead of imposing mandatory restrictions, the authorities have tried to encourage the proper 

behavior and advise the public to follow recommendations from the Public Health Agency of Sweden. It should 

be noted that in the Swedish constitution, the ministerial rule is prohibited, meaning that only the relevant 

agency, in this case, the Public Health Agency of Sweden, Folkhälsomyndigheten (FHM), should decide all 

actions related to preventing the virus from spreading. Therefore, involvement from the politicians has been 

minimal during the outbreak in Sweden (Reynolds, 2020).  
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COVID-19 reached Sweden already on January 31st when a woman had contracted the disease with her after 

visiting Wuhan, China. The woman was quickly isolated, and thereby the authorities managed to conceal the 

further spreading of the virus. At this point, Anders Tegnell, the head minister of the Public Health Agency, 

estimated that the risk of the disease being spread in Sweden was still low (Krisinformation, 2020). In 

February, thousands of families had planned a Skiing vacation to the Alps in Northern Italy, where numerous 

COVID-19 cases had already been reported. However, the Swedish health authorities assured the worried 

Swedes that there was no reason to cancel the trip. When the families returned to Sweden, the health authorities 

also did not advise them to quarantine (Vogel, 2020). On February 26th, the next confirmed case was 

announced, followed by five additional travel-related cases of infected Swedes the day after 

(Folkhälsomyndigheten, 2020). This time around, the authorities could not contain the spread of COVID-19. 

Soon after, the number of infected Swedes was rising drastically. Most of the cases were linked to the outbreak 

in Italy, Iran, UK, the USA, and The Netherlands (Berger, 2020). On March 9th, community transmission was 

confirmed, and two days later, the first death with COVID-19 was reported (The Local, 2020). The following 

day, the Public Health Agency raised the risk assessment of community spread from moderate to very high 

(Folkhälsomyndigheten, 2020).  

 

On March 12th , the rapidly increasing cases outpaced the test capacity. Due to this, the Public Health Agency 

of Sweden announced that only people with severe symptoms or people who are more likely to develop a 

severe infection could be tested (Folkhälsomyndigheten, 2020). The government realized that soon the health 

system and hospitals would be overflowing if the disease continued to spread. Therefore, it was announced to 

limit gatherings to a maximum of 500 people, upper secondary schools and universities went online, and 

working from home was advised. Furthermore, all suspected cases with symptoms should stay at home 

(Folkhälsomyndigheten, 2020). A study one month later revealed that almost half of the workforce was actually 

working remotely due to the recommendation (Henley, Jon, 2020). On March 18th, it was additionally advised 

not to travel within the country. However, after the gathering ban and social distancing recommendations were 

introduced, the cases of infections were still souring. In April, the number of daily confirmed deaths surpassed 

100. It should be noted that this may be an undercount as many died without being tested. It was estimated that 

5-10% of the Stockholm region’s population was already infected with COVID-19 on April 9th 

(Folkhälsomyndigheten, 2020). Despite the rapid increase in cases, the Swedish hospitals were not 

overwhelmed to the same extent as hospitals in, for example, Italy or the US. In mid-April, it was reported that 

one-third of the confirmed deaths were living at nursing homes (Larsson, 2020).  

 

During the first wave, the number of daily deaths peaked on April 24th, where 131 deaths were recorded. 

Because of the decrease in daily deaths, the Public Health Agency announced that several regions now had 

entered the late pandemic phase on June 2nd. This initiated the reopening, which focused on easing restrictions 
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and lifting the recommendation of remote schools and work. The strategy was now to stop the spread of the 

disease by increased testing and contact tracing (Folkhälsomyndigheten, 2020).  

 

2.1.4. Sub-Conclusion of the first COVID-19 wave 
The contagious COVID-19 infection reached the Scandinavian countries around the end of February and 

changed the daily life of all Scandinavians. The previous sections confirmed that the government and health 

authorities in each Scandinavian country implemented different strategies to contain the further spreading of 

the disease. Table 1 gives a comparative overview of the main restrictions applied across the Scandinavian 

countries. 

Table 1 – Overview of Restrictions implemented in Denmark, Norway, and Sweden, Mar-Jul, 2020 

 Denmark Norway Sweden 
Shift to virtual schooling Required Required Recommended (except 

elementary schools) 
Shift to remote work Required for some Required for some Recommended 
Public gathering <10 people <10 people 10-100 people 
Cancellation of public 
events 

Required Required Required 

Public transport closures Recommendations to avoid 
and reduced volume 

Recommendations to avoid 
and reduced volume 

Recommendations to avoid 
and reduced volume 

Domestic travel Recommended to avoid Restricted Recommended to avoid 
International travel 
controls 

Total border closure Total border closure Ban on high-risk regions 

Restaurant, bars and café 
closures 

Required, except takeaway Required, except takeaway Table service only 

Shopping centers closures Required No measures No measures 
Fitness centers and 
similar establishment 
closures  

Required Required No measures 

Salons, massage and 
tattoo parlors closures 

Required Required No measures 

Reference: www.ourworldindata.org 

 
In general, Denmark and Norway applied somewhat similar strategies characterized by mandatory restrictions 

and a partial lockdown on the national level. On the other hand, Sweden adopted a different approach, relying 

on mainly recommendations and the civic responsibility of the Swedes. Despite this, the preventative measures 

included in these strategies had several common features like the recommendation to stay at home and avoid 

public transportation. In order to do so, all three countries made profound use of remote work and schooling, 

that is, although it was only a recommendation in Sweden. Furthermore, all large public events across 

Scandinavia were canceled to limit the spread of COVID-19. Evident from Table 1, most businesses stayed 

open in Sweden, whereas the government in Denmark applied more strict and extensive measures, affecting 



   
 

 17  

almost all businesses. Additionally, it should be noted that all three Scandinavian countries decided to tighten 

the border control. However, Denmark and Norway completely closed the borders for foreigners, while 

Sweden only closed for residents outside the EU and EØS. 

As mentioned in section 2.1.3, Denmark and Norway were successful in quickly containing the spread of 

COVID-19. Meanwhile, Sweden halted significantly behind, suggesting that a loose preventative strategy is 

not optimal to control the escalation in COVID-19 cases. 

 
2.2. The Economic Impact of the COVID-19 Pandemic 
As mentioned in section 2.1.3, the governments have implemented several measures to limit the spread of the 

COVID-19 disease. As a result of these measures and behavioral changes, global economic activities have 

substantially decreased during 2020 (Danmarks Nationalbank, 2020). In this sub-section, the economic impact 

of the COVID-19 pandemic on the Scandinavian countries will be examined. Moreover, the government 

measures implemented to mediate this impact will be presented. 

 

2.2.1. GDP Growth  

As previously mentioned, the measures taken to limit the spread of COVID-19 have globally harmed economic 

activities, and countries' gross domestic product (GDP) has thus been affected.   

Table 2 – Annual Real GDP Growth Rate and Quarterly Percentage Change  

  Annual Real GDP Growth Rate 

  2017 2018 2019 2020 
Denmark 2.8 2.2 2.8 -4.5 
Norway 2.3 1.1 0.9 -1.9 
Sweden 2.6 2.0 1.3 -3.0 
  Percentage Change from Previous Quarter 
  2020Q1 2020Q2 2020Q3 2020Q4* 
Denmark -1.5 -7.1 5.2 0.6 
Norway -1.4 -4.6 4.5 0.6 
Sweden 0.3 -8.0 4.9 0.5 
  Percentage Change from Same Quarter Previous Year 

  2020Q1 2020Q2 2020Q3 2020Q4* 
Denmark 0.0 -8.0 -3.7 -3.1 
Norway 0.4 -4.4 -0.1 -1.1 
Sweden 0.7 -7.4 -2.7 -2.6 
Note: * forecasted values 
References: (Eurostat, 2021) & (Euromonitor, 2021)   
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From Table 2, it is evident that the Scandinavian economies entered a recession in 2020, as the economies had 

a negative growth rate. Moreover, Table 2 shows that the change in GDP growth differed across quarters of 

2020. First, there was no significant change in the Scandinavian GDP growth rates in the first quarter of 2020. 

That is even though the first cases of COVID-19 and restrictions were introduced in March. In the second 

quarter, all three GDP growth rates decreased substantially compared to the previous quarter and year, where 

the Danish and Swedish growth rates fell by 7-8%, and the Norwegian growth rate fell by 4%. The fall in the 

GDP growth rates continued through the third and fourth quarters. However, the fall in the second half of 2020 

was significantly smaller than the first half. Thus, the GDP growth rates indicate that COVID-19 had a 

significant negative impact on GDP growth in the Scandinavian countries through the last three quarters of 

2020, where the second quarter was most severely affected. It is further evident from Table 2 that GDP for 

Norway was less affected during 2020 than GDP for Denmark and Sweden. 

 

Thus, it can be concluded from Table 2 that the outbreak of the COVID-19 pandemic pushed the Scandinavian 

economies into a recession, in which quarter 2 of 2020 was most severely affected. Moreover, the Norwegian 

economy performed better during 2020. The larger negative impact on the Swedish economy than the 

Norwegian indicates that government restrictions cannot solely explain the economic downturn. There are thus 

indications on the effect of consumer behavior and fiscal- and monetary policy measures. 

 

2.2.2. Bankruptcies 
The COVID-19 related restrictions and the subsequent economic downturn have threatened the activities of 

all companies, and some did unfortunately not survive. This sub-section will therefore examine the total 

number of bankruptcies during 2020 in Scandinavia.  

Table 3 - Total Number of Bankruptcies, 2019-2020 

  Denmark Norway Sweden 
Month 2019 2020 Change 2019 2020 Change 2019 2020 Change 
January 686 544 -21% 424 447 5% 623 651 4% 
February 508 466 -8% 410 418 2% 576 629 9% 
March  1192 295 -75% 499 380 -24% 634 795 25% 
April 966 494 -49% 420 261 -38% 687 903 31% 
May 637 591 -7% 442 322 -27% 642 745 16% 
June 461 455 -1% 432 354 -18% 686 660 -4% 
July 636 479 -25% 305 225 -26% 539 524 -3% 

References: Statistics Denmark (2021), Statistics Norway (2021), Statistics Sweden (2021) 
 
 

Evident from Table 3, contradicting what is expected under economic crises, Denmark's number of 

bankruptcies has not increased. Instead, the number of bankruptcies fell significantly in 2020. During the first 
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wave of COVID-19, March – June 2020, there were 44% fewer bankruptcies than in the same period 2019. 

Similarly, the number of bankruptcies generally decreased in Norway during 2020. The number of 

bankruptcies under the first wave in Norway was 26% smaller than the same period in the previous year. The 

surprisingly low number of bankruptcies in Denmark and Norway is most likely due to the countries' policy 

measures, which might have held many companies artificially live. Therefore, a delayed increase in 

bankruptcies is expected to occur in Denmark and Norway. On the other hand, in Sweden, bankruptcies 

increased in the first half of 2020, and during the first wave, there were 17% more bankruptcies in Sweden 

than in 2019. The sector with the most bankruptcies in Sweden is the hotel and restaurant sector, which had 

123% and 141% more bankruptcies in March and April, respectively, compared to 2019 (Statista, 2021). 

 

2.2.3. Unemployment  

The decreased economic activity has led to decreased demand for labor. Consequently, the unemployment rate 

has been affected by the pandemic. This sub-section will, therefore, examine the unemployment rate in the 

Scandinavian countries.  

Figure 7 - Unemployment Rate (%), 2015-2020 

 
Reference: Euromonitor (2021)  

 

Figure 7 shows that the unemployment rates of the Scandinavian countries increased in 2020. In Denmark, the 

unemployment rate increased by 0.5 percentage points in 2020, while it increased by 0.9 percentage points in 

Norway. The Swedish unemployment rate has, on the other hand, increased by 1.5 percentage points in 2020. 

Thus, despite its more relaxed approach to the pandemic, Sweden has had a significantly higher unemployment 

rate. As previously mentioned, the more significant effect on the Swedish economy indicates that local 

restrictions are not the sole reason behind the recession. Furthermore, it should be noted that the unemployment 

rate has been mitigated with extraordinary policies as salary compensation, which is one reason for the small 

increase in unemployment.  
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2.2.4. Consumer Confidence and Spending 

As mentioned above, COVID-19 has led to increased economic uncertainty, increased unemployment, and 

decreased consumption opportunities. These changed market conditions have affected private consumer 

behavior during the pandemic. To examine the pandemic's impact on consumers, we assess the change in 

consumer confidence and consumer spending. Table 4 shows the monthly consumer confidence index for 

Denmark and Sweden and the quarterly index for Norway. 

Table 4 - Consumer Confidence Index, 2019-2020 

  Denmark Sweden   Norway 
Month  2019 2020 Change  2019 2020 Change  Quarter 2019 2020 Change  
January 3,9 4,5 15% 93,4 92,8 -1% Q1 13,3 4,0 -70% 
February 3,3 3,3 0% 93,7 98,5 5%         
March 3,8 0,4 -89% 96,3 89,8 -7%         
April 3,7 -11,9 -422% 99,2 73,5 -26% Q2 14,9 -4,3 -129% 
May 5,9 -8,8 -249% 95,8 77,9 -19%         
June 5,8 -3,1 -153% 96,9 85,0 -12%         
July 2,9 -2,9 -200% 98,7 84,5 -14% Q3 15,8 -10,0 -163% 

References: (Konjunkturinstitutet, 2021), (Danmarks Statistik, 2021) & (Finans Norge, 2021) 

It is evident from Table 4 that the consumer confidence index has decreased substantially for all three countries, 

indicating that Scandinavian consumers have become significantly more pessimistic towards the future during 

the first half of 2020. Since the outbreak of the first COVID-19 case in late February, consumer confidence 

has decreased significantly compared to the previous year in all three countries. Hereunder, while the consumer 

confidence index has followed a negative trend through the first wave in Denmark and Norway, Swedish 

consumers' confidence has already started improving by the end of the first wave. Moreover, COVID-19 has 

had a more minor impact on consumers' confidence in Sweden than their neighbors in Norway and Sweden. 

Figure 8 - Consumer Spending (USD million), 2015-2020 

 
Reference: Euromonitor (2021)  
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The smaller impact on the Swedish consumers is also evident in Figure 8, which shows that consumer spending 

in Sweden was only 0.17% lower in 2020 than in 2019.  On the other hand, consumer spending was 2.55% 

lower in Denmark and 12.22% lower in 2020 than in 2019. 

 

Evident from Nordea card data, total consumer spending fell drastically during the first wave of COVID-19 in 

Scandinavia. Hereunder, this fall in consumption differed significantly across sectors (Nordea, 2020). On the 

one hand, sectors forcedly closed by the government suffered the most, as their revenue almost disappeared 

overnight. That is, for example, the tourism, entertainment, hotels, and accommodation sectors. On the other 

hand, the demand for sectors as supermarkets, hardware stores, and electronics thrived during the pandemic 

because working from home and restrictions increased time spent at home (Nordea, 2020).  

 

2.2.5. Stock Market Volatility 

Given the purpose of this thesis, it is also vital to assess the impact on the stock market and stock investors, as 

the economy reflects much more than just the stock market. The outbreak of COVID-19 has induced 

uncertainty and changed market conditions, which have significantly impacted the global stock market. The 

VIX variable measures the expected volatility in options listed on the S&P500 index for the next thirty days 

(Cboe Exchange, 2021). Hence, indicating the fear amongst investors. 

Figure 9 - Volatility Index 2010 - July 2020   

 
Reference: CBOE Exchange (2021)  

 

Evident from Figure 9, stock market volatility started increasing significantly from February 27th, where 

COVID-19 started spreading rapidly. Reaching the highest point of the last ten years by March 16th, the 
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volatility index indicates that COVID-19 induced tremendous fear amongst investors. After March 16th the 

volatility index started decreasing over the first wave. However, VIX did not reach its normal level of 20 by 

the end of the first wave. Hence indicating that the uncertainty amongst global investors was high throughout 

the first wave of the pandemic.  

The investors fear furthermore reflected in the overall stock performance of the markets. From  Figure 10, it 

is evident that all three Scandinavian stock markets and the S&P500 index experienced a decline in stock 

prices between late February 2020 and mid-March 2020. The decline was thereafter followed by a slow 

recovery in stock prices.  

 

Figure 10 - Stock Prices for OMXO20, OMXS30, OMXC25 & S&P500 

 
Reference: NASDAQ (2020) 

 

2.2.6. Fiscal and Monetary Policy Measures 
During the COVID-19 pandemic, both governments and central banks have played a significant role in 

counteracting the economic impact through extraordinary fiscal and monetary policy measures. This sub-

section will examine the policy measures implemented by the Danish, Swedish and Norwegian governments 

and central banks during the pandemic.  
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2.2.6.1.  Fiscal Policy Measures  

As illustrated in Table 5, all three Scandinavian governments have implemented extraordinary fiscal policy 

measures directly influencing companies and private households. 

Table 5 - Fiscal Policy Measures during COVID-19 pandemic 

Fiscal Policy Measures during COVID-19 Pandemic       

  
 
  
 

 
  
 

 
  
 

        
  Denmark Norway Sweden 
Reduction in capital buffer YES YES YES 

Extendent social security NO YES YES 
Salary compensation YES NO YES 
Government loans and guarantees to corporations YES YES YES 
Postponed tax payments YES YES YES 
Tax and Fee relaxation NO YES YES 
Government grants YES YES YES 
References: Danmarks Nationalbank, The Riksbank, 
and Norges Bank  

 

  
Inspiration: Nationalbanken (2020)    

 
2.2.6.1.1. Easing of Countercyclical Capital Buffer Requirements 

Before the COVID-19 pandemic, each of the Scandinavian countries had built a countercyclical capital buffer. 

During the COVID-19 pandemic, the governments reduced their buffer requirements to increase credit 

institutions' lending capacity and thereby supply companies with more liquidity. The Danish and Swedish 

governments chose to fully release their capital buffers by implementing zero percent requirement (Danmarks 

Nationalbank, 2020). Unlike its neighbor governments, the Norwegian government only reduced the buffer 

requirements from 2.5% to 1% (Regjeringen, 2020). 

 

2.2.6.1.2. Government Loans and Guarantees Aimed at Companies 

The Scandinavian governments have also implemented outstanding government loans and guarantees to 

support companies' access to credit (Danmarks Nationalbank, 2020). The Swedish government has, among 

other measures, offered Swedish small and medium-size companies severely affected by the pandemic a 

government guarantee of 70% of new loans (Nordea, 2020). Moreover, the Swedish government also targeted 

specific sectors, such as airlines and exporting companies, severely affected by the pandemic. For example, 

the loan capacity of Swedish Export Credit was increased by 200 billion SEK, while Swedish airlines were 

offered a state credit guarantee totaling 5 billion SEK. The Danish government introduced two unique loan 
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programs. One targeted large companies, and the other targeted small and medium-sized companies, both for 

companies with at least 30 percent revenue loss due to COVID-19 (Danmarks Nationalbank, 2020).   

Like the Danish government, the Norwegian government also implemented two loan programs to support local 

companies' accessibility of liquidity (Regjeringen, 2020). The Norwegian government's loan programs' 

framework totaled 100 billion NOK, while the Danish government's loans totaled 50 billion DKK 

(Regjeringen, 2020). 

 

2.2.6.1.3. Taxes and Fees 

To further limit the damage of the COVID-19 pandemic, temporary changes to taxes and fees were also 

implemented. As Table 5 shows, all three governments have allowed for postponements of tax payments during 

the pandemic. Moreover, the Swedish and Norwegian governments also implemented temporary tax and fee 

relaxations. More specifically, the Swedish government e.g. gave companies the opportunity postpone payroll 

taxes and VAT. On the other hand, the Norwegian government introduced a reduction in VAT and 

postponements of taxes for companies   

 

2.2.6.1.4. Government Grants 

The Scandinavian governments have moreover supported local companies through the pandemic by giving 

grants. In Sweden, landlords, who reduced companies in highly affected sectors' rent, were offered 

compensation (Danmarks Nationalbank, 2020). Furthermore, the companies with at least a 30 percent fall in 

revenue were compensated for 75% of the percentage revenue loss. In Denmark, the government compensation 

size depended on the percentage of revenue loss, with the maximum compensation size being 80% of the total 

loss. Danish companies forced to close due to public health concerns were compensated with 100 percent of 

their costs (Danmarks Nationalbank, 2020). The Norwegian government also implemented compensation 

schemes for companies severely affected by the COVID-19 restrictions. Companies eligible for the 

compensation schemes received compensation for a particular part of their fixed costs. Hereunder Norwegian 

companies forcedly closed by the government received the highest compensation (Regjeringen, 2020). Besides 

the general compensation schemes, the three governments also introduced industry-specific measures, 

targeting the most severely affected, e.g., specific compensation measures for aviation- and entertainment 

companies (Danmarks Nationalbank, 2020) (Regjeringen, 2020). 

 

2.2.6.1.5. Salary Compensation 
As mentioned in section 2.1.3, the implemented restrictions significantly decreased companies' activities, 

leading to an increase in unemployment. To motivate companies to retain employees and thereby limit 

unemployment, governments have introduced salary compensation schemes. 
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In Sweden, workers under short-term lay-offs or reduced working hours received 90% of their wages, of which 

the government paid up to 70% of the wages. In Denmark, workers continued to receive the same wage during 

lay-offs, of which 75% of the wages were paid by the government (Danmarks Nationalbank, 2020). Similar to 

the Danish workers, temporarily laid off Norwegian employees received their full wage. Moreover, companies' 

obligation to pay 15 days of salary to temporarily laid-off employees was reduced to only two days, as the 

government paid for the other 13 days (Regjeringen, 2020).  

 

Besides the salary compensation, sick leave payments were also changed during the pandemic's first wave. 

Firstly, instead of the employers, the sick leaves were paid by the government in Sweden. On the other hand, 

Danish companies received reimbursements for sick leaves related to COVID-19 (Danmarks Nationalbank, 

2020). Lastly, the Norwegian companies received compensation for sick leave payments for 13 out of 16 

obligated sick day payments (Regjeringen, 2020). 

 

2.2.6.1.6. Measures Directed at Private Households 

Besides targeting companies, the governments' support has also targeted private households whose economy 

has been severely affected by the pandemic. Foremost, the three Scandinavian governments extended their 

social safety net. The Swedish safety net was mainly temporarily extended by increasing unemployment 

benefits and easing the benefits' requirements. Moreover, the Swedish government removed the income ceiling 

for receiving student aid (Nordea, 2020). In Denmark, the social security net was extended by easing eligibility 

requirements to receive unemployment- and sick-leave benefits. The Danish government also supported 

students by introducing an outstanding student loan (Danmarks Nationalbank, 2020). Like its neighbors, the 

Norwegian government also extended its social safety net by easing the requirements for receiving 

unemployment benefits and increasing the benefits (Regjeringen, 2020).  

Aside from supporting households with severely affected economies, the Danish government also aimed to 

increase the general public's consumption by releasing frozen holiday pay (Danmarks Nationalbank, 2020). 

 

2.2.6.2.  Monetary Policy Measures  

Complementary to the governments' fiscal policy measures, the local central banks have implemented the 

monetary policy measures listed in Table 6. 
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Table 6 - Monetary Policy Measures during COVID-19 pandemic 

 
 
2.2.6.2.1. Acquisition programs 

The primary purposes of central banks' acquisition programs are to incite demand through low-interest rates 

and achieve the targeted inflation level (Danmarks Nationalbank, 2020). 

Evident from Table 6, only the central bank of Sweden has found the acquisition programs necessary during 

the first wave. In March 2020, the Swedish central bank extended its existing acquisition program with 300 

billion SEK. The acquisition program was initially applied for the rest of the year, and it included purchases 

of government-, municipality-, mortgage institutions -, and company bonds. Additionally, 32 billion SEK was 

applied to purchase commercial papers from local companies by the central bank (Danmarks Nationalbank, 

2020). 

 
2.2.6.2.2. Extraordinary loan – and liquidity measures 

Banks' amount of liquidity is essential in determining the economy's credit supply (Danmarks Nationalbank, 

2020). Therefore, the central banks of Sweden and Denmark have implemented outstanding loan- and liquidity 

measures during the pandemic's first wave (Danmarks Nationalbank, 2020).   

 

In Sweden, the central bank introduced weekly market operations, including loans without an upper ceiling. 

Moreover, Swedish banks were offered more attractive loan conditions by the central bank. The Danish central 

bank also implemented temporarily extraordinary lending opportunities, while the Norwegian central bank did 

not find it necessary (Danmarks Nationalbank, 2020). 
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2.2.6.2.3. Programme for corporate loan through the banks 

During the COVID-19 pandemic, the central banks have introduced corporate loans through banks with a 

"funding for lending" condition. That is, the central banks allocate liquidity to financial institutions on 

favorable terms conditional on the institutions' ability to document increased lending. Requiring this 

condition's fulfillment makes it possible for central banks to aim the loans at specific company types, e.g., 

small corporations.   

In Sweden, the central bank presented their local banks with loans totaling 500 billion SEK conditional on 

increased lending targeting small- and medium-sized companies. To reach more companies, the loan program 

was later extended to regard all financial institutions under the Swedish Financial Supervisory Authority 

(Danmarks Nationalbank, 2020).  

The Norwegian central bank introduced extraordinary F-loans to banks with three months of maturity. 

Additionally, the central bank held weekly auctions of F-loans (Regjeringen, 2020). On the other hand, the 

Danish central bank did not introduce corporate loans through banks (Danmarks Nationalbank, 2020). 

 

2.2.6.2.4. Changes in Collateral 

Under normal market conditions, central banks' loans to banks are against collateral in a financial asset with a 

high credit rating. However, during COVID-19, where the demand for liquidity is exceptionally high, certain 

central banks have chosen to relax the collateral's eligibility requirements.  

Before the COVID-19 pandemic, the Swedish central bank only allowed 80% of the collateral to be in 

mortgage bonds. During the pandemic, the central bank temporarily removed this existing restriction, and 

companies were, therefore, able to have total collateral in mortgage bonds (Danmarks Nationalbank, 2020). 

Both the Danish and Norwegian central banks did not introduce any changes to collaterals. 

 

2.2.6.2.5. Loan in US dollar through Currency Swap Lines 

Globally, trading, payments, investments, and loans are often through US dollars. The accessibility of US 

dollars is therefore essential for banks both within and outside the United States. However, as Fed does not 

directly supply loans to foreign banks, banks outside the US is dependent on purchasing dollar through the 

exchange rate market. The financial turmoil arising with the outbreak of COVID-19 increased the demand for 

safe currencies and applied pressure on the dollar liquidity in the Scandinavian market (Danmarks 

Nationalbank, 2020). 

Therefore, each of the Scandinavian central banks has entered into agreements with Federal Reserve on dollar 

swap lines (Danmarks Nationalbank, 2020) (Regjeringen, 2020). The central banks have agreed to exchange 

their local currency for USD. With the newly obtained dollar liquidity, the Scandinavian central banks offered 

their local financial institutions loans in dollars (Danmarks Nationalbank, 2020). 
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Therefore, each of the Scandinavian central banks has entered into agreements with Federal Reserve on dollar 

swap lines (Danmarks Nationalbank, 2020) (Regjeringen, 2020). The central banks have agreed to exchange 

their local currency for USD. With the newly obtained dollar liquidity, the Scandinavian central banks offered 

their local financial institutions loans in dollars (Danmarks Nationalbank, 2020). 

 

2.2.7. Sub-Conclusion of the Pandemic’s Economic Impact 
The previous sections showed that the Scandinavian economies were significantly impacted during the first 

wave, and all entered a period of recession. Hereunder, it was evident that the GDP and unemployment was 

impacted most in Sweden. That is despite the Swedish government’s more relaxed approach to the pandemic, 

indicating that the lockdowns and restrictions were not the sole reason behind the economic downturn. On the 

other hand, Sweden experienced the smallest downturn in terms of consumer confidence and consumer 

spending over the period. To mitigate the impact of the pandemic, the three countries introduced extraordinary 

fiscal and monetary policies. Hereunder, it was evident that the Swedish government and central bank 

introduced a more broad palette of policies than the Danish and Norwegian.  

 

2.3. The Efficient Market Hypothesis 
As previously mentioned, this paper aims to analyze the impact of the COVID-19 pandemic on stock 

performance. Therefore, it is relevant to consider the Efficient Market Hypothesis to determine the usability 

of this study.   

The Efficient Market Hypothesis (EMH) defines a capital market as an efficient market if stock prices instantly 

reflect all information. The hypothesis further states that the market's efficiency level evolves based on how 

fast stock prices adapt new information and the level of information they reflect. For the EMH to hold, the 

following fundamental assumptions must be met:  

1. Historical data is equally accessible for all investors.  

2. All information, including public and private, is accessible.  

3. Market participants are rational and risk-averse.  

4. Change in stock price is random, i.e., historical prices cannot predict current prices.  

As obtaining an efficient market based on the above assumptions is impossible in practices, the hypothesis has 

been developed to distinguish between the following three levels of market efficiency: 

• Strong – form Efficiency: If stock prices reflect all information, including both private and public 

information, then the market can be defined as having strong–form efficiency. Under this level of 

efficiency, the information will be reflected in the stock prices before announcements. 
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• Semi – Strong Efficiency: if stock prices reflect all public information, then the market is defined as 

having semi-strong efficiency. Under this efficiency level, there will not be a delayed response to the 

available information. However, market participants with insider knowledge, i.e., private information, 

will respond quicker than the rest of the market and thus obtain a higher return. 

• Weak – Form Efficiency: if stock prices only reflect historical information, then the market has weak-

form efficiency. It is impossible to obtain a higher return under this efficiency level, and any technical 

analysis loses usability. 

According to Christensen and Pedersen (2003), western economies have a capital market with semi-strong 

efficiency form. On this note, we assume that the three Scandinavian stock markets analyzed in this study all 

have semi-strong form.  

 
The underlying assumptions of the market efficiency theory have been questioned by many researchers. Most 

would agree that almost all investors have performed trades on less than fully rational grounds. In some cases, 

people make trades based on noise or misinformation, which is not relevant in the valuation of that particular 

stock. A reason for trade could be based on a rumor by a coworker, friend, or neighbor. In other situations, the 

reason could be that they have observed others trading specific stocks and want to follow their steps in order 

to not miss out on a good trading opportunity. The problem with noise trading arises when the trading behavior 

is no longer random. Psychologists have observed that investors tend to make the same kinds of judgment 

errors. Consequently, the trading behavior of noise traders will be correlated, which will result in the stock 

price being influenced further away from the fundamental value (Ackert & Deaves, 2010). 

To explain this contradicting behavior among investors, researchers have developed various behavioral 

finance theories. Some of these will be introduced in the following section.  

 
2.4. Behavioral Finance Theory 
It is evident that the initial news of the rapid spreading of COVID-19 produced dramatic economic effects in 

the global stock markets characterized by an extraordinary increase in stock price volatility. This volatility 

induced by COVID-19 can also be explained through a behavioral finance perspective. The behavioral finance 

theory examines the psychology behind investor’s actions and decisions and how these affect the stock market. 

The traditional models in economics and finance have often been criticized for assuming that the typical 

investor is able to pick the best trading decision considering all relevant information. On the other hand, 

behavioral finance theories suggest that investors and markets are not always rational in a world with 

uncertainty and limited time and information. For instance, according to the Bounding Rationality concept 

developed by Herbert Simon (1955), investors can only be rational up to a certain point due to their cognitive 

restrictions (Ackert & Deaves, 2010). Due to this, it is concluded that investors are not always rational, 

however, they do the best they can in the circumstances. This claim is supported by the concept of Information 
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overload, which suggests that people can experience difficulty in processing information in certain situations. 

Usually, it occurs if there is too much information available. Therefore, information overload is often 

characterized by a state of confusion. Typically, people tend to avoid making a decision in these situations as 

they feel that the decision is too much complicated. In other cases, their decisions are colored by behavioral 

biases driven by emotions or a lack in the processing of information (Parker, 2021). In the following sub-

sections, relevant investor biases will be presented. These include Loss Aversion in the Prospect Theory, 

Herding Behavior, and Confirmation Bias. Subsequently, in chapter 8, the theories will be applied to explain 

the findings from the executed event studies and panel data regressions. 

It is evident that the initial news of the rapid spreading of COVID-19 produced dramatic economic effects in 

the global stock markets characterized by an extraordinary increase in stock price volatility. This volatility 

induced by COVID-19 can also be explained through a behavioral finance perspective. The behavioral finance 

theory examines the psychology behind investor’s actions and decisions and how these affect the stock market. 

The traditional models in economics and finance have often been criticized for assuming that the typical 

investor is able to pick the best trading decision considering all relevant information. On the other hand, 

behavioral finance theories suggest that investors and markets are not always rational in a world with 

uncertainty and limited time and information. For instance, according to the Bounding Rationality concept 

developed by Herbert Simon (1955), investors can only be rational up to a certain point due to their cognitive 

restrictions (Ackert & Deaves, 2010). Due to this, it is concluded that investors are not always rational, 

however, they do the best they can in the circumstances. This claim is supported by the concept of Information 

overload, which suggests that people can experience difficulty in processing information in certain situations. 

Usually, it occurs if there is too much information available. Therefore, information overload is often 

characterized by a state of confusion. Typically, people tend to avoid making a decision in these situations as 

they feel that the decision is too much complicated. In other cases, their decisions are colored by behavioral 

biases driven by emotions or a lack in the processing of information (Parker, 2021). In the following sub-

sections, relevant investor biases will be presented. These include Loss Aversion in the Prospect Theory, 

Herding Behavior, and Confirmation Bias. Subsequently, in chapter 8, the theories will be applied to explain 

the findings from the executed event studies and panel data regressions. 

 

2.4.1. The Prospect Theory and Panic Selling 

The Prospect theory is a positive theory developed by Kahneman & Tversky (1979). The theory aims to 

describe the actual behavior of people, which is contrary to normative theory, such as the expected utility 

theory, which states that a reasonable person should act in a certain way. The prospect theory criticizes the 

expected utility theory as it claims that people in practice do not behave as stated in the expected utility theory. 

The theory is based on studies by psychology researchers, which showed that responses to decision problems 

did not align with the expected utility theory (Kahneman & Tversky, 1979). In general, they observed three 
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key aspects, where the first aspect states that “People sometimes exhibit risk aversion and sometimes exhibit 

risk seeking, depending on the nature of the prospect.” The researchers observed that in some cases, the 

majority of people would choose a decision that is inconsistent with risk aversion. In contrast to the expected 

utility theory, the prospect theory allow a change in risk attitude depending on the nature of the prospect.  

The second key aspect states that “Peoples’ valuations of prospects depend on gains and losses relative to a 

reference point. This reference point is usually the status quo.” Essentially, the second key aspect claims that 

the risk attitude varies across gains and losses. More specifically, the decision is based on a reference point, 

which usually is the current wealth. The third key aspect suggests that “People are averse to losses because 

losses loom larger than gains” (Ackert & Deaves, 2010). The researchers found that people reacted differently 

to potential losses and the equivalent absolute value in potential gains. If people were faced with a risky 

decision, which could lead to gains, they were more likely to exhibit a risk-averse behavior as they would 

prefer the solution that led to a higher certainty and lower expected utility. On the other hand, if people were 

faced with a risky decision, which could lead to losses, they were more inclined to exhibit a risk-seeking 

behavior suggesting that they preferred the solution where losses could be avoided even though this would 

result in a lower expected utility. This actively demonstrated that the decision-making behavior was 

inconsistent with the expected utility theory, where the choice with the highest expected utility should have 

been preferred. The behavior describes in the third key aspect is also known as the concept of loss aversion. 

Essentially, it suggests that psychologically the pain of losing surpasses the pleasure of gaining. Consequently, 

people will be willing to take more risks to prevent a loss than generate a gain.  

 

The loss aversion behavior has especially been observed in a bear market (Szyszka, 2011). Observing the 

abnormal declines in stock prices awakens fear among investors, which dominates emotions like greed. Thus, 

as the risk of experiencing losses increases, investors will tend to act irrationally and be willing to take more 

risk. At some point, the fear will turn into panic, which is followed by sellouts. Due to the fear of making 

further losses, investors will sort to panic selling in order to cut their losses. Therefore, panic selling is usually 

observed in the stock market during times where the market is falling (Boyer, 2020). A study by Professor Rui 

Yao from the University of Missouri in 2016 showed that investors who were economically vulnerable and 

investors who were economically well-off both assorted to panic selling in times of economic downturns. The 

reason for this was behavior was linked to loss aversion, which is considered one of the key predictors for 

investment mistakes (Hurst, 2016). Most researchers agree that the impact of panic selling can be self-

destructive as the decisions are based on emotions and not reliable data. Essentially, panic selling results in 

locking in losses instead of avoiding them (Szramiakje, 2017). 
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2.4.2. Herding Behavior 

Heuristics are necessary in order to make decisions in environments where there is limited information, 

attention, and processing capacity. A heuristic is a shortcut where only a subset of accessible information is 

utilized. Thereby, the complexity of decision-making can be reduced. The herding behavior is one among 

many heuristics and describes how people are influenced by the behavior of a larger group (Ackert & Deaves, 

2010). The term stems from the tendency observed in the nature of animals. For instance, once a herd of 

animals begins to move towards a specific direction, the rest of the animals will start following the herd in the 

same direction. Hence, the behavior is defined by the individual’s tendency to follow the majority's sentiment 

(Pettinger, 2018). According to Banerjee (1992), herding can be defined as “everybody doing what everyone 

else is doing even when their private information suggests doing something else.” This behavior can also be 

observed in economics. In some cases, investors tend to mimic other investor’s actions and trading behavior. 

This can oppose a challenge to the efficient market hypothesis as the investors' trading behavior can become 

collective irrational. Essentially, when people do not make their own independent decisions, the 

informativeness of the market is reduced (Banerjee, 1992). 

 

The herding behavior has often been observed in the financial market during turbulent periods of uncertainty 

and market distress (Ackert & Deaves, 2010). There are several reasons for the occurrence of herding behavior. 

According to Keynes (1936), people sometimes do not process new information efficiently and therefore tend 

to follow the majority in order to avoid being the outcast. More specifically, he concludes that “it is better for 

reputation to fail conventionally than to succeed unconventionally” (Keynes, 1936). Basically, in some cases, 

it is easier to “go with the flow” than to take an independent decision (Devenow & Welch, 1996). Even market 

analysts are prone to herding as they dislike standing out in the crowd. Recent research has shown that some 

analysts’ forecasts are biased as it does not fully reflect their private information and instead mimic the 

behavior of others to gain acceptance by investors and other analysts (Ackert & Deaves, 2010). In addition to 

this, Banerjee (1992) highlights that during times of uncertainty in a specific area of the financial market, 

investors who lack expertise in that particular field will resort to the advice provided by the majority of experts. 

In these cases, individual investors can be influenced by the majority's opinion since they assume that the 

majority have access to some prevalent information that they do not (Banerjee, 1992). Since information 

acquisition can be costly, it is not always possible to determine which alternative is the best. In these cases, 

the best and most cost-efficient alternative can be determined through social learning, where the behavior of 

others is observed and followed (Bandura, 1977). It should also be noted that sometimes what seems like 

herding could actually be people acting on similar information (Ackert & Deaves, 2010). For example, if it is 

evident that one alternative is better, then it should not be a surprise that the majority is choosing that particular 

alternative. 
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However, whatever the reason for herding may be, most researchers would agree that herd behavior is one of 

the most prevalent reasons for irrational behavior, causing abnormal positive and negative returns in the stock 

market (Dhall & Singh, 2020). This irrational behavior will introduce volatility to the stock prices, resulting 

in the prices deviating from the fundamental value.  

The herding behavior was, for instance, observed during the Dot-com bubble in the early 2000s, where the 

excessive speculation about the future prospects of internet technology led to a drastic increase in the 

valuations of US technology stock equity. Subsequently, the stock return of several internet-based stocks 

increased rapidly up until between 2001 and 2002, where the bubble burst and resulted in the shutdown of 

numerous online shopping companies (Hayes, 2019).  

 

2.4.3. Overconfidence bias and the underestimation of risks 
The overconfidence bias can occur in decision-making when people tend to overestimate their knowledge, 

skills, and the precision of their information. Additionally, the tendency is observed when people are 

excessively optimistic about the future and think they can control it more than what is considered logical by 

objective analysts (Ackert & Deaves, 2010). Various research has shown that most people believe that their 

skills are above average, which statistically does not make sense. This is also known as the better-than-average 

effect and is very common among investors and people in general. One study, for instance, showed that 93% 

of the people living in the US claim they are better than the average driver (Svenson, 1981). However, this 

illusion of knowledge and illusion of control is not optimal since it can make one prone to making mistakes in 

investment decisions. Usually, investment decisions will seem less risky when an investor is overconfident. 

Thus, this mindset can interfere with the investor’s ability to perform good risk management (Ackert & Deaves, 

2010). Unrealistically optimistic investors will less likely detect warning signals which could indicate an 

upcoming market decline. 

 

According to the study in 2016 by Professor Rui Yao from the University of Missouri, the overconfidence bias 

is also a key factor in causing investors to make common investment mistakes during market downturns. The 

study concludes that overconfident investors are more likely to sell their stocks and subsequently place the 

amount in the bank until the stock market returns to the bull market. However, this behavior is illogical since 

this usually means that these investors are selling too low (Hurst, 2016).  

 

3. Literature Review 
In this chapter, the methods and conclusions of relevant existing literature will be introduced. This chapter will 

focus on existing literature on the impact of other crises and the COVID-19 pandemic on stock returns and 

investor behavior. 
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3.1. Existing Literature on the Impact of Other Crises 
In this sub-sector, existing literature on the impact of previous crises on stock performance and investor 

behavior. For comparability, the focus will be on other major crises, which have had a significant financial 

impact or imposed substantial public health danger. 

 

3.1.1. Financial Crises and High Risk Periods 

Numerous studies have been conducted on stock market performances and investor behavior during previous 

financial crises and high-risk periods. Few selected studies and their results will be presented in this section. 

 

Chaudhury (2014) investigates the 2008 financial crisis's impact on daily stock return. The study is based on 

financial stock, non-financial stocks in the United States of America, and the S&P500 index (Chaudhury, 

2014). Applying a GARCH(1,1) and an EGARCH(1,1) model, the study finds that mean daily return 

significantly declined. In contrast, the stock returns' volatility reached a level three, four, and five times larger 

than before the crisis for non-financial stocks, the S&P500 index, and financial stocks, respectively 

(Chaudhury, 2014). 

 

Hoffmann, Post, and Pennings (2012) execute a study examining the change in individual investor's 

perceptions and incentives for trading and risk during the financial crisis of 2007 and 2008. Applying several 

multiple regression analyses on survey data and data from the biggest discount broker in the Netherlands, the 

study finds that investors' perception during the crisis significantly changes. More specifically, the study finds 

evidence that investors lower their expectations for return, become more risk-averse, and increase their risk 

perception during the most severe part of the crisis. However, by the end of the crisis, the study finds evidence 

that all three measures recover and reach their initial level. According to the study's results, the financial crisis 

did not impact individual investors' trading activity and their initial investment portfolio's risk level. Instead of 

holding back on trading and minimizing their portfolio risks, investors exploited the low stock prices and 

identified it as an opportunity to launch into the stock market (Hoffmann, Post, & Pennings, 2012). 

 

Lee, Switzer, and Wand (2018) investigate individual investors' trading behavior under increased stock market 

risk. Based on nine European countries, including the Scandinavian countries, the study further examines the 

effects of cultural characteristics on the investors' response to risk. By applying panel data regressions, the 

study finds that individual investors in countries identified as collectivists do not take significant trading 

actions during high-risk periods. Thus, the study indicates that having a collectivistic culture in the country 

contains individual investors' incentives for responding to market conditions. On the other hand, the study 

finds that investors in individualistic countries, including Denmark, Norway, and Sweden, have a higher risk 



   
 

 35  

tolerance and are more prone to investing more than liquidating during high-risk periods (Lee, Switzer, & 

Wang, 2018).   

 

3.1.2. Health Crises  
The COVID-19 pandemic is not the first health crisis. Selected literature on the impact of previous health 

crises will be presented in this section. 

 

Chen, Tang, Chen, and Huang (2009) have conducted a study investigating the impact of the 2003 SARS virus 

outbreak in Taiwan on the stock return across various industries. The study applies an event study approach, 

which is supplemented by a GARCH process. The study finds evidence that the SARS outbreak has negatively 

impacted the stock return in the Taiwanese tourism, wholesale and retail sectors. Moreover, the study finds 

that the biotechnology sector experience positive chocks. 

 

Ma, Rogers, and Zhou (2020) investigate the recession and recovery due to six previous health crises by 

applying a time-series model on cross-country data. The study finds that countries affected experience a three 

percentage point decrease in GDP growth during the first year of a health crisis than countries unaffected. 

Moreover, the paper finds the GDP growth rate to have a fast recovery, while production five years after 

continues to be under the level before the crisis. Further findings of the paper indicate that the decline in GDP 

and the increase in unemployment is smaller for governments who have responded to the first year of the crisis 

with more extraordinary expenses. 

Lastly, the study concludes that countries affected by the health crisis experience a steep fall in consumption, 

investment, and international trade. These measures' recovery does not reach pre-crisis levels (Ma, Rogers, & 

Zhou, 2020). 

 

3.2. Existing Literature on the Impact of the COVID-19 Pandemic 
The COVID-19 pandemic is an ongoing crisis. The literature on the pandemic is, therefore, more limited. In 

this section, studies investigating the impact of COVID-19 will be introduced.   

 

Rubbaniy, Mirza, Khalid, and Umar (2021) conduct a study investigating the effect of COVID-19 on stock 

return while taking governments' responses, exchange rate fluctuations, and oil price shocks into consideration. 

The study is based on all European countries and applies fixed effects regression on daily stock data. The 

study's main finding is that the COVID-19 pandemic had a significant time-varying negative effect on 

European stock performance. Further findings suggest that country lockdowns and government restrictions do 

not effectively reduce the stock performance impact. Moreover, the study results indicate that most monetary 

policy measures taken by central banks in response to the pandemic's economic and financial impact do not 
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mitigate the negative impact on the stock market. Contrarily, the reduction in capital buffer and a couple of 

other government measures have weakened the pandemic's impact (Rubbaniy, Mirza, Khalid, & Umar, 2021). 

 

Lui, Manzoor, Wand, Zhang & Manzoor (2020) investigates the impact of the COVID-19 pandemic on twenty-

one stock market indices in countries primarily affected. The study applies an event study approach combined 

with fixed effects regression. The study concludes that the outbreak of the COVID-19 pandemic has had a 

significant negative impact on stock performance in all affected countries. The study further finds that in Asian 

countries, the stock market responds faster to the virus's arrival compared to other countries. Moreover, the 

study results suggest that an increase in the confirmed COVID-19 cases leads to a significant decrease in stock 

return (Liu, Manzoor, Wang, Zhang, & Manzoor, 2020). More specifically, the study finds abnormal returns 

in the Asian stock markets experience a more significant decrease. 

 

On the other hand, Alam, Wei, and Wahid (2020) examine the impact of the COVID-19 outbreak on the 

selected industry indices on the Australian stock market by applying an event study methodology. The study 

finds that transportation and energy industries perform worse after the outbreak of the pandemic. In contrast, 

the pharmaceutical, Health Care, and telecommunication industries' performance strive during the pandemics' 

early stages (Alam, Wei, & Wahid, 2020).  The study results indicate that the impact of the outbreak of the 

COVID-19 pandemic differs across sectors.   

 

Haroon and Rizvi (2020) investigate how COVID-19 media coverage affects investor behavior across various 

sectors during the pandemic. Based on U.S. benchmark indices, the study finds that increased media coverage 

regarding COVID-19 creates panic within the investors, leading to higher stock market volatility across the 

world. Furthermore, the study suggests that industries that are most affected by the pandemic experience 

greater volatility based on the investors' panic (Haroon & Rizvi, 2020). 

 

Naseem, Mohsin, Hui, Liyan, and Penglai (2021) examine investors' behavior and psychological state under 

the COVID-19 pandemic. Based on evidence from China, Japan, and the United States, the study finds that 

the outbreak of the COVID-19 pandemic negatively affected investor psychology. More specifically, the study 

finds investors to have more negative emotions and a more depressing view of the stock market. This negative 

psychological state of the investors has further made termination of investments in the stock market more 

desirable, which has resulted in the downfall of the stock market (Naseem et al., 2021).    
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4. Main Hypotheses 
Based on the theoretical framework and literature review, this chapter will define the main hypotheses of the 

thesis. These hypotheses will be the foundation for choices made in the remainder of the research, and the 

conclusions of the hypotheses will be summarized in section 8.4. 

 

4.1. Impact of COVID-19 on Stock Performance 
As previously mentioned, the outbreak of COVID-19 caused market volatility, with investors and analytics 

not knowing how the pandemic would evolve and impact the economy. The uncertainty was reflected in a 

downfall in stock prices, which was soon replaced with increasing prices. However, it is uncertain whether 

these fluctuations in stock return were significant during the different phases of the first wave. The first 

hypothesis aims to investigate this and is, therefore, defined as:  

Hypothesis 1: The first wave of COVID-19 in the Scandinavian countries has not caused significant 

fluctuations in stock return. 

4.2. Sector 
For all companies across all sectors, the pandemic and the following restrictive measures meant disruptions in 

supply chains. However, the severity of these disruptions differed across sectors, as concluded by Alam, Wei, 

and Wahid (2020). While some sectors generally only had to adjust to late deliveries and new working 

circumstances, other sectors’ core activities suffered from total or partial disruptions. Furthermore, as the 

pandemic has shifted certain aspects of life, e.g., more virtual presence, the market for specific sectors has 

shifted. To test for significant differences in stock performance across sector, the second hypothesis is defined 

as follows: 

Hypothesis 2: There is no difference in stock performance across sectors during the first wave of COVID-19. 

 

4.3. Countries 
As previously mentioned in section 2.1, the three Scandinavian countries had different strategies towards the 

spread of COVID-19. Denmark and Norway chose very restrictive measures incl. lockdowns, while Sweden 

had a more relaxed approach. Given the different strategies, the spread of COVID-19 also differed across the 

countries, where Sweden the highest amount of COVID-19 cases, and Norway was best at controlling the 

virus. Furthermore, all three countries entered a period of recession in 2020. However, evident from the GDP 

growth rates, the recession in Norway was not as deep as in Denmark and Sweden. 

Moreover, bankruptcies and the unemployment rate increased significantly more in Sweden than in the other 

countries over the first wave. At the same time, consumer confidence and spending were most stable in 

Sweden. Lastly, different from Denmark and Norway, Sweden introduced more comprehensive COVID-19 

related monetary policies. 
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Given the differences in the characteristics of the first wave in the three Scandinavian countries, a difference 

in stock performance could be expected. The last hypothesis is therefore defined as follows: 

Hypothesis 3: There is no significant difference in stock performance across the Scandinavian countries 

during the first wave of COVID-19. 

4.4. Behavioral Finance 
Given the new circumstances fueled by the COVID-19 pandemic, investors were facing a changed reality, 

making it hard to decide upon trading choices. As mentioned in the behavioral finance theory section, investors 

will tend to act on emotions instead of their logic and knowledge during times of uncertainty, thus making 

illogical decisions. To understand whether investors during the first wave exhibited similar trading behavior, 

the following hypotheses will be examined: 

Hypothesis 4: There is no indication of investors displaying loss-aversion during the first wave. 

Hypothesis 5: There is no indication of investors displaying herding behavior during the first wave. 

Hypothesis 6: There is no indication of investors displaying an overconfidence bias during the first wave. 

 

5. Methodology 
In this chapter, the methodologies utilized in this thesis to test the main hypotheses will be discussed. More 

specifically, the methodology of the conducted event studies and panel data regressions will be presented. As 

mentioned earlier, the purpose of this thesis is to analyze the impact of the COVID-19 pandemic's first wave 

on the Scandinavian countries, Denmark, Sweden, and Norway's stock markets and, more specifically, the 

impact on the stock markets' sectoral indices. The goal is to see if the arrival and spread of COVID-19 

influenced investors’ trading behavior. In order to measure the impact of the first wave, three event studies 

were conducted, and subsequently, panel regression models were implemented. The event study methodology 

has been used to estimate and analyze abnormal returns for sectors across Denmark, Sweden, and Norway. 

On the other hand, the panel data regressions have been included to analyze the various potential determinants 

of abnormal returns and test for significant differences across sectors and countries. First, the event study 

methodology and the specifications in the event study procedure will be established in section 5.1. Secondly, 

in section 0 the underlying specifications and method of the panel data regression will be considered.    

 

5.1. Event Study Methodology 
The event study methodology has been used to examine the impact of the COVID-19 pandemic on the 

Scandinavian stock market. An event study is a method applied to measure a particular event’s effect on firm 

value (MacKinlay, 1997). Event studies are exercised on financial market data, assuming that the security 

prices have instantly reflected the event’s impact (MacKinlay, 1997). Therefore, the event study methodology 

is dependent on the rationality of the market and the Efficient Market Hypothesis, which was presented in 
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section 2.3. To that end, the utility of the event studies depends on the assumption that the market efficiency 

is at least semi-strong. The event study aims to analyze the share price movements by measuring and testing 

abnormal returns in the event period. 

Consequently, the impact of the event on firm value can be constructed. The event of interest in event studies 

is most commonly a firm-specific event, such as the announcement of an initial public offering or an M&A 

announcement. However, event studies can also be applied to wide economic events, e.g., announcements on 

inflation surprises or announcements on monetary surprises (McQueen & Roley, 1993). 

 

According to MacKinlay (1997), the event study procedure can be divided into the following six steps:  

1. Define event day 

2. Define event study timeline 

3. Introduce the sample selection criteria 

4. Measure abnormal return 

5. Select estimation method for normal return 

6. Define testing framework 

In the following sections, 5.1.1-5.1.7 the model specifications of the conducted event studies will be discussed 

through each of the six steps. Subsequently, the results of the event studies will be presented in Chapter 7.  

 

5.1.1. Definition of the Event Day 
In this section, the event of interest will be defined for Denmark, Sweden, and Norway. Since COVID-19 has 

affected most countries and companies since its emergence in late December 2019, the event day cannot clearly 

be defined as a firm-specific event, but it is rather an economy-wide event. A possible event day could be 

WHO’s first announcement of the “novel coronavirus” on December 31st, 2019 (WHO, 2020). However, as 

new viruses are commonly discovered and announced, it is not expected that this announcement significantly 

impacted the Scandinavian countries and their stock markets. Recent cases of other viruses spreading have 

been limited only to affect specific regions or countries outside Scandinavia, e.g., the Ebola pandemic, which 

only significantly affected African countries. 

Moreover, the few viruses spread to Scandinavia, such as the swine influenza, have further had little to no 

effect on the countries’ economy (Johnston, 2020). In addition, the three Scandinavian countries’ authorities 

still considered the risk of widespread infection in their respective country to be low up until late February 

2020, as mentioned in section 2.1.3. Bearing this in mind, the initial spread of COVID-19 to countries outside 

China is not expected to have resulted in a significant reaction in the Scandinavian stock markets.  

The event day should ideally reflect the day where the spread of COVID-19 in the countries became a reality 

and an actual threat. As stated in section 2.1.3, the first COVID-19 case observed in Denmark on February 27th 

and in Norway on February 26th made the government and health authorities realize the disease’s severeness 
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and thus reevaluate the initial risk assessment of the virus’ spread. On the other hand, the health authority in 

Sweden’s evaluation of the disease was not much affected after witnessing the first reported COVID-19 case 

on January 31st, as elaborated in section 2.1.3.3. When the next COVID-19 case was discovered in Sweden, 

the health authorities took it more seriously, given the fact that at this time, the number of COVID-19 cases 

was increasing rapidly throughout the world. Considering this, it has been evaluated that COVID-19 first 

became a real threat to Sweden when the second COVID-19 case was observed on February 26th. Thereby it 

has been determined that the event day is February 26th, 2020, for Norway and Sweden, and February 27th, 

2020, for Denmark. In other words, the event day for Denmark and Norway is the day the first COVID-19 case 

was observed, whereas it for Sweden is the day the second COVID-19 case was reported.   

 

5.1.2. Definition of the Event Study Timeline   

The event period, the period where stock prices have been analyzed, will be identified in this section. Usually, 

the event period is larger than the specified event of interest to examine the periods surrounding the event 

(MacKinlay, 1997). Therefore, event studies typically consist of three different windows: an estimation 

window, an event window, and a post-event window, as illustrated in Figure 11.  

 

Figure 11 – Event Study Timeline 

 

 

 

 

 
Source: inspired by (MacKinlay, 1997) 

 

The estimation window is a period prior to the event. The choice of the period for the estimation window is 

dependent on the assumption of normal activity. Based on this assumption, the window is used to generate the 

expected normal returns of each company, which is an essential component in calculating abnormal returns. 

Therefore, the estimation window will not include or overlap with the event window as this will influence the 

parameter estimates for normal performance (MacKinlay, 1997). Considering the nature of the specified event, 

the appropriate length of the estimation window for this study is determined to be around three years, 

corresponding to around 750 trading days before the start of the event window.  

Figure 11 demonstrates that the event window contains two additional windows: the pre-event window and 

the post-event event window. The purpose of the pre-event event window is to capture the potential early 

reactions to the event. Evidently, the international news of the COVID-19 outbreak in several countries 

T0 = -770                            T1 = -20                                     0                                        T2 = 80 

                                                      Pre-event window                  Post-event window 

           Estimation window                                        Event window 
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worldwide could have been reflected in the trading behavior before the defined event day. In this case, the pre-

event window will measure these early reactions. To this end, it has been determined that the 20 trading days 

before the event should be adequate to capture the early reaction. 

In contrast to the pre-event window, the post-event event window observes the investor reaction in the 

consecutive trading days after the event. Since the thesis aims to examine the stock market reaction throughout 

the first wave of the COVID-19 pandemic, the post-event window will consist of 80 trading days as the wave 

is determined to last until early July 2020. The post-event window is divided into four windows, each 

consisting of 20-21 days. This division aims to examine the change in the stock market reaction during the 

different stages of the first wave. In addition to the event windows in the pre-and post-event period, an event 

window starting at 𝑡! = −1 and ending at 𝑡" = 1 will be implemented. This is a ubiquitous window found in 

event studies and intends to capture the reaction surrounding the defined event (MacKinlay, 1997). Thus, the 

event period in total consists of 100 days. The six event windows applied in the event studies are summarized 

in Table 7.  

Table 7 – Event Windows Overview 

Event Window Dates* 
[-20;0] Jan 29th – Feb 26th  
[-1;1] Feb 25th – Feb 27th  
[0;20] Feb 26th –Mar 25th  
[21;40] Mar 26th – Apr 24th  
[41;60] Apr 27th – May 26th   
[61;80] May 27th – Jun 24th 

* The dates are for Sweden and approximate dates for Denmark and Norway as each country’s trading days and 

event days vary. 

 

5.1.3. Introduction of Selection Criteria 

Once the event day and event windows have been defined, the next step is to determine the selection criteria 

for the companies included in the data sample. The sample selection and the underlying requirements will be 

elaborated and discussed in more depth in section 6.1, but the three main criteria will be outlined for now. 

Firstly, the data sample used in the event studies consists of stock prices from companies included in the 

selected sectoral indices for the Danish, Swedish, or Norwegian stock market. Consequently, companies that 

are not in these selected indices will be excluded from the sample. Secondly, the company should be listed on 

only one of the Scandinavian markets, which will ensure that no dependency exists between the observations 

across the markets. Thirdly, the inclusion of a company will require that daily historical data is available for 

the whole period of interest. Therefore, all companies launched on the stock market less than three years or 

750 trading days before the event period will be omitted from the study. Considering these criteria, the sample 

data for Denmark, Sweden, Norway consists of 106, 273, and 135 companies, respectively. 
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5.1.4. Measurement of Abnormal Return  

In this section, it is established how the abnormal returns have been generated. The abnormal returns in event 

studies are applied to measure the event-induced share price fluctuations. Hence, the event’s economic impact 

can be quantified in the abnormal returns. The abnormal returns for a given period are defined as the difference 

between realized stock return and the corresponding expected return (MacKinlay, 1997). In order to estimate 

the precise event-induced movements in stock prices and taking into consideration the recommendations from 

previous research papers, the abnormal returns are calculated on daily stock data. The choice of data frequency 

will be further discussed in section 6.1.1. The company-specific daily abnormal returns are defined as the 

following: 

𝐴𝑅#,% = 𝑅#,% − 𝐸(𝑅#,%)																																																																								(1) 

In which 𝐴𝑅#,% is the abnormal return for a given company 𝑖 on a given day t.  𝑅#,% is the actual return at time 

𝑡 for company his, and 𝐸[𝑅#,%]is the expected return for company 𝑖 on day t.  

The actual stock returns, 𝑅#,%, included in the estimation of 𝐴𝑅#,% are defined by the following equation: 

𝑅#,% = ln2
𝑃#,%
𝑃#,%&!

4																																																																												(2) 

The calculation of expected stock return 𝐸[𝑅#,%] depends on the choice of model for the estimation, which 

will be discussed in the next section.  

 
5.1.5. Selection of Estimation Method for Normal Return 

The normal return, also known as the expected return, for a stock, predicts hypothetical returns, which are 

included in the estimation of abnormal returns as specified in the previous section. Various methods can be 

applied to calculate the normal performance. In general, the different approaches to model the normal returns 

can be divided into two groups: economic models and statistical models (MacKinlay, 1997). In this section, 

some of the models in each group will be briefly presented, and the best model for our case will be selected.  

 

5.1.5.1. Economic Models 

The economic models depend on the investor’s behavior and do not only rely on statistical assumptions in 

contrast to the statistical models. Moreover, the economic models provide restrictions to the statistical models, 

which will result in more constrained normal return models. The most common models among the economic 

models are the Capital Asset Pricing Model (CAPM) and the Arbitrage Pricing Theory (APT) (MacKinlay, 

1997).  

 

CAPM is an equilibrium model, which compute the expected normal return of a stock based on the covariance 

with the market portfolio (MacKinlay, 1997). This estimation method has previously been widely used in 

research, including event studies. However, as the CAPM is very sensitive to the determination of the beta 
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component, which reflects the stock’s systematic risk, the validity of the model is questionable (MacKinlay, 

1997). Furthermore, given that the statistical model Market Model can eliminate this drawback of CAPM, the 

application of CAPM on event studies has almost come to an end. On the other hand, APT is a multi-factor 

model, where the stock’s expected return is a linear combination of multiple factors. The advantage of this 

model is that several risk factors can be included. Meanwhile, a disadvantage is that APT and other multi-

factor models usually work better when there are many common factors between the selected stocks. The 

stocks used in the three event studies are from various sectors and thus quite different. Therefore, the APT 

model has been evaluated to not be optimal in this case. 

 

5.1.5.2. Statistical Models 

In contrast to the economic models, the statistical models are based on statistical assumptions regarding asset 

returns’ behavior and thus not dependent on any economic arguments. More specifically, the statistical models 

are based on the distributional assumption, which states that “the asset returns are jointly multivariate normal 

and on the same time independently and identically distributed through time” (MacKinlay, 1997). The most 

popular and widely applied models among the statistical models are the Constant Mean Return Model and the 

Market Model. 

 

Compared to other models, the Constant Mean Return Model is simple but can still yield results similar to 

other more sophisticated models. However, according to MacKinlay (1997), the Market Model is the preferred 

model compared to the Constant Mean Return Model but also other statistical models. Furthermore, the 

Constant Mean Return Model is based on the assumption that a particular stock’s mean return is constant 

throughout time. This model is, therefore, not optimal if the volatility is high, which is often the case with 

stock data.   

 

The Market Model assumes that there exists a stable linear relation between the market return and the return 

of the stock. The overall idea of the Market model is to relate the return of the selected stocks to the market 

portfolio. The Market Model assumes that the return follows a single-factor market. According to the model, 

the abnormal return for a stock is defined as the following: 

𝐴𝑅#,% = 𝑅#,% − 6𝛼# + 𝛽#𝑅',%:																																																																(3) 

Where 𝑅#,% and 𝑅',% is the returns on day 𝑡 for the stock 𝑖 and the corresponding market portfolio, respectively. 

The parameter 𝛽# measures the sensitivity of 𝑅#,% on its respective market, whereas 𝛼# is the risk-free interest 

rate. Thus, the Market model states that the normal return is predicted based on two inputs. The first input is 

the relationship between a stock and the market portfolio, which is what the two parameters 𝛼# and 𝛽# 

expresses. The second input is the actual market return 𝑅',%. 
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To this end, it should be noted that the Market Model has received criticism as it assumes that 𝛼# is constant, 

which does not align with the presumption that the market return varies over time. Despite the criticism, the 

model is, in practice, the most applied model across all normal returns models and is, therefore by many 

researchers, accepted as the standard model to conduct event studies (MacKinlay, 1997). In addition to this, 

empirical research has concluded that there is no evidence that other multi-factor models provide additional 

advantages and perform better than this model (Brown & Warner, 1980).  

 

Considering this, it has been decided to apply the Market Model to model the normal returns in the event 

studies in this thesis. The parameters 𝛼# and 𝛽# have been generated through Ordinary Least Squares 

regressions, where the stock returns were regressed against the market portfolio in the estimation period.  

 

It is important to note that the Market Model assumes that the relationship between the stock and market is 

stable throughout the estimation and event period. This is necessary to ensure that the alpha and beta 

parameters are not biased and can be utilized to correctly predict returns in the event period (Schimmer, M.; 

Levchenko, A.; Müller, S, 2021). To meet this assumption, the market indices Copenhagen OMX 25, 

Stockholm OMX 20, and Oslo OMX 30 have been used as the market portfolio to estimate the abnormal 

returns for the stocks in the Danish, Swedish, and Norwegian stock market, respectively. Thereby, a somewhat 

stable relationship between the stocks or sectoral indices and the market can be established. Moreover, by 

using each country’s market index, we can ensure that all country-specific movements are included in the 

estimation. Refer to Appendix 13.2 for a sample of the normal returns estimations.  

 

5.1.6. Definition of the Statistical Testing Framework 
Once the normal and abnormal returns for every stock have been estimated, the next step is to organize and 

analyze the results. This will be done in the two following sub-sections. First, the findings will be organized 

by generating CAR, AAR, and CAAR. Afterward, the statistical tests used to analyze these generated values, 

but mainly CAAR, will be specified.  

 

5.1.6.1. Aggregation of Abnormal Returns 
To draw overall inferences about the event’s impact on a sectoral level, it is necessary to aggregate the 

abnormal return observations. More specifically, the abnormal returns will be aggregated across stocks and 

through time. First, the aggregation of one stock over time will be considered by generating Cumulative 

Abnormal Returns (CAR). The CARs can be calculated by grouping together the abnormal returns in each 

event window. Thus, the total impact on abnormal return for each stock is estimated for each event window. 

The CAR is defined as the following: 
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𝐶𝐴𝑅#(𝑡!, 𝑡") = > 𝐴𝑅#,%

%!

%(%"

																																																															(4) 

Where 𝑡! and 𝑡" is the first and last day of the event window, respectively. Hence, CAR is the sum of abnormal 

returns in the event window.  

 

Next, the aggregation across stocks and through time will be considered in order to accommodate the analysis 

of abnormal returns on a sectoral level. The Average Abnormal Return (AAR) for each sector is defined as the 

following:  

𝐴𝐴𝑅% =
1
𝑁
>𝐴𝑅#%

)

%(!

																																																																							(5) 

Where N is the number of companies included in each sector and 𝐴𝑅#,% is the abnormal return value for a 

particular company 𝑖	on a given day 𝑡. 

 

In order to understand the stock market reaction on the sectoral basis, it is also necessary to generate the 

Cumulative Average Abnormal Returns (CAAR), which are calculated with the use of the following equation: 

𝐶𝐴𝐴𝑅(𝑡!, 𝑡") =
1
𝑁
> 𝐶𝐴𝑅#(𝑡!, 𝑡")
%!

%(%"

																																																					(6) 

Hence, CAAR for an event window is the cumulated CARs over the corresponding event window for all firm 

stocks included in a particular sector divided by the number of firms in the sector. 

 

It should be noted that CAAR has been deployed since the event studies, in this case, are determined to be in 

the short run. The purpose of the event studies is to capture the short-term effects of the arrival of COVID-19 

to Scandinavia, where the effect will be observed over the first COVID-19 wave, which approximately lasted 

five months from February 2020 to June 2020. Usually, the long-run event studies will examine the persistent 

impact of an event on stock prices over numerous years after the event day. If this was the case, another method 

should be deployed like the buy-and-hold abnormal return approach (BHAR) or the Calendar-time portfolio 

approach (CTIME) to investigate the long-run anomalies. The idea behind the BHAR approach is that 

investors buy stocks intending to hold them for a long time. To that end, the abnormal return is calculated by 

deducting the normal buy-and-hold return from the realized buy-and-hold return. Thus, the approach has the 

advantage that it better matches the investors’ experience, whereas CAR would only consider the actual returns 

received by investors. However, according to Fama (1998), CAR is preferable to BHAR since BHAR is more 

negatively affected by the skewness in the sample than CAR. Furthermore, the value of the BHARs is more 

sensitive to inaccuracies in the calculations of the expected return (Fama, 1998). The CTIME approach, on the 

other hand, involves the use of calendar time instead of event time. The method is also known as Jensen’s 



   
 

 46  

Alpha approach as it relates to the intercept in a time-series regression. More specifically, the dependent 

variable is a series of portfolio returns, which will measure the average returns at each point in time of all firms 

that have experienced the event of interest in a particular time frame. By interpreting the intercept, it can be 

determined whether or not abnormal returns occurred at the event date. In this case, the CTIME approach is 

not considered ideal, as it is usually employed when the date of the event of interest differs across companies, 

e.g., such as for specific corporate events. In our case, as the event is a nationwide event, the event day for all 

companies is the same. 

 

5.1.6.2. Test Statistics  

Once the CARs and CAARs have been generated, they can either be used as dependent variables in a regression 

analyses or be interpreted through significance tests. To examine the event studies’ findings, the CAAR values 

will be interpreted, for which various significance tests have been considered. The significance test applied 

will be discussed in the following sections. The CARs have later been deployed in the Panel Data Regressions 

described in section 0.  

 

The findings from the event studies will examine the impact on each sector in the three Scandinavian countries 

throughout the first wave of the COVID-19 pandemic. To interpret the results on a sectoral basis, the CAAR 

values will be used. More specifically, it will be investigated whether or not the CAARs are significantly 

different from zero and hence not the result of pure chance. To determine the statistical significance, 

hypothetical testing has been applied. The null hypothesis 𝐻* states that no abnormal returns exist within the 

event window, which means CAAR equals 0. On the other hand, the alternative hypothesis 𝐻! claims that the 

contradictory statement is applicable, meaning that there are abnormal returns within the event window. 

Hereby, the testing framework can be defined as the following:  

𝐻*: 𝐶𝐴𝐴𝑅 = 0 

𝐻!: 𝐶𝐴𝐴𝑅 ≠ 0 

Thus, the findings from the event study will be interpreted to detect any potential presence of non-zero CAARs 

within each event window. To determine if the event studies’ findings are statistically significant to support 

the hypothesis, various significance tests can be applied. In general, the wide range of significance tests in the 

short term can be divided into two groups, which are parametric and non-parametric tests. The difference 

between the two groups concerns the assumptions made about the distribution of the abnormal returns. The 

parametric tests are based on the assumption that the abnormal returns of all firms are normally distributed, 

whereas this assumption is not necessary for non-parametric tests (MacKinlay, 1997).  
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5.1.6.2.1. Parametric and Non-parametric Tests 

According to MacKinlay (1997), both parametric and non-parametric tests could be utilized to interpret the 

results from the event studies. However, the non-parametric tests should only be used as a tool to complement 

and support the results from the parametric tests and not as a stand-alone test.  

Consequently, significance tests from both groups should be considered to support the event studies’ 

conclusions. However, when the assumption of normally distributed returns is satisfied, the parametric tests 

are usually preferred over non-parametric tests since they provide more information and are considered more 

precise in contrast to non-parametric tests (Siegel, 1957).  

 

To examine if the assumption of normal distribution is met, the Jarque-Bera test has been conducted for each 

firm included in the data sample. The Jarque-Bera test is a common test for normality, which detects any 

deviations from the normal distribution by matching the skewness and kurtosis. The test is built on the fact 

that for perfect normal distribution, the skewness and kurtosis should be zero and three, respectively. Thereby, 

the test statistics are calculated by the following: 

𝐽𝐵 = 𝑁 ∗ J
𝑆"

6
+
(𝐾 − 3)"

24
M																																																									(7) 

Where N, S and K is the sample size, skewness coefficient and kurtosis coefficient, respectively. The null 

hypothesis 𝐻* for the JB is that the data is normally distributed, whereas the alternative hypothesis 𝐻! claims 

the opposite. A sample of the Jarque-Bera test results computed in STATA is presented in Table 8 and a more 

extended sample is presented in Appendix 13.3. 

Table 8 – Sample of Jarque-Bera test results 

Company Statistic P-value Est. 
Skewness 

Est. 
Kurtosis 

Mean Std. Dev. 

Matas 7440.0 0 -.35729 18.4133 1.08e-11 .01938 
Tivoli AS 221.9 6.6e-49 -.03989 5.66334 -3.57e-13 .01091 
Ørsted 386.1 1.4e-84 -.33598 6.45032 -4.38e-12 .01219 
Fynske Bank 16.0 3.3e-04 .18123 3.61788 8.42e-12 .01198 
Nelly Group 6053.0 0 .96561 16.78318 -4.72e-11 .02647 
Astra Zeneca 3.6e+04 0 -1.78338 36.85788 -7.20e-12 .01314 
Bong 298.8 1.3e-65 .59795 5.85145 1.98e-11 .02466 
Midsona B 81.1 2.5e-18 .39231 4.40686 2.04e-11 .01836 
Telenor 691.4 7.e-151 .17165 7.69110 1.24e-11 .01092 
Element 2574.0 0 1.71836 11.39914 -1.18e-11 .07581 
Scana 460.1 1.e-100 -.24439 6.80577 4.26e-12 4.26e-12 
Mowi 8.8 .0121 -.07258 3.51126 -1.26e-12 .01371 

From the table it can be observed that although the significance of the test results differs across the 

Scandinavian countries, it is clear from the very small p-values, that in all cases the hypothesis should be 
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rejected, thus indicating that the residuals are not close to a normal distribution. A closer look on the 

distribution of residuals for the Scandinavian companies Matas, Bong, and Element can confirm this.  

 

Figure 12 – Normal probability plots of residuals for Matas, Bong, Element, and Mowi 

 

The normal probability plots illustrate the theoretical percentiles of the normal distribution up against the 

observed sample percentiles of the residuals. If the residuals follow the straight linear line, it is considered 

reasonable to assume that they are normally distributed. From the first three normal probability plots of the 

residuals for Matas, Bong, and Element, it is evident that the 750 observations deviated significantly from the 

straight line. This was supported by the JB-test, which found their p-values to be significantly lower than the 

5% significance level. The Norwegian company Mowi was one of the companies generating the highest p-

values according to the JB-test of .0121. Supplementary, from the probability plot, it can be observed that 

observations for Mowi compared to the other companies more closely follows the line. However, the p-value 

is still significant at the 5% significance level, which suggests a rejection of the null hypothesis. According to 

the JB-test, all Scandinavian companies’ residuals were highly significant according to the JB-test.  

 

From the JB-test results, it is evident that the residual distributions for almost all companies depart substantially 

from normal distribution, which is not unusual for stock data (Brown & Warner, 1980). To that end, various 

studies have concluded that even if the normal distribution condition is not upheld, the data can regardless be 

employed in parametric tests and be considered reliable on the condition that the sample size is large (Minitab, 

2014). Thus, bearing in mind the size of our sample, which consists of 750 observations, it has been considered 
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reasonable to only include parametric tests for significance testing of the results from the event study. Hereby, 

it will be easier to compare our results with the findings in similar research papers as most of these also have 

primarily utilized parametric tests to evaluate the findings. However, given that only parametric tests have 

been implemented, the evaluation of the findings from the event study will be done with more consideration.  

 

In order to determine which parametric significance tests should be performed, it is essential to consider the 

common criteria for test selection, that is, power. The selection criteria suggest that a statistical test’s power is 

high if the probability of rejecting a false null hypothesis is high and conversely low when the hypothesis is 

true (Siegel, 1957). Therefore, various comparisons of parametric tests have been evaluated in order to 

determine which tests provide the most reliable results. After comparing results from several parametric tests, 

it has been decided to include the Cross-sectional test and the Patell Z test in the event study. The Cross-

sectional test will be used as the main significance test, whereas the Patell Z test will be used to support the 

results of the Cross-sectional test.  

 

5.1.6.2.2. The Cross-sectional Test 

The Cross-sectional test is applicable to test the significance of CAARs. When the null-hypothesis is 

𝐻*: 𝐶𝐴𝐴𝑅 = 0 then the Cross-sectional test can be defined as the following: 

𝑡+,,-# = √𝑁 ∗
𝐶𝐴𝐴𝑅
𝑆+,,-

																																																																						(8) 

Where 𝑆+,,- refers to the standard deviation of the CARs across the sample, and has been calculated with 

the use of the following equation: 

𝑆+,,-#
" =

1
𝑁 − 1

>6𝐶𝐴𝑅#,% − 𝐶𝐴𝐴𝑅%:
"

)

#(!

																																				(9) 

Similar to a standard t-test, the main advantage of using a Cross-sectional test is that it is a simple and efficient 

model to use (Brown & Warner, 1980). Moreover, contrary to the standard t-test the Cross-sectional test take 

the number of firms into account, which is beneficial when comparing CAAR across different samples. The 

main drawback of this test is that it is prone to event-induced volatility.  

 

5.1.6.2.3. The Patell Z test 

The Patell Z test is also known as the Standardized Residual Test and is a popular test used in event studies. 

The test statistics is defined as the following given the null-hypothesis 𝐻*: 𝐶𝐴𝐴𝑅 = 0: 

𝑧./%011 =
1
√𝑁

∗>
𝐶𝑆𝐴𝑅
𝑆+2,-$

)

#(!

																																																											(10) 
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Where CSAR is the cumulative standardized abnormal returns and 𝑆+2,-$
"  the corresponding standard 

deviation, which are defined by the following equations: 

𝐶𝑆𝐴𝑅# = > 𝑆𝐴𝑅#,%

3!

%(3"4!

																																																											(11) 

𝑆+2,-$
" = 𝐿" ∗

𝑀# − 2
𝑀# − 4

																																																													(12) 

In the Patell Z test, the 𝐴𝑅# is first standardized by the forecast-error corrected standard deviation, which is 

given as the following: 

𝑆𝐴𝑅#,% =
𝐴𝑅#,%
𝑆,-$,#

																																																																		(13) 

The advantage of the Patell Z test is that it is less prone to event-induced volatility as the AR values in the 

event windows are standardized. However, the test has a tendency to reject the true null hypothesis and 

especially, when the data sample is characterized by non-normal returns or low prices. Despite this drawback, 

the Patell Z test has been employed as it considers event-induced volatility changes, which the Cross-sectional 

test did not (Schimmer, Levchenko, & Müller, 2021). Thus, the Patell Z test results will be used to support the 

Cross-sectional test results. Furthermore, it should be noted that the Cross-sectional test will be the main 

parametric test used to interpret the findings of the event study.  

 

After estimating the t-statistics, the significance can be identified by comparing the t-value with the critical 

value at a 1%, 5%, and 10% significance level. The CAAR value is considered significant, when the t-value 

is larger than the critical value. The significance is depicted as stars: 

Table 9 – Significance levels (two-sided) 

Significance level 1% 5% 10% 

Critical value 2.576 1.96 1.645 

Code *** ** * 
Reference: (Stock & Watson, 2012) 

 

5.1.7. Discussion of Event Study Assumptions 

In general, the event study methodology is based on three main assumptions, which have briefly been 

mentioned throughout the previous sections. In this section, the assumptions of the event study methodology 

will be discussed.  

The first assumption refers to the Capital Market Efficiency theory and claims that the stock return during a 

particular event window should accurately reflect the economic impact of the specified event (Schimmer, 
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Levchenko, & Müller, 2021). As specified in section 2.3 it is assumed that the stock markets display a semi-

strong market efficiency.   

 

The second assumption emphasizes that the defined event should be unexpected and should therefore not 

already have been factored in the stock prices. It is crucial that information leakage did not occur before the 

event period as this will lead to incorrect CAR and CAAR values since some of the reaction to the event was 

not included in the window and has instead been priced in the estimation window. This assumption has been 

considered, which is why the pre-event window was implemented in order to capture any early reactions to the 

spread of the virus. However, the conducted event studies are still sensitive to this assumption as the event 

period begins in late January 2020, but the virus was already actively spreading from December 2019. Before 

the event period, the virus had been observed in 15 countries outside of China. However, the observed cases 

had not exceeded 14 at this point. On the other hand, China had registered 5,997 confirmed cases as of January 

29th (WHO, 2020). The spread of COVID-19 in December and January could have alarmed some investors in 

the Scandinavian countries of the potential risk of the virus arriving in their country. However, as mentioned 

in section 5.1.2 the stock market is usually not affected by the news of new diseases in foreign countries. 

Bearing this in mind, this assumption is considered to have been met to some extent.  

 

According to the third assumption, it is important that no other events exist during the event windows, which 

could be potentially responsible for the stock price change. Since the event period is longer than usual, it cannot 

be ruled out that other events did not influence the stock markets during this period. However, measures have 

been applied to reduce this risk. First of all, the estimation period consists of a large number of observations, 

which will ensure that the adverse effects of any confounding events are sufficiently ‘corrected.’ Secondly, the 

risk of firm-specific events affecting the abnormal returns have been reduced since the analysis is conducted 

on a sectoral level, where the CAAR has been applied. However, events happening on the sectoral or national 

level could have affected the CAARs, causing a void in the result’s validity. Additionally, some of the events 

in this period could be a consequence of the arrival of COVID-19 to the country. An example could be the 

announcement of lockdowns which directly led to momentary shutdowns of various businesses. These factors 

have been considered and will be included in the interpretation of the empirical results.  

 

5.2. Panel Data Regression Analysis 

The above-presented event study methodology will give an essential insight into how each of the three 

country’s stock markets has been impacted by the first COVID-19 wave across different sectors. However, the 

event study results are limited from concluding the significance of the difference in COVID-19 induced stock 

returns across countries and sectors. Additionally, the event study is also limited from concluding which 
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COVID-19 related factors have significantly impacted stock return fluctuations over the even period. 

Therefore, to further examine the stock return fluctuations during the event period, a panel data regression will 

be performed. The primary purpose of the panel data regression analysis will be to examine if different 

COVID-19 related factors can explain the stock return fluctuations during the event period. Furthermore, the 

panel data regression analysis will examine if the stock return fluctuations have been significantly different 

across countries and sectors.  

In this section, a model will be specified to examine COVID-19 induced stock return fluctuations. After the 

baseline model has been specified, the choice of estimation method will be discussed. Lastly, depending on 

the chosen estimation method, the underlying assumptions will be presented, and the baseline model’s ability 

to meet these assumptions will be discussed. 

 

5.2.1. Model Specification 

This sub-section will present the baseline model specification for the panel data regression. As earlier 

mentioned, the purpose of introducing a panel regression is to analyze the factors determining stock return 

fluctuations during the event period. This sub-section will start by identifying the dependent variable, which 

we aim to explain. After that, the independent variables chosen to explain the dependent variable will be 

identified. Lastly, the final baseline model specification and additional sub-specifications will be defined. The 

data applied for each regression variable and their measurements will be presented in section 6.1.4. 

 

5.2.1.1. Dependent Variable  
The dependent variable has to be a measure of stock return movements. Furthermore, as we aim to analyze the 

difference in stock performance across sectors, the dependent variable must be on company level. Therefore, 

cumulative abnormal returns (CAR) have been chosen as the dependent, defined in section 5.1.6.1. 

 

5.2.1.2. Independent Variables  
The purpose of the independent variables is to explain the variation in the dependent variable, CAR. Similarly, 

the selection of the independent variables depends on how each variable is expected to explain the fluctuation 

in CAR during the event period.   

 

COVID– 19 cases: 
As previously mentioned in section 2.1.3, the first COVID-19 cases in Scandinavia (second in the case of 

Sweden) were followed by a rapid increase in new cases. The outbreak and spread of COVID-19 created fear 

and uncertainty across the Scandinavian countries, as the severe consequences were evident from other 

countries, e.g., Italy. The increasing spread of the virus indicated a higher probability of severe consequences 

and the continuation of these. Hence, creating more uncertainty and depressing private consumers’ 
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expectations for the future. Therefore, the continuation and severity of the pandemic are expected to play a 

significant role in investor behavior and thus abnormal returns. The number of new COVID-19 cases is 

therefore selected as an independent variable in the explanation of CAR. The number of new cases gives the 

public, companies, and governments an indication of how the pandemic is evolving and what could be expected 

in the long run. Therefore, it would be expected that increasing COVID-19 cases will lead to a significant 

decrease in CAR. However, it should be noted that specific sectors might have benefitted from the pandemic, 

e.g., the Technology sector, and the continuation of the pandemic will thus have the opposite effect in these 

sectors.  

 

Restrictions: 
As earlier mentioned, to limit the coronavirus’s impact on public health, local governments took extraordinary 

measures to control the spread of the disease. However, these restrictive measures were at the expense of 

disrupting economic activity and induced crucial challenges for companies. As the restrictions included 

limitations on public gatherings, traveling, and total or partial lockdowns, companies faced difficulties 

supplying their products and services to consumers. Therefore, the restrictions implemented by the 

governments are expected to have a significant impact on private investors’ expectations for companies’ 

performance, and thus CAR. However, the impact of introducing a federal restriction on CAR is ambiguous. 

On one side, introducing new restrictions is expected to decrease CAR, as it indicates significant challenges 

and disruptions for companies. On the other side, the implementation of new restrictions indicates that the 

spread of the disease is being controlled and thus that the pandemic will not last long. Hence, it could also be 

expected that the restrictions have had a positive impact on CAR. The announcement of new national 

restrictions is therefore chosen as an independent variable. 

 

Fiscal policy measures: 
To mitigate the restrictions’ negative impact on the economy, the local governments introduced extraordinary 

fiscal policy measures (section 2.2.6.1). As earlier mentioned, the fiscal policies included, among others, 

stimulus packages, salary compensation, and extraordinary loan opportunities targeting both companies and 

private households. As the fiscal policy measures assist companies through the pandemic’s financial 

challenges, introducing a fiscal policy measure is expected to influence investors’ assumptions regarding if 

companies will overcome the pandemic. Therefore, COVID-19 related fiscal policy announcements are 

selected as an independent variable for the explanation of CAR. Hereunder, it would be expected that a new 

extraordinary fiscal policy measure will increase abnormal returns, as these measures should make investors 

believe that it will be easier for companies to survive the pandemic. 
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Monetary policy measures: 

Complementary to the governments’ extraordinary fiscal policy measures, the local central banks also 

introduced extraordinary monetary policies. As previously mentioned in section 2.2.6.2, the central banks 

mainly implemented monetary policies to alleviate companies’ liquidity issues during the pandemic. Similar 

to the fiscal policy measures, the monetary policy measures are also expected to have helped companies 

through the difficulties caused by the pandemic. Hence, a new monetary policy measure is expected to impact 

investors’ view of the future positively and likewise positively affect CAR. Announcements of COVID-19 

related monetary policy measures are therefore included as an explanatory variable in the model. 

 

Volatility Index (VIX): 
As most Scandinavian companies work internationally, they are also dependent on the economies of other 

countries besides their local countries. As COVID-19 is a global pandemic, the measures taken to limit the 

spread of the virus and subsequent economic recession are global phenomena. Therefore, the global market’s 

uncertainty during the first wave is expected to significantly impact Scandinavian companies’ performance. 

More specifically, it is expected that increased expected volatility in the global stock market leads to a decrease 

in CAR for Scandinavian companies, as it indicate fear amongst investors. Therefore, the CBOE Volatility 

Index (VIX) will be included in the baseline model to measure the global volatility.  

 

Sector dummies: 
Additionally, to test if there is a significant difference between stock performance across sectors, sector 

dummies will be included in the model. The sector dummies will indicate how a sector has been impacted by 

the pandemic relative to other sectors. Hence, this variable will test main hypothesis 2. It is hereunder expected 

that the Consumer Staples and Technology and Telecommunications sectors are some of the sectors that 

performed best during the pandemic, as they benefitted from the COVID-19 induced market conditions. 

Contrary, the Consumer Discretionary sector is expected to have performed significantly worse than several 

other sectors, as the introduced restrictions had severe consequences for this sector. 

 

Country dummies: 
Finally, country dummies for Denmark, Norway, and Sweden will be included in the panel data regression. 

Including the country dummies enable testing whether there was a significant difference between the CARs in 

the Scandinavian countries. The difference in stock performance across the three countries is expected to be 

significant, given the different strategies and different economic impacts. More specifically, it could be 

expected that the Swedish stock market have performed significantly different than its neighbor markets, due 

to the country’s different strategies towards the pandemic. Hence, this variable will test main hypothesis 3. 
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5.2.1.3.  Final Baseline Model Specification 
Given the above selected dependent variable and independent variables, the baseline model specification is the 

following:  

𝐶𝐴𝑅#,% = 𝛽* + 𝛽!𝐶𝑜𝑣𝑖𝑑19𝑐𝑎𝑠𝑒𝑠5,% + 𝛽"𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠5,% + 𝛽6𝐹𝑖𝑠𝑐𝑎𝑙𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠5,% + 𝛽7𝑅𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑠5,%
+ 𝛽8𝑉𝐼𝑋% + 𝛿2 + 𝛿+ + 𝛿#,% + 𝑢#,+,%																																																																																															(14) 

Where 𝛽* is the intercept, which is included depending on the choice of estimation model, as some panel data 

estimation models are unable to estimate time-invariant components. 𝐶𝑜𝑣𝑖𝑑19𝑐𝑎𝑠𝑒𝑠5,% is the number of new 

COVID-19 cases in a given country c at day t. 𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠5,% is a dummy variable indicating if there 

has been a monetary policy announcement in a given country c at a given day t.  𝐹𝑖𝑠𝑐𝑎𝑙𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠5,% is a dummy 

variable indicating if there has been a fiscal policy announcements for given country c at day t. Similarly, 

𝑅𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑠5,% is a dummy variable indicating if there has been a restriction announcement in country c at 

day t. 𝑉𝐼𝑋%	is the volatility index at time t. 𝛿2	and 𝛿+  are vectors of sector dummies and country dummies, 

respectively. Additionally, in order to control for time-varying company-specific effects a vector of company-

date dummies is included in the model. Lastly, 𝑢#,+,% is the idiosyncratic error term. The measurement of each 

variable will be presented in chapter 6.  

 

As earlier mentioned in section 2.1, the three Scandinavian countries handled the first wave of the pandemic 

quite differently. On the one hand, the Swedish government had a more simple strategy towards the pandemic, 

as milder restrictions and a broad range of monetary and fiscal policies were introduced. On the other hand, 

the Danish and Norwegian countries introduced stricter restrictions, a broad range of fiscal policies, and only 

a few monetary policy measures. Hereunder, the severity of the pandemic also differed across the countries, 

and thus also the impact of it. Therefore, considering the difference of the pandemic and cultural differences 

across countries, it could be expected that investors might have reacted differently in each country. To examine 

whether investors on the three Scandinavian stock markets have reacted differently during the pandemic, we 

also run three sub-regressions for each country. Hence, the baseline model specification will additionally be 

estimated for Denmark, Sweden, and Norway separately. 

 
5.2.2. Method of Estimation 

The above-defined panel regression baseline specification can be estimated through different estimation 

methods. Most known are the Pooled OLS, Fixed Effects, and Random effects methods. In this sub-section, 

the three-panel data estimation methods will be presented, and the choice of method for the estimation of the 

baseline specification will be discussed. 

 

A Pooled OLS estimation is the version of a standard Ordinary Least Squares estimation method applied to 

panel data (Wooldridge, 2012). This estimation method pools random samples of cross-sections for specific 



   
 

 56  

periods. Unlike the standard OLS estimation, a pooled OLS model enables the inclusion of time-varying 

components by introducing dummy variables for different periods (Wooldridge, 2012). A pooled OLS model 

can be defined as the following:  

𝑌#,% = 𝛽* + 𝛽𝑿𝒊,𝒕 + 𝛾𝒁𝒊 	+ 𝜀#,%																																																																		(15)	

where 𝑌#,% is the dependent variable for individual his at time t, 𝛽* is the intercept, 𝑿𝒊,𝒕 is a vector of time-

varying explanatory variables, 𝒁𝒊 is a vector of time-invariant components, and 𝜀#,% is the idiosyncratic error 

term. The advantage of applying a pooled OLS is that it allows for both time-varying and time-invariant 

components. However, a significant disadvantage of applying a pooled OLS estimation is that it does not 

control for endogeneity issues, and the reliability of the estimated coefficients is therefore questionable.  

 

On the other hand, a Fixed Effects transformation control for time-invariant endogeneity issues by eliminating 

fixed effects. That is, assuming the below model specification. 

𝑌#,% = 𝛽* + 𝛽!𝑋#,% + 𝑎# + 𝑢#,%																																																																					(16)	

Where 𝑌#,% is the dependent variable, 𝛽* is the intercept, 𝑋#,% is the explanatory variable, 𝑎# is unobserved time-

invariant components, and 𝑢#,% is idiosyncratic error term. To eliminate the endogeneity imposed by the 

unobserved time-invariant components 𝑎#, the fixed effect method averages equation 17 over time for each 𝑖 

and subtract the time-demeaned equation from the original equation:  

𝑌#% − 𝑌l#% = 𝛽6𝑋#,%< − 𝑋l#: + (𝑎# − 𝑎#) + 6𝑢#,% − 𝑢l#:																																									(17)	

As 𝑎# is time-invariant it appears in both equations, and this component is hence eliminated. Thus, time-

invariant endogeneity is controlled for. Therefore, the coefficients estimated by a fixed-effects model are more 

reliable than coefficients in a pooled OLS model. However, it should be noted time-varying endogeneity could 

still be existing in the model. Moreover, as fixed effects model only exploit variation within an individual 

observation over time, it cannot estimate time-invariant variable. Since our baseline model specification 

includes time-invariant variables, the fixed effects model would not be an appropriate estimation method for 

our model. 

 

Lastly, Random Effects estimation can be applied to equation 17, if 𝛼# is assumed to have zero mean and 

uncorrelated with the other explanatory variables in all periods of the sample. Hence, eliminating 𝛼# through 

a transformation of equation 17 will consequently cause inefficient estimations (Wooldridge, 2012). Unlike 

Fixed Effects models, a Random Effects model exploits both within and between variation and can, therefore, 

estimate both time-varying and time-invariant variables. Thus, a Random Effects estimation is appropriate for 

the estimation of the baseline specification.  

 

Thus, the choice of method for estimating the baseline function is between pooled OLS and Random Effects, 

as they can estimate both variables varying over time and variables constant. Hereunder, a Random Effects 



   
 

 57  

model is estimated by generalized least squares, which indicates that its estimations are more efficient than in 

a pooled OLS. However, before choosing the Random Effects method, its consistency should be tested. A 

Hausmann test is therefore conducted to determine if applying Random Effects on our baseline specification 

is consistent. 

The Hausmann test the following null hypothesis: 

𝐻*: 𝐵𝑜𝑡ℎ	𝐹𝑖𝑥𝑒𝑑	𝐸𝑓𝑓𝑒𝑐𝑡𝑠	𝑎𝑛𝑑	𝑅𝑎𝑛𝑑𝑜𝑚	𝐸𝑓𝑓𝑒𝑐𝑡𝑠	𝑎𝑟𝑒	𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡. 

Where the alternative hypothesis is 

𝐻!:	𝐹𝑖𝑥𝑒𝑑	𝐸𝑓𝑓𝑒𝑐𝑡𝑠	𝑖𝑠	𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡, 𝑎𝑛𝑑	𝑅𝑎𝑛𝑑𝑜𝑚	𝐸𝑓𝑓𝑒𝑐𝑡𝑠	𝑎𝑟𝑒	𝑖𝑛𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡. 

Table 10 presents the results of the Hausmann test. 

 

Table 10 - Results of Hausmann Test 

Hausmann Test 𝝌𝟐- critical value P – value 

Results 0.02 1.00 

 
With a p-value of 1.00, the Hausmann test results indicate that the null hypothesis cannot be rejected. Thus, a 

Random Effects estimation is consistent for the baseline specification. Therefore, the estimation method 

chosen for the baseline specification and its sub-specifications is the Random Effects model. 

 

5.2.3. Underlying Model Assumptions 

Given the chosen estimation method, the Random Effects models’ underlying assumptions will be presented 

in this sub-section. Furthermore, this section will discuss how well the baseline specification meets these 

assumptions. The Random Effects estimation is valid under the following six assumptions: 

 

Assumption 1:  Linear Model  

The random effects model assumes a linear relationship between the dependent and independent variables. 

That is, for each observation i, Random Effects assumes the following model:   

𝑌#,% = 𝛽* + 𝛽!𝑋#,%,! +⋯+ 𝛽>𝑋#,%,> + 𝑎# + 𝑢#,% , 𝑡 = 1,… , 𝑇																													(18) 

As the baseline specification defined in section 5.2.1.3 is linear, this assumption is concluded to be met.    

 

Assumption 2: Independence  

Random Effects requires a random sample from the cross-section (Wooldridge, 2012). That is because a 

random sample ensures independence across individuals i. To ensure the independence across companies 

included in the sample, we only include each company once. Therefore, companies listed on more than one of 

the Scandinavian stock markets are excluded from the sample.  
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Assumption 3: No perfect multicollinearity between independent variables 
The Random Effects estimation assumes no perfect multicollinearity between the independent variables, as it 

will consequently create large standard errors, thus impacting the validity of the concluded significance. The 

baseline specification includes categorical variables in the form of sector dummies and country dummies. 

Including all dummy variables within a category will, therefore, cause a perfect linear relationship between 

the dummies. Therefore, to prevent multicollinearity, we omit one sector dummy and one country dummy 

from the model estimation. For the sector dummy variables, the dummy for Health Care is chosen as the base, 

while for the country dummy variables, Denmark is chosen as the base. To further test for multicollinearity, 

we estimate the baseline model with pooled OLS estimation and then conduct a VIF test. The results of the 

VIF suggest that there is no strong linear correlation between the independent variable, as the VIF values are 

all significantly below the threshold of 10 (Appendix 13.6). The results of the VIF test indicate that there is no 

perfect linear relationship between the independent variable. Hence, assumption three is met.    

 
Assumption 4: Exogeneity 
Obtaining unbiased estimators requires that the independent variables are uncorrelated with the idiosyncratic 

error term, 𝑢#,%, in all time periods. That is, conditional on the independent variables, the expected value of the 

error term is equal to zero for all periods: 

𝐸(𝑢#,%|𝑿𝒊, 𝑎#) = 0																																																																(19) 

The random-effects assumption further also requires that the time-invariant effect 𝑎# is uncorrelated with all 

independent variables: 

𝐸(𝑎#w𝑋#,%) = 𝛽*																																																																					(20) 

This is the assumption, which allows for time-invariant variables to be included in the estimation. Hence, 

obtaining valid estimators with a random-effects estimation requires strict exogeneity. There is no evident 

indication of endogeneity in the baseline specification, and this assumption is therefore assumed to be met.   

  

Assumption 5: Homoscedastic Error Term 
The Random Effects estimation assumes constant variance in the error term:  

𝑉𝑎𝑟(𝑢#,%w𝑿𝒊,𝒕, 𝑎#) = 𝜎?", 𝑓𝑜𝑟	𝑎𝑙𝑙	𝑡 = 1,… , 𝑇																			(21)	 

That is, the error term must be homoscedastic. If this assumption is not met and the error term is 

heteroskedastic, the standard errors will not be reliable.  

Furthermore, Random Effects also assumes constant variance of 𝑎# given all independent variable:  

𝑉𝑎𝑟(𝑎#w𝑿𝒊,𝒕) = 𝜎/$
" 																																																																									(22) 

Appendix 13.7 indicate a heteroskedastic error term in the baseline specification. Therefore, to control for 

heteroscedasticity heteroskedasticity and autocorrelation robust standard errors will be applied. 
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Assumption 6: Idiosyncratic error term is serially uncorrelated.  
Lastly, Random Effects estimations assume serially uncorrelated error terms: 

𝐶𝑜𝑣6𝑢#,% , 𝑢#,@|𝑋# , 𝑎#: = 0																																																													(23) 

As earlier mentioned, heteroskedasticity and autocorrelation robust standard errors are used, which controls 

for serial autocorrelation in the error term. 

 

6. Data  
In this chapter, the characteristics of the sample selection and the collected data will be presented. More 

specifically, this chapter will first present the sample selection process’s initiative, including data frequency 

and selection criteria for companies and sectors. Thereafter, the data collection process will be described, and 

the characteristics of the final sample will be presented. Then the process of collecting the regression variables 

and their measurements will be described. Lastly, the quality of the research will be discussed in this chapter. 

 
6.1. Sample Selection and Data Collection 

6.1.1. Data Frequency 

Given this thesis’s purpose, the primary data necessary for performing the different analysis methods are 

historical daily stock data. The frequency of daily stock data has been chosen because of its ability to precisely 

illustrate the stock market fluctuation. Alternatively, more frequent stock data, as minute data, or less frequent 

stock data, as weekly data, could have been chosen. More frequent data would more precisely measure the 

stock return movements. However, choosing more frequent stock data would significantly limit the choice of 

independent variables for the panel regression. On the other hand, less frequent stock data would not show the 

stock movements as precisely as daily data. Given these shortcomings of alternative data frequency, daily data 

has been chosen as the appropriate data frequency.   

 

6.1.2. Selection Criteria for Companies 

The framework for the inclusion of companies in the sample includes the following three criteria: 

1. The company is included in one of the selected sectoral indices.  

2. The company is only listed on one of the Scandinavian stock markets.  

3. Historical daily data is available for the whole period of interest.  

 

Given main hypothesis 2, this thesis examines the impact of the pandemic on a sector level. The sample 

selection will be based on selected sectoral indices to eliminate uncertainty with manually classifying 

companies into different sectors. Therefore, the first criteria for the inclusion of a company in the sample are 
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that it is included in one of the selected sectoral indices for either the Danish, Swedish, or Norwegian stock 

market. Companies not included in one of these indices will therefore be excluded from the sample. 

 

The second criteria require that each company is only listed on either the Danish, Swedish, or Norwegian stock 

market. This criterion ensures that a company is only included in the sample once, and there is no dependency 

between the observations. Companies listed on more than one of the Scandinavian stock markets, e.g., SAS, 

are therefore excluded from the sample. 

 

The third criteria for the sample selection are the availability of historical stock data. Given the analyzed period 

defined in chapter 0, a company’s inclusion requires that daily historical data is available for the whole period 

of interest. Consequently, all companies launched on the stock market less than three years or 750 trading days 

before the event period will be omitted from the study. 

 
6.1.3. Selection of Sectors  
As previously mentioned, the sectors examined in this study are based on sectoral indices. To ensure a 

sufficient number of companies in each sector, the study will be based on the broadest sectoral indices. 

Moreover, to further ensure a sufficient number of companies in each sector, a threshold of at least four 

companies in each sector is set. Sectors, where the corresponding index includes less than four companies, 

have been aggregated with another sector. This is the case for the Utilities, Basic Materials, and 

Telecommunications sectors. Therefore, these sectors are aggregated with the sector closest to them in terms 

of primary activity, product, and stock market fluctuations. The Utilities sector is aggregated with the Energy 

sector, while the Basic Materials and Telecommunications sectors are aggregated with the Industrials and 

Technology sectors, respectively. The following eight sector specification has been selected for the sample:  

1. Consumer Discretionary 

2. Consumer Staples 

3. Energy and Utilities 

4. Financials 

5. Health Care  

6. Industrials and Basic Materials 

7. Real Estate 

8. Technology and Telecommunications 

 
6.1.4. Data Collection and Final Sample 
Based on the sample selection, the data collection process has been as follows. Historical stock data for the 

Danish and Swedish companies have been collected from Nasdaq OMX Nordic, which is the marketplace they 



   
 

 61  

are listed on. For the Norwegian companies, historical stock data has been collected from Euronext, the 

marketplace that Oslo Børs is part of. Collecting data directly from their main stock markets ensures the 

availability of historical data, and it secures the credibility of the data collected. 

The final sample consists of 50,777 observations for a total of 514 companies (Appendix 13.1). Table 11 lists 

the number of companies in each sector and country.  

 

Table 11 – Number of companies in each sector and country

 

Evident from Table 11, the final sample contains more than twice the number of Swedish companies than 

Danish and Norwegian companies. Hence, Swedish companies are dominating in the sample. The ratio of 

companies from each country in the sample is the expected, as the Swedish stock market is significantly larger 

in terms of participants. Moreover, the Financials and Industrials and Basic Materials sectors are the largest 

sectors in Denmark. On the other hand, in the Norwegian stock market, the Industrials and Basic Materials and 

Energy and Utilities sectors are the largest. Lastly, the Swedish stock market is dominated by Industrials and 

Basic Materials companies. 

 
6.2. Regression Variables 
This sub-section will present the definition and collection of the regression variables included in the panel 

data regression.  
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CAR: 

The panel regressions’ dependent variable is the cumulative abnormal returns (CAR) for company 𝑖 at day t. 

As previously mentioned, this variable is defined in section 5.1.6.1 and is calculated in the event study. Table 

12 shows the summary statistics of CAR in our sample. 

Table 12 – Summary Statistics CAR 

Variable Observations Mean Std.Dev. Min. Max. 
CAR 50,777 -0.1092 0.2472 -2.3903 1.6139 

 
According to the summary statistics, cumulative abnormal returns have, on average, been negative during the 

event period.  

 

COVID-19 cases:  
The independent variable COVID-19 cases is the daily number of new COVID-19 cases in each of the three 

Scandinavian countries. The data for this variable has been collected from ourworldindata.org (2021), which 

is an online publication supplying data on global issues.  Table 13 presents the summary statistics of the number 

of new COVID-19 in our sample. 
 

Table 13 – Summary Statistics COVID-19 cases 

Sample Observations Mean Std.Dev. Min. Max. 
Denmark 10,388 88.5408 91.5163 0 391 
Norway 13,362 61.7717 85.7241 0 386 
Sweden 27,027 481.6667 424.6663 0 1698 

Total Sample 50,777 290.745 375.7649 0 1698 
 

Monetary policies: 
The independent variable monetary policies is a dummy variable, which takes the value of 1 if the local central 

banks have announced a new COVID-19 related monetary policy measure and 0 otherwise. The monetary 

policies variable, therefore, includes all monetary policy measures announced in the event period. The 

monetary policies in each country have been identified by the Danish central bank (2020). The identified fiscal 

policies have been collected from the news archive of each central bank. Table 14 list the monetary policies 

during the event period for the three countries. As shown in the table, the number of monetary policy 

announcements included in the sample varies significantly across the Scandinavian countries. The Swedish 

central bank has, as mentioned in section 2.2.6.2 , introduced a more broad palette of monetary policy measures 

during the event period. The number of announcements included in the sample is, therefore, as expected, 

largest for Sweden. Furthermore, the Danish central bank has also had significantly fewer announcements than 
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the Swedish central bank. Given the above mentioned, the effect of Denmark’s monetary policies in the panel 

regressions will therefore depend more on the CAR of individual trading days. 

 

Table 14 – List of Monetary Policies 

 

Reference: (Danmarks Nationalbank, 2020), (Norges Bank, 2020), and (Sveriges Riksbank, 2020) 
 
 
Fiscal Policies: 
The independent variable fiscal policies is a dummy variable, which takes the value of 1 if the local government 

has announced a new COVID-19 related fiscal policy measure and 0 otherwise. The fiscal policies in each 
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country have been identified from the Danish central bank (2020). The identified fiscal policies have been 

collected from the news archive of each government. The sample of fiscal policies is listed in Table 15.  

Table 15 – List of Fiscal Policies 
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Reference: (Regeringen, 2020), (Regjeringen, 2020), and (Government of Sweden, 2020) 
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Restrictions: 

The independent variable restrictions is a dummy variable, which takes the value of 1 if the local government 

has announced a new COVID-19 related restrictive measure and 0 otherwise. The restriction announcements 

have been collected from the news archive of each government and most were introduced in section 2.1.3. The 

sample of restriction announcements are listed in Table 16. Notably, we do not include announcements on 

easing restrictions.  

 

Table 16 – List of Restrictions

 

Reference: (Regeringen, 2020), (Regjeringen, 2020), and (Government of Sweden, 2020) 
 
 
VIX: 
The VIX variable measures the expected volatility in options listed on the S&P500 index for the next thirty 

days (Cboe Exchange, 2021). VIX is measured daily, and it is collected from www.cboe.com. Table 17 shows 

the summary statistics of VIX in our sample. 
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Table 17 – Summary Statistics of VIX 

Variable Observations Mean Std.Dev. Min. Max. 
VIX 50,777 36.3637 15.8971 12.1 82.69 

 
 
6.3. Research Quality 
This section will assess the research quality by considering the two criteria: Reliability and Validity. The 

limitations of the research and the quality of the findings in the thesis will be discussed through these criteria.  

 
6.3.1. Validity 
The validity criterion questions if the study measures what it intends on measuring. This criterion can be 

divided into three types: measurement validity, internal validity, and external validity (Bryman & Bell, 2011).  

 

Measurement validity is achieved if the study results truly measure the intended (Bryman & Bell, 2011). This 

thesis aims to analyze the impact of the first COVID-19 wave on the Scandinavian stock markets. Based on 

Scandinavian stock data, the event study measures stock return fluctuations during the first wave and concludes 

whether abnormal stock returns have been present. The panel data regression then further test whether certain 

COVID-19 related factors have had a significant role in the obtained abnormal returns. Hence, it is fair to 

conclude that the study is successful in achieving measurement validity.  

Internal validity questions the concluded causalities (Bryman & Bell, 2011). As previously mentioned, the 

event study analyzes the abnormal stock returns induced by COVID-19 during the first wave. However, it does 

not control for any other event that could have taken place during the event period. It could, for example, be 

that a sector-specific event happened during the event period, which induced stock return fluctuations. The 

causality in the event study can therefore be questioned. Therefore, to further test the determinants of the return 

movements over the event period, the random effects models were introduced. As discussed in section 5.2.3., 

only the strict exogeneity assumption challenges the validity of the random-effects results. However, as there 

are no evident signs of endogeneity in the model, the results are expected to be valid.  

External validity concerns the generalizability of the study results (Bryman & Bell, 2011). As previously 

mentioned, this study is concentrated on the three Scandinavian countries: Denmark, Norway, and Sweden. 

The study results can indicate the impact of COVID-19 on the stock market in other similar countries, e.g., 

Finland. Moreover, the study results can also indicate how other health crises may impact the Scandinavian 

stock market. However, the COVID-19 pandemic is a unique phenomenon and differs significantly across 

countries. The generalizability of the study results is therefore very limited. Thus, the external validity of the 

study is therefore not at a satisfying level.  
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6.3.2. Reliability 

The reliability criterion questions the consistency of the study’s results (Bryman & Bell, 2011). 

As mentioned in section 6.1, the daily stock data has been gathered from the online marketplaces: Nasdaq and 

Euronext. These marketplaces are both highly regulated markets, and the data collected from there is therefore 

reliable. Furthermore, the explanatory variables have been collected from reliable sources, as the Scandinavian 

central banks and CBOE.  

 

The main instruments applied to perform the methods presented in chapter 0 are Excel and the statistical 

software program STATA. Both are instruments well known and widely applied to quantitative data. The 

utilized packages within the two programming instruments are furthermore consistent with existing research 

and overall well acknowledged. The measurements achieved through the programming instruments are 

therefore expected to be accurate and consistent.  

 

Moreover, the reliability of a study requires that the results can be reproduced (Bryman & Bell, 2011). In 

chapters 0 and 6, the methods applied and the data collection process was presented in great detail.  Following 

this procedure, it is possible to reproduce the results of the study.  

 

7. Empirical Results 
In the following sections the findings from the event studies and the random-effects models will be presented. 

The subsections in section 7.1 breaks down the event study results for each event window. Subsequently, 

section 7.2 will examine the empirical results from the random-effects models and concurrently compare these 

with the event study results. Both sections will conclude with a sub conclusion, where the findings are 

summarized. Lastly, all the empirical results are encapsulated and interpreted for each analyzed sector in 

chapter 8.   

 
7.1. Findings from the Event Studies 
The impact of the COVID-19 outbreak on the Danish, Swedish, and Norwegian sectoral indices in the event 

windows [-20;0], [-1;1], [0;20], [21;40], [41;60], and [61;80] is examined in the ensuing sections. Through the 

event windows, we seek to reveal how the Scandinavian stock market behaved during the different phases of 

the first COVID-19 wave. Consequently, the CAAR derived from the three event studies for the sector indices 

in Denmark, Norway, and Sweden and the results from the significance tests will be discussed.  
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7.1.1. Cumulative Average Abnormal Return in the Event Window [-20;0] 

This pre-event window [-20;0] covers the 20 trading days from the end of January 2020 to the event day. 

During this event period, the market indices for all three Scandinavian countries did not exhibit a significant 

reaction to the COVID-19 news. For instance, from January 31st to February 26th, the stock price of the market 

indices Copenhagen OMX 25 increased by 0.58%, whereas Stockholm OMX 30 and Oslo OMX 20 decreased 

by -0.07% and -3.24%, respectively. That is despite the fact that during this event window, WHO had declared 

the outbreak to be a Public Health Emergency of International Concern (PHEIC,) and COVID-19 had spread 

to more than 50 countries outside China. The following figure summarizes the CAAR in the event window [-

20;0] for each sectoral index in Denmark, Sweden, and Norway, generated through the three event studies. 

 

Figure 13 – CAAR for sectoral indices in Denmark, Sweden, and Norway in the event window [-20;0] 

 
From Figure 13, it is apparent that in the 20 days before the event, the three Scandinavian countries generated 

negative CAAR for most sectors. In this event window, the virus was not widespread in any of the three 

countries. February marked the start of the outbreak in many countries, including Sweden, and news about this 

started gaining headlines in several news reports. The investors’ concern for the further spreading of the disease 

could be reflected in the drop in stock return for several sectors. At the beginning of the event window, market 

analysts were still estimating that COVID-19 would only have little impact on the stock market. Towards the 

end of the event window on February 21st, after observing that the virus had spread to multiple countries 

outside of China, Goldman Sachs warned investors in a note that a stock market correction was “looking more 

probable” (Horowitz, 2020).  During this event window, the prospects of the virus’ spread changed 

dramatically. In the last trading week of the event window, COVID-19 cases were surging in countries like 

Japan, Australia, South Korea, and Italy (Marquardt, 2021). The test results from the Cross-sectional and Patell 

Z significance tests are summarized in Table 18 for the event window [-20;0]. 
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Table 18 – Event Study Results for Event Window [-20;0], approx. Jan 29th -Feb 26th 

 

Evident from Table 18 only Consumer Discretionary, Technology and Telecommunications, and Industrials 

and Basic Materials reported significant negative CAARs on at least the 5%-level in Denmark. In Sweden, 

Consumer Discretionary, Technology and Telecommunications, Health Care, and Industrials and Basic 

Materials were significantly negatively affected on at least the 10% significance level. In contrast to 

Denmark and Sweden, the Norwegian Consumer Discretionary index was not significantly affected during 

this event window despite its larger CAAR of -6.07%. Instead, only the sectoral indices Financials, 

Industrials and Basic Materials, and Energy and Utilities were significantly negatively impacted in Norway 

according to the Cross-sectional test.  

In general, the results from the event window [-20;0] show that although COVID-19 was spreading rampantly 

in multiple countries, the CAAR for most sectors in Denmark, Sweden, and Norway was not significant 

according to both significance tests. However, the negative CAARs could indicate that the Scandinavian 

markets were on high alert and were slowly starting to react to the international news about the COVID-19 

outbreak. To that end, Denmark showed more reaction to the alarming news of the coronavirus’s spread than 

its neighboring countries. It should be noted that for some sectors, the adverse reaction could be unrelated to 

the outbreak. However, a possible reason for why the Swedish stock traders in this period were taking the 
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threat of the virus seriously could be because Sweden’s first COVID-19 case was registered at the beginning 

of this event window on January 31st. The news could possibly have triggered an adverse reaction in the 

Swedish stock market.  

 

7.1.2. Cumulative Average Abnormal Return in the Event Window [-1;1] 
The event window [-1;1] covers the three days from February 25th to February 27th for Sweden and Norway 

and from February 26th to February 28th for Denmark. The event window captures the Danish, Swedish, and 

Norwegian stock market’s initial reaction to the breaking news of the first COVID-19 case reported in 

Denmark and Norway and the second case in Sweden. An overview of the CAARs generated in the event 

studies for the event window [-1;1] is presented in the following figure.  

 

Figure 14 – CAAR for sectoral indices in Denmark, Sweden, and Norway in event window [-1;1] 

 
From the figure, it is evident that the generated CAAR for every sectoral index in Scandinavia is negative 

during these three days, except Technology and Telecommunication and Energy and Utilities in Denmark. 

This actively demonstrates that in this event window, the three Scandinavian countries’ stock markets, in 

general, responded negatively to the news about the first registered COVID-19 case in Denmark and Norway 

and the second COVID-19 case registered in Sweden. Elaborating on that, Table 19 depicts the generated 

CAAR for the sectoral indices during the event window [-1;1] and the corresponding significance test results.   
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Table 19 – Event Study Results for Event Window [-1;1], approx. Feb 25th-Feb 27th 

 

In this period, the Danish sectoral indices Financials, Real Estate, and Consumer Discretionary, and Industrials 

and Basic Materials all reported negative CAARs, which were significant on at least the 5% significance level 

according to the Cross-sectional test. This indicates that most Danish stock market sectors were not instantly 

affected by the breaking news that the virus had been observed in Denmark and its two neighboring countries.  

In contrast to Denmark, all Swedish sectoral indices generated significant negative CAARs on the 1% 

significance level except for Consumer Staples and Energy and Utilities. The most affected indices in the 

Norwegian stock market were Health Care, Consumer Discretionary, Technology and Telecommunications, 

and Financials, which all reported significant CAARs on the 1% significance level. The CAAR for the indices 

Health Care and Consumer Discretionary decreased by -14.28% and -11.60%, respectively, which is the 

highest drop across all three countries’ indices.  

The results from the event window [-1;1] demonstrate that news about the first COVID-19 case in Denmark, 

Sweden, and Norway spread fear among the investors in these three countries. Especially, the Swedish and 

Norwegian stock market was affected by the news. The Danish stock market did not react as negatively as the 

Swedish and Norwegian stock market since the majority of the Danish indices did not generate significant 
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negative CAARs for this particular event window. Across the three countries, the least affected sectors during 

this event window were Consumer Staples and Energy and Utilities. 

 

7.1.3. Cumulative Average Abnormal Return in the Event Window [0;20] 
The event window [0;20] covers the period from the event day to around March 25th. During this event 

window, prominent COVID-19 related events took place. Some of these include WHO declaring COVID-19 

a pandemic, the nationwide lockdown was announced in Denmark and Norway, and several preventative 

measures were applied to mitigate the spread in all three countries and throughout the world. During this 

period, the COVID-19 cases started rising dramatically, making the Scandinavian investors realize that the 

outbreak and governmental interventions could trigger an economic downturn. From February 28th to March 

25th, the stock price of the S&P500 index dropped from 2,954 USD to 2,476 USD, corresponding to -19.34%, 

indicating a market crash (Yahoo Finance, 2021). In the same period, the stock prices of the market indices 

Copenhagen OMX 25, Stockholm OMX 30, and Oslo OMX 20 decreased by -15.54%, -15.37%, and -18.06%, 

respectively. As a result of the market chaos, the volatility index, VIX, increased dramatically and peaked 

during this event window, as mentioned in section 2.2.5. Clearly, the global stock market reacted intensely to 

the outbreak and the massive revenue shock during this period. Similarly, the Scandinavian stock market was 

also severely affected by the abrupt government interventions and the rapid spread of COVID-19. This is also 

evident from the CAAR values generated in the event study for the event window [0;20], illustrated in  

Figure 15. 

 

Figure 15 – CAAR for sectoral indices in Denmark, Sweden, and Norway in event window [0;20] 

 
As shown in  

Figure 15, all sectoral indices in Denmark, Norway, and Sweden reported negative CAARs during the 20 days 

post the event. The most negatively affected sectors across the three Scandinavian countries were Consumer 

Discretionary and Real Estate. On the other hand, the least affected sectors were Consumer Staples and Health 

Care. From Table 20, it is apparent that the decrease in stock return during the event window [0;20] for most 

sectors in Denmark, Sweden, and Norway was significant. 
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Table 20 – Event Study Results for Event Window [0;20], approx. Feb 26th-Mar 25th 

  

All Danish sectoral indices, except Energy and Utilities, reported significant CAARs. It could be considered 

surprising that the Danish Energy and Utilities index was least affected during this period compared to the 

corresponding Swedish and Norwegian index, which generated significant CAARs of -35.53% and -30.03%, 

respectively. This could be because the Danish Energy and Utilities index only contains four firms, who all, in 

general, were not much affected by COVID-19. Thus, the interpretation of this index should be made more 

carefully. The most negatively impacted sectors in Denmark were Consumer Discretionary, Real Estate, and 

Financials, which reported significant CAARs of -23.80%, -14.72%, and -14.16%, respectively.  

 

According to the Cross-sectional test, all sector indices in Sweden and Norway, except Consumer Staples, 

reported significant negative CAARs on a 1% significance level. Consumer Staples in Sweden and Norway 

reported a significant negative CAAR on a 10% and 5% significance level according to the Cross-sectional 

and Patell Z test, respectively. Thereby, the least impacted sector in both these countries was Consumer 

Staples. Just like Denmark, the two most negatively affected indices in Sweden in this event window were 

Real Estate and Consumer Discretionary, reporting a negative CAAR of -36.80% and -36.14%, respectively. 
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In Norway, the greatest fall in CAAR was for the indices, Consumer Discretionary, and Financials, which 

reported -43.78% and -33.81%, respectively.  

It is clear from these observations that during the 20 trading days post the first confirmed corona case in 

Denmark and Norway and the second confirmed case in Sweden, the three stock markets continued to react 

negatively to the outbreak. However, the sectoral indices in Sweden and Norway were more impacted 

compared to Denmark. That said, it is evident that the news about the alarming increase in COVID-19 cases 

leading to economic shutdowns triggered a change in the stock market behavior in Scandinavia. Furthermore, 

the results demonstrate that even though a lockdown was not imposed in Sweden, the Swedish stock market 

was equally and if not more affected by the crisis fueled by COVID-19.   

 

7.1.4. Cumulative Average Abnormal Return in the Event Window [21;40] 

The event window [21;40] covers the period from around March 26th to April 24th. During this period, the 

COVID-19 cases were souring. By the end of April, the number of cases worldwide had surpassed 3 million, 

and 217,769 deaths had been registered (WHO, 2020). Despite this, the global stock market initiated a recovery 

during this event window. Consequently, the S&P500 index increased by 7.87% from March 26th to April 

24th. The Scandinavian market followed a similar trend, which is evident from Figure 16.  

 

Figure 16 – CAAR for sectoral indices in Denmark, Sweden, and Norway in event window [21;40]  

 
As depicted in Figure 16, this event window was characterized by positive abnormal returns for most 

Scandinavian sectoral indices, which is reflected in the positive CAARs. This actively demonstrates that the 

sectors started recovering in this event window. All sectoral indices in Sweden earned positive CAARs. Only 

the Energy and Utilities sector generated a slightly negative CAAR in Norway. Meanwhile, several sectors 

were still negatively affected in Denmark. Table 21 presents the sectoral indices’ performance in the Danish, 

Swedish, and Norwegian stock market in the period 21 to 40 days post the event day.  
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Table 21 – Event Study Results for Event Window [21;40], approx. Mar 26th-Apr 24th 

  

According to the significance tests, most Danish sectoral indices did fluctuate significantly during this event 

window. The indices Technology and Telecommunications and Health Care reported the highest CAARs in 

this period, which can be observed from the CAARs of 13.34% and 5.40%, respectively. However, only Health 

Care and Industrials and Basic Materials generated significant positive CAAR on the 5% significance level 

according to the Cross-sectional test.  

In Sweden, all sectoral indices earned positive CAARs, of which all except Financials and Real Estate was not 

significant on the 1% significance level. The Swedish indices Health Care, Consumer Discretionary, Energy 

and Utilities, and Consumer Staples went up by 17.30%, 15.74%, 13.07%, and 12.39%, respectively. Thus, 

making these sectors the most positively affected during this event window. In Norway, only the sectors Health 

Care, Technology and Telecommunications, Industrials and Basic Materials, and Financials experienced 

significant CAAR values of 35.10%, 17.69%, 12.42%, and 8.14%, respectively.  
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All things considered, it seems like the Danish stock market did not start recovering as fast as the Swedish and 

Norwegian stock markets. Moreover, although the sectoral indices in Sweden were most negatively affected 

in the previous event windows, the Swedish market also showed a quick recovery in contrast to the Danish 

and Norwegian stock markets. During this event window, the indices that performed the least across the three 

countries were Real Estate, Financials, and Energy and Utilities. On the other hand, the sectors that showed 

the best recovery across the three countries were Health Care, and Technology and Telecommunications. 

 

7.1.5. Cumulative Average Abnormal Return in the Event Window [41;60] 
The event window [41;60] covers the period starting from around April 27th to May 26th. This period was 

characterized by the reopening of societies and easing on several restrictions implemented in the early days of 

the outbreak. In Denmark and Norway, the number of new cases was less than 100 during this period, thus 

making the governments in these countries declare that the outbreak was under control. Sweden, on the other 

hand, was still struggling with more than 500 cases each day during this event window. Despite this, all three 

Scandinavian stock markets were characterized by a steady recovery during this period. For instance, from 

April 27th to May 26th, the stock price of the market indices OMX Copenhagen 25, OMX Stockholm 30, 

OMX Oslo 20 increased by 8.415%, 4.352%, and 5.426%, respectively (Nasdaq OMX Nordic, 2021). This 

trend is also evident from Figure 17, which illustrates the CAAR values earned by each sectoral index in 

Denmark, Sweden, and Norway during the event window [41;60]. 

 

Figure 17 – CAAR for sectoral indices in Denmark, Sweden, and Norway in event window [41;60]  

 
From the figure, it can be observed that the Scandinavian stock market continued recovering from the market 

crash detected in the event window [0;20] since most sectors earned positive CAARs.  

Furthermore, it should be noted that across the three countries, Norway performed the best in terms of an 

increase in abnormal returns. Moreover, it can be observed that most sectors during this event window 

experienced an increase in stock returns. Only a few sectors experienced a slight decrease in stock return. 
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Whether or not these increases or decreases in stock price are considered significant can be determined by 

looking at  

Table 22. 

 

Table 22 – Event Study Results for Event Window [41;60], approx. Apr 27th–May 26th

 

In this event window, the overall trend in stock returns was positive in all three Scandinavian countries. 

Hereunder, in Denmark, the sectors significantly impacted during this event window were Consumer 

Discretionary, Financials and Industrials and Basic Materials, generating a CAARs of 9.98%, 3.25%, and 

4.67%. In Sweden, only the CAARs for Consumer Discretionary and Industrials and Basic Materials were 

significant on the 1%-level.  In Norway, all sectoral indices reported positive CAARs, and the CAAR value 

was significant on at least the 1%-level for most sectors according to the Patell Z test. Consumer Discretionary, 

Real Estate, and Health Care generated the highest CAARs of 32.17%, 20.62%, and 14.77%.  

In this event window, most sectoral indices in the three countries showed an increase in CAAR, which indicates 

that the Scandinavian stock markets continued recovering from the news of the COVID-19 outbreak. The 
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Danish and Norwegian stock markets showed a more positive response during this event window than the 

Swedish stock market. A reason for this could be the positive development of COVID-19, leading to 

restrictions easing in these countries compared to Sweden, who was still dealing with a lot of new cases and 

deaths throughout this window. However, in general, the increase in CAAR was less compared to the previous 

window as more CAAR values were insignificant, indicating a slowdown in the recovery. 

 

7.1.6. Cumulative Average Abnormal Return in the Event Window [61;80] 
The event window [61;80] marks the end of the first wave in Scandinavia and covers the period starting from 

May 27th to June 24th. The period was characterized by a decrease in COVID-19 cases and additional easing 

on bans and recommendations across Denmark and Norway. Sweden was still dealing with alarming increases 

in COVID-19 cases of more than 1000 every day, but this did not hold the Swedish authorities back with lifting 

bans and recommendations. The governments in all three countries agreed that Scandinavia had now entered 

the late pandemic phase (section 2.1.3). Consequently, during this period, all three Scandinavian countries 

reopened schools, businesses, and the social life was slowly starting to look like before the pandemic hit. 

Simultaneously, the stock market was exhibiting a decrease in volatility, which is also reflected in the VIX 

index, which since the market crash in March 2020 to the end of this event window had gone down by 59% in 

stock price, reaching the same level as before the event period (Google Finance, 2021). The less volatility was 

also reflected in the Scandinavian stock markets. From May 27th to June 24th, the stock price of the Norwegian 

market index OMX Oslo 20 decreased by 0.729%, meanwhile the Swedish and Danish market indices, OMX 

Stockholm 30 and OMX Copenhagen 25, increased by 0.123%, and 5.283% DKK, respectively (Nasdaq OMX 

Nordic, 2021). The generated CAAR values for the last event window [61;80] are summarized in Figure 18.  

 

Figure 18 – CAAR for sectoral indices in Denmark, Sweden, and Norway in event window [61;80]  

 
The figure shows that the sectoral indices in Denmark, Sweden, and Norway, in general, did not perform in a 

similar manner during this event window. Compared to the former event windows, the reaction across sectors 

and countries is more mixed. Most sectoral indices were not significantly affected throughout this event 

window, which can be observed from Table 23. 
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Table 23 – Event Study Results for Event Window [61;80] approx. May 27th-Jun24th 

 

According to the Cross-sectional test, the indices Financials and Health Care were significantly affected in this 

event window in Denmark. However, the Patell Z test shows that no sectors reported a significant CAAR. In 

Sweden, Consumer Discretionary and Technology and Telecommunications generated significant positive 

CAARs on the 5% significance level. On the other hand, in Norway, only Consumer Staples and Energy and 

Utilities were significantly affected on the 1% significance level according to the Cross-sectional test. From 

this, there seem to be no similarity across the three countries when it comes to the significantly affected sectors. 

Supplementary, there is no consistent pattern across the three countries. This indicates that the market was 

somewhat stabile and not much volatile during this event window. 
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7.1.7. Event Study Sub-conclusion 

After analyzing the three stock markets through the six event windows, we found that all three Scandinavian 

countries in the main reacted uniformly throughout the event period. In the 20 trading days leading up to the 

event, the stock markets were already starting to show a negative reaction to the international news about the 

COVID-19 outbreak. During these days, most sectors were reporting insignificant negative stock returns. 

Around the event day, more sectors started showing significant CAARs. Clearly, the news of the virus entering 

the three countries triggered an adverse reaction among investors. The negative reaction continued and peaked 

in the following 20 trading days. The market crash in March was detrimental for almost all sectors resulting in 

several stock prices collapsing and unfolding extreme volatility. Across the three Scandinavian countries, the 

Consumer Discretionary and Real Estate sectors suffered the most, whereas Consumer Staples, Health Care, 

and Technology and Telecommunications performed best. In the event window [21;40] and [41;60], the 

Scandinavian stock market was on track to recovery. During this period, the great majority of sectors displayed 

significant positive CAARs. In the event window [61;80], most sectors reported insignificant CAARs. 

Moreover, the event studies suggest that the performance across countries differed for some sectors. However, 

the difference in the overall stock performance across countries is ambiguous. This will be tested in section 

7.2 through a random regression analysis. Furthermore, it is concluded that across the different phases of the 

first wave, the three countries have had a very similar reaction. The findings from the event study are 

summarized in Table 24.  

 
Table 24 – Overview of Findings from Event Study 

 Stock Market Reaction Significant Events 
[-20;0] Insignificant negative trend, 

indicating start of market crash 
No restrictions were imposed. Only travel 
recommendations were tightened in some 
countries. First COVID-19 case in Sweden. 

[-1;1] Significant reaction across sectors 
and countries to the arrival of 
COVID-19 

First COVID-19 case in Denmark and Norway and 
second case in Sweden.  

[0;20] Market crash Lockdown in Denmark and Norway. Several 
preventative measures and recommendations 
introduced across Scandinavia.  

[21;40] Recovery initiated Few additional restrictions and recommendations 
introduced.  

[41;60] Continuation of recovery Reopening announced in Denmark and Norway. 
Sweden still struggling with many cases. 

[61;80] Mixed reaction and decrease in 
volatility 

Scandinavian countries entered the last stage of the 
first wave. 
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7.2. Findings from Random Effects Models 
In this subsection, the results obtained from the baseline specification, and the country-level specifications, 

mentioned in section 5.2.1, will be presented and studied.  

Table 25 – Results of Random-Effects Model 

 

Table 25 shows that the baseline and country-specific models explain about 12-14 percent of the variation in 

cumulative abnormal returns over the event period.  
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As previously discussed in section 5.2.1, local new COVID-19 cases are expected to impact cumulative 

abnormal returns negatively. The findings of the random-effects models, shown in Table 25, provide evidence 

of a significant negative relationship between local COVID-19 cases and CAR for all model specifications at 

a 1% significance level. Specifically, a new COVID-19 case decreases cumulative abnormal returns by 0.005 

percentage points in Scandinavia. Hereunder, a new COVID-19 case in Norway decreases Norwegian 

companies’ CAR by 0.031 percentage points, while a new case in Sweden decreases the CAR of Swedish 

companies by 0.005 percentage points. Lastly, a new COVID-19 case in Denmark decreases the CAR of the 

local companies by 0.029 percentage points. Thus, the results of the regressions indicate that the local spread 

of COVID-19 has depressed investors’ expectations for companies’ value. 

 

The extraordinary monetary policy measures introduced by the local central banks were expected to have a 

significant positive impact on CAR, as they indicate that the liquidity challenges for companies are mitigated 

(discussed in section 5.2.1). The panel regression results indicate that the local monetary policies significantly 

affect Scandinavian companies’ cumulative abnormal returns, according to the baseline specification and the 

Denmark specification. The baseline model indicates that introducing a new extraordinary monetary policy 

increases CAR by 0.664%. Thus, our results indicate that the monetary policy measures announced by the 

local central banks have helped create confidence regarding companies’ future among stock investors. 

However, it should be noted that the country-specifications for Norway and Sweden find no significant 

relationship between CAR and monetary policies. 

   

Similar to the monetary policies, the extraordinary fiscal policies were also expected to have a significant 

positive impact on CAR, given that policies help companies survive the pandemic (discussed in section 5.2.1). 

We find no significant relationship between fiscal policy announcements and cumulative abnormal returns for 

all model specifications except for Sweden. The model specification for Sweden indicates that a new fiscal 

policy announced by the Swedish government on average increases the CAR of local companies by 1.301% at 

a 1% significance level. Hence, the results suggest that investors’ concerns regarding companies’ performance 

have only in Sweden been lessened by the fiscal policies.  

 

As earlier mentioned, the introduction of local restrictions is expected to have had a significant impact on 

CAR, but the direction of this impact is ambiguous (discussed in section 5.2.1). As expected, the findings 

presented in Table 25 provide evidence of a significant relationship between local restrictions and CAR for all 

model specifications, at minimum at a 5% significance level. However, the direction of the impact on CAR 

differs across the model specification. The findings suggest that the introduction of new restrictions has 

generally in Scandinavia and in Sweden specifically had a negative impact on CAR. More specifically, the 

result suggests that a new local restriction announcement, on average, decreases CAR by 0.556% for 
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Scandinavian companies generally and 2.139% for Swedish companies. On the other hand, for Denmark and 

Norway specifically, the findings indicate that new restrictions announcement increase CAR on average by 

1.253% and 3.847% for Danish and Norwegian companies, respectively. Hence, the random-effects model 

indicates that the reaction to restriction announcements has differed across the Scandinavian countries.  

 

As previously discussed in section 5.2.1, the volatility index, VIX, is expected to significantly negatively 

impact stock returns, as a higher VIX value indicates higher uncertainty among investors. The VIX index is 

significantly negative at a 1% significance level according to all model specifications. Hence, our findings 

provide evidence that increased global volatility significantly decreases cumulative abnormal returns in 

Scandinavia. We find that a unit increase in the VIX index generally decreases cumulative abnormal returns 

in Scandinavia by 0.390 percentage points. More specifically, an increase in the VIX index leads to a 0.157, 

0.388, and 0.409 percentage points decrease in CAR in the Danish, Norwegian, and Swedish stock markets. 

Hence, the results show that the increased volatility in the global stock market created significant concerns for 

companies’ performance among investors. 

  

In section 7.1, the event study analysis indicated that the impact of the pandemic on stock performances 

differed across sectors. Hereunder, the event study suggested that the Health Care sector, which is the base of 

the regression models, was one of the sectors that had the best stock performance during the first wave. 

Supporting the event study, the random-effects models generally indicate that CAR is larger in the Health Care 

sector than in the other sectors. 

 

The random-effects models find significant differences between CAR in the Health Care sector and the 

Consumer Discretionary, Real Estate, Energy Utilities, Financials, and Industrials and Basic Materials sectors. 

More specifically, the regression results indicate that, on average, CAR is approximately 10-14% lower for a 

company in the Consumer Discretionary sector than in the Health Care sector over the event period. 

Furthermore, for companies in the Energy and Utilities sector, the results indicate that CAR is on average 

approximately 18-30% lower than for Health Care companies. For the Financials sector, only the baseline 

specification and Norway specification find a significant difference in CAR. Hereunder, the baseline 

specification suggests that on average financial companies had approximately 11% lower CAR than Health 

Care companies in Scandinavia. In contrast, the Norway specification suggests that this difference is 30% for 

Norwegian companies.  

The results further suggest that Industrials and Basic Materials companies in Scandinavia, on average, had 

between 8% and 20% lower CAR than Health Care companies. Lastly, the results indicate that, on average, 

CAR is around 16-23% lower for companies in the Real Estate sector than those in the Health Care sector.  
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On the other hand, for the Consumer Staples and Technology and Telecommunications sector, the panel 

regression finds no significant difference in CAR from the Health Care sector. Hence, the random-effects 

models further support the event study, which concluded that these three sectors were the best performers over 

the event period.  

 

The country dummies included in the baseline specification indicate that cumulative abnormal returns over the 

event period are not significantly different between the three Scandinavian stock markets. Hence, it is not 

possible to conclude that the stock performance over the event period differed across the three countries.  

 

7.2.1. Random Effects Models Sub-conclusion 
This section of the thesis introduced and analyzed the results of the random-effects models. It became evident 

that the model specifications found several explanatory variables to be statistically significant and explained 

at least 12% of the variation of the cumulative abnormal returns during the event period.  More specifically, 

this section concluded that an increase in new COVID-19 cases significantly decreased stock performance, 

indicating that the spread of COVID-19 induced fear among stock investors.  

Moreover, the random-effects models concluded that the implemented extraordinary monetary and fiscal 

policies positively impacted CAR in certain parts of Scandinavia. The random-effects models further all 

provided evidence that the implementation of local restrictions significantly impacted CAR in Scandinavia. 

However, the impact of the restrictions differs across the Scandinavian countries. While the regressions find a 

new restriction announcement to improve stock performance in Denmark and Norway, they indicate that new 

restrictions worsen stock performance in Sweden. The models also provide evidence that increased global 

expected volatility significantly decreases CAR in Scandinavia.  

Furthermore, the random-effects models found significant differences in CAR between sectors. More 

specifically, the models concluded that the Health Care sector generally had higher CAR over the event period 

than all other sectors, except for Technology and Telecommunications, and Consumer Staples. Thus, the 

results confirmed that the Health Care, Consumer Staples, and Technology and Telecommunications sectors 

were the best performing sectors over the event period. Lastly, the random-effects models conclude that there 

is no significant difference between CAR in the three Scandinavian countries over the event period.  

8. Discussion of The Empirical Results 
This chapter will discuss the empirical results to further understand the various behaviors and trends observed 

in the stock markets. First, behavioral finance theories will be applied to explain the stock market trends. 

Secondly, the stock performance of each sector will be examined by including a discussion of the most 

prominent sectoral trends induced by the COVID-19 pandemic during the first wave. Furthermore, a discussion 
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of the expected long-term shifts in sectoral trends will be included. Lastly, the difference in stock performance 

across the three Scandinavian countries will be discussed.  

 

8.1. Discussions of Investor Behavior with a Behavioral Finance Perspective 
In this sub-section, the behavioral finance theories presented in section 2.4 will be applied to explain 

investors’ behavior during the event period.  

  

According to the event study, in the pre-event event window [-20;0] there was overall a negative trend in the 

Scandinavian stock markets, which suggests that some investors were aware of the spread of COVID-19 and 

the negative impact it could have on Scandinavian companies. However, there were no significant abnormal 

fluctuations in this window. This suggests that the investors did not find the COVID-19 virus significantly 

threatening at this stage. That is, despite the fact that the COVID-19 virus was rapidly spreading and had 

appeared in multiple European countries, including Sweden. Furthermore, during this event window WHO 

declared a global emergency, and the disastrous economic consequences were evident in China, which entered 

a total lockdown. Hence, there are indications of overconfidence bias among investors in this window. The 

missing reaction from the investors during this period indicates that they failed to detect the warning signals 

of the upcoming market decline. Instead, investors were optimistic and confident about the future and their 

government’s ability to control the spread of the virus, and thus not reacting significantly to the alarming news 

of the COVID-19 outbreak in numerous countries.  

  

At the beginning of the [0:20] event window, stock returns generally started declining significantly as a 

response to the spread of the virus, resulting in a market crash. Given that the virus started rapidly spreading 

in Scandinavia and the ensuing consequences became a reality, it is not surprising that the stock returns 

exhibited significant declines. Especially, the increasing number of cases made investors worried, which is 

also supported by the panel data regressions’ results. However, the drastic decline characterized by panic 

selling could also indicate some irrationality as proposed by the prospect theory. As previously mentioned, the 

prospect theory suggests that people tend to weigh losses larger than gains. Therefore, in times of uncertainty 

and stock declines, people are more risk-taking as they fear loss. This was further evident in the panel data 

regressions, which found that increased global uncertainty significantly decreased stock return in Scandinavia 

over the event period. Given the economic consequences and the uncertainty surrounding the future prospects 

of the pandemic, investors feared the potential loss and started panic selling to minimize their losses, which 

then led to the market crash (Nasdaq, 2020). The gravity of the market crash suggests that the investors’ 

reactions to some extent were dominated by emotions rather than rational thoughts, as companies’ long-term 

effect was still uncertain. Furthermore, it is expected that some investors, primarily inexperienced investors, 

followed the actions of the majority and started selling out. Thus, suggesting the presence of herding behavior 



   
 

 87  

in the event window.  On the same time, it cannot be excluded that the drastic decrease in stock prices stemmed 

from investors acting on similar information. 

 

The post-event windows [21;40], [41;60], and [61;80] were characterized by an overall recovery from the 

market crash observed in the event window [0:20]. After the crash, people had somewhat adjusted to the new 

world filled with restrictions and social distancing recommendations in almost all public and work 

environments implemented by their governments. Moreover, the consequences of the pandemic became more 

clear during this period as more research was done. Developments of vaccines were in the talks and were 

forecasted to be ready in early 2021. Furthermore, the restrictions were working, and thus, all three countries 

were experiencing a decline in new cases towards the end of the event period.  In contrast to other countries, 

the Scandinavian Health Care providers managed to be more resilient to the impacts of the outbreak. The news, 

forecasts, and decline in new cases all indicated that the pandemic would come to an end in the near future, 

which sparked more confidence among investors as reflected in the increased VIX (section 2.2.5). To that end, 

the panel data regression further concluded that the Danish and Norwegian investors also reacted positively to 

the restrictions imposed by their governments during the event period. This actively demonstrates that these 

investors were confident that the restrictions would help mitigate the spread of the virus. Conversely, the 

Swedish investors reacted negatively to the restrictions implemented by the health officials in Sweden, which 

could suggest that they put more weight on the fact that the restrictions would have a negative impact on 

companies’ financial performance. It should furthermore be noted that each country introduced extraordinary 

measures in the form of various stimulus packages to limit the impact of the virus, which could also play a part 

in increasing the investor’s confidence. 

 

As a result of improved confidence, investors switched from selling their stocks to instead buying new stocks, 

which had decreased significantly in price due to the market crash. However, despite the positive indications 

of a better future without the virus, the uncertainty of its further spread was still roaming. Investors could not 

know for sure how the pandemic would evolve and if the vaccines actually would be ready so soon. As earlier 

mentioned in situations like these, investors can have a tendency to follow a herding behavior. Moreover, 

investors have a tendency to be overly optimistic about future stock performance, leading to an overconfidence 

bias. In this situation, it is not certain that the recovery is associated with an overconfidence bias. However, 

there could be some indications of overconfidence as the situation of the virus was not stabilized during the 

event period and the possibility of a second wave in the fall was not wiped out. Moreover, many inexperienced 

new investors joined investing platforms during the outbreak. The growth among new investors was mainly 

contributed by the fact that people got more time on their hands as they stayed at home more than usual due to 

mobility restrictions. Most of these investors were young and had limited knowledge about stock trading, 

which meant their trading behavior differed from a professional investor’s trading behavior. More specifically, 
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the new traders prefer buying cheap stocks and stocks of popular brands. These new investors are more prone 

to resort to herding behavior and overconfidence bias. Analysts agree that the emergence of these investors 

has resulted in a further increase in stock market volatility, irrational trading behavior, and noise trading 

(Nykredit, 2020).  

 

8.2. Discussion of Sectoral Stock Performance 
It was evident from both the event study and random-effects regressions that the stock performance over the 

event period differed significantly across sectors. While some sectors quickly started recovering from the initial 

crash, others were left behind. In the following sub-sections, the stock performance in each sector over the 

event period will be further examined by including a discussion of the new sectoral trends induced by the 

COVID-19 pandemic. 

 
8.2.1. Financials Sector 

Both conducted analyses suggested that the Financials sector was negatively affected by the emergence of 

COVID-19. However, compared to the most affected sectors such as Real Estate and Consumer Discretionary, 

the Financials sector has evidently performed better throughout the first wave. The Norwegian financial sector 

experienced a significant downfall at the beginning of the outbreak. Although the recovery of the Norwegian 

Financials sector was faster than its neighboring countries, the stock price was still halting behind Denmark 

and Sweden towards the end of the event period, as reflected in Figure 19. More specifically, at the end of the 

event period, the Financials indices’ stock price in Denmark, Sweden, and Norway had reduced by respectively 

-10%, -12%, and -20% since the beginning of the event period. In this sub-section, the most critical factors 

influencing investors’ reactions in the Financials sector will be examined. 

 

Figure 19 – CAAR throughout Event Period [-20;80] for the Financials sectoral indices 

 
The Financials sector and its sub-sectors, Banking and Insurance, experienced notable shifts in trends due to 

the outbreak. The effect on the banking sector was primarily indirect, as the banks generally have not been a 
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part of the problems caused by the spread of COVID-19. Instead, they have functioned as a solution to the 

financial and economic problems several businesses and households faced in the wake of COVID-19 (Finans 

Danmark, 2020). After the financial crisis in 2008-2009, Scandinavian banks have managed to significantly 

improve their asset quality by building larger capital buffers and strengthening their liquidity positions 

(Deloitte, 2020). This played a vital part when the Scandinavian banks had to work with their respective 

governments to provide emergency funding loans to several firms during the first wave of the crisis, as stated 

in section 2.2.6.2.2. Thus, in general, the Scandinavian banks have been well-positioned and well-prepared to 

help governments reduce and mitigate the economic effects of the corona crisis (Finans Danmark, 2020). To 

that end, S&P Global Ratings found that the earnings from the Scandinavian banks have remained above the 

European average throughout the first wave. Therefore, compared to the rest of Europe, the banking sub-sector 

in the Scandinavian countries is more likely to show resilience from the effects of the outbreak (Kindahl, 

2020). 

With that being said, it is evident that the impact of the pandemic has negatively affected bank’s asset quality 

and liquidity positions. Because of the massive decline in revenues during the crisis, numerous firms are no 

longer able to repay their loans to the banks, and as a result, an increase in defaults is expected. Simultaneously, 

many Scandinavian citizens have lost their jobs due to the outbreak, as described in section 2.2.3. Thus, the 

overall household income has decreased, and consequently, more households are experiencing difficulty 

repaying their loans. These factors suggest that the banks’ risk of experiencing credit losses has increased, 

directly affecting their earnings and solvency (Beck, 2020). For instance, in the first quarter of 2020, the danish 

banks and other financial institutions realized a total loss of 2.3 billion DKK (Finans Danmark, 2020). 

 

Even the insurance sub-sector was not able to escape from the effects of the COVID-19 pandemic. However, 

the impact varies across the different types of insurers and coverage provided by the insurers. For instance, 

general insurance dealing with travel, events, and trade credit has been severely influenced by the pandemic, 

whereas general insurance related to home and motor remained somewhat stable (Deloitte, 2020). Health 

insurance companies have been affected differently across the Scandinavia countries since how much is 

covered by the government and private insurers varies. Likewise, the effects on life insurers vary as it is 

impacted by the mortality forecasts for each country. Some life insurance companies forecast that the overall 

indirect and direct effect on mortality rates in the short and long term is small because of the prospects for a 

vaccine and the overall mortality rate being low (Harris, Yelowitz, & Courtemanche, 2021). In addition to that, 

a too large volume of life claims had not been registered since many people who died from the virus were not 

covered by life insurance. However, other indirect effects like fear of seeking medical care or the stress 

resulting from self-isolation could also affect mortality (Deloitte, 2020). In general, the insurance industry is 

trained to meet unprecedented events and challenges followed by an outbreak like COVID-19. Several insurers 

have learned from the consequences of former virus outbreaks like SARS in 2003, which has made them 
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prepare well for similar outbreaks in the future. Consequently, some insurance companies have, for example, 

introduced exclusion clauses for epidemics or pandemics as the reason for business interruption and travel 

insurance (International Tax review, 2020). 

 

The sudden decrease in the Financials sector’s stock price during the first phase of the pandemic is related to 

investor’s uncertainty regarding how the outbreak would influence the banks and insurance companies. After 

realizing that both sub-sectors were well-positioned and somewhat resilient to the consequences of the 

outbreak, investors allowed stock prices to slowly rise. However, the stock prices remained under the pre-

pandemic level, indicating that investors were still uncertain about the further development of the sector as the 

extent of the sector’s liquidity deterioration strongly depended on the further development of the crisis and 

how long the economic disruptions will continue in each country (Kindahl, 2020).  

 

Furthermore, it is clear that amidst the chaos of the crisis, the Scandinavian banks have proven to be some of 

the most profitable compared to the rest of Europe. According to S&P Global Ratings, economic growth and 

a recovery in banking earnings could be expected in 2021. The report further concluded that insurers should 

expect limited losses linked to COVID-19. The Scandinavian insurers’ strong capital is deemed sufficient to 

withstand the effects of the outbreak in each country (Kindahl, 2020). Thus, after the COVD-19 pandemic, it 

is expected that the most shifts in trend for the Financials sector will return to normal. However, one shift in 

trend induced by the pandemic on the banking sector is expected to continue after the COVID-19 crisis. That 

is the increased focus on the digitalization of banking services. Due to COVID-19, the digital banking and 

fintech industry has bloomed as the need for digitalization was acute. Because of social distancing guidelines, 

banks had to shift all customer interactions to digital platforms. In addition to this, banks have realized that 

investments in various new digitalization technologies can help reduce costs in the longer term and, at the same 

time, provide better service and customer experience (Moden & Neufeld, 2020).  

 

8.2.2. Real Estate Sector 
The empirical findings concluded that Real Estate was one of the most affected sectors in Scandinavia. 

Furthermore, it is evident from Figure 20, that the Real Estate sectoral index in Sweden was more negatively 

impacted by the market crash than the corresponding indices in Norway and Denmark. 

According to the Cross-sectional test, all three countries’ Real Estate sectoral indices experienced a significant 

decrease in abnormal returns during the market crash. The CAARs in the ensuing event windows were all 

insignificant across the three Scandinavian countries, indicating that only a slight recovery was realized. Thus, 

the stock prices for the sector in Denmark and Sweden mostly remained at the same low level after the market 

crash. On the other hand, it is evident that the Norwegian Real Estate sectoral index almost recovered from the 

market crash, as the AAR towards the end of the period was -2.23% lower than the initial AAR value. On the 
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other hand, Denmark and Sweden remained at the same low level of -27% and -30%, respectively. In this sub-

section the main factors influencing the decrease in Real Estate companies’ stock prices will be examined.  

 

Figure 20 – CAAR throughout Event Period [-20;80] for the Real Estate sectoral indices 

 
Before the emergence of COVID-19, house prices across Scandinavia followed a stable trend, and house sales 

were increasing (Putkuri & Ahoniemi, 2020). Evident from Figure 20, the Real Estate sector took a massive 

hit due to the COVID-19 outbreak. The drastic downfall of this sector during March 2020 is associated with 

investors fearing that the housing crisis in 2007-2009 was about to repeat. Additionally, the governments’ and 

health authorities’ recommendations to stay at home may have resulted in fewer buyers looking for homes and 

fewer sellers listing their properties. Due to lockdowns and social distancing, housing needs and staying at 

home became more important than ever before. Homes were now substituting for workplaces, schools, 

restaurants, gyms, and much more (Gascon & Haas, 2020). Consequently, the home-buying activity decreased 

at the beginning of the pandemic. The number of new listings dropped in Denmark and Norway shortly after 

the lockdown announcement in these two countries. A similar pattern was observed in Sweden a few weeks 

later. Towards the end of April, the number of new listings went 43%, 39%, and 25% lower than the average 

for the corresponding week in the last five years for Denmark, Norway, and Sweden, respectively (Kristensen, 

2020). This suggests that the news of the outbreak made sellers uncertain about the future and subsequently 

their decision to sell. The uncertainty is also reflected in the drop in the number of home sales. Like with new 

listings, the number of home sales dropped after the lockdown announcement in Denmark and Norway. The 

drop was first observed in Sweden a couple of weeks later (Kristensen, 2020). From this it is evident that the 

fall in consumer confidence has made consumers more cautious in making big economic decisions like buying 

a house (Putkuri & Ahoniemi, 2020). To lessen the adverse effects on revenue, several Real Estate companies 

sorted to innovative and digital solutions like organizing virtual and live home tours. 

 

Similarly, the commercial property market has also been pressured by the outbreak. Before COVID-19, owning 

properties such as office spaces, restaurants, shopping centers, hotels, and leisure parks was in most cases 
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considered a good investment. However, now the tenants are having a hard time paying rent as a consequence 

of declining revenues due to governmental restrictions and social distancing guidelines (Fjeldstad & Cotten, 

2020). In the first wave, consumers in Denmark, Sweden, and Norway spent less time in workspaces, retail 

premises, and recreation areas and instead significantly more time at home. Property owners are therefore 

expected to be negatively affected by the mobility restrictions and changes in consumer behavior. To limit the 

loss of tenants, some property owners like the Norwegian Olav Thon Group decided to reduce rents and offered 

to postpone payments of rents to tenants. Other property owners lost several tenants who were unable to keep 

up with the rents due to a lack of customers. For instance, the Scandic hotel group has closed numerous hotels 

because of the pandemic, which is expected to have a significant negative effect on the landlords working with 

the hotel chain (Fjeldstad & Cotten, 2020). However, the Scandinavian governments have tried to help these 

severely affected Real Estate companies by offering financial support. For example, towards the end of March 

2020, the Swedish government proposed covering 50% of the revenue loss on the condition that the companies 

would reduce their rents by 50%. Similarly, the Norwegian government has offered to cover 80-90% of the 

fixed costs for certain companies (Fjeldstad & Cotten, 2020). Consequently, the Scandinavian countries started 

experiencing increases in housing prices and home sales towards the end of the event period.  

 

Thus, the house sales are expected to normalize after the pandemic, which is why no significant long-term 

trend shifts induced by COVID-19 are expected after the pandemic regarding regular home sales (Nordea, 

2021). However, due to more expected remote work after the pandemic, consumers' criteria for a functional 

house have changed. More specifically, the demand for homes with more space and office buildings with less 

space was expected to increase as a consequence. To that end, it is expected that more real estate companies 

will continue the use of virtual showings as many have experienced it to be effective and less time-consuming 

for potential buyers (Lobianco, 2021). Furthermore, the temporary negative impact on the commercial property 

market is not expected to continue after the pandemic. For example, once travel restrictions are lifted, an 

increase in traveling and subsequent hotel visits could be expected. Hence in the long term, it is not expected 

that the demand for hotels will decrease due to COVID-19. However, the rise of e-commerce during the 

pandemic could have a negative long-term effect on shopping centers as fewer customers could be expected. 

 

Despite the optimistic outlook on the Real Estate sector, the empirical results found that the Danish and 

Swedish Real estate sector did not recover significantly from the market crash, insinuating that investors were 

still uncertain about the future of this sector towards the end of the first wave. Norway, on the other hand, did 

display a more positive trend in stock prices after the market crash. The reason for the increased recovering of 

the Norwegian stock market could be because COVID-19 was more under control in Norway than the rest of 

Scandinavia, resulting in investors being more confident about the future progression of the Real Estate sector 

in Norway. 
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8.2.3. Consumer Discretionary Sector 

The empirical results suggest that the Consumer Discretionary sector was one of the most affected sectors 

during the first wave of the pandemic, along with Real Estate. Especially, the Swedish and Norwegian 

Consumer Discretionary companies' stock prices fell drastically in March 2020, which can be observed in 

Figure 21. In the remaining period, a significant recovery was observed. However, towards the end of the event 

period, the stock prices were still lower than before the crisis. This indicates that the sector was affected by 

COVID-19 but is following a trend of recovery. In this sub-section the most prominent trends within the 

Consumer Discretionary sector will be discussed to understand the stock market reaction.  

 

Figure 21 – CAAR through Event Period [-20;80] for the Consumer Discretionary sectoral indices 

 
As mentioned earlier, the Consumer Discretionary sector consists of companies selling goods or services 

considered non-essential. More specifically, the sector consists of various sub-sectors involving automobiles, 

media, retail, travel, leisure, and other non-essential consumer products and services. It has been observed that 

consumers usually spend more on Consumer Discretionary products or services during economic growth 

phases characterized by higher disposable income (Investopedia, 2021). During the first wave of COVID-19, 

the economy was weakening, which is evident from the decrease in GDP discussed in section 2.2.1. This would 

cause consumers to reduce purchases of non-essential products like high-end retail, fast food, vehicles, and 

entertainment products or services. The significant decrease in the Consumer Discretionary index could also 

reflect the investor’s uncertainty of the country’s economic conditions after the outbreak. Several studies show 

that throughout the first COVID-19 wave, consumers have shown caution in their spending behavior due to 

the transitions in society. To that end, European consumers have decreased their spending on non-essential 

purchases and instead focused spending on more essential purchases, which will be elaborated in section 8.2.4. 

Thus, the sales from Consumer Discretionary products and services across Europe diminished in the initial 

phase of the pandemic, which could be the reason for the  (Alvarez And Marsal, 2021). In the following four 

sub-sections a brief examination of the Retail, Automobile and Parts, Media, and Travel and Leisure Sub-
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sector will be done in order to get a better understanding of how the Consumer Discretionary sector was 

impacted by the pandemic.  

 

8.2.3.1. The Retail Sub-Sector 
Even though the Swedish government officials did not sort to mandatory lockdowns and instead allowed 

borders, businesses, and institutions to remain mostly open, the retail sales in Sweden were still negatively 

affected as the retailers had a hard time attracting customers (Savage, 2020). This is due to the drop in consumer 

confidence levels which is linked to the alarming increase in the number of deaths and new cases registered in 

Sweden at the beginning of the pandemic (Kroll, 2020). Similarly, Denmark and Norway did also experience 

a fall in consumer confidence. However, here the negative impact was further intensified due to lockdowns 

and mandatory restrictions (Danmarks Statistik, 2021). For example, in Denmark, the sales from the retail 

industry were 3.7% lower in March 2020 compared to the corresponding month in 2019. Meanwhile, it was 

only 0.2% lower in Sweden.  

 

However, towards the end of the event period, the negative trend reverted, and all three countries started 

experiencing a rise in retail sales. The main reason for the rise in retail sales despite the social distancing 

guidelines is consumers increased use of online shopping. For instance, in Denmark and Sweden, online 

shopping increased by 33.8% and 23.5% from March to May 2020 (Honore, 2020). Thereby, the change in 

shopping behavior boosted retail sales (Alvarez And Marsal, 2021). To that end, retailers of clothing and 

footwear, electricals, health and beauty, and furniture have experienced a significant loss in revenue (Dansk 

Erhverv, 2020). On the other hand, the least affected retail categories consisted of products and services which 

increased the comfort in the household, such as books, toys, and games. The demand for electrical products 

such as laptops and webcams did also increase at the beginning of the pandemic due to the sudden shift to 

remote work and schooling.  

The initial negative shifts in trends induced by COVID-19 are already reverting as the retail sales are returning 

to normal. However, one long-term effect of the pandemic on the retail sub-sector is the increased use of online 

retail shopping, which is expected to continue after the pandemic.  

 

8.2.3.2. The Automobile and Parts Sub-Sector 
The automobile and parts sub-sector is very sensitive to crisis’ and has, therefore, been severely impacted by 

the COVID-19. Due to the fall in consumer confidence, people are avoiding expensive purchases and making 

big decisions like buying a vehicle. However, in some cases, it could be expected that the COVID-19 pandemic 

will give certain people an incentive to buy a car instead of opting for public transportation in fear of 

contracting COVID-19. On the other hand, working from home has, for some, decreased the need for a car 

(IHS Markit, 2021). Due to the decreased demands for vehicles, some Scandinavian companies resorted to 
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terminations of several workers’ employment. An example is the car manufacturer Nevs who in March 2020 

announced the termination of around 800 Swedish positions. Another example is Volvo Cars who fired 1,300 

employees in Sweden on March 26th (Svt Nyheter, 2020). 

 

Furthermore, the automobile sub-sector faced massive challenges related to supply chain disruptions. These 

mainly consisted of manufacturing disruptions in China, which has the largest automobile market and second-

largest motorcycle market. More specifically, a large part of the car production in China is related to the Hubei 

province. Meanwhile, the production of motorcycles is centered in other parts of China. It is expected that the 

global revenue from this sub-sector will decline by 20% as a consequence of COVID-19 (Statista, 2020). 

Globally, the revenue from the automobile and parts industry in Sweden was ranked in 10th place in 2019, 

whereas Denmark and Norway were ranked in 25th and 26th place, respectively. Despite COVID-19, it is 

expected that the revenue in Sweden will increase by 4.1% from 2019 to 2024. For Denmark and Norway, the 

revenue growth is forecasted to be 1.2% and 0% in the same period, respectively (Statista, 2020). In the EU, 

the COVID-19 related production losses amounted to 3.6 million vehicles which correspond to approximately 

100€ billion during the first half of 2020 (ACEA, 2021).  

 

8.2.3.3. The Media Sub-Sector 

The crisis induced by COVID-19 has also raised challenges for the media sub-sector. Since the media sub-

sector heavily relies on social activity with the consumers, the restrictions and recommendations followed by 

the COVID-19 outbreak resulted in disruptions across many entertainment companies (Deloitte, 2021). The 

biggest challenges transpired due to the social distancing restrictions, which made it impossible to perform 

live events such as concerts, theaters, and other events in theme parks, arenas, and stadiums. However, some 

companies did explore alternative solutions to the distancing issue, like arranging virtual concerts or live event 

broadcasts, while others did not have this opportunity and instead opted for cancellations or postponing the 

event. Thus, revenues from ticket sales were lost. Moreover, the production of hundreds of movies and series 

got shut down or delayed because of the social distancing guidelines (PWC, 2021).      

 

On the other hand, digital media bloomed due to the physical restrictions and the sudden need for adjustment 

of traditional content creation. This is reflected in the increased streaming of videos and music since March 

2020 (PWC, 2021). Because more people are staying at home, the demand for entertainment services is also 

higher than ever before. Several companies have had to rethink how to bring their services to this remote 

audience. Some were better at enduring the changes, while others faced significant revenue loss (Deloitte, 

2021). However, it is clear that the sub-sector, in general, has been severely negatively impacted, and many 

employees and staff in film and TV production are eagerly waiting for the easing of the restrictions.  
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8.2.3.4. The Travel and Leisure Sub-Sector 

It is not surprising that the Travel and Leisure sub-sector is one of the most affected sub-sector as a result of 

the COVID-19 outbreak. The sub-sector faced a massive decline in demand internationally due to the global 

travel restrictions and closing of borders. Moreover, consumers feared their safety and did not consider it to 

be an optimal time to travel due to the uncertainty of the further spread of the virus. According to the UNTWO 

World Tourism Barometer, who monitors short-term tourism trends, international tourism decreased by 72% 

in the period from January to October 2020 compared to the corresponding period in 2019. More specifically, 

in these first ten months of 2020, around 900 million fewer international tourist arrivals were registered in 

contrast to the same months in 2019, resulting in a loss of USD 935 billion in export revenue from international 

tourism (UNTWO, 2020). Tourist arrivals declined more in Asia, Middle East, and Africa compared to Europe 

and America. In Europe, the tourist arrivals fell by 68% in the ten months. Consequently, several hotels 

experienced a significant decline in occupancy and revenue (Deloitte, 2020).  The recovery of the sub-sector 

is highly dependent on the easing of travel restrictions and recommendations, which is only possible with the 

containment of the virus and the development of vaccines (UNTWO, 2020).  

 

In general, the Consumer Discretionary sector and most sub-sectors were severally impacted due to mainly the 

decrease in consumer demand and social distancing guidelines. However, towards the end of the event window, 

the retails sales started growing again, suggesting a more optimistic outlook. The lifting of social distancing 

restrictions is furthermore expected to stimulate growth in retail sales. To that end, it is expected that a 

significant rise in travel and leisure activities will be observed in the initial period of the reopening. Consumers 

have built up a need for going out and resume their social lives and spending pattern, which they were hindered 

in due to concerns for their safety. Subsequently, when the need has been satisfied, it is expected that the 

spending will return to normal. Furthermore, the digitalization during the pandemic has induced some trends 

which are expected to continue growing after the pandemic. First of all, it was noted that shopping behavior is 

evolving, where consumers are buying online more than ever before. Consequently, more businesses will 

transition to eCommerce, and thus it is expected that online shopping will become more prominent as a result 

of the pandemic.  

In addition to this, it could be argued that the trend of fewer travels related to business or work will continue 

after the pandemic as many have realized that online meetings work as a great alternative to physical meetings.  

Likewise, it is expected that the increased digital entertainment consumption will continue after the pandemic.  

These trends actively demonstrate that the COVID-19 outbreak has contributed to the disruption of different 

parts of the Consumer Discretionary sector and opened up new possibilities.  

However, in general, it is expected that the sales from Consumer Discretionary products and services will 

return back to normal in the long-term, which could be the reason for the significant observed increase in stock 
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prices of Consumer Discretionary companies across all three Scandinavian countries during the recovery 

period.  

 

8.2.4. Consumer Staples Sector 
Unlike most sectors, the Consumer Staples sector has been standing strong throughout the chaos resulted by 

the COVID-19 pandemic, which is evident from the empirical results. During the market crash in the event 

window [0;20], the Consumer Staples indices across Scandinavia were some of the least negatively affected 

sectoral indices, which can also be observed from Figure 22. Subsequently, the Consumer Staples indices 

experienced a stable recovery, resulting in a CAAR of -0.08% in Norway and Sweden, and -0.06% in Denmark 

in the event window [-20;80]. From this, it is clear that the impact of COVID-19 on Consumer Staples 

companies was somewhat similar across Scandinavia. In this sub-section, the most prominent trends leading 

up to the observed stock performance will be assessed  

 
Figure 22 – CAAR throughout Event Period [-20;80] for the Consumer Staples sectoral indices 

 
In contrast to Consumer Discretionary companies, the Consumer Staples companies provide essential products 

and services to consumers. Thus, the Consumer Staples sub-sectors involve food, beverage, tobacco, personal 

care, drug, and grocery stores. Since the products are essential, this sector usually performs relatively well 

during the economic downturn. Therefore, it is not surprising that the demand for Consumer Staples products 

remained steady during the first wave of the COVID-19 pandemic (Teo, 2020). However, the Consumer 

Staples sector did face some challenges induced by the arrival of COVID-19.  

 

First of all, consumer staples products and services have been affected as more people are staying home. The 

effect on the sector was already observed and intensified at the beginning of March 2020, when many 

consumers realized the severity of the virus and the catastrophic consequences the spread of COVID-19 could 

have. Many fear-driven consumers sort to illogical purchasing behavior, manifested in hoarding household 

products and stocking up their pantries. This panic-buying led to short-term shortages of basic household 
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products such as toilet paper, bottled water, canned food, rice, pasta, and sanitizers in several grocery stores 

across Scandinavia (The Local, 2020). For instance, in Sweden, the food industry’s sales grew by 12.8% in 

March 2020 compared to the corresponding month in 2019 (HUI, 2020). The hoarding effect was only 

observed in the short term, but it demonstrates that the spread of COVID-19 and the early government 

interventions triggered anxiety and panic among the public. Moreover, it created unprecedented challenges for 

several Consumer Staples companies due to the sudden increase in demand. Although the hoarding effect 

diminished, the demand for consumer staples products, in general, has stayed high compared to the demand 

before COVID-19. Especially purchases related to home nesting such as packaged meals and produce, bakery, 

dairy, dish care, plastic, and paper have received a significant increase in demand (Mckinsey, 2021). On the 

other hand, beverage sales have been negatively affected due to the closing or limited visits to bars and 

restaurants. Furthermore, the pandemic had created a shift in buying behavior as more consumers preferred to 

shop their groceries online (Nordea, 2021).  

Despite the high volatility in demand, the food supply chains remained strong, with farmers, producers, 

distributors, and retailers working hard to meet the excess demand and secure the continuity of the food flow. 

However, as a consequence, the supply chain and warehousing costs increased for many suppliers of household 

products. Likewise, the wages and labor cost increased by 5-20% in 2020 due to the overtime payment of 

workers (Mckinsey, 2021).  

 

It is expected that the consumption of consumer staples products will remain relatively high throughout the 

pandemic period and subsequently return to normal once the pandemic is over. Once the social distancing 

restrictions have been lifted and the social lives have returned to normal, it is believed that sales from 

restaurants, cafes, and bars will rebound. Thus, no significant long-term trends are likely to be observed due 

to COVID-19 on these businesses. Consequently, the constant need for dining at home will decrease, resulting 

in less consumption of consumer staples products. However, it could be argued that since remote work will 

increase as a result of the pandemic, the demand for consumer staples products in the long term will continue 

to be slightly higher than before the pandemic. Another shift in trend which is expected to continue even after 

the pandemic is the increased use of online grocery shopping. More Scandinavian consumers have found that 

purchasing groceries online is more accessible and less time-consuming, which has increased the demand for 

online food retail (Nordea, 2021). Hence, the observed and expected trends presented in this section confirm 

that the Consumer Staples sector was not one of the most negatively affected sectors as a result of COVID-19 

as indicated by the stock performance of this sector.  

 

8.2.5. Technology and Telecommunications Sector 

According to the event study and random-effects models, the Technology and Telecommunications sector was 

one of the sectors least negatively affected by the first wave in Scandinavia. The event study showed that the 
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Technology and Telecommunications sector significantly recovered from the initial market crash. Hereunder, 

as illustrated in Figure 23, the Technology and Telecommunications sector in Norway significantly 

outperformed its stock return before the event period. The findings of the event study were later supported by 

the random-effects models, which concluded that the Technology and Telecommunications companies, on 

average, did not perform significantly differently than Health Care companies over the event period. This sub-

section will examine the main factors leading to the Technology and Telecommunications sector 

outperforming most sectors in Scandinavia. 

 

Figure 23 - CAAR over Event Period [-20;80] for the Technology and Telecommunications sectoral indices 

 
The introduction of social distancing measures and lockdowns meant that more time was spent at home. This 

constrained private consumers’ social life, which suddenly was mainly active through their smartphones. 

According to a survey conducted by Deloitte (2020), between 37 – 42% of survey participants in the three 

Scandinavian countries have revealed that the COVID-19 pandemic has made them use their smartphones 

significantly more. Hereunder, in general, media consumption increased significantly, especially online media 

services, for example, podcasts, videogames, and online news outlets. Hence, the demand for digital devices 

increased during the pandemic, and 21% of Deloitte survey participants disclosed that spending more time at 

home has led them to buy a new device (Deloitte, 2020). Deloitte’s survey further revealed that more 

consumers believed that they would continue their increased use of digital devices after the pandemic, 

indicating a long-term impact. 

Successfully adjusting to the new normal of working and studying remotely and continue to hold the same 

productivity level required the correct digital equipment. Therefore, the demand for digital equipment as 

laptops, headphones, and telecommunication services increased during the pandemic. Moreover, having 

employees working from home increased software requirements and cybersecurity requirements and the need 

for faster and better mobile networks. Lastly, as retailers were forcedly closed by their governments, their 

online sites were their only income channel, leading to an increased focus on websites. Hence, the pandemic 

generally led to increased investments in IT both from private consumers, companies, and institutions 

(Deloitte, 2020). Hereunder, for most companies, the pandemic revealed the success of working from home. 
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Employees were quick to adjust to the new circumstances and continued to work productively. It is therefore 

expected that more employers will be prone to allow working remotely more often, even after the pandemic. 

The increased requirements and demand for digital devices are, therefore, expected to continue. 

  

Thus, given the circumstance of the pandemic it quickly became clear that the pandemic would not have severe 

consequences for Technology and Telecommunications sector. Conversely, it became evident that the sector 

would benefit from the implemented restrictions and social distancing measures, as demand shifted. The 

investors therefore quickly after the initial scare allowed the sector to recover, as evident in Figure 23.  

 

Hereunder, the pandemic has made private consumers, corporations, and institutions more dependent on digital 

devices, leading the Scandinavian countries further into a digital transformation. Therefore, the pandemic is 

expected to have a long-term positive impact on the Technology and Telecommunications sector regardless of 

the continuation of the pandemic. Furthermore, the significant better performance in Norway might be due 

Norwegian government being more successful in limiting the spread of COVID-19 and its economic impact 

than its neighbors.  

 

8.2.6. Energy and Utilities Sector 

The event study concluded that the Energy and Utilities sector in Scandinavia was generally significantly 

negatively impacted by the spread of COVID-19 and did not recover during the event period. This was further 

supported by the random-effects regressions, which indicated that the Energy and Utilities sector performed 

significantly worse than the Health Care sector over the event period. In this sub-section, the factors 

influencing investors’ reactions in the Energy and Utilities sector will be examined. 

 

Figure 24 – CAAR over Event Period [-20;80] for the Energy and Utilities sectoral indices 

 
In the early stages of the first wave, there was much uncertainty regarding the future of the Energy and Utilities 

sector. Possible partial or total lockdowns would have severe consequences for the sector, as demand would 
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drastically fall. Hence, these concerns of what the pandemic would bring can explain why investors behaved 

more harshly in the Energy and Utilities sector, leading to a larger stock return crash than in other sectors. 

  

The initial concerns regarding the consequences of the pandemic became a reality, as countries entered 

lockdowns or introduced other restrictive measures, which significantly reduced production activities and the 

need for mobility. Hence, it became clear that the pandemic would have severe consequences for the Energy 

and Utilities sector, as demand drastically fell globally. More specifically, according to Dansk Bank (2021), 

countries under partial lockdown and those under total lockdown experienced, on average, an 18 and 25% 

decrease in energy demand, respectively. The decrease in demand further led to an outstanding decrease in 

prices and production (PWC, 2021). Moreover, the decreased demand for production, airfare and road 

transportations led the market for oil further into a demand crisis, leading to predictions that the global oil 

consumption level would reach a historic low point in 2020 (Danske Bank, 2020). Furthermore, it should be 

noted that the Danish Energy and Utilities sector is very small, which might explain the significantly higher 

CAAR in Denmark.  

  

Hereunder, in the later stages of the first wave, the pandemic’s long-term impact on the Energy and Utilities 

sector was still very uncertain. On the one hand, the possibility of a vaccine indicated that the world would 

effectively control the spread of COVID-19 and thus return to normal. In this case, it would be expected that 

demand for the Energy and Utilities sector would return to its pre-pandemic level. However, the worldwide 

increasing cases, the forecasts of a second wave, and the appearing virus mutations indicated that the pandemic 

would continue and have a longer effect. The continuation of the pandemic and its restriction further indicates 

possible shifts in consumption trends. Hereunder, the increasing appreciation of remote work suggests that it 

will be more common after the pandemic. Working more remotely even after the pandemic indicates that the 

demand for mobility will continue at a lower level in the long term than before the pandemic. 

Moreover, in the long run, consumers’ preferences regarding transportation forms, if COVID-19 continues to 

be a public health threat, are expected to change. More specifically, it is expected that individual transportation 

forms will be chosen over public transportation and air travel (Kanda & Kivimaa, 2020). Hence, the uncertainty 

regarding the pandemic’s long-term impact on the Energy and Utilities sector dominated investor expectations. 

 

8.2.7. Health Care Sector 

According to both the event study and the random-effects models, the Health Care sector significantly 

outperformed all other sectors, except Consumer Staples and Technology and Telecommunications. 

As evident in Figure 25, the health care sector quickly started recovering from the initial market crash, and in 

the instance of Norway significantly surpassed its pre-event performance. The Health Care sectors consist of 

the sub-sectors: Health Care Providers, Medical Equipment and Services, and Pharmaceuticals and 
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Biotechnology. This sub-section will examine the factors influencing the stock performance in the sub-sectors 

of the Health Care sector over the event period. 

 

Figure 25 – CAAR over Event Period [-20;80] for the Health Care sectoral indices 

 
The COVID-19 pandemic put the Health Care sector under immense pressure, as the consequences of the 

pandemic depended on its performance. Therefore, the work of Health Care companies was highly prioritized 

by governments. Consequently, the core activities of the Health Care sector were not directly disrupted by the 

restrictions and partial lockdowns. Hence, after adjusting to the new normal of social distancing and working 

remotely, and after overcoming the initial disruptions in deliveries, the activities of the Health Care sector were 

generally not significantly affected. However, the failing Health Care systems in other European countries, 

such as Italy, indicated the importance of national Health Care systems’ capacity and strategic responses. 

Therefore, the early stages of the pandemic were characterized by uncertainty on how resilient the 

Scandinavian Health Care systems would be to a sudden surge of patients. However, as the pandemic 

progressed and the number of patients increased, it became evident that the Scandinavian Health Care 

providers had supply shortages due to their limited capacities. The Health Care systems quickly showed their 

resilience when the initial challenges were overcome.   

 

On the other hand, the Medical Equipment and Services, and Pharmaceuticals and Biotechnology companies 

were among the winners of the pandemic. The sudden global increase in the number of hospital patients 

challenged healthcare providers’ capacity and increased the demand for existing and new medical equipment. 

In order to treat patients infected with the coronavirus, Health Care providers needed a larger capacity of all 

medical equipment, especially respirators. Moreover, as the development of the pandemic was uncertain, 

Health Care providers needed to prepare for possible unexpected increases in patients, which further increased 

the demand for medical equipment. Furthermore, to control the spread of the virus, governments and private 

Health Care providers demanded extensive amounts of testing kits to diagnose COVID-19. Lastly, as 

protection from the virus, the demand for medical masks and sanitizers increased significantly from private 

consumers and companies. Hence, the pandemic has for the Medical Equipment and Services sub-sector been 
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characterized by a significant increase in demand. Thus, the main challenge for the Medical Equipment and 

Services sector has been to fulfill the demand of the market in a time of supply shortages and uncertainty. 

 

The global desire to end the pandemic placed the Pharmaceuticals and Biotechnology sector under significant 

pressure due to the high demand for fast new information and treatments regarding COVID-19. Hereunder, 

governments worldwide pledged vast amounts to the research and treatment of COVID-19 and, most 

importantly, developing a vaccine. Given the acute need for a COVID-19 vaccine and the continued 

uncertainties regarding the disease, the circumstances of the vaccine production were not traditional. Firstly, 

historically producing a new vaccine has taken between 5 and 10 years (NC State University, 2020). The 

COVID-19 vaccine production had to be significantly faster, as the need for the vaccine was acute. Secondly, 

the vaccine is needed for almost the world’s population, making it difficult for companies to avoid shortages. 

Given the circumstances of the vaccine production, investing in the COVID-19 vaccine was a high risk, as the 

success of the vaccine was not guaranteed. Therefore, the vaccine-producing companies collaborated both with 

investors and governments. Considering the size of the market for COVID-19 treatments and the value-added 

in the case of successful treatment, private investors started investing in stocks of vaccine-producing 

companies. Therefore, Pharmaceutical and Biotechnology companies involved in developing the vaccine have 

experienced a significant increase in stock price, including, for instance, the Norwegian firm ArcticZymes 

Technologies and the British-Swedish firm AstraZeneca. Hence, the Pharmaceutical and Biotechnology sector 

performed well on the Scandinavian stock market over the event period due to the increased global demand 

for existing and new medical treatments and equipment.  

 

Hence, given the resilience of the Scandinavian health care companies, after the initial scare it became evident 

for investors that the pandemic would not have severe consequences for the sector. Moreover, as the demand 

shifted for the products and services of the sector, it became evident that the Scandinavian Health Care sector 

benefitted from the COVID-19 induced circumstances. Therefore, investors allowed this sector to recover the 

initial return decrease induced by fear and uncertainty.  

 

Furthermore, as the treatments of COVID-19 have been prioritized during the pandemic, other treatments and 

operations have been postponed. Moreover, the long-term effects of COVID-19 indicate increases in other 

health issues in the future. Therefore, the increased demand for Health Care products, services and research is 

also expected to continue after the pandemic. Lastly, it should be noted that the significantly better performance 

in Norway, can be due to both the characteristics of the pandemic in Norway and the sector composition, as 

several Norwegian companies are contributing to the vaccine production. 
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8.2.8. Industrials and Basic Materials Sector 

According to the event study, the Industrials and Basic Materials sector experienced a rapid fall in stock returns 

as part of the market crash in the initial stages of the pandemic. Hereunder, the event study indicated that the 

Industrials and Basic Materials sector started slowly recovering after the market crash. However, the fall in 

stock returns was larger, and the subsequent recovery was slower than other sectors, e.g., the Health Care and 

Consumer Staples sector. Hence, this sector was not one of the sectors that performed the best under the first 

wave. This was further supported with evidence from the random-effects models, which concluded that the 

Industrials and Basic Materials sector performed significantly worse than the Health Care sector over the event 

period.   

 

Figure 26 – CAAR over Event Period [-20;80] for the Industrials and Basic Materials sectoral indices 

 
As previously mentioned, the initial stages of the arrival of COVID-19 were characterized by significant 

uncertainty leading to a market crash in the Scandinavian stock markets. This uncertainty was specifically high 

for the Industrials and Basic Materials sector, which is highly sensitive to economic fluctuations. Hereunder, 

fear of lockdowns of factories and construction sites, global recession, and supply chain disruptions dominated 

the Industrials and Basic Materials sector.  

As the pandemic progressed in Scandinavia, it becomes evident that Denmark and Norway’s partial lockdowns 

did not consider workplaces dependent on physical attendance, as the governments wanted the productions 

and constructions to continue. Hence, the Industrials and Basic Materials companies located in Scandinavia 

were not as significantly disrupted by the lockdowns. However, companies with production outsourced to 

countries that entered total lockdown, did experience production lockdowns. Moreover, for companies located 

in Scandinavian still had to comply with the social distancing restrictions, which impacted the overall 

productivity. Hereunder, the biggest consequence of the pandemic for the Scandinavian Industrials and Basic 

Materials sector was the decrease in demand. More specifically, for the “Industrials Goods and Services” sub-

sector the decreased production activity and the decrease led the sector into a demand crisis. Hereunder, 

specifically the industrial transportation activities entered a severe demand crisis, as countries worldwide 
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closed their borders and the demand for industrial goods decreased.  Similarly, the decreased production 

activities led to a demand decrease in the “Basic Resources” sub-sector, as the demand for chemicals, industrial 

metals, and overall industrial materials.  

 

Lastly, for the “Construction and Materials” sub-sector, the existing projects were not significantly affected, 

as the Scandinavian governments aimed to keep construction going (Dansk Industri, 2020). Hereunder, besides 

a few delays and postponements, the existing projects were generally planned to be finalized on time, but still 

with significant uncertainty (Knudsen, 2020). Therefore, the activities in this sub-sector did not decrease 

significantly, as in the other sub-sectors, during the first wave. However, a late reaction from the pandemic 

was feared, as the global recession indicated, a shortage in supply of new construction projects after the existing 

contracts are over. The expected late decrease in new projects further indicates a long-run impact on the market, 

as competition for the new projects will be intense.  

 
Hence, for the Industrials and Basic Materials sector the COVID-19 pandemic overall led to supply disruptions 

and a shift in demand. Contrary, to some of the other sectors, the first wave did not lead to any significant 

changes in sectoral-trends in the Industrials and Basic Materials sector, that could indicate a long term impact. 

Hence, when returning to normal after the end of the pandemic the companies in this sector are expected to 

return to normal. However, given that the pandemic was still on going at the end of the first wave, and there 

were still uncertainties regarding when or if the pandemic would end, investors did not allow the sector to fully 

recover the market crash.  

 

8.3. Discussion of Stock Performance across the Scandinavian Countries  
As previously mentioned, the strategies to limit the spread of COVID-19 differed across the Scandinavian 

countries. While the Danish and Norwegian governments introduced extensive mandatory restrictions, the 

Swedish government relied more on recommendations. Hereunder, the country-specific random-effects 

models provide evidence that the implemented restrictive strategies also differed in their impact on stock 

performance. On the one hand, the introduced restrictions were found to positively impact Danish and 

Norwegian stock returns, indicating that the investors in the two countries believed that the restrictions would 

efficiently control the pandemic. On the other hand, the restrictive measures in Sweden were concluded to hurt 

stock performance, indicating that Swedish investors reacted negatively to the introduced restrictions. This 

reaction from the Swedish investors stems from the Swedish public’s support of their government's strategy 

and their opposition towards implementing restrictions (Business Insider, 2020).  

 

The economic impact of the pandemic also differed across the Scandinavian countries. Despite the less 

restrictive measures, it was observed that Norway was least impacted in terms of GDP growth and 
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unemployment. Contrary, Sweden experienced the smallest downturn in terms of consumer confidence and 

consumer spending. However, the economic impact of the pandemic was mitigated in the three countries 

through extraordinary fiscal and monetary policies, where the Swedish government and central bank 

introduced a more broad palette of policies than the Danish and Norwegian. Hereunder, the country-specific 

random-effects models found that the impact of extraordinary policies on stock performance differed across 

the Scandinavian countries. More specifically, it was found that only Danish investors reacted significantly to 

the introduction of COVID-19 related monetary policies, while the fiscal policy measures only effectively 

mitigated investors' fear in Sweden. This lack of reactions to the introduced extraordinary policies might be 

because most policies only targeted certain companies. Investors might, therefore, not have found the policies 

relevant for all of their investments.  

Despite these differences, the findings of the baseline random-effects model provide evidence that there is no 

significant difference in overall stock performance across the three countries over the event period. However, 

the event study did indicate that the stock performance did differ across the countries for specific sectors in 

certain periods of the first wave. For example, from Figure 23 and Figure 25 it was evident that the Technology 

and Telecommunications sector and the Health Care sector performed significantly better in Norway than in 

Denmark and Sweden in the late stages of the first wave. The substantially better performance in Norway can 

result from Norway's more successful strategy for retaining the spread of COVID-19, thus limiting the 

economic impact. Moreover, it can also be due to the difference in the composition of the sectors across the 

three countries, as, e.g., the Norwegian Health Care sector included several companies contributing to the 

vaccine production.   

 

8.4. Conclusions of Main Hypotheses 
In this section, the findings and discussion of the empirical results will be summarized by following up on 

the hypothesis defined in Chapter 4.  

 
Hypothesis 1: The first wave of COVID-19 in the Scandinavian countries has not caused significant 

fluctuations in stock return. 

The empirical results provided evidence on significant COVID-19 induced stock market fluctuations. Almost 

all Scandinavian sectoral indices experienced a significant decrease in stock prices during the market crash in 

March 2020, which was mainly caused by fear and uncertainty among investors in all three Scandinavian 

countries. This was further supported by the increase in COVID-19 cases and the global volatility index, which 

was concluded to have a significant negative relation to the stock performance. After the market crash, all three 

countries’ stock performance started improving, indicating a trend of recovery. On these grounds, Hypothesis 

1 is rejected.  
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Hypothesis 2: There is no difference in stock performance across sectors during the first wave of COVID-

19. 

The empirical results strongly suggested that the performance across Scandinavian sectoral indices differed. 

The discussion of the empirical results further supported the findings by relating observed sectoral trends to 

the performance of the respective sectoral indices.  

It was found that the COVID-19 outbreak in Scandinavia did affect almost all sectoral indices negatively at 

the beginning of the first wave. This was followed by increases in stock prices for most sectoral indices, 

indicating a trend of recovery. However, the staggering decrease in stock prices during the market crash and 

the subsequent recovery varied across sectoral indices. The difference in the impact across sectors was due to 

shifts in sectoral trends, e.g., shifts in consumer trends and demand. The shifts in sectoral trends were mainly 

caused by governmental interventions such as mobility restrictions, gathering bans, and travel bans, which led 

to temporary closures of multiple businesses in especially Denmark and Norway, where the preventative 

measures were more extensive.  

Simultaneously, the interventions triggered a decrease in consumer confidence and demand for certain 

products and services during the initial period of the first wave. It was further found that the Consumer 

Discretionary, Energy and Utilities, and Real Estate sectoral indices were massively affected by the decrease 

in demand among consumers in Scandinavia. Contrary, the Consumer Staples sectoral indices experienced a 

significant increase in demand as consumers shifted their focus to buying essential products. The demand for 

Consumer Staple products was further intensified as people stayed at home more than usual due to 

governmental restrictions. Supplementary, the use of digital devices and consumption of digital entertainment 

bloomed during the pandemic as remote work, which further stimulated the sales for the Technology and 

Telecommunication sector. In addition to this, the Health Care sector also showed resilience and benefitted 

from the pandemic’s circumstances. This sector played a critical function when it came to battling the outbreak. 

This was both in terms of treating the hospitalized COVID-19 patients and partaking in the development of 

effective treatments and vaccines. On the other hand, the new reality had harsh consequences for the Industrials 

and Basic Materials sector, which experienced low demand and uncertainty. Furthermore, the Financials sector 

was mostly indirectly affected by the pandemic as it primarily functioned as a solution to limit the negative 

economic impact of COVID-19. Consequently, for most sectors, it was found that the adverse effect on the 

stock market was only temporary since the observed and expected trends were pointing towards a return to 

normal after the pandemic. Considering these findings, it is evident that the stock performance across sectors 

differed significantly due to shifts in sectoral trends resulting from the COVID-19 outbreak in Scandinavia. 

Thus, Hypothesis 2 is rejected.  

 

Hypothesis 3: There is no significant difference in stock performance across the Scandinavian countries 

during the first wave of COVID-19. 
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The findings from the event study suggested that the sectoral stock return fluctuations across the three 

Scandinavian stock markets generally followed the same trends. Although some variations were identified for 

specific sectors in certain periods of the first wave, the baseline random-effects model concluded that no 

significant difference in stock performance across the three countries existed over the event period. This 

insinuates that the overall difference in the strategies employed by the Scandinavian governments was not 

reflected in the respective countries’ stock markets. This means that regardless of many businesses in Sweden 

remaining open throughout the event period, the empirical results showed that the Swedish stock market was 

equally affected. However, the restrictive measures did yield different reactions in the stock markets. More 

specifically, the restrictions had a positive impact on the Danish and Norwegian stock market, whereas the 

contrary was observed for the Swedish stock market. Hence, Hypothesis 3 is not rejected.     

 

Hypothesis 4: There is no indication of investors displaying loss-aversion during the first wave. 

Hypothesis 5: There is no indication of investors displaying herding behavior during the first wave. 

Hypothesis 6: There is no indication of investors displaying an overconfidence bias during the first wave. 

It was found that the psychology of investors played a considerable part in the stock market reaction during 

the event period. The alarming number of COVID-19 cases and the sudden governmental interventions created 

uncertainty and fear among investors, leading to trading decisions overshadowed by emotions, which resulted 

in panic selling induced by loss-aversion. The uncertainty also resulted in herding behavior, which was further 

intensified by the emergence of new inexperienced investors, who contributed with more noise trading. Lastly, 

it was also found that investor’s trading behavior displayed indications of overconfidence bias as a significant 

reaction to the spread of COVID-19 was first realized once the virus actually reached the Scandinavian 

countries. Additionally, it was found that in the recovery period, it was very likely that investors were too 

optimistic in their trading behavior as many sectors had almost recovered, although the pandemic was still 

continuing, and the second wave was still a possibility. Based on these findings, Hypothesis 4, 5, and 6 will be 

rejected. 

9. Conclusion  
The impact of the COVID-19 pandemic on stock performance in Denmark, Norway, and Sweden during the 

first wave was investigated in this thesis. Hereunder, it was examined how the impact differed across sectors 

and the three Scandinavian countries. Moreover, the thesis aimed to further understand the stock performances 

during the first wave through investors’ behavior. For this purpose, the thesis conducts an event study analysis 

for each country, which examines the abnormal stock return fluctuations across sectors during the different 

periods of the first wave. To support and further examine the results of the event analysis, the thesis introduces 

random-effects regression models.  
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The findings of the event study provided evidence that the COVID-19 outbreak resulted in significant stock 

return fluctuations in all three Scandinavian stock markets. However, the random-effects regression models 

found no significant difference in stock performance between these countries’ stock markets. Likewise, the 

event study analysis findings indicated that the three Scandinavian markets generally reacted uniformly to the 

outbreak during the first wave of COVID-19.  

 

The arrival of COVID-19 to Scandinavia fueled fear and uncertainty among investors who resorted to panic-

selling and herding behavior to mitigate their losses. In addition to this, the panel regression analysis found 

that the decrease in stock prices was further intensified by an increase in the global uncertainty index and the 

daily reported COVID-19 cases. The change in trading behavior in the initial period of the first wave was also 

evident in the event study analysis as it found a significant decrease in abnormal returns across nearly all 

Scandinavian sectors, resulting in a market crash in March 2020. The following months were characterized by 

a recovery, where investors established a more optimistic outlook on the progression of the pandemic for 

various reasons. One significant reason found by the panel regressions for the increasing stock prices was in 

certain parts of Scandinavia, the implementation of extraordinary monetary and fiscal policy measures. 

Additionally, the restrictions enforced in Denmark and Norway were also found to have contributed to the 

increased stock prices.  

 

The recovery period displayed an overall positive trend in stock performance with decreasing volatility towards 

the end of the first wave. To that end, both conducted analyses deemed the sectors Health Care, Consumer 

Staples, and Technology and Telecommunications to have performed the best during the first wave of the 

pandemic. Investors’ focus turned to the Health Care sector as it played a significant part in combating the 

virus and contributing to the development of vaccines. On the other hand, the Consumer Staples and 

Technology and Telecommunications sectors were positively affected due to heightened demand from people 

staying more at home. In contrast, it was concluded that the Consumer Discretionary, Energy and Utilities and 

Real Estate sectors were hardest hit during the first wave. The three sectors were affected by the decrease in 

consumer confidence, causing negative trend shifts across these sectors. Thus, it was concluded that each sector 

in the Scandinavian stock markets was differently affected by the arrival of COVID-19 during the first wave 

as the new market conditions led to shifts in demand and overall trends across sectors.  

 

Nevertheless, the negative effect on the stock market was only momentary as the trend in most sectoral indices 

pointed towards a more positive development, where sectors mostly would return to their normal activity 

levels, given that an effective vaccine will be developed and distributed in the near future. However, as there 

at the end of the first wave still was uncertainty regarding the vaccine, and a possible second wave investors 

did not allow most sectors to fully recover during the event period.  
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10. Limitations of Thesis 
This section will discuss the limitations of the thesis’ findings. This thesis has focused on the three 

Scandinavian countries; Denmark, Norway, and Sweden. The results of this thesis are therefore limited to 

Scandinavia and thus not applicable to other countries. However, some of the findings can be similar to the 

impact of COVID-19 on other Nordic or European countries. Furthermore, we recognize that the results of this 

thesis are only based on a certain period of the pandemic. The later stages of the pandemic are therefore not 

reflected in the findings of the thesis. To that end, only the information available during the analyzed period 

was used to interpret the results and evaluate the long-term impacts of COVID-19. During this period, there 

existed much uncertainty about how the pandemic would evolve, making it challenging to draw detailed 

predictions of the long-term effects of COVID-19. Moreover, we acknowledge that the definition of the first 

wave in Scandinavia can vary across analysts. Hence, our findings may not be directly comparable with the 

results from other studies in some cases.  

 

Additionally, the thesis examined the impact of COVID-19 across all sectors. Therefore, the thesis has been 

constrained from conducting an in-depth analysis of the effect on each sector. Hereunder, to have a sufficient 

number of companies in each sector, the sector definitions applied are very broad. Hence, we recognize that 

the findings for the sectoral impacts are not very comprehensive.  

 

Furthermore, in the event study, the same windows were applied to all countries and sectors to compare them. 

However, given that the event days and the trading days for countries and companies differ, the event windows 

do not necessarily contain the same dates. It is, therefore, possible that one of the Scandinavian stock markets 

has reacted to new knowledge in the event period, which the other two countries have not been exposed to. 

Alternatively, the event windows could have been based on specific dates, which would challenge the 

comparability of the windows. However, as the difference in the dates is relatively small, it is not expected to 

have had a significant impact. 

 

Lastly, as emphasized in section 1.3, there exists a disconnect between the real economy and the stock market. 

We acknowledge that since the stock market does not include all companies, it is in many cases challenging 

to draw overall conclusions about the impact on one sector from its sectoral index’ stock performance 

exclusively. Therefore, our findings from the event study and panel data analysis are supported by further 

interpretations of the effect on each sector.  
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11. Suggestions for Future Research 
This section will present recommendations for future research based on the findings of this thesis.  

Given that the results for the thesis are delimited to the first wave of the COVID-19 pandemic, we would 

recommend future research to include the pandemic’s later stages to assess the total impact of the pandemic 

so far.  

Furthermore, as the findings of this thesis are limited to Scandinavia, extending future research to other 

countries is recommended. Hereunder, comparing COVID-19 induced stock fluctuations in one of the 

Scandinavian countries with the corresponding fluctuations in other parts of the world is expected to create 

value. As previously mentioned in section 3.1.1, Lee et al. (2018) found that the trading behavior during high-

risk periods differed between countries with collectivistic culture and individualistic culture, where the 

individualistic Scandinavian countries are more prone to invest more during high–risk periods.  Given these 

findings, we believe that there is value in examining trading behavior and stock performance during the 

pandemic in a Scandinavian and in a country with a collectivistic culture. Such research could reveal if the 

individualistic Scandinavian culture did impact trading behavior during the COVID-19 crisis. 

Moreover, the significant differences in stock performance across sectoral indices indicate a value in 

conducting independent research for each sector. Focusing on one sector will allow for an in-depth analysis of 

the COVID-19 induced shifts in demand, supply, and overall consumer trends in each sector. Hence, it would 

give a more clear picture of the long-term effect of COVID-19 on these sectors.  

  



   
 

 112  

12. Reference List 
ACEA. (2021). Coronavirus / COVID-19. Retrieved on March 22nd from European Automobile 

Manufacturers Association: https://www.acea.be/industry-topics/tag/category/coronavirus-covid-19 

 

Ackert, L. F., & Deaves, R. (2010). Behavioral finance: Psychology, decision-making, and markets. Mason: 

OH: South-Western Cengage Learning. 

 

Aday, S., & Aday, M. S. (December 2020). Impact of COVID-19 on the food supply chain. Food Quality 

and Safety, s. 167–180. Retrieved on March 2nd from: https://academic.oup.com/fqs/article/4/4/167/5896496 

 

Alam, M. M., Wei, H., & Wahid , A. N. (November 2020). COVID‐19 outbreak and sectoral performance of 

the Australian stock market: An event study analysis . Australian Economic Papers. 

 

Alvarez And Marsal. (6. February 2021). The impact of COVID-19 on the retail industry. Retrieved on 

February 12th from Alvarez And Marsal: https://www.alvarezandmarsal.com/insights/impact-covid-19-uk-

retail-industry 

 

Amundsen, B. (26. March 2020). Very low mortality rate from coronavirus in Norway compared to other 

countries. Retrieved on January 23rd from Science Norway: https://sciencenorway.no/covid19-crisis-

epidemic/very-low-mortality-rate-from-coronavirus-in-norway-compared-to-other-countries/1661751 

 

Bandura, A. (1977). Social learning theory. Englewood Cliffs: Prentice Hall. 

 

Banerjee, A. V. (August 1992). THE QUARTERLY JOURNAL OF ECONOMICS. Retrieved on March 

22nd from JSTOR: https://economics.mit.edu/files/8869 

 

Barrett, M. (22. December 2020). What have Norway, Finland and Denmark got right on Covid-19? 

Retrieved on February 14th from Newstatesman: 

https://www.newstatesman.com/world/europe/2020/12/what-have-norway-finland-and-denmark-got-right-

covid-19 

Beck, T. (13. August 2020). How is coronavirus affecting the banking sector? Retrieved on April 22nd from 

Economics Observatory: https://www.economicsobservatory.com/how-coronavirus-affecting-banking-sector 

 

Berger, E. (2. May 2020). Tegnell: Italienresenärerna inte största källan till smitta. Retrieved on April 4th 

from Svt Nyheter: https://www.svt.se/nyheter/inrikes/tegnell-italienresenarerna-inte-storsta-kallan-till-smitta 



   
 

 113  

 

Blankenship, B. (13. October 2020). Why the stock market is separate from the real economy. Retrieved on 

April 11th from CGTN: https://news.cgtn.com/news/2020-10-13/Why-the-stock-market-is-separate-from-the-

real-economy-Uy6ZFH0KnC/index.html 

 

Boyer, C. (May 2020). The psychology behind panic selling. Retrieved on April 22nd from Wealthify: 

https://www.wealthify.com/blog/the-psychology-behind-panic-selling 

 

Brown, S. J., & Warner, J. B. (September 1980). Science Direct. Retrieved on March 15th from Measuring 

security price performance: https://www.sciencedirect.com/science/article/abs/pii/0304405X80900021 

 

Bryman, A., & Bell, E. (2011). Business Research Methods. Oxford. 

 

Business Insider. (10. May 2020). 7 people in Sweden told us why they think their government made the 

right call in having no coronavirus lockdown. Retrieved on May 12th from Business Insider: 

https://www.businessinsider.com/sweden-why-people-are-happy-with-no-lockdown-coronavirus-plan-2020-

5?r=US&IR=T 

 

Cboe Exchange. (2. March 2021). VIX Futures & Options Strategies. Retrieved on February 13th from Cboe: 

https://www.cboe.com/tradable_products/vix/ 

 

Chaudhury, M. (2014). How Did the Financial Crisis Affect Daily Stock Returns? The Journal of Investing. 

Chen, C.-D., Tang, W.-W., Chen, C.-C., & Huang, B.-Y. (2009). The Positive and Negative Impacts of the 

Sars Outbreak: A Case of the Taiwan Industries. The Journal of Developing Areas , Fall, 2009, Vol. 43, No. 

1 (Fall, 2009), pp. 281- 293. 

 

Christensen, M., & Pedersen, F. (2003). Aktieinvestering : teori og praktisk anvendelse (2th edition). Jurist- 

og Økonomforbundet. 

 

Danish Health Authority. (27. February 2020). Første dansker med COVID-19 har det godt, og er i 

hjemmeisolation. Retrieved on January 19th from Danish Health Authority: 

https://www.sst.dk/da/Nyheder/2020/Foerste-dansker-med-COVID-19-har-det-godt_-og-er-i-

hjemmeisolation 

 



   
 

 114  

Danish Health Authority. (10. November 2020). Long-term health effects of COVID-19. Retrieved on 

January 10th from www.sst.dk: https://www.sst.dk/en/English/Corona-eng/COVID-19-and-novel-

coronavirus/Long-term-effects-of-COVID-19 

 

Danish Health Authority. (28. January 2020). Ny Coronavirus – fortsat kun lav risiko i Danmark. Retrieved 

on January 22nd from Danish Health Authority: https://www.sst.dk/da/Nyheder/2020/Ny-Coronavirus-_-

fortsat-kun-lav-risiko-i-Danmark 

 

Danish Health Authority. (25. February 2020). Sundhedsstyrelsen ændrer risikovurdering og udsender nye 

retningslinjer for håndtering af COVID-19. Retrieved on January 15th from Danish Health Authority: 

https://www.sst.dk/da/Nyheder/2020/Sundhedsstyrelsen-aendrer-risikovurdering-og-udsender-nye-

retningslinjerne-for-haandtering-af-COVID-19 

 

Danish Health Authority. (18. February 2021). People at higher risk. Retrieved on January 10th from 

www.sst.dk: https://www.sst.dk/en/English/Corona-eng/COVID-19-and-novel-coronavirus/People-at-higher-

risk 

 

Danmarks Nationalbank. (2020). Internationale økonomisk- politiske tiltag under covid-19-krisen. 

Nationalbanken. 

 

Danmarks Statistik. (January 2021). Detailsalget dykker markant i januar. Retrieved on April 2nd from 

Danmarks Statistik: https://www.dst.dk/da/Statistik/nyt/NytHtml?cid=31631 

 

Dansk Erhverv. (Maj 2020). Coronakrisens konsekvenser i detailhandlen. Retrieved on March 3rd from 

Dansk Erhverv: https://www.danskerhverv.dk/siteassets/mediafolder/dokumenter/01-

analyser/analysenotater-2020/coronakrisen-konsekvenser-i-detailhandlen.pdf 

 

Dansk Industri. (2020). Dansk byggeris nærmarkeder har foreløbigt klaret sig godt gennem coronakrisen . 

Dansk Industri. 

 

Danske Bank. (17. June 2020). Nordic Summit 2020: Will COVID-19 put a halt to renewable energy 

investments? Retrieved on April 1th  from Danske Bank: https://danskebank.com/news-and-insights/news-

archive/news/2020/17062020 

 



   
 

 115  

Deloitte. (September 2020). COVID-19 CEE banking sector impact survey. Retrieved on March 22nd from 

Deloitte: https://www2.deloitte.com/ba/en/pages/about-deloitte/articles/covid-19-cee-banking-sector-impact-

survey.html 

 

Deloitte. (2020). Impact of COVID-19 on the hospitality industry and its effect on audit. Retrieved on March 

22nd from Deloitte: https://www2.deloitte.com/xe/en/pages/about-deloitte/articles/the-grind/impact-covid-19-

hospitality-industry-effect-audit.html 

 

Deloitte. (April 2020). Impact of COVID-19 on the insurance industry. Retrieved on March 22nd from 

Deloitte: https://www2.deloitte.com/ie/en/pages/covid-19/articles/impact-COVID-19-insurance-

industry.html 

 

Deloitte. (2021). COVID-19 Outlook on the US Media & Entertainment Industry. Retrieved on March 22nd 

from Deloitte: https://www2.deloitte.com/global/en/pages/about-deloitte/articles/covid-19/covid-19-outlook-

on-media-industry.html 

 

Deloitte. (2021). Digital Consumer Trends 2020 - The Nordic cut. Deloitte. 

 

Devenow, A., & Welch, I. (1996). Rational herding in financial economics. Los Angeles: European 

Economic Review. 

 

Dhall, R., & Singh, B. (6. November 2020). The COVID-19 Pandemic and Herding Behaviour: Evidence 

from India’s Stock Market. Millennial Asia, s. 366–390. Retrieved on April 5th from 

https://journals.sagepub.com/doi/full/10.1177/0976399620964635 

 

Economic Times. (27. March 2020). Lockdown may not be enough to contain coronavirus spread in India: 

Rajan. Retrieved on February 2nd from Economic Times: 

https://economictimes.indiatimes.com/news/economy/policy/lockdown-may-not-be-enough-to-contain-

coronavirus-spread-in-india-rajan/articleshow/74827636.cms?from=mdr 

 

Euromonitor. (2021). COUNTRY & LIFESTYLE STATISTICS. Retrieved on February 17th from 

Euromonitor International: https://www.euromonitor.com/sweden/country-factfile 

 

Euromonitor. (2021). COUNTRY & LIFESTYLE STATISTICS. Retrieved on February 17th from 

Euromonitor International: https://www.euromonitor.com/denmark/country-factfile 



   
 

 116  

 

Euromonitor. (2021). COUNTRY & LIFESTYLE STATISTICS . Retrieved on February 17th from 

https://www.euromonitor.com/norway/country-factfile: Euromonitor International 

 

Eurostat. (2021). GDP down by 0.6% and employment up by 0.3% in the euro area. Eurostat. 

 

Eurostat. (2021, February 16). GDP down by 0.6% and employment up by 0.3% in the euro area. Retrieved 

on March 1st from Eurostat: https://ec.europa.eu/eurostat/documents/2995521/11562947/2-16022021-AP-

EN.pdf/eb164095-6de4-a6a1-cd87-60c4a645e5e1 

 

Fama, E. (1998). Market efficiency, long term returns, and behavioral finance. Journal of Financial 
Economics, s. 283—306. 

 

Finans Danmark. (19. May 2020). Bankernes kapitalsituation og corona-krisen . Retrieved on February 17th 

from Finans Danmark: https://finansdanmark.dk/media/40708/bankernes-kapitalsituation-og-corona-

krisen_final.pdf 

Finans Norge. (2021). Forventningsbarometeret. Retrieved on February 17th from Finans Norge: 

https://www.finansnorge.no/aktuelt/nyheter/forventningsbarometeret/ 

 

Fjeldstad, M. O., & Cotten, S. (20. April 2020). COVID-19 response upends Nordic commercial property 

market. Retrieved on April 17th from Nordic Credit Rating: https://nordiccreditrating.com/uploads/2020-

04/NCR_-_COVID-19_response_upends_Nordic_commercial_property_market.pdf 

 

Folkehelseinstituttet. (5. April 2020). Kunnskap, situasjon, prognose, risiko og respons i Norge etter uke 14. 

Retrieved on February 14th from Folkehelseinstituttet: 

https://www.fhi.no/contentassets/c9e459cd7cc24991810a0d28d7803bd0/vedlegg/notat-om-risiko-og-

respons-2020-04-05.pdf 

 

Folkehelseinstituttet. (27. February 2020). Tre nye personer har testet positivt på koronavirus . Retrieved on 

February 13th from Folkehelseinstituttet: https://www.fhi.no/nyheter/2020/tre-nye-personer-har-testet-

positivt-pa-koronavirus/ 

 

Folkhälsomyndigheten. (20. October 2020). Beslut om skärpta allmänna råd i Uppsala län. Retrieved on 

February 13th from Folkhälsomyndigheten: https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/oktober/beslut-om-skarpta-allmanna-rad-i-uppsala-lan/ 

 



   
 

 117  

Folkhälsomyndigheten. (10. March 2020). Flera tecken på samhällsspridning av covid-19 i Sverige. 

Retrieved on February 13th from Folkhälsomyndigheten: https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/mars/flera-tecken-pa-samhallsspridning-av-Covid-19-i-sverige/  

 

Folkhälsomyndigheten. (17. March 2020). Lärosäten och gymnasieskolor uppmanas nu att bedriva 

distansundervisning. Retrieved on February 13th from Folkhälsomyndigheten: 

https://www.folkhalsomyndigheten.se/nyheter-och-press/nyhetsarkiv/2020/mars/larosaten-och-

gymnasieskolor-uppmanas-nu-att-bedriva-distansundervisning/ 

 

Folkhälsomyndigheten. (13. March 2020). Ny fas kräver nya insatser mot covid-19. Retrieved on February 

13th from Folkhälsomyndigheten: https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/mars/ny-fas-kraver-nya-insatser-mot-Covid-19/ 

 

Folkhälsomyndigheten. (26. February 2020). Nytt bekräftat fall av covid-19. Retrieved on February 13th from 

Folkhälsomyndigheten: https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/februari/nytt-bekraftat-fall-av-Covid-19/ 

 

Folkhälsomyndigheten. (29. May 2020). Nytt om provtagning inom äldreomsorgen. Retrieved on February 

13th from Folkhälsomyndigheten: https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/maj/nytt-om-provtagning-inom-aldreomsorgen/ 

 

Folkhälsomyndigheten. (9. April 2020). Resultat från undersökning av förekomsten av covid-19 i region 

Stockholm. Retrieved on February 13th from Folkhälsomyndigheten: 

https://www.folkhalsomyndigheten.se/nyheter-och-press/nyhetsarkiv/2020/april/resultat-fran-undersokning-

av-forekomsten-av-covid-19-i-region-stockholm/ 

 

Frayer, L. (1. February 2021). The Mystery Of India's Plummeting COVID-19 Cases. Retrieved on February 

6th from NPR: https://www.npr.org/sections/goatsandsoda/2021/02/01/962821038/the-mystery-of-indias-

plummeting-covid-19-cases?t=1614716346177 

 

Frejdeman, H. (17. March 2020). Löfven: Gymnasier ska gå över till distansstudier. Retrieved on February 

4th from Svenska Dagbladet: https://www.svd.se/presstraff-i-dag-med-utbildningsministern 

 

Gascon, C. S., & Haas, J. (6. October 2020). The Impact of COVID-19 on the Residential Real Estate 

Market. Retrieved on April 4th from Federal Reserve Bank of St. Louis: 



   
 

 118  

https://www.stlouisfed.org/publications/regional-economist/fourth-quarter-2020/impact-covid-residential-

real-estate-market 

 

Google Finance. (May 2021). CBOE Volatility Index (^VIX). Retrieved on February 12th from Google 

Finance: 

https://finance.yahoo.com/quote/%5EVIX/history?period1=1581120000&period2=1596844800&interval=1d

&filter=history&frequency=1d&includeAdjustedClose=true 

 

Gorman, J. (4. November 2020). Denmark Will Kill All Farmed Mink, Citing Coronavirus Infections . 

Retrieved on March 13th from The New York Times: https://www.nytimes.com/2020/11/04/health/covid-

mink-mutation.html 

 

Government of Sweden. (2020). Press releases. Retrieved on February 24th from Government Offices of 

Sweden: https://www.government.se/press-releases/ 

 

Haroon, O., & Rizvi, S. A. (2020). COVID-19: Media coverage and financial markets behavior—A sectoral 

inquiry. Journal of Behavioral and Experimental Finance. 

 

Harris, T., Yelowitz, A., & Courtemanche, C. (8. February 2021). The impact of Covid-19 on the life 

insurance market was minimal. Retrieved on March 29th from IZA World of Labor: 

https://wol.iza.org/opinions/impact-of-covid-19-on-life-insurance-market-minimal 

 

Hayes, A. (25. June 2019). Dotcom Bubble. Retrieved on March 24th from Investopedia: 

https://www.investopedia.com/terms/d/dotcom-bubble.asp 

 

Henley, Jon. (15. April 2020). Critics question Swedish approach as coronavirus death toll reaches 1,000. 

Retrieved on March 21th from The Guardian: https://www.theguardian.com/world/2020/apr/15/sweden-

coronavirus-death-toll-reaches-1000 

 

Hoffmann, A. O., Post, T., & Pennings, J. M. ( 2012). Individual investor perceptions and behavior during 

the financial crisis. Journal of Banking & Finance. 

 

Honore, D. R. (27. July 2020). Danmark og Sverige havde forskellige strategier: Nu er der mere gang i det 

danske detailsalg. Retrieved on March 12th from Berlingske: https://www.berlingske.dk/samfund/danmark-

og-sverige-havde-forskellige-strategier-nu-er-der-mere-gang-i-det 



   
 

 119  

 

 

Horowitz, J. (20. February 2020). Goldman Sachs warns of stock market correction. Retrieved on April 1th 

from CNN Business: https://edition.cnn.com/2020/02/20/investing/premarket-stocks-trading/index.html 

 

HUI. (March 2020). The Food Retail Index March 2020. Retrieved on April 6th from Swedish Food Retailers' 

Federation and HUI Research.: https://via.tt.se/data/attachments/00005/9a1d2b29-148a-4213-a39d-

9573714189e4.pdf 

 

Hurst, N. (10. February 2016). Overconfidence, Loss Aversion are Key Predictors for Investment Mistakes. 

Retrieved on March 29th from News Bureau University of Missouri: 

https://munewsarchives.missouri.edu/news-releases/2016/0210-overconfidence-loss-aversion-are-key-

predictors-for-investment-mistakes/ 

 

IHS Markit. (2021). Coronavirus Impact on the Automotive Industry. Retrieved on March 23th from IHS 

Markit: https://ihsmarkit.com/topic/coronavirus-implications-automotive.html 

 

International Tax review. (29. June 2020). How COVID-19 has impacted the financial services sector 

Retrieved on February 25th from International Tax review: 

https://www.internationaltaxreview.com/article/b1mph5b8yvgwwv/how-covid-19-has-impacted-the-

financial-services-sector 

 

Investopedia. (24. April 2021). Consumer Discretionary. Retrieved on February 17th from Investopedia: 

https://www.investopedia.com/terms/c/consumer-discretionary.asp 

 

Jennings, R. (04. March 2020). Why Taiwan Has Just 42 Coronavirus Cases while Neighbors Report 

Hundreds or Thousands. Retrieved on March 2nd from www.voanews.com: 

https://www.voanews.com/science-health/coronavirus-outbreak/why-taiwan-has-just-42-coronavirus-cases-

while-neighbors-report 

 

Johnston, C. (2020). EBOLA, SARS & COVID-19: HOW GLOBAL DISEASES IMPACT THE 

MARKETS. Retrieved on January 29th from Trader Life: https://traderlife.co.uk/features/trading-

history/ebola-sars-covid-19-how-global-diseases-impact-the-markets/ 

 



   
 

 120  

Kahneman, D., & Tversky, A. (March 1979). Prospect Theory: An Analysis of Decision under Risk. 

Econometric Society, s. 263-291. 

 

Kanda, W., & Kivimaa, P. (2020). What opportunities could the COVID-19 outbreak offer for sustainability 

transitions research on electricity and mobility? Energy Res Soc Sci. 2020 Oct; 68: 101666. 

 

Keynes, J. M. (1936). The general theory of employment, interest and money. New York: Harcourt. 

 

Kindahl, A. (18. November 2020). Nordic Spotlight: COVID-19 Weighs On Creditworthiness. Retrieved on 

March 26th from S&P Global Rating: 

https://www.spglobal.com/_assets/documents/ratings/research/100047504.pdf 

 

Knudsen, M. L. (2020). Covid-19: 8 udfordringer byggebranchens virksomheder står med netop nu. 

Retrieved on March 28th from Byggefakta: https://www.byggefakta.dk/blog/8-udfordringer-som-

byggebranchens-virksomheder-staar-med-netop-nu 

 

Konjunkturinstitutet. (2021). Household indicators, monthly. Retrieved on March 18th from 

Konjunkturinstitutet: http://statistik.konj.se/PxWeb/pxweb/en/KonjBar/KonjBar__hushall/Indikatorhus.px/ 

 

Krisinformation. (31. January 2020). The first confirmed coronavirus case in Sweden. Retrieved on January 

4th from Krisinformation: https://www.krisinformation.se/en/news/2020/january/who-classes-the-outbreak-

of-the-corona-virus-as-an-international-threat-to-human-life2 

 

Kristensen, A. D. (21. Juni 2020). Nabotjek: Sådan har corona påvirket boligmarkedet i Norge og Sverige. 

Retrieved on March 27th from Boligsiden: https://www.boligsiden.dk/nyheder/2020/06/nabotjek-saadan-har-

corona-paavirket-boligmarkedet-i-norge-og-sverige/ 

 

Kroll. (2020). A Tale of Two Lockdowns: Retail Sales in Sweden and Gree. Retrieved on March 2nd  from 

Kroll: https://www.kroll.com/-/media/kroll/pdfs/publications/a-tale-of-two-lockdowns-retail-sales-in-

sweden-and-greece.pdf 

 

Larsson, Y. (16. April 2020). En tredjedel av alla dödsfall från äldreboenden i Sverige. Retrieved on 

February 11th from Svt Nyheter: https://www.svt.se/nyheter/inrikes/en-tredjedel-av-alla-dodsfall-fran-

aldreboenden-i-sverige 

 



   
 

 121  

Lee, S., Switzer, L. N., & Wang, J. (2018). Risk, culture and investor behavior in small (but notorious) 

Eurozone countries. Journal of International Financial Markets, Institutions & Money. 

 

Liu, H., Manzoor, A., Wang, C., Zhang, L., & Manzoor, Z. (2020). The COVID-19 Outbreak and Affected 

Countries Stock Markets Response. International Journal of Environmental Research and Public Health. 

 

Lobianco, D. (16. April 2021). The Evolution Of Showing Homes During COVID-19. Retrieved on February 

11th from Rocket Mortgage: https://www.rocketmortgage.com/learn/evolution-of-home-showings-during-

covid-19 

 

Ma, C., Rogers, J., & Zhou, S. (2020). Modern Pandemics: Recession and Recovery. Social Science 

Research Network. 

 

MacKinlay, A. C. (Marts 1997). Event Studies in Economics and Finance. Journal of Economic Literature , 

Mar., 1997, Vol. 35, No. 1 (Mar., 1997), pp. 13- 39. 

 

Maan, A. (31. October 2020). U.S. reports world record of more than 100,000 COVID-19 cases in single 

day. Retrieved on February 11th from Reuters: https://www.reuters.com/article/us-health-coronavirus-usa-

record-idUSKBN27G07S 

 

Marquardt, A. (22. February 2021). Flashback: How the stock market started to warn us that COVID-19 was 

going to be a big deal. Retrieved on February 10th from Fortune: https://fortune.com/2021/02/22/stock-

market-february-2020-sp-500-spx-dow-jones-djia-what-was-happening/ 

 

Mckinsey. (8. October 2020). Wall Street versus Main Street: Why the disconnect? Retrieved on February 

13th from Mckinsey: https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-

insights/wall-street-versus-main-street-why-the-disconnect# 

 

Mckinsey. (12. March 2021). COVID-19’s impact on demand and costs in the CPG industry. Retrieved on 

March 11th from Mckinsey: https://www.mckinsey.com/industries/consumer-packaged-goods/our-

insights/covid-19s-impact-on-demand-and-costs-in-the-cpg-industry 

 

McQueen, G., & Roley, V. V. (July 1993). Stock Prices, News, And Business Conditions. Review of 

Financial Studies. 

 



   
 

 122  

Merriam-Webster. (May 2021). Scandinavia. Retrieved on April 23rd from Merriam-Webster: 

https://www.merriam-webster.com/dictionary/Scandinavia 

 

Minitab. (16. October 2014). How Important Are Normal Residuals in Regression Analysis? Retrieved on 

April 23rd from Minitab: https://blog.minitab.com/en/adventures-in-statistics-2/how-important-are-normal-

residuals-in-regression-analysis 

 

Moden, N., & Neufeld, P. (3. November 2020). How COVID-19 has sped up digitization for the banking 

sector. Retrieved on April 23rd from Ernst & Young: https://www.ey.com/en_gl/financial-services-

emeia/how-covid-19-has-sped-up-digitization-for-the-banking-sector 

 

Moore, S. (8. September 2020). Researchers Examined The 2020 Market Crash. Here’s What They Found. 

Retrieved on April 25th from Forbes: https://www.forbes.com/sites/simonmoore/2020/09/08/researchers-

examined-the-2020-market-crash-heres-what-they-found/?sh=333926be6f18 

 

Nasdaq. (2020, March). GLOBAL MARKETS-Stocks crash as pandemic panic sweeps markets. Retrieved 

on April 22th from Nasdaq: https://www.nasdaq.com/articles/global-markets-stocks-crash-as-pandemic-

panic-sweeps-markets-2020-03-12 

 

Nasdaq OMX Nordic. (May 2021). Indeks. Retrieved on January 23th from Nasdaq OMX Nordic: 

http://www.nasdaqomxnordic.com/indeks 

 

Naseem, S., Mohsin, M., Hui, W., Liyan, G., & Penglai, K. (2021). The Investor Psychology and Stock 

Market Behavior During the Initial Era of COVID-19: A Study of China, Japan, and the United States. 

Frontier in Psychology. 

 

Nastaq. (18. January 2021). 4 Stocks to Tap Pandemic-Led Online Shift in Consumer Staples. Retrieved on 

March 23th from Nastaq: https://www.nasdaq.com/articles/4-stocks-to-tap-pandemic-led-online-shift-in-

consumer-staples-2021-01-18 

 

NC State University. (2020). Vaccine Q&A: How Long Does It Take to Make Vaccines? Retrieved on April 

22th from NC State University: https://news.ncsu.edu/2020/12/vaccine-manufacturing-q-and-a/ 

 



   
 

 123  

Nikel, D. (14. March 2020). Norway Closes All Airports To Foreigners As Coronavirus Cases Mount. 

Retrieved on March 23th from Forbes: https://www.forbes.com/sites/davidnikel/2020/03/14/norway-closes-

all-airports-to-foreigners-as-coronavirus-cases-mount/?sh=7dbce07a1913 

 

Nordea. (2020). Spending is back: Nordics lead the recovery. Retrieved on March 12th from Open Insights by 

Nordea: https://insights.nordea.com/en/economics/spending-is-back-the-nordic-recovery-from-coronavirus/ 

 

Nordea. (7. March 2020). Sweden Corona Watch: Overview of measures and comments. Retrieved on 

February 1th from Nordea Corporate: https://corporate.nordea.com/article/56316/sweden-corona-watch-

overview-of-measures-and-comments 

 

Nordea. (2020). Sweden Corona Watch: Overview of measures and comments. Retrieved on February 1th 

from Corporate Nordea: https://corporate.nordea.com/article/56316/sweden-corona-watch-overview-of-

measures-and-comments 

 

Nordea. (1. February 2021). Nordic housing markets hit record highs. Retrieved on February 1th from 

Nordea: https://insights.nordea.com/en/economics/nordic-housing-prices/ 

 

Nordea. (17. March 2021). The pandemic has lured reluctant food shoppers online. Retrieved on February 1th 

from Nordea: https://insights.nordea.com/en/business/online-groceries-retail/ 

 

Norges Bank. (2020). NYHETER. Retrieved on February 1th from Norges Bank: https://www.norges-

bank.no 

 

NRK. (12. March 2020). FHI trekker nye karanteneråd. Retrieved on February 14th from NRK: 

https://www.nrk.no/norge/alle-utdanningsinstitusjoner-stenges-_-flere-arrangementer-og-virksomheter-far-

forbud-1.14940952 

 

Nykredit. (9. September 2020). Corona har lokket en ny investor-type til markedet. Retrieved on March 1th 

from Nykredit: https://www.nykredit.dk/dit-liv/formue/nyheder/2020/09/corona-har-lokket-en-ny-investor-

type-til-markedet/ 

 

Ourworldindata.org. Coronavirus Pandemic (COVID-19). Retrieved on January 1th from 

Ourworldindata.org:  https://ourworldindata.org/coronavirus 

 



   
 

 124  

 

Parker, T. (20. March 2021). 4 Behavioral Biases and How To Avoid Them. Retrieved on April 1th from 

Investopedia: https://www.investopedia.com/articles/investing/050813/4-behavioral-biases-and-how-avoid-

them.asp 

 

Peters, C. (8. June 2020). A detailed timeline of all the ways Trump failed to respond to the coronavirus. 

Retrieved on February 1th from https://www.vox.com/2020/6/8/21242003/trump-failed-coronavirus-response 

 

Pettinger, T. (16. January 2018). Herding behaviour. Retrieved on April 2nd from Economics Help: 

https://www.economicshelp.org/blog/137494/concepts/herding-behaviour/ 

 

Putkuri, H., & Ahoniemi, K. (20. May 2020). Nordic countries are vulnerable to housing market risks 

aggravated by the coronavirus pandemic. Retrieved on April 2nd from Bank of Finland Bulletin: 

https://www.bofbulletin.fi/en/2020/2/nordic-countries-are-vulnerable-to-housing-market-risks-aggravated-

by-the-coronavirus-pandemic/ 

 

PWC. (2021). COVID-19 and the media industry. Retrieved on March 22nd from PWC: 

https://www.pwc.com/us/en/library/covid-19/coronavirus-impacts-media.html 

 

PWC. (2021). Energy industry and COVID-19 (coronavirus): strategising for the ‘new normal’. Retrieved on 

March 22nd from PWC Global: https://www.pwc.com/gx/en/issues/crisis-solutions/covid-19/energy-utilities-

resources-coronavirus.html 

 

Regeringen. (2020). Nyheder. Retrieved on January 22nd from Regeringen: 

https://www.regeringen.dk/nyheder/ 

 

Regjeringen. (7. August 2020). Bremser videre gjenåpning. Retrieved on January 22nd from Regjeringen: 

https://www.regjeringen.no/no/aktuelt/bremser-videre-gjenapning/id2724235/ 

 

Regjeringen. (8. June 2020). Economic measures in Norway in response to Covid-19. Retrieved on January 

22nd from Government.no: https://www.regjeringen.no/en/topics/the-economy/economic-policy/economic-

measures-in-norway-in-response-to-covid-19/id2703484/ 

 



   
 

 125  

Regjeringen. (8. March 2020). Economic measures in Norway in response to COVID-19. Retrieved on 

January 22nd from Government.no: https://www.regjeringen.no/en/aktuelt/economic-measures-in-norway-in-

response-to-covid-192/id2695355/ 

 

Regjeringen. (26. October 2020). New national restrictions. Retrieved on January 22nd from Regjeringen: 

https://www.regjeringen.no/en/aktuelt/new-national-restrictions/id2776995/ 

 

Regjeringen. (2020). Nyheter og pressemeldinger. Retrieved on January 22nd from Regjeringen.no: 

https://www.regjeringen.no/no/aktuelt/nyheter/id2006120/ 

 

Regjeringen. (3. March 2020). Reduction of the countercyclical buffer. Retrieved on January 22nd from 

Government.no: https://www.regjeringen.no/en/aktuelt/reduction-of-the-countercyclical-buffer/id2693388/ 

 

Regjeringen. (15. March 2020). Stricter border controls being introduced – Norwegian airports not closing. 

Retrieved on January 22nd from Regjeringen: https://www.regjeringen.no/en/aktuelt/stricter-border-controls-

being-introduced/id2693624/ 

 

Regjeringen. (7. May 2020). The Government’s plan for reopening Norwegian society and easing the 

coronavirus restrictions. Retrieved on January 22nd from Regjeringen: 

https://www.regjeringen.no/en/aktuelt/the-governments-plan-for-reopening-norwegian-society-and-easing-

the-coronavirus-restrictions/id2701493/ 

 

Reply. (2021). HOW COVID-19 IS CHANGING THE FOOD AND BEVERAGE INDUSTRY . Retrieved 

on February 22nd from Reply: https://www.reply.com/en/covid-19-food-and-beverage 

 

Reynolds, E. (28. April 2020). Sweden says its coronavirus approach has worked. The numbers suggest a 

different story. Retrieved on February 12th from CNN: https://amp.cnn.com/cnn/2020/04/28/europe/sweden-

coronavirus-lockdown-strategy-intl/index.html  

 

Ritchie, H., Ortiz-Ospina, E., Beltekian, D., Mathieu, E., Hasell, J., Macdonald, B., . . . Roser, M. (May 

2021). Coronavirus Pandemic (COVID-19). Retrieved on February 7th from Our World in Data: 

https://ourworldindata.org/coronavirus#citation 

 



   
 

 126  

Rodríguez-Pérez, C., Molina-Montes, E., Verardo, V., Artacho, R., García-Villanova, B., Guerra-Hernández, 

E., & Ruíz-López. (10. June 2020). Changes in Dietary Behaviours during the COVID-19 Outbreak 

Confinement in the Spanish COVIDiet Study. Nutrients 2020, s. 12(6). 

 

Rubbaniy, G., Mirza, N., Khalid, A. A., & Umar, M. (2021). European Stock Markets’ Response to COVID-

19, Lockdowns, Government Response Stringency and Central Banks’ Interventions. Social Science 

Research Network. 

 

Savage, M. (24. July 2020). Did Sweden's coronavirus strategy succeed or fail? Retrieved on March 12th 

from News: https://www.bbc.com/news/world-europe-53498133 

 

Schimmer, M., Levchenko, A., & Müller, S. (2021). Event Study Tools. Retrieved on March 12th from Event 

Study Assumptions: https://www.eventstudytools.com/assumptions-event-study-methodology 

 

Shefrin, H., & Statman, M. (January 1984). The Disposition to Sell Winners too Early and Ride Losers too 

Long. Journal of Finance, s. 777-790. 

 

Siegel, S. (1957). Nonparametric Statistics. The American Statistician. 

 

Singal, V., & Xu, Z. (2011). Selling winners, holding losers: Effect on fund flows and survival of 

disposition-prone mutual funds. Journal of Banking & Finance, s. 2704-2718. 

 

Statens Serum Institut. (5. November 2020). Mutationer i minkvirus. Retrieved on March 12th from Statens 

Serum Institut: https://www.ssi.dk/aktuelt/nyheder/2020/mutationer-i-minkvirus 

 

Statista. (October 2020). Manufacturing: Automotive Industry - ISIC 29 - Statista Industry Report – Global. 

Retrieved on March 29th from Statista: 

file:///Users/alvinnahussain/Downloads/study_id57200_manufacturing-automotive-industry-%E2%80%93-

global.pdf 

 

Statista. (2021). Bankruptcy growth after the coronavirus outbreak in Sweden 2020, by industry Published by 

Statista Research Department, Feb 17, 2021 From February to June 2020, the number of bankruptcies 

showed a sharp increase as a consequence of the spread of the cor. Retrieved on March 29th from Statista: 

https://www-statista-com.esc-web.lib.cbs.dk:8443/statistics/1112296/bankruptcy-growth-after-the-

coronavirus-outbreak-in-sweden-by-industry/ 



   
 

 127  

 

Statista. (5. March 2021). COVID-19 death rates worldwide as of March 5, 2021, by country Published by 

Raynor de Best, Mar 5, 2021 COVID-19 rate of death, or the known deaths divided by confirmed cases, was 

over ten percent in Yemen, the only country that has 1,000 or more cases. Retrieved on March 29th from 

Statista: https://www.statista.com/statistics/1105914/coronavirus-death-rates-worldwide/ 

 

Statista. (5. March 2021). Cumulative number of coronavirus (COVID-19) cases in Norway since February 

2020. Retrieved on March 29th from Statista: https://www.statista.com/statistics/1102249/cumulative-

coronavirus-cases-in-norway/ 

 

Statista. (3. March 2021). Number of novel coronavirus COVID-19 cumulative confirmed, recovered and 

death cases in Taiwan from January 22, 2020 to March 2, 2021. Retrieved on March 29th from STATISTA: 

https://www.statista.com/statistics/1108537/taiwan-novel-coronavirus-covid19-confirmed-death-recovered-

trend/ 

 

Statista. (4. March 2021). Total number of U.S. coronavirus (COVID-19) cases and deaths as of March 3, 

2021 Published by John Elflein, Mar 4, 2021 As of March 3, 2021, the number of both confirmed and 

presumptive positive cases of the COVID-19 disease reported in the United States.  

Retrieved on March 29th from STATISTA: https://www.statista.com/statistics/1101932/coronavirus-covid19-

cases-and-deaths-number-us-americans/ 

 

Statsministeriet. (7. May 2020). Fase 2 af genåbning af Danmark. Retrieved on January 31th from 

Statsministeriet: https://www.regeringen.dk/nyheder/2020/pressemoede-om-genaabning-af-danmark-fase-2/ 

 

Statsministeriet. (18. September 2020). Pressemøde 18. september 2020 om COVID-19. Retrieved on 

January 31th from Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-18-september-

2020-om-covid-19/ 

 

Statsministeriet. (12. May 2020). Pressemøde den 12. maj 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-12-maj-2020/ 

 

Statsministeriet. (13. March 2020). Pressemøde den 13. marts 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-13-marts-2020/ 

 



   
 

 128  

Statsministeriet. (14. April 2020). Pressemøde den 14. april 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-14-april-2020/ 

 

Statsministeriet. (16. December 2020). Pressemøde den 16. december 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-16-december-2020/ 

 

Statsministeriet. (23. October 2020). Pressemøde den 23. oktober 2020 i Statsministeriet om COVID-19. 

Retrieved on January 31th from Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-

den-23-oktober-2020-i-statsministeriet-om-covid-19/ 

 

Statsministeriet. (29. December 2020). Pressemøde den 29. december 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-29-december-2020/ 

 

Statsministeriet. (4. November 2020). Pressemøde den 4. november 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-4-november-2020/ 

 

Statsministeriet. (5. November 2020). Pressemøde den 5. november 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-5-november-2020/ 

 

Statsministeriet. (6. March 2020). Pressemøde den 6. marts 2020. Retrieved on January 31th from 

Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-den-6-marts-2020/ 

 

Statsministeriet. (10. March 2020). Pressemøde om COVID-19 den 10. marts 2020. Retrieved on January 

31th from Statsministeriet: https://www.stm.dk/presse/pressemoedearkiv/pressemoede-om-covid-19-den-10-

marts-2020/ 

 

Stock, J. H., & Watson, M. W. (2012). Introduction to Econometrics - 3rd Edition. Pearson. 

 

Sundhedsstyrelsen. (13. Marts 2020). MERS og SARS. Retrieved on March 14th from Sundhedsstyrelsen: 

https://www.sst.dk/da/viden/smitsomme-sygdomme/smitsomme-sygdomme-a-aa/coronavirus/mers-og-sars 

 

Svenson, O. (february 1981). Are We All Less Risky and More Skillful than our Fellow Drivers? Acta 

Psychologica, s. 143-148. 

 



   
 

 129  

Sveriges Riksbank. (2020). Press & published. Retrieved from Sveriges Riksbank: 

https://www.riksbank.se/en-gb/press-and-published/ 

 

Svt Nyheter. (29. April 2020). Volvo Cars varslar 1 300 anställda. Retrieved on March 14th from Svt 

Nyheter: https://www.svt.se/nyheter/snabbkollen/volvo-cars-varslar-1-300-anstallda 

 

Swedroe, L. (9. September 2016). Explaining The ‘Disposition Effect’. Retrieved on March 12th from 

Buckingham Strategic Wealth: https://buckinghamadvisor.com/explaining-the-disposition-effect/ 

 

Szramiakje, J. (17. June 2017). Panic selling when stocks fall is usually a terrible idea. Retrieved on March 

14th from Business Insider: https://www.businessinsider.com/loss-aversion-and-panic-selling-2017-

6?r=US&IR=T 

 

Szyszka, A. (2011). Behavioral Anatomy of the Financial Crisis. Journal of CENTRUM Cathedra: The 

Business and Economics Research Journal, s. 121-133. 

 

Teknologisk Institut. (9. November 2020). Corona har øget danskernes fokus på mad. Retrieved on March 

12th from Teknologisk Institut.: https://via.ritzau.dk/pressemeddelelse/corona-har-oget-danskernes-fokus-pa-

mad?publisherId=1732641&releaseId=13603858 

 

Teo, J. (2. July 2020). Consumer staples stands strong amid the chaos caused by COVID-19. Retrieved on 

March 12th from Willis Towers Watson: https://www.willistowerswatson.com/en-

US/Insights/2020/07/Consumer-staples-stands-strong-amid-chaos-caused-by-COVID-19 

 

The Local. (23. April 2020). New figures reveal exactly how much Swedes stocked up on toilet paper. 

Retrieved on March 12th from The Local: https://www.thelocal.se/20200423/new-figures-reveal-exactly-

how-much-swedes-stocked-up-on-toilet-paper/ 

 

The Local. (9. March 2020). Stockholm confirms first coronavirus case without known links to foreign 

travel. Retrieved on March 14th from The Local SE: https://www.thelocal.se/20200309/coronavirus-case-

confirmed-at-major-stockholm-hospital/ 

 

UNTWO. (December 2020). IMPACT ASSESSMENT OF THE COVID-19 OUTBREAK ON 

INTERNATIONAL TOURISM . Retrieved on March 12th from UNTWO: https://www.unwto.org/impact-

assessment-of-the-covid-19-outbreak-on-international-tourism 



   
 

 130  

 

Vogel, G. (6. October 2020). ‘It’s been so, so surreal.’ Critics of Sweden’s lax pandemic policies face fierce 

backlash. Retrieved on March 14th from Science: https://www.sciencemag.org/news/2020/10/it-s-been-so-so-

surreal-critics-sweden-s-lax-pandemic-policies-face-fierce-backlash 

 

Vu, T.-H.-P., Li, C.-S., & Liu, C.-C. (2021). Effects of the financial crisis on household financial risky assets 

holdings: Empirical evidence from Europe. International Review of Economics and Finance. 

 

WHO. (30. April 2020). Coronavirus disease 2019 (COVID-19) Situation Report – 101. Retrieved on 

January 13th from World Health Organization: https://www.who.int/docs/default-

source/coronaviruse/situation-reports/20200430-sitrep-101-covid-19.pdf?sfvrsn=2ba4e093_2 

 

WHO. (28. February 2020). Coronavirus disease 2019 (COVID-19) Situation Report – 39. World Health 

Organization. Retrieved on January 13th from www.who.int: https://www.who.int/docs/default-

source/coronaviruse/situation-reports/20200228-sitrep-39-covid-19.pdf?sfvrsn=5bbf3e7d_4 

 

WHO. (29. June 2020). Listings of WHO’s response to COVID-19. Retrieved on January 13th from 

www.who.int: https://www.who.int/news/item/29-06-2020-covidtimeline 

 

WHO. (29. June 2020). Listings of WHO’s response to COVID-19. Retrieved on January 13th from World 

Health Organization: https://www.who.int/news/item/29-06-2020-covidtimeline 

 

WHO. (2020). Novel Coronavirus (2019-nCoV): SITUATION REPORT - 1, January 21 2020. World Health 

Organization. 

 

WHO. (29. January 2020). Novel Coronavirus(2019-nCoV) Situation Report - 9. Retrieved on January 13th 

from World Health Organization: https://www.who.int/docs/default-source/coronaviruse/situation-

reports/20200129-sitrep-9-ncov-v2.pdf?sfvrsn=e2c8915_2 

 

WHO. (26. March 2020). Origin of SARS-CoV-2. Retrieved on January 13th from www.apps.who.int: 

https://apps.who.int/iris/bitstream/handle/10665/332197/WHO-2019-nCoV-FAQ-Virus_origin-2020.1-

eng.pdf 

 



   
 

 131  

WHO. (12. March 2020). WHO Director-General's opening remarks at the Mission briefing on COVID-19 - 

12 March 2020. Retrieved on January 13th from https://www.who.int/director-general/speeches/detail/who-

director-general-s-opening-remarks-at-the-mission-briefing-on-covid-19---12-march-2020 

 

WHO. (28. February 2021). Coronavirus disease (COVID-19) pandemic. Retrieved on January 13th from 

www.who.int: https://www.who.int/emergencies/diseases/novel-coronavirus-2019 

Wooldridge, J. M. (2012). Introductory Econometrics: A Modern Approach Fifth Edition. Cengage 

Learning. 

 

Yahoo Finance. (21. March 2021). S&P 500 (^GSPC). Retrieved on March 14th from Yahoo Finance: 

https://finance.yahoo.com/quote/%5EGSPC/history?period1=1582243200&period2=1587427200&interval=

1d&filter=history&frequency=1d&includeAdjustedClose=true 
 
  



   
 

 132  

13. Appendix 
13.1. Appendix - Total Sample of Companies 
Industry Company Country 
Consumer Discretionary AaB Denmark 
Consumer Discretionary AGF b Denmark 
Consumer Discretionary Brøndby IF Denmark 
Consumer Discretionary Bang & Olufsen Denmark 
Consumer Discretionary Boliga Gruppen Denmark 
Consumer Discretionary Dantax Denmark 
Consumer Discretionary Gabriel Holding Denmark 
Consumer Discretionary Gyldendal B Denmark 
Consumer Discretionary Matas Denmark 
Consumer Discretionary North Media Denmark 
Consumer Discretionary PARKEN Sport & Entertainment Denmark 
Consumer Discretionary Pandora Denmark 
Consumer Discretionary Sanistål Denmark 
Consumer Discretionary Scandinavian Brake Systems Denmark 
Consumer Discretionary Silkeborg IF Invest Denmark 
Consumer Discretionary Tivoli A/S Denmark 
Consumer Staples Carlsberg B Denmark 
Consumer Staples FirstFarms Denmark 
Consumer Staples Harboes Bryggeri B Denmark 
Consumer Staples Royal UNIBREW Denmark 
Consumer Staples Scandinavian Tobacco Group Denmark 
Consumer Staples United Int. Enterprises Denmark 
Energy and Utilities Atlantic Petroleum Denmark 
Energy and Utilities Nordic Shipholding Denmark 
Energy and Utilities Vestas Wind Systems Denmark 
Energy and Utilities Ørsted Denmark 
Financials Alm. Brand Denmark 
Financials BankNordik Denmark 
Financials Danske Andelskassers Bank Denmark 
Financials Danske Bank Denmark 
Financials Djurslands Bank Denmark 
Financials Fynske Bank Denmark 
Financials Grønlandsbanken Denmark 
Financials Hvidbjerg Bank Denmark 
Financials Jutlander Bank Denmark 
Financials Jyske Bank Denmark 
Financials Kreditbanken Denmark 
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Financials Lån og Spar Bank Denmark 
Financials Lollands Bank Denmark 
Financials Luxor B Denmark 
Financials Møns Bank Denmark 
Financials Newcap Holding Denmark 
Financials Nordfyns Bank Denmark 
Financials Ringkjøbing Landbobank Denmark 
Financials Skjern Bank Denmark 
Financials Sparekassen Sjælland-Fyn Denmark 
Financials Spar Nord Bank Denmark 
Financials Strategic Investments Denmark 
Financials Sydbank Denmark 
Financials Topdanmark Denmark 
Financials Totalbanken Denmark 
Financials Tryg Denmark 
Financials Vestjysk Bank Denmark 
Health Care ALK-Abelló B Denmark 
Health Care BioPorto Denmark 
Health Care ChemoMetec Denmark 
Health Care Demant Denmark 
Health Care Genmab Denmark 
Health Care GN Store Nord Denmark 
Health Care Lundbeck Denmark 
Health Care Novo Nordisk B Denmark 
Health Care Novozymes B Denmark 
Health Care Össur Denmark 
Health Care Zealand Pharma Denmark 
Industrials and Basic Materials DFDS Denmark 
Industrials and Basic Materials DSV Panalpina Denmark 
Industrials and Basic Materials EAC Invest Denmark 
Industrials and Basic Materials FLSmidth & Co. Denmark 
Industrials and Basic Materials G4S plc Denmark 
Industrials and Basic Materials Glunz & Jensen Holding Denmark 
Industrials and Basic Materials Brdr.Hartmann Denmark 
Industrials and Basic Materials H+H International Denmark 
Industrials and Basic Materials InterMail Denmark 
Industrials and Basic Materials ISS Denmark 
Industrials and Basic Materials Københavns Lufthavne Denmark 
Industrials and Basic Materials Brd. Klee B Denmark 
Industrials and Basic Materials Migatronic B Denmark 
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Industrials and Basic Materials MT Højgaard Holding Denmark 
Industrials and Basic Materials NKT Denmark 
Industrials and Basic Materials NTG Nordic Transport Group Denmark 
Industrials and Basic Materials NTR Holding B Denmark 
Industrials and Basic Materials Per Aarsleff Holding B Denmark 
Industrials and Basic Materials Roblon B Denmark 
Industrials and Basic Materials Rias B Denmark 
Industrials and Basic Materials Rockwool Int. B Denmark 
Industrials and Basic Materials Rovsing Denmark 
Industrials and Basic Materials Schouw & Co. Denmark 
Industrials and Basic Materials Scandinavian Investment Group Denmark 
Industrials and Basic Materials SKAKO Denmark 
Industrials and Basic Materials Solar B Denmark 
Industrials and Basic Materials SP Group Denmark 
Industrials and Basic Materials TORM A Denmark 
Real Estate Agat Ejendomme Denmark 
Real Estate Blue Vision A Denmark 
Real Estate Copenhagen Capital Stam Denmark 
Real Estate Fast Ejendom Danmark Denmark 
Real Estate German High Street Properties Denmark 
Real Estate Jeudan Denmark 
Real Estate Prime Office Denmark 
Real Estate Park Street Nordicom A Denmark 
Real Estate Victoria Properties Denmark 
Technology and Telecommunications CEMAT Denmark 
Technology and Telecommunications CBRAIN Denmark 
Technology and Telecommunications COLUMBUS Denmark 
Technology and Telecommunications SimCorp Denmark 
Technology and Telecommunications RTX Denmark 
Consumer Discretionary ARRIBATEC SOLUTION Norway 
Consumer Discretionary EUROPRIS Norway 
Consumer Discretionary GAMING INNOVATION Norway 
Consumer Discretionary KID Norway 
Consumer Discretionary KONGSBERG AUTOMOT Norway 
Consumer Discretionary NORWEGIAN AIR SHUT Norway 
Consumer Discretionary XXL Norway 
Consumer Staples ARCUS Norway 
Consumer Staples AUSTEVOLL SEAFOOD Norway 
Consumer Staples BAKKAFROST Norway 
Consumer Staples GRIEG SEAFOOD Norway 
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Consumer Staples HOFSETH BIOCARE Norway 
Consumer Staples LER√òY SEAFOOD GP Norway 
Consumer Staples MOWI Norway 
Consumer Staples NORWAY ROYALSALMON Norway 
Consumer Staples ORKLA Norway 
Consumer Staples SALMAR Norway 
Energy and Utilities NEL Norway 
Energy and Utilities MAGSEIS FAIRFIELD Norway 
Energy and Utilities MAGNORA Norway 
Energy and Utilities INTEROIL EXPL PROD Norway 
Energy and Utilities HAVILA SHIPPING Norway 
Energy and Utilities EQUINOR Norway 
Energy and Utilities ELECTROMAGNET GEO Norway 
Energy and Utilities EIDESVIK OFFSHORE Norway 
Energy and Utilities DOF Norway 
Energy and Utilities DNO Norway 
Energy and Utilities BW OFFSHORE LTD Norway 
Energy and Utilities AWILCO DRILLING Norway 
Energy and Utilities ARCHER Norway 
Energy and Utilities AKER SOLUTIONS Norway 
Energy and Utilities AKER BP Norway 
Energy and Utilities AKASTOR Norway 
Energy and Utilities TGS-NOPEC GEOPHYS Norway 
Energy and Utilities SUBSEA 7 Norway 
Energy and Utilities SOLSTAD OFFSHORE Norway 
Energy and Utilities SIEM OFFSHORE Norway 
Energy and Utilities SEABIRD EXPLORAT Norway 
Energy and Utilities SD STAND DRILLING Norway 
Energy and Utilities SCATEC Norway 
Energy and Utilities REACH SUBSEA Norway 
Energy and Utilities RAK PETROLEUM Norway 
Energy and Utilities QUESTERRE ENERGY Norway 
Energy and Utilities PROSAFE Norway 
Energy and Utilities POLARCUS Norway 
Energy and Utilities PGS Norway 
Energy and Utilities PETROLIA Norway 
Energy and Utilities PANORO ENERGY Norway 
Energy and Utilities ODFJELL DRILLING Norway 
Energy and Utilities SCANA Norway 
Energy and Utilities OCEANTEAM Norway 
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Energy and Utilities NORWEGIAN ENERGY Norway 
Financials ABG SUNDAL COLLIER Norway 
Financials AKER Norway 
Financials AXACTOR Norway 
Financials B2HOLDING Norway 
Financials DNB Norway 
Financials GJENSIDIGE FORSIKR Norway 
Financials INSR INSURANCE GP Norway 
Financials NORWEGIAN FINANS Norway 
Financials PARETO BANK Norway 
Financials PROTECTOR FORSIKRG Norway 
Financials SBANKEN Norway 
Financials SPAREBANK 1 SR-BK Norway 
Financials STOREBRAND Norway 
Financials TREASURE Norway 
Financials VOSS VEKSEL OGLAND Norway 
Health Care ARCTICZYMES TECHNO Norway 
Health Care CARASENT Norway 
Health Care MEDISTIM Norway 
Health Care NAVAMEDIC Norway 
Health Care NORDIC NANOVECTOR Norway 
Health Care PCI BIOTECH HOLD Norway 
Health Care PHOTOCURE Norway 
Health Care TARGOVAX Norway 
Health Care VISTIN PHARMA Norway 
Industrials and Basic Materials H√ñEGH LNG HOLDING Norway 
Industrials and Basic Materials IDEX BIOMETRICS Norway 
Industrials and Basic Materials JINHUI SHIPP TRANS Norway 
Industrials and Basic Materials KITRON Norway 
Industrials and Basic Materials KONGSBERG GRUPPEN Norway 
Industrials and Basic Materials MULTICONSULT Norway 
Industrials and Basic Materials NEKKAR Norway 
Industrials and Basic Materials NEXT BIOMETRICS GP Norway 
Industrials and Basic Materials NTS Norway 
Industrials and Basic Materials OCEAN YIELD Norway 
Industrials and Basic Materials ODFJELL SER. B Norway 
Industrials and Basic Materials STOLT-NIELSEN Norway 
Industrials and Basic Materials THIN FILM ELECTRO Norway 
Industrials and Basic Materials TOMRA SYSTEMS Norway 
Industrials and Basic Materials VEIDEKKE Norway 
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Industrials and Basic Materials VOW Norway 
Industrials and Basic Materials WALLENIUS WILHELMS Norway 
Industrials and Basic Materials WILH. WILHELMSEN B Norway 
Industrials and Basic Materials AF GRUPPEN Norway 
Industrials and Basic Materials AKVA GROUP Norway 
Industrials and Basic Materials AMERICAN SHIPPING Norway 
Industrials and Basic Materials AQUALISBRAEMAR LOC Norway 
Industrials and Basic Materials AVANCE GAS HOLDING Norway 
Industrials and Basic Materials BELSHIPS Norway 
Industrials and Basic Materials BONHEUR Norway 
Industrials and Basic Materials BORGESTAD Norway 
Industrials and Basic Materials BW LPG Norway 
Industrials and Basic Materials BYGGMA Norway 
Industrials and Basic Materials END√öR Norway 
Industrials and Basic Materials FLEX LNG Norway 
Industrials and Basic Materials FRONTLINE Norway 
Industrials and Basic Materials GOLDEN OCEAN GROUP Norway 
Industrials and Basic Materials GOODTECH Norway 
Industrials and Basic Materials HAVYARD GROUP Norway 
Industrials and Basic Materials HEXAGON COMPOSITES Norway 
Industrials and Basic Materials BORREGAARD Norway 
Industrials and Basic Materials ELEMENT Norway 
Industrials and Basic Materials NORSK HYDRO Norway 
Industrials and Basic Materials REC SILICON Norway 
Industrials and Basic Materials YARA INTERNATIONAL Norway 
Real Estate ENTRA Norway 
Real Estate KMC PROPERTIES Norway 
Real Estate NORWEGIAN PROPERTY Norway 
Real Estate OLAV THON EIENDOMS Norway 
Real Estate SELVAAG BOLIG Norway 
Real Estate SOLON EIENDOM Norway 
Technology and Telecommunications ASETEK Norway 
Technology and Telecommunications ATEA Norway 
Technology and Telecommunications BOUVET Norway 
Technology and Telecommunications CONTEXTVISION Norway 
Technology and Telecommunications ITERA Norway 
Technology and Telecommunications NORDIC SEMICONDUC Norway 
Technology and Telecommunications OTELLO CORPORATION Norway 
Technology and Telecommunications SCHIBSTED SER. B Norway 
Technology and Telecommunications STRONGPOINT Norway 
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Technology and Telecommunications TECHSTEP Norway 
Technology and Telecommunications ZALARIS Norway 
Technology and Telecommunications NAPATECH Norway 
Technology and Telecommunications TELENOR Norway 
Consumer Discretionary AcadeMedia Sweden 
Consumer Discretionary Autoliv SDB Sweden 
Consumer Discretionary Besqab Sweden 
Consumer Discretionary Betsson B Sweden 
Consumer Discretionary Bilia A Sweden 
Consumer Discretionary Byggmax Group Sweden 
Consumer Discretionary Bonava B Sweden 
Consumer Discretionary Björn Borg Sweden 
Consumer Discretionary Bulten Sweden 
Consumer Discretionary Clas Ohlson B Sweden 
Consumer Discretionary Catena Media Sweden 
Consumer Discretionary Dometic Group Sweden 
Consumer Discretionary Dustin Group Sweden 
Consumer Discretionary Electra Gruppen Sweden 
Consumer Discretionary Electrolux B Sweden 
Consumer Discretionary Eniro Sweden 
Consumer Discretionary Evolution Gaming Group Sweden 
Consumer Discretionary Fenix Outdoor International B Sweden 
Consumer Discretionary G5 Entertainment Sweden 
Consumer Discretionary Gränges Sweden 
Consumer Discretionary Hennes & Mauritz B Sweden 
Consumer Discretionary Husqvarna B Sweden 
Consumer Discretionary KABE Group B Sweden 
Consumer Discretionary Kindred Group Sweden 
Consumer Discretionary Lammhults Design Group B Sweden 
Consumer Discretionary LeoVegas Sweden 
Consumer Discretionary Mekonomen Sweden 
Consumer Discretionary Moment Group Sweden 
Consumer Discretionary Modern Times Group B Sweden 
Consumer Discretionary Nelly Group Sweden 
Consumer Discretionary New Wave B Sweden 
Consumer Discretionary Nilörngruppen B Sweden 
Consumer Discretionary Nobia Sweden 
Consumer Discretionary Odd Molly International Sweden 
Consumer Discretionary RNB RETAIL AND BRANDS Sweden 
Consumer Discretionary Scandic Hotels Group Sweden 
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Consumer Discretionary SkiStar B Sweden 
Consumer Discretionary Starbreeze B Sweden 
Consumer Discretionary Strax Sweden 
Consumer Discretionary Thule Group Sweden 
Consumer Discretionary VBG GROUP B Sweden 
Consumer Staples AAK Sweden 
Consumer Staples Axfood Sweden 
Consumer Staples Cloetta B Sweden 
Consumer Staples Duni Sweden 
Consumer Staples ICA Gruppen Sweden 
Consumer Staples Midsona B Sweden 
Consumer Staples Scandi Standard Sweden 
Consumer Staples Swedish Match Sweden 
Energy and Utilities Africa Oil Sweden 
Energy and Utilities Arise Sweden 
Energy and Utilities EnQuest PLC Sweden 
Energy and Utilities Eolus Vind B Sweden 
Energy and Utilities Etrion Sweden 
Energy and Utilities Lundin Energy Sweden 
Energy and Utilities Maha Energy Sweden 
Energy and Utilities tethys Oil Sweden 
Financials Avanza Bank Holding Sweden 
Financials Bure Equity Sweden 
Financials Catella B Sweden 
Financials Collector Sweden 
Financials Hoist Finance Sweden 
Financials Industrivärden A Sweden 
Financials Intrum Sweden 
Financials Investor B Sweden 
Financials Kinnevik B Sweden 
Financials Latour B Sweden 
Financials Öresund Sweden 
Financials Ratos B Sweden 
Financials Resurs Holding Sweden 
Financials SEB A Sweden 
Financials Sv. Handelsbanken B Sweden 
Financials Swedbank A Sweden 
Financials TF Bank Sweden 
Financials Traction B Sweden 
Health Care Abliva Sweden 
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Health Care Active Biotech Sweden 
Health Care AddLife B Sweden 
Health Care Alligator Bioscience Sweden 
Health Care Attendo Sweden 
Health Care AstraZeneca Sweden 
Health Care Bactiguard Holding B Sweden 
Health Care BioInvent International Sweden 
Health Care BioGaia B Sweden 
Health Care Biotage Sweden 
Health Care Boule Diagnostics Sweden 
Health Care Camurus Sweden 
Health Care cantargia Sweden 
Health Care CellaVision Sweden 
Health Care CELLINK B Sweden 
Health Care C-RAD B Sweden 
Health Care Dedicare B Sweden 
Health Care Egetis Therapeutics Sweden 
Health Care Elekta B Sweden 
Health Care Elos Medtech B Sweden 
Health Care Episurf B Sweden 
Health Care Feelgood Svenska Sweden 
Health Care Getinge B Sweden 
Health Care GHP Specialty Care Sweden 
Health Care Hansa Biopharma Sweden 
Health Care Humana Sweden 
Health Care Infant Bacterial TherapeuticsB Sweden 
Health Care Immunovia Sweden 
Health Care Immunicum Sweden 
Health Care Karo Pharma Sweden 
Health Care Karolinska Development B Sweden 
Health Care Medcap Sweden 
Health Care Moberg Pharma Sweden 
Health Care Medivir B Sweden 
Health Care Oasmia Pharmaceutical Sweden 
Health Care Ortivus B Sweden 
Health Care Orexo Sweden 
Health Care Probi Sweden 
Health Care RaySearch Laboratories B Sweden 
Health Care Recipharm B Sweden 
Health Care Saniona Sweden 
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Health Care SECTRA B Sweden 
Health Care Swedish Orphan Biovitrum Sweden 
Health Care Vicore Pharma Holding Sweden 
Health Care Vitrolife Sweden 
Health Care Xbrane Biopharma Sweden 
Health Care Xvivo Perfusion Sweden 
Industrials and Basic Materials Arctic Paper Sweden 
Industrials and Basic Materials BE Group Sweden 
Industrials and Basic Materials Beijer Alma B Sweden 
Industrials and Basic Materials BillerudKorsnäs Sweden 
Industrials and Basic Materials Boliden Sweden 
Industrials and Basic Materials Bergs Timber B Sweden 
Industrials and Basic Materials Duroc B Sweden 
Industrials and Basic Materials Endomines Sweden 
Industrials and Basic Materials Holmen B Sweden 
Industrials and Basic Materials HEXPOL B Sweden 
Industrials and Basic Materials Josemaria Resources Sweden 
Industrials and Basic Materials Lucara Diamond Corp Sweden 
Industrials and Basic Materials Lundin Gold Sweden 
Industrials and Basic Materials Lundin Mining Corporation Sweden 
Industrials and Basic Materials Profilgruppen B Sweden 
Industrials and Basic Materials Rottneros Sweden 
Industrials and Basic Materials SCA B Sweden 
Industrials and Basic Materials SKF B Sweden 
Industrials and Basic Materials SSAB B Sweden 
Industrials and Basic Materials Stora Enso A Sweden 
Industrials and Basic Materials Troax Group Sweden 
Industrials and Basic Materials ABB Ltd Sweden 
Industrials and Basic Materials Addtech B Sweden 
Industrials and Basic Materials ÅF Pöyry B Sweden 
Industrials and Basic Materials Alfa Laval Sweden 
Industrials and Basic Materials Alimak Group Sweden 
Industrials and Basic Materials ASSA ABLOY B Sweden 
Industrials and Basic Materials Atlas Copco B Sweden 
Industrials and Basic Materials Beijer Ref B Sweden 
Industrials and Basic Materials Beijer Electronics Group Sweden 
Industrials and Basic Materials Bergman & Beving B Sweden 
Industrials and Basic Materials Bong Sweden 
Industrials and Basic Materials Bravida Holding Sweden 
Industrials and Basic Materials BTS Group B Sweden 
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Industrials and Basic Materials Bufab Sweden 
Industrials and Basic Materials Christian Berner Tech Trade B Sweden 
Industrials and Basic Materials Cavotec Sweden 
Industrials and Basic Materials Concordia Maritime B Sweden 
Industrials and Basic Materials Concejo B Sweden 
Industrials and Basic Materials Concentric Sweden 
Industrials and Basic Materials Coor Service Management Hold. Sweden 
Industrials and Basic Materials CTT Systems Sweden 
Industrials and Basic Materials Elanders B Sweden 
Industrials and Basic Materials Eltel Sweden 
Industrials and Basic Materials eWork Group Sweden 
Industrials and Basic Materials Fagerhult Sweden 
Industrials and Basic Materials Hanza Holding Sweden 
Industrials and Basic Materials Haldex Sweden 
Industrials and Basic Materials Indutrade Sweden 
Industrials and Basic Materials Inwido Sweden 
Industrials and Basic Materials Image Systems Sweden 
Industrials and Basic Materials ITAB Shop Concept B Sweden 
Industrials and Basic Materials INVISIO Sweden 
Industrials and Basic Materials Lindab International Sweden 
Industrials and Basic Materials Lifco B Sweden 
Industrials and Basic Materials Loomis Sweden 
Industrials and Basic Materials Malmbergs Elektriska B Sweden 
Industrials and Basic Materials MIdway B Sweden 
Industrials and Basic Materials NCC B Sweden 
Industrials and Basic Materials NGS Group Sweden 
Industrials and Basic Materials NIBE Industrier B Sweden 
Industrials and Basic Materials Nederman Holding Sweden 
Industrials and Basic Materials Nobina Sweden 
Industrials and Basic Materials Nolato B Sweden 
Industrials and Basic Materials NOTE Sweden 
Industrials and Basic Materials OEM International B Sweden 
Industrials and Basic Materials Peab B Sweden 
Industrials and Basic Materials Poolia B Sweden 
Industrials and Basic Materials Rejlers B Sweden 
Industrials and Basic Materials SAAB B Sweden 
Industrials and Basic Materials Sandvik Sweden 
Industrials and Basic Materials Securitas B Sweden 
Industrials and Basic Materials Semcon Sweden 
Industrials and Basic Materials SinterCast Sweden 
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Industrials and Basic Materials Skanska B Sweden 
Industrials and Basic Materials Serneke Group B Sweden 
Industrials and Basic Materials Svedbergs B Sweden 
Industrials and Basic Materials Studsvik Sweden 
Industrials and Basic Materials SWECO B Sweden 
Industrials and Basic Materials Systemair Sweden 
Industrials and Basic Materials Trelleborg B Sweden 
Industrials and Basic Materials Volati Sweden 
Industrials and Basic Materials Volvo B Sweden 
Industrials and Basic Materials Viking Supply Ships B Sweden 
Industrials and Basic Materials Wise Group Sweden 
Industrials and Basic Materials XANO Industri B Sweden 
Real Estate Atrium Ljungberg B Sweden 
Real Estate Fast. Balder B Sweden 
Real Estate Brinova Fastigheter B Sweden 
Real Estate Castellum Sweden 
Real Estate Catena Sweden 
Real Estate Corem Property Group A Sweden 
Real Estate Diös Fastigheter Sweden 
Real Estate Eastnine Sweden 
Real Estate Fabege Sweden 
Real Estate Fastpartner A Sweden 
Real Estate HEBA B Sweden 
Real Estate Hufvudstaden A Sweden 
Real Estate JM Sweden 
Real Estate Kungsleden Sweden 
Real Estate Klövern B Sweden 
Real Estate Lundbergföretagen B Sweden 
Real Estate Magnolia Bostad Sweden 
Real Estate NP3 Fastigheter Sweden 
Real Estate Oscar Properties Holding Sweden 
Real Estate Platzer Fastigheter Holding B Sweden 
Real Estate Pandox B Sweden 
Real Estate Sagax B Sweden 
Real Estate Samhällsbyggnadsbo. i Norden B Sweden 
Real Estate Stendörren Fastigheter B Sweden 
Real Estate Trianon B Sweden 
Real Estate Wallenstam B Sweden 
Real Estate Wihlborgs Fastigheter Sweden 
Technology and Telecommunications Addnode Group B Sweden 
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Technology and Telecommunications Anoto Group Sweden 
Technology and Telecommunications B3 Consulting Group Sweden 
Technology and Telecommunications DORO Sweden 
Technology and Telecommunications Empir Group B Sweden 
Technology and Telecommunications Enea Sweden 
Technology and Telecommunications Ericsson B Sweden 
Technology and Telecommunications Fingerprint Cards B Sweden 
Technology and Telecommunications FormPipe Software Sweden 
Technology and Telecommunications Garo Sweden 
Technology and Telecommunications Hexagon B Sweden 
Technology and Telecommunications HMS Networks Sweden 
Technology and Telecommunications Hexatronic Group Sweden 
Technology and Telecommunications I.A.R Systems Group Sweden 
Technology and Telecommunications Knowit Sweden 
Technology and Telecommunications Lagercrantz Group B Sweden 
Technology and Telecommunications Micro Systemation B Sweden 
Technology and Telecommunications MultiQ International Sweden 
Technology and Telecommunications Mycronic Sweden 
Technology and Telecommunications Net Insight B Sweden 
Technology and Telecommunications Nokia Oyj Sweden 
Technology and Telecommunications NOVOTEK B Sweden 
Technology and Telecommunications Proact IT Group Sweden 
Technology and Telecommunications Precise Biometrics Sweden 
Technology and Telecommunications Prevas B Sweden 
Technology and Telecommunications Pricer B Sweden 
Technology and Telecommunications Sensys Gatso Group Sweden 
Technology and Telecommunications Sinch Sweden 
Technology and Telecommunications Softronic B Sweden 
Technology and Telecommunications Stockwik Förvaltning Sweden 
Technology and Telecommunications Tele2 B Sweden 
Technology and Telecommunications Telia Company Sweden 
Technology and Telecommunications TietoEVRY Oyj Sweden 
Technology and Telecommunications Millicom Int. Cellular SDB Sweden 
Technology and Telecommunications Tobii Sweden 
Technology and Telecommunications TradeDoubler Sweden 
Technology and Telecommunications Vitec Software Group B Sweden 

Technology and Telecommunications ZetaDisplay Sweden 
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13.2. Appendix – Examples of Normal Return Estimations (Market model)  
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13.3. Appendix -  Jarque-Bera Test 
 
13.3.1. Sample of JB-test results for Danish companies 

 Statistic P-value Est. 

Skewness 

Est. 

Kurtosis 

Mean Std. Dev. 

Cemat 2.2e+05 0 5.303839 85.84179 9.09e-12 0.0259912 

Columbus 1.3e+04 0 2.149506 85.84179 1.41e-11 22.54493 

Simcorp 8956 0 -.1402316 19.92649 -1.67e-15 .016926 

Djurslands 

Bank 

201 2.2e-44 -.2897564 5.469183 -1.48e-11 .010616 

Fynske Bank 16.04 3.3e-04 .1812347 3.617884 8.42e-12 .0119805 

Kreditbanken 96.21 1.3e-21 .3904204 4.571284 -1.21e-11 .0126229 

Nordfyns bank 683.8 3.e-149 .2308068 7.654888 -4.72e-12 .015627 

Jeudan 434.3 4.9e-95 .4832775 7.239624 -3.83e-12 .0106311 

Gabriel Holding 1363 1.e-296 .8860211 9.361754 3.50e-13 .0132469 

Matas 7440 0 -.3572891 18.41332 1.08e-11 .0193825 

Tivoli AS 221.9 6.6e-49 -.0398857 5.663336 -3.57e-13 .0109092 

Royal Unibrew 2318 0 .9320807 11.40899 4.17e-12 .0127408 

DFDS 2189 0 -.4614616 11.31812 -6.10e-12 .0158687 

Københavns 

Lufthavne 

2850 0 1.022265 12.32883 -6.07e-12 .0109128 

Torma 57.11 4.0e-13 .4458753 4.016053 1.26e-11 .0179838 

Ørsted 386.1 1.4e-84 -.335984 6.450323 -4.38e-12 .0121878 

 

13.3.2. Sample of JB-test results for Swedish companies 
 Statistic p-value Est. 

Skewness 

Est. 

Kurtosis 

Mean Std. Dev. 

Öresund 32.18 1.0e-07 .0685161 4.005472 -7.28e-12 .0119025 

Ratos B 4.7e+04 0 -2.40424 41.57973 2.45e-11 .0220055 

Traction B 137.5 1.4e-30 .3186049 4.998652 -4.33e-12 .0173844 

Atrium 

Ljungberg B 

127.2 2.3e-28 -.3170367 4.915603 -1.03e-11 .011246 

Kungsleden 203.2 7.6e-45 -.5156397 5.331895 -8.29e-12 .0109339 

Pandox B 118.6 1.7e-26 -.1668774 4.919734 5.14e-12 .0112143 
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Wallenstam B 80.59 3.2e-18 -.435171 4.349601 1.08e-11 .0100427 

Bonava B 7872 0 -1.624694 18.53537 1.25e-11 .015315 

Byggmax 

Group 

2951 0 -.8332237 12.57433 -7.00e-12 .0210149 

Dustin Group 232 4.1e-51 .334961 5.641253 2.85e-11 .0155251 

Bulten 133.9 8.5e-30 .2154667 5.02435 7.90e-12 .0162705 

Hennes 

Mauritz B 

8767 0 .4862479 19.72154 6.31e-12 .0179435 

Nobia 3007 0 -.4729933 12.76297 4.05e-12 .0164883 

New Wave B 357.8 2.0e-78 .1782839 6.365001 -2.19e-11 .0163196 

Nelly Group 6053 0 .9656106 16.78318 -4.72e-11 .0264723 

Scandic Hotels 

Group 

2.6e+04 0 -1.806533 31.84265 -2.09e-11 .0194452 

Midsona B 81.09 2.5e-18 .3923055 4.40686 2.04e-11 .0183546 

Axfood 6223 0 .4699899 17.08028 -3.32e-11 .0115837 

Mycronic 3190 0 1.143101 12.84133 3.07e-11 3.07e-11 

Anoto Group 4316 0 1.320822 14.45179 -6.11e-11 .0501948 

Enea 3118 0 .7535765 12.87384 -1.47e-11 .0208295 

Know it  1513 0 .5530846 9.869429 2.42e-11 .0183243 

Sinch  626.2 1.e-136 .1876269 7.460636 3.60e-11 .0254246 

Beijer Alma B 92.54 8.0e-21 .3341344 4.585769 1.11e-12 .0148483 

SKF B  200.7 2.6e-44 -.0233805 5.533967 1.56e-11 .0104752 

Rottneros  256.7 1.8e-56 .232066 5.828172 -1.98e-11 .0198726 

Bong 298.8 1.3e-65 .5979487 5.851449 1.98e-11 .0246606 

Image Systems 7865 0 .5319461 18.82852 2.83e-11 .0315346 

Haldex 1278 3.e-278 .1108467 9.391843 1.64e-11 .0166042 

Volati 57.18 3.8e-13 .1872532 4.299756 2.39e-11 .0202659 

Systemair 232.8 2.8e-51 .1422255 5.714688 1.56e-11 .0195722 

Dedicare B 5182 0 .2150651 15.87002 -2.68e-11 .0283449 

Biotage 365.3 4.7e-80 .4347593 6.306683 -2.94e-11 .0242655 

Astra Zeneca 3.6e+04 0 -1.783379 36.85788 -7.20e-12 .0131359 

Medcap 1903 0 1.146177 10.45903 9.67e-12 .0192131 

Immunovia 4.7e+04 0 3.022996 41.49681 -4.09e-11 .0315571 

Maha Energy 668.1 8.e-146 .5789034 7.476513 5.01e-11 .0334369 
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13.3.3. Sample of JB-test results for Norwegian companies 
 Statistic P-value Est. 

Skewness 

Est. 

Kurtosis 

Mean Std. Dev. 

NEL 6768 0 1.075025 17.55816 -3.21e-11 .0349395 

Equinor 48.65 2.7e-11 .1719036 4.199455 3.27e-12 .0082055 

DNO 521.7 5.e-114 -.0412784 7.084985 -2.10e-11 .0230459 

Akastor 392.8 5.2e-86 .467069 6.419864 -1.34e-12 .0208436 

Aker solutions 122.6 2.4e-27 .2913911 4.892978 -1.82e-11 .0176683 

Prosafe 8498 0 -.2389406 19.48376 6.84e-11 .0454623 

Scana 460.1 1.e-100 -.24439 6.805768 4.26e-12 4.26e-12 

Photocure 1775 0 -.0346032 10.53527 -3.51e-11 .0362381 

Navamedic 258.5 7.3e-57 .293623 5.815614 0 .0391728 

Solon Eiendom 411.4 4.7e-90 -.030126 6.627791 -6.12e-11 .0215096 

Nekkar 1.1e+06 0 -7.887682 186.3246 3.96e-11 .0428775 

NTS 661.3 2.e-144 .3179897 7.556153 3.10e-13 .0280736 

AF Gruppen 1594 0 -.1575198 10.13459 -5.83e-13 .012733 

Vow 4163 0 .4515539 14.50621 3.80e-11 .0404762 

Element 2574 0 1.718361 11.39914 -1.18e-11 .0758086 

Goodtech 1997 0 1.150337 10.6558 -1.08e-11 .0268586 

Yara 

International 

144.3 4.6e-32 -.2962347 5.065693 2.55e-12 .0131567 

Atea 141 2.4e-31 -.1408464 5.105735 1.61e-11 .0148235 

Itera  129.9 6.2e-29 .3232101 4.933766 9.84e-12 .0248644 

Telenor 691.4 7.e-151 .171658 7.691099 1.24e-11 .010923 

XXL 5.9e+04 0 -4.042752 45.56425 -1.52e-12 .0314823 

Kid 240.4 6.2e-53 .3714258 5.672359 2.51e-11 .0195541 

Salmar 295.5 6.8e-65 .3081245 6.012631 3.26e-11 .0189777 

Mowi 8.827 .0121 -.0725784 3.511269 -1.26e-12 .013706 

Bakkafrost 78.8 7.7e-18 -.1692706 4.551465 1.77e-11 .0175962 

Treasure 56.91 4.4e-13 .0760014 4.340945 -3.91e-11 .0191869 

Storebrand 367.3 1.7e-80 .6147699 6.200327 -4.87e-12 .0117026 

Pareto Bank 157.3 6.9e-35 .1827274 5.213772 -9.85e-12 .012965 

Magnora 1.4e+06 0 -10.65017 217.0541 -2.79e-11 .0433752 
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13.3.4. Example of STATA output for JB-test 
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13.4. Appendix - Data Preprocessing  
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13.5. Appendix - Hausmann Test 
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13.6. Appendix - VIF-test 
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13.7. Appendix - Plot of Residuals and Fitted Values 
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13.8. Appendix - Random-Effects model – Baseline Specification 
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13.9. Appendix - Random-Effects model – Denmark Specification 
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13.10. Appendix - Random-Effects model – Sweden Specification 
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13.11. Appendix - Random-Effects model – Norway Specification 

 


