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Abstract
The ongoing COVID-19 pandemic has made a negatively impacted the global financial
markets. Studies on the impact have been conducted over the recent year in several countries
using different methods. Few have covered the Nordics as well as looking at the second wave
of the pandemic. The goal of this thesis is to assess the effect the pandemic has had on the
Nordic stock markets. The Nordics consisting of Denmark, Finland, Iceland, Norway and
Sweden. The assessment is made using daily COVID-19 cases as well as daily returns of the
blue-chip stock market indices in each Nordic country. A TGARCH model is used in this thesis
to determine whether an effect exists between COVID-19 and the Nordic stock markets. The
results of the thesis are unable to confirm a significant effect COVID-19 has had on the Nordic
stock markets with exception of Norway where the effect seemed to be positive.
Keywords:
COVID-19, TGARCH, GJR GARCH, Nordics, Major Blue-Chip Index, Stock Return.
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1. Introduction and Theoretical Framework
The COVID-19 pandemic has had a large impact on the global economy and financial markets
with lockdowns and restrictions on travel. World Health Organization (WHO) declared
CODIV-19 as a global emergency on 20 February 2020, and on March 11, 2020, the WHO
declared the COVID-19 outbreak as a global pandemic. The day after, markets tumbled,
leading to the largest stock market fall for decades (Ali et al., 2020; Mazur et al., 2021; WHO,
2020a). The outbreak was traced back to a wholesale food market in Wuhan, China, in early
December 2019 (WHO, 2020b). The world was notified of the situation in China. Still, it had
no significant effect at the time. Since the world had been informed and experts in infectious
diseases had projected, the pandemic can not be defined as a so-called black swan event
(Inayatullah & Black, 2020) (Inayatullah & Black, 2020). A black swan event is an incident
that is an unanticipated occurrence that has enormous direction-changing consequences (Miley,
2013).
Is the COVID-19 a financial crisis? Financial crisis are defined as a period of market
instability during which adverse selection and moral hazard issues worsen to the point that
financial markets cannot correctly channel funds to those with the most profitable investment
opportunities (Mishkin, 1992). Consequently, a financial crisis would drive the economy away
from a high-output equilibrium under which financial markets operate optimally and into a
low-output balance in which output declines steeply. Therefore, it can be argued that COVID19 is not only a global pandemic and public health crisis but also a financial crisis that has had
a significant impact on the global economy and capital markets. Significant income losses, an
increase in unemployment, and disturbances in the transportation and manufacturing sectors
are all possible outcomes of disease control policies introduced in several countries (Pak et al.,
2020). It has also resulted in significant volatility on a variety of equity markets. For example,
the fixed income, stock, and commodity markets have all been significantly impacted (Baek et
al., 2020). It has become apparent that the majority of governments worldwide underestimated
the risks of rapid COVID-19 spread and responded largely reactively to the crisis (Pak et al.,
2020)
The day after the COVID-19 outbreak was declared a global pandemic, the global stock
market took an enormous hit. The S&P 500 and Dow Jones industrial average, two of the most
traded indices globally, had the worst single-day point drop ever. The single-day fall of 10%
was the most significant one-day drop of the index since Black Monday 1987, causing some
experts to call the day Black Thursday. Fear of a coronavirus epidemic contributed to the
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decline, as did an oil price battle. (Mazur et al., 2021; Burch, 2020; Jackson, 2020) Even with
an ongoing pandemic, the stock markets have had an unremarkable recovery, and the US
market, among others, globally have reached its all-time high (Jackson, 2020)
The pandemic has had a significant effect on the global financial markets. Adenomon
et al. (2020), Cao et al. (2020), Czech et al. (2020), Shehzad et al. (2020), and Takyi & BentumEnnin (2020) and all found that COVID-19 had a negative effect on the financial market in the
first pandemic, mainly looking at the stock market returns. None of them investigated the
impact on the Nordic market but either focused on a singular country or a cluster of country
f.g. the Visegrad countries. Others have found the negative effect not as severe. (Rubbaniy et
al., 2020; Gherghina et al., 2020). Juranek et al. (2020) reported on the labor market in
Denmark, Finland, Norway, and Sweden. Their research indicates that the pandemic had a
significant impact on the labor economies in the nations, while Sweden performed slightly
better than its neighbors. Lin & Falks (2021)

examines the stock market's output and

uncertainty in the travel and leisure industry in Denmark, Finland, and Sweden. The findings
offer strong evidence of regime-switching in the context of idiosyncratic risk. This research
focused on three Nordic countries and a little slice of the capital market instead of looking at
the financial market as a whole.

1.1 Research question
There have been many studies on the COVID-19 pandemic's effect on stock market
performance, but very few that cover the topic of the impact on the Nordic markets. Also, there
has not been much research published on the effect of the second wave of the pandemic, when
this is written. Hence, this research aspires to provide additional insights into the longer-term
impact of COVID-19 on these markets. This thesis aims to analyze the reaction of the Nordic
countries’ financial markets to the COVID-19 pandemic. The hypothesis of the thesis is:

Hypothesis 1 (H1): The Nordic countries' major blue-chip stock market indices have been
negatively affected by the COVID-19 pandemic.

This thesis is organized as follows: Chapter 2 provides an overview of the relevant
literature, including previous studies regarding stock markets and the COVID-19 pandemic.
Chapter 3 examines market behavior and behavioral finance regarding the COVID-19
pandemic. Chapter 4 gives an overview of the major blue-chip stock indices in the Nordics.
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Chapter 5 summarizes the economic outlook in the Nordic before and during the COVID-19
pandemic until the end of 2020. Chapter 6 provides data on vaccinations and the first months
of 2021 in the Nordics. The methodology used for research in this thesis is described in chapter
7, and the results are provided in chapter 8. Chapter 9 includes a discussion and
recommendation for further studies followed by final conclusions in chapter 10.
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2. Literature Review
In this chapter, the proposed connection between the COVID-19 pandemic and the financial
market is analyzed. There are different parameters that can be examined to quantify the impact
of the pandemic on financial markets, for example: COVID-19 cases, lockdowns, travel bans,
and restrictions. In studying the effect of the pandemic, researchers have looked at stock returns
from around the world, volatility of markets as well as looking at other metrics tied to the
strength of the financial market and the economy as a whole. For example, fear indices have
been assembled and tested against the effect of COVID-19 (A. A. Salisu and Akanni, 2020;
Rubbaniy et al., 2020; Subramaniam & Chakraborty, 2021; Salisu et al. 2020). The dominant
view seems to be that COVID-19 affects the world economy and financial market negatively,
whether that being stock market returns, volatility, fear, etc. Some markets are hit harder than
others, but the consensus seems that, regardless of the approach taken, COVID-19 is causing a
negative effect on financial markets (Adenomon et al., 2020; Cao et al,. 2020; Czech et al.,
2020; Shehzad et al., 2020; Takyi & Bentum-Ennin, 2020; Vasileiou, 2021).
The financial market's reaction to the COVID-19 pandemic was examined by Ashraf
(2020). Using data on daily COVID-19 reported cases and fatalities, as well as stock market
returns from 64 countries from January 22, 2020, to April 17, 2020, Ashraf discovered that
stock markets reacted adversely to the increase in COVID-19 confirmed cases. Further results
indicated that when the number of confirmed cases increased, financial prices responded more
strongly than when the number of deaths increased.
Takyi & Bentum-Ennin (2020) studied the stock market performance in thirteen
African countries using time series data from October 2019 to June 2020. That way, they used
two periods, before the first reported COVID-19 case and one after. Because there is a different
first case in each country, they had thirteen different first and second periods, even though the
significant periods are the same. By using periods before and after, the effect not caused by the
COVID-19 pandemic can be eliminated. To examine, they use the Bayesian structural time
series model, which serves a similar purpose as the ARMA model when analyzing time series
(Brodersen et al., 2015). They found that the stock market performance in Africa significantly
reduced during the period. Ten countries out of thirteen were significantly affected by the
pandemic. They found that there was not likely to be any positive effect of COVID-19 on
Africa's stock market performance within the period. Cao et al. (2020) used panel data to
analyze COVID-19 adverse effect on stock market indices. Using data from 14 daily indices
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from January 2020 to July 2020, their findings show that the stock market moved in the
opposite direction with COVID-19 cases, local and non-local.
Czech et al. (2020), Adenomon et al. (2020), Shehzad et al. (2020), and Vasileiou
(2021) deployed different types of GARCH models, that are models used to estimate the
volatility of financial markets, used to examine the effect of COVID 19 on stock returns. Czech
et al. (2020) focused on the effect of the COVID-19 pandemic on the Visegrad Group Countries
financial markets. The Visegrad Group is an alliance of mainly four countries, Czechia,
Hungary, Poland, and Slovakia. The authors examined the effect of the pandemic on the major
blue-chip stock market indices and the currency exchange rate of the euro and those countries'
currencies. They apply the Threshold GARCH (TGARCH) model. The model is argued to be
optimal to model prices on financial markets according to Ausloos et al. (2020). Czech et al.
(2020) concluded that the TGARCH is particularly capable of capturing the dynamic nature of
stock market indices. Their findings revealed a negative correlation between the reported
COVID-19 cases and the value of each country's currency against the euro. Furthermore, there
was a significant, negative link between the Visegrad stock market indices and the COVID-19
spread. When there was an increase in COVID-19 cases, the currency got weaker, and the stock
indices prices reduced. Additionally, Czech et al. (2020) found that the volatility of the two
markets, exchange and stock market in the Visegrad countries, increased in the COVID-19
pandemic. The study covers a period from the beginning of 2014 to April 2020. This period is
used to avoid the effect of the global financial crisis of 2008. Adenomon et al. (2020) used a
similar period, or from 2015 to April 2020, and came to a similar conclusion as Czech et al.
(2020). They used two different types of GARCH models to research the effects of COVID-19
on the Nigerian stock exchange performance. Their research employed Quadratic GARCH
(QGARCH) and Exponential GARCH (EGARCH) using a dummy variable, where the nonCOVID-19 period was interpreted as 0 and the COVID-19 period as 1. The study examined
the Nigerian Stock Exchanges with the daily share price. Their results show that COVID-19
had a negative effect on stock return in Nigeria for the examination period.
Furthermore, they found that the return volatility increased in the COVID-19 period as
opposed to the non-COVID-19 period. Shehzad et al. (2020) applied the Asymmetric Power
GARCH model (APGARCH) to investigate if COVID-19 does more damage on stock markets
than the Global Financial Crisis, 2008. For the research, they used a shorter period than the
studies discussed above, a period from June 2017 to April 2020. The stock markets used are
the blue-chip stocks in the US, Germany, Italy, Japan, and China. They found that COVID-19
extensively damages market returns in the US and Japanese markets.
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Furthermore, they also found that COVID-19 has had more effect on the US, German,
and Italian stock markets than the Global Financial Crisis. The research looked at conditional
variance in each stock market where they found that the conditional variance in the US,
Germany, and Italy is much higher than in Japan and China during COVID-19 compared to the
Global Financial Crisis. Thus, concluding that the US and European markets were hit harder
by the COVID-19 pandemic than their Asian counterparts leaving the Asian market with an
immense opportunity to diversify their financial risk during the pandemic. Their reasoning is
that the leverage effect was more substantial in the Asian markets as opposed to the European
and North American markets. Vasileiou (2021) examined if fear affected the US stock markets'
efficiency during the COVID-19 pandemic. Their research compared released news and the
US stock market's performance in four different subperiods from January 2020 to the end of
October 2020 by using two time-series approaches. The time-series approaches used are the
Granger causality test, a model utilized to confirm causality between time series, and a GARCH
model. With the Granger causality test, they employed a fear index based on Google searches
to show that fear drives the S&P500 performance, then they applied a GARCH model to show
that fear harms stock market performance. They concluded when looking at market efficiency
that the stock prices do not always reflect the systematic health risk factor, driven in this case
by the COVID-19 pandemic.
Other studies also use a fear index for their studies. Many of whom use the fear index
constructed by A. A. Salisu & Akanni (2020). The index is supposed to capture the fear and
panic of people during the pandemic using two factors; reported cases and reported deaths. The
index is conducted to support economic, financial, and policy analyses, thinking that fear and
panic might affect decisions when buying financial assets, thus affecting their prices. A. A.
Salisu & Akanni (2020) used their fear index in a study, and their findings are that the index is
a good predictor of stock returns during COVID-19. Rubbaniy et al. (2020) looked at what
effect COVID-19 lockdowns had on the financial markets in Europe, analyzing both the full
sample data, that is all of Europe, as well as breaking the dataset into sub-regions of Europe,
one sub-region being the Nordics, as well as dividing the data between time periods. The period
they used is from January 2020 to September 2020. The research used the stock indices from
29 European countries and the fear index for COVID-19. They found no evidence of COVID19 affecting the European stock markets when analyzing their full sample or when breaking it
down into sub-regions. When analyzing the effect of the pandemic using different time periods,
they found a significant negative effect during the emergence of the COVID-19 pandemic in
Europe. This negative effect faded in the middle period of the pandemic. The negative effect
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was detected again in the wake of the second wave of the pandemic. Using the fear index
Subramaniam & Chakraborty (2021) found a negative link between COVID-19 fear and stock
returns and highlight that fear affects the stock market. Salisu et al. (2020) conducted another
research using the fear index. They investigate whether the fear index affects the predictability
of commodities price return. Their results show a positive relationship between commodity
price returns and the fear index. This result indicates that the commodity market provides a
better opportunity than the stock market because of the negative link and the fear index.
Like Shehzad et al. (2020), So et al. (2021) and Baker et al. (2020) compared COVID19 to previous financial crises and pandemics. So et al. (2021) compare the connectedness of
equity returns in four previous financial crises, from January 2006 to October 2020, to see if
the COVID-19 pandemic affects Hong Kong financial market connectedness. They applied
time series to show the relationship between stocks at each time. Unlike the previous three
crises, financial conditions are unable to adequately explain the stock market's co-movement
during the COVID-19 outbreak, resulting in a significant spike in financial network
connectedness in March and April 2020. Over the COVID-19 pandemic, the partial correlation
networks' connectedness increased dramatically, implying a significant rise in structural risk in
the financial sector. Baker et al. (2020) examined why COVID-19 had much more impact on
stock markets than previous pandemics. They stated that no pandemic affected stock markets
like COVID-19. The pandemics that they examined are Spanish flu of 1918-1920 that killed
2% of the global population at the time, as well as the influenza pandemics of 1957-58 and
1968. Their result is that government restrictions are the main reason for the difference between
COVID-19 and other pandemics in terms of affecting the stock markets.
Gherghina et al. (2020) examined the linkage between financial markets during
COVID-19 using a period from the end of December 2020 until the end of April 2020, using
eight different stock markets, focusing mainly on the Romanian stock exchange. They used the
Granger causality test to explore the connection between COVID-19 and stock market return,
as well as the relationship between pandemic actions and few assets. They found no evidence
of any impact, not a short or long term, from Chinese COVID-19 numbers on the Romanian
financial market. But when comparing the Romanian financial market to the COVID-19 cases
and deaths in Italy, they found some correlation.
Narayan et al. (2020) examined what effect travel bans and restrictions caused by the
COVID-19 pandemic had on stock returns. As part of robustness tests, they used a time-series
regression model that accounts for well-known variables of returns, and in excess returns, they
show that all policies conducted by governments in response to COVID-19 have a positive
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impact on the G7 country’s stock market excess returns on average. They could not determine
what strategy has been the most successful in determining what government policy works best
in combatting the effects of the pandemic on stock markets. Narayan et al. (2020) state that
their methodological setup prevented them from making such an assertion.
More recent research by Rouatbi et al. (2021) looks at what effect vaccinations,
combatting the COVID-19 pandemic, have had on stock market volatility. Their study used
data from 66 markets and found that the stock market volatility decreased significantly when
mass vaccination began. Moreover, the volatility of the market decreased when the vaccination
development began. This decrease was more prevalent in more developed countries. In their
study, they used panel regressions that enabled them to study the relationship between
measures of vaccination and daily stock market volatility.
The effect of COVID-19 on the Nordic countries has not been extensively researched.
Lin & Falk (2021) examined the stock market's output and uncertainty in the travel and leisure
industry in Denmark, Finland, and Sweden between June 2018 and June 2020, a timeframe that
involves the first wave of the COVID-19 pandemic. Their methodology is based on the Markov
regime-switching model (Brandel, 2017), a model intended to analyze financial markets when
their behavior changes, for example, due to a financial crisis. The model allows for
unobservable regime changes in the stock return partnership between the travel and leisure
industry and the overall market leading up to the COVID-19 crisis and throughout the
stabilization period following the first wave. They concluded that in the COVID-19 pandemic
period, the markets become more volatile, the market data encountered more frequent regime
switches, as well as the idiosyncratic risks, increased in companies that were especially exposed
to the pandemic, mainly tourism-related companies. The timing, probability, and length of this
crisis regime was contingent upon the structure of travel and leisure firms. Those with a high
proportion of internet gambling companies outperformed those with a high proportion of
foreign shipping companies, hotels, and restaurants. Their results indicate that companies'
dependent on tourism are heavily affected, but not those that are dependent on online customers
(Lin & Falk, 2021).
According to the literature review, the pandemic seems to be influencing stock markets
around the globe, where some places are more heavily affected than others. To get a better
understanding of this difference, some insights into market behavior can be a useful tool.
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3. Market Behavior
This chapter offers an overview of literature examining market behavior and how markets act
during the COVID-19 pandemic. To analyze the possible effect COVID-19 has had on stock
markets, a general understanding of the stock market behavior is essential. With that
knowledge, one can better understand the subject and be more adept at identifying the
underlying reasons behind the movements in the market caused by the COVID-19 pandemic.

3.1 Definition of market efficiency
In 1965, Eugene F. Fama conducted his study, The Behavior of Stock Market Prices. The
purpose of his research is to examine his Random Walk theory and test his model. Unlike other
prior theories, the Random Walk theory suggests that a market follows no pattern, and stock
prices can’t be predicted by following past patterns (Fama, 1965). While studying the theory
of Random Walks, Fama found that there might be more forms that the market could follow.
This led to his findings of the efficient market hypothesis (EMH). If a market is efficient, then
prices each moment fully incorporate all available information. Like in the Random Walk
theory, new information can arrive at any time, so price changes should be unpredictable.
In 1970, Fama defined three types of market efficiency, representing the degree of
information reflected in stock prices. They are a week, a semi-strong and strong form of market
efficiency (Barley et al., 2017; Fama, 1970; Fama, 2017):
A weak form of market efficiency, it is impossible to predict future stock return by
studying past performance. A weak form suggests that markets have no memory and
that stock prices do not follow a predictable pattern. They follow the same pattern
described in the random walk theory and are examined by using it.
A market has a semi-strong form of market efficacy if the market does reflect all
available public information. Investors cannot use general information or past prices to
get a competitive advantage. It can be examined by looking at the price/return rate.
If the market has a strong market efficiency, the market prices reflect all information,
also private, like insider information. If a market had a strong form of market efficiency,
then the stock price would always reflect the correct corporate value unless some
unexpected information is revealed.
This categorization is helpful when describing how much information the stock market reflects
at each time.
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There have been thousands of studies on EMH, and many of them support the
hypotheses. That’s why many scholars agree with the efficient market hypothesis, but others
are more inclined to look into behavioral economics (Yildirim, 2017). For example, Vasileiou
et al. (2021) studied market efficiency during COVID-19 and found that the markets’ response
to information is not always rational or efficient. They assume that investors and financial
workers underestimate the health risk, and the issue should be examined more closely with a
behavioral view.
In many ways, EMH does describe an investor’s actions and how the market reacts to
the news. Unlike EMH, behavioral finance acknowledges that people can make mistakes, act
on emotions and be irrational at times. These models are essential when looking into financial
crisis and market behavior (Yildirim, 2017).

3.2 Behavioral Finance
Behavioral finance connects physiology and finance to explain how the market and investors
behave, without theories of how they should behave, by explaining that no one consistently
acts in a perfectly rational manner. This topic became popular after the dot com bubble of 2000
and the financial crash 2008-2009 (Pompian, 2012). The subject was developed to fill into
those areas where EMH could not explain how the market was reacting. Not every abnormality
can be defined with behavioral finance, but the subject is new compared to other financial terms
and will continue to grow in the following years (Venezia, 2018).
Standard finance is built on the assumption that everyone behaves like the Homo
Economicus. Homo Economicus, or the rational economic man, is the perfect investor that
follows all the rules and models of standard finance (Pompian, 2012). Behavioral finance seeks
to learn from and analyze how humans act when investing or working within financial markets,
mainly when market behavior cannot be explained with EMH. Those events are events like
bubbles, anomalies, black swan events, etc., where the market does not behave like the standard
finance models would predict (Venezia, 2018).
The newest event that people are trying to explain with EMH, and behavioral finance
is COVID-19. Espinosa-Méndez and Arias (2021) studied what effect COVID-19 had on heard
behavior in European capital markets. They used data over 20 years, from January 2000 to June
2020, and found that the pandemic increased heard behavior in capital markets. In addition to
Espinosa-Méndez and Arias (2021) findings of heard behavior during COVID-19, others have
also looked into how behavioral finance has affected stock market behavior during COVID-
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19. Abdeldayem & Dulaimi (2020), Bansal (2020), Dhall & Singh (2020), Kizys et al. (2021),
Riaz et al. (2020) all found evidence of behavioral biases, like overconfidence and herd
behavior affecting stock market behavior during COVID-19.

3.2.1 Overconfidence
When investors underestimate the variance of a risky asset or overestimate its precision, the
investor is experiencing overconfidence (H. K. Baker & Nofsinger, 2010). When there are signs
of private information leaking, investors tend to overreact and vice versa with public
information, resulting in the market being under or overvalued (Daniel et al., n.d.).
According to Skala (2008), overconfidence can be split into four categories:
Miscalibration, steep precision in one belief, occurs when someone has an illusion of
control and is unrealistically optimistic.
Over-placement is when an individual thinks that his knowledge is better than others,
also called the better-than-average effect.
Illusion of control occurs when someone thinks they have more control over an event
than they do.
Unrealistic optimism or optimism bias is when someone's predictions are excessively
optimistic. It can be both positive and negative outcomes, believing that positive
results are more likely to happen to them than others.
The assumption is that overconfident people usually take more risks than others and then be
described as risk-seeking. Risk usually generates a higher return. That is why there remain
overconfident investors (Venezia, 2018; Blavatskyy, 2009). A study on overconfidence during
COVID-19 found that overconfident investors helped predict stock trends during certain
conditions. They underestimate the risk in active investments, leading to repeated losses (Riaz
et al., 2020).

3.2.2 Herd Behavior
Herd behavior takes place when investors make decisions based on the findings of others and
does not look at the information they have. Investors are characterized as herds that invest in
risky assets without the information they are given and acknowledging how risky they are.
Then at the first sign of complications, they flee to safer havens. An investor can also be herding
if they would not make that investment decision without knowing others are doing the same,
and when hearing of others investing, then making the same investment choice (Bikhchandani
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& Sharma, 2001). Market efficiency can be decreased with herding because investors stop
seeking information when studying the behavior of others. Herding can be sorted into
intentional herding and spurious herding. Intentional herding is when investors ignore their
instincts and follow others, either based on reputational purposes or because they genuinely
believe that others have better information than they do, which can lead to systemic risk and
increase volatility. Spurious herding is not herding according to the definition above. It is when
similar investors all react the same way because of news or events. (Guo et al., 2020;
Bikhchandani & Sharma, 2001).
For the last decade or two, herding has gained a bad reputation and has been blamed
for increasing market volatility and undermining markets, leading to bubbles and market
crashes (Venezia, 2018). When market information seems to be not correct, like during those
events, some investors rationally herd and prefer to follow the investment decision of others
(Devenow & Welch, 1996). Looking at studies on COVID-19 effect on herd behavior, Dhall
& Singh (2020) looked at herd behavior from January 2015 to June 2020. When looking at the
period before COVID-19, they found no evidence of herding in that period or evidence of antiherding behavior. In the four months after the beginning of COVID-19, they found strong
indications of herd behavior. Abdeldayem & Dulaimi's (2020) and Kizys et al. (2021) findings
in the first quarter of 2020 showed a significant positive link between herd behavior and
expectations of pandemic risk.
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4. Stock Indices in the Nordics
A stock index is an index monitoring the value of a portfolio of stocks (Hull, 2018). This
suggests that the capital exchange is structured so that the size of the firms determines index
fluctuations. The stock indices in the Nordic countries are tied to stock exchanges. Nasdaq,
headquartered in New York, operates stock exchanges in four of the Nordic countries,
Denmark, Finland, Iceland, and Sweden. Nasdaq is a world leader in trading, clearance,
exchange infrastructure, listing, and database services for public companies. As the pioneer of
the electronic stock market, Nasdaq drives over 90 marketplaces in 50 nations. The OMX
Nordic Stock Exchange was launched in 2016 (Nasdaq, n.d.; Reuters, 2016; Nasdaq, n.d.-a).
Denmark, Finland, Iceland, and Sweden all have a blue-chip index listed on the Nasdaq Nordic.
The indices listed on Nasdaq Nordic (see table 1) are all weighted price indices that are revised
twice a year.
Table 1
List of the Nordic blue-chip indices and information about listings
OMX
Copenhagen 25

OMX
Helsinki 25

OMX
Iceland 10

Oslo Børs Benchmark
Index

OMX Stockholm 30

Index

OMXC25

OMXH25

OMXI10

OSEBX

OMXS30

Country

Denmark

Finland

Iceland

Norway

Sweden

Listed on

Nasdaq Nordic

Nasdaq
Nordic

Nasdaq
Nordic

Euronext

Nasdaq Nordic

Location

Copenhagen

Helsinki

Reykjavík

Oslo

Stockholm

No. companies
listed

20

25

10

69

30

The major blue-chip Index in Norway is listed on Euronext (table 1). In 2016, one of
Nasdaq's executives said that the transatlantic exchange would consider purchasing Oslo Børs
VPS Holding ASA, the Norwegian stock exchange, if the Norwegian stock exchange operator
agreed to sell (Reuters, 2016). That deal would bring together all the major equity exchanges
in the Nordic countries on one platform. In June 2019, Euronext completed the acquisition of
97.8% of the Oslo Brøs VPS's combined issued and outstanding equity capital (Euronext,
2019). Nasdaq does have an alternative for those who want to invest in the Norwegian stock
market, the OMX OSLO 20 Index (OMXO20). The OMXO20 Index is a market capitalizationweighted, free float-adjusted, and capped price return index built to develop an index composed
of a small number of shares that evolves in close connection with the stocks traded on OSEBX.
The index's primary objective is to represent the performance of the portfolio's holdings. The
index is operated from NASDAQ Stockholm AB (Nasdaq, 2016). For a share to be listed on
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the OMXO20, it must be listed on the OSEBX. If a large portion of the trading volume of a
stock that qualifies as an index share is due to a few transactions in the Oslo Brøs trading
system or to transactions within a limited period, the exchange may determine that the stock's
registered volume is not representative. If an index share is not among the top 25 most traded
stocks in OSEBX during the Control Period, it shall be substituted by the non-index share with
the maximum traded price during the control period. If a share is on OSEBX but is not an index
share and is among the top 15 most traded shares on OSEBX during the control period, it can
be substituted for the index share with the lowest traded volume.
This stock would qualify for this research because it simulates the OSEBX stock index,
but it is managed in Sweden while OSEBX is managed in Norway and, research is looking at
the major blue-chip stocks in each country that's why the OSEBX index will be used in this
research (Euronext, 2019).

4.1 OMXC25
Copenhagen Stock Exchange operates the OMXC25. The exchange started trading in 1808 as
a non-profit organization. They started to trade options and futures and became a limited
company (LC) in 1996. (Nasdaq, n.d.-a). On July 3, 1989, the index was formed with a base
value of 100. It first exceeded 500 in 2007, before plummeting to 230 during the depths of the
financial crisis in 2009. In 2015, it broke through the 1,000 marks for the first time (Capital,
n.d.). It is the leading stock index on the Copenhagen Stock Exchange, comprising the 25 most
actively traded stocks (see table 2). In December 2017, Nasdaq launched the OMXC25 to
replace the OMXC20, an index consisting of the 20 most traded stocks on the Copenhagen
Stock Exchange, index as the Danish Blue Chip index (Nasdaq, n.d.-b).
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Table 2
List of stocks listed on OMXC25 (source: Nasdaq Nordic)
Companies

Sector

Companies

Sector

Companies

Sector

Ambu

Healthcare

DSV

Trucking

Novozymes

Specialty chemicals

Marine

FLSmidth &
Co.

Construction and
engineering

Ørsted

Electricity generation

Marine

Genmab

Biotechnology

Pandora A/S

Apparel, accessories and
luxury goods

Bavarian Nordic

Marine

GN Store
Nord

Rockwool
International

Construction and materials

Carlsberg Group

Brewers

ISS

Health care
equipment
Facilities
management services

Royal Unibrew

Brewers

SimCorp

Technology

A.P. MøllerMærsk (class A)
A.P. MøllerMærsk (class B)

Chr. Hansen
Coloplast
Danske Bank
Demant

Specialty
chemicals
Health care
supplies
Diversified
banks
Health care
equipment

Lundbeck

Pharmaceuticals

Netcompany

Technology

Tryg

Insurance

Pharmaceuticals

Vestas Wind
Systems

Heavy electrical equipment

Novo
Nordisk

The Healthcare industry is the highest weighted industry in the OMXC25 index, with
over 50% weight (Nasdaq, n.d.-d). Novo Nordisk, a pharmaceutical company, carried around
33% of the total stock weight in 2019. In 2018, Novo Nordisk's shares fell 7.3% in a single
quarter because of poor results. The Danske Bank attributed that to a significant portion of the
OMXC25's decline and underperformance against other markets (Dummett, n.d.).
Figure 1
Daily index price fluctuations of OMXC25 and daily index prices of OMXC25
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On the left axis: Daily index price fluctuations of OMXC25 in percentage from 29.01.20-31.03.21. On the right
axis: Daily index prices of OMXC25 from 29.01.20-31.03.21, with the y-axis (price) adjusted from 800-1600
(source: Bloomberg)
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In 2020, OMXC25 experienced significant volatility. Danish share prices fell nearly
8% in one day or almost 25% in March due to the COVID-19 outbreak (see Figure 1). Since
then, equity markets have risen due to various variables, including global monetary policy
actions, stimulus packages, and increased clarity regarding macroeconomic patterns. In 2020,
the average price of Danish stocks rose by 36% (see figure 1) (Denmarks Nationalbank, 2021).

4.2 OMXH25
The Helsinki Securities Exchange was established in 1912. Helsinki Security Exchange
transitioned to electronic trading in 1990. In 1995, it became an LC (Nasdaq, n.d.-a). Though
it did not become a part of the OMX Exchange brand until 2006, the OMXH25 index was
launched on March 4, 1988, with a base of 500. It is the leading stock index of the Helsinki
Stock Exchange and consists of the 25 most actively traded stocks on the Stock Exchange (see
table 3). Due to the index's small number of constituents, all underlying securities have
outstanding liquidity.
Table 3
List of stocks listed on OMXH25 (source: Nasdaq Nordic)
Companies

Sector

Companies

Sector

Companies

Sector

Cargotec Oyj

Industrial Goods and Services

Metso Outotec
Oyj
Metsä Board
Oyj B

Industrial Goods and
Services

Outokumpu
Oyj

Basic Resources

Elisa Oyj

Telecommunications

Basic Resources

Sampo Oyj A

Insurance

Fortum Oyj

Utilities

Neles Oyj

Industrial Goods and
Services

Industrial Goods and Services

Neste Oyj

Energy

Kemira Oyj

Chemicals

Nokia Oyj

Telecommunications

Kesko Oyj B

Personal Care, Drug and Grocery
Stores

Kojamo Oyj

Real Estate

Nokian
Renkaat Oyj
Nordea Bank
Abp

Stora Enso
Oyj R
Telia
Company
TietoEVRY
Oyj
UPMKymmene Oyj

Huhtamäki
Oyj

KONE Oyj

Industrial Goods and Services

Konecranes
Oyj

Industrial Goods and Services

Orion Oyj B

Automobiles and Parts
Banks

Valmet Oyj

Health Care

Wärtsilä Oyj
Abp

Basic Resources
Telecommunications
Technology
Basic Resources
Industrial Goods and
Services
Industrial Goods and
Services

The OMXH25 index serves as a benchmark for managing diversified Finnish
investment portfolios. The maximum weight of one company is limited to 10%. Basic
Materials, Financials, and Industrials all amount for about 20% of the index weight (sectors
can be seen in table 3) (Nasdaq, n.d.-e).
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Figure 2
Daily index price fluctuations of OMXH25 and Daily index prices of OMXC25
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On the left axis: Daily index price fluctuations of OMXH25 in percentage from 29.01.20-31.03.21. On the right
axis: Daily index prices of OMXC25 from 29.01.20-31.03.21, with the y-axis (price) adjusted from 2000-5500
(source: Bloomberg)

At the beginning of March 2020, the OMXH25 took a downturn. On March 16, the
Nasdaq Helsinki suspended trade in OMXH25. Due to market volatility, the trading rates of
the OMX Helsinki 25 Exchange Traded Fund deviated significantly from the fund's notional
value. As a result, trade was briefly paused. Previous trades made on that day were canceled.
(Nasdaq Helsinki Ltd, 2020). From 11 February 2020 to 18 March 2020, the index decreased
by 36.58%, with a 10.1% decrease in one day, March 12. The index made an excellent
recovery, and from March 1 to November 27, the market took a 59.14% upturn (see figure 2).

4.3 OMXI10
Occasionally, Icelanders were dabbling in securities trading around the year 1900 and the
following years, but this was mainly done on foreign exchanges. Kauphöllin was founded in
1934 and specialized in securities trading and management, primarily with bonds, it was not
until 1990 that they started trading stocks. The Iceland Stock Exchange (ICEX) was established
in mid-1985 by the Icelandic Central Bank in cooperation with commercial banks and securities
firms (Kristinsson, 2002). In 1989 the ICEX launched its first trading system, and in 2000 it
joined the NOREX Alliance and transferred its trading to the SAXESS trading system (Nasdaq,
n.d.-a). The index listed on Nasdaq Nord was called OMXI8 and had the eight most traded
companies in Iceland until April 2019, when they added two companies to the listing, making
it the OMXI10 index (see table 4). That decision was made based on the progress made on the
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market in prior years, where the market had grown and became more liquid (Nasdaq Nordic,
n.d.)
Table 4
List of stocks listed on OMXI10 (source: Nasdaq Nordic)
Companies

Sector

Companies

Sector

ARION

Banks

KVIKA

Banks

EIK

Real Estate

MAREL

Industrial Goods and
Services

FESTI

Retail

REITIR

Real Estate

HAGA

Retail

SIMINN

Telecommunications

ICEAIR

Travel and
Leisure

VIS

Insurance

Financials account for 36.22%, and industrials for 45.76% of the weight in the OMX10 index
(other sectors can be found in table 4). (Nasdaq Nordic, n.d.)
Figure 3
Daily index price fluctuations of OMXI10 and Daily index price of OMXI10
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On the left axis: Daily index price fluctuations of OMXI10 in percentage from 29.01.20-31.03.21. On the right
axis: Daily index price of OMXI10 from 29.01.20-31.03.21, with the y-axis (price) adjusted from 1500-3100
(source: Bloomberg)

In the last week of February and early March 2020, share prices on the Nasdaq Iceland
exchange plummeted. The most significant drop was in the companies most exposed to the
tourism outlook. With an 80% year-to-date share price drop of the flag carrier airline, Icelandair
led the downturn. On March 23, the OMX10 index reached its lowest point after the pandemic
struck and had taken a 27% downturn since the beginning of the year, with the most significant
drop of 8.44% on March 12. Prices then began to recover, and by mid-June, the OMXI10 had
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risen to 10% below its end-2019 value (see figure 3). The increase was primarily due to
increasing Marel stock prices, a food processing company, that accounted for 35% of listed
companies' total market capitalization and 60% of the OMXI10 index’s companies. Therefore,
the index depends heavily on Marel's share price. Like Icelandair and companies in real estate,
the companies most vulnerable to the decline in tourism have yet to recover (Central Bank of
Iceland, 2020b; Central Bank of Iceland, 2020c).
4.4 OSEBX
The Oslo Børs was established in 1819, and its primary purpose was to set exchange rates for
Norway’s currency. It became the center of trade and did not become a stock exchange until
the 1970s. It took much longer for securities trading to overtake the company’s operations.
Today it is a major global financial center for Norway’s new national financial industry and
plays an essential part in Norway’s unique mixed economy. At the start of 1999, it was apparent
that the Oslo Børs management team desired an alliance-based approach (Oslo Børs, 1999).
The NOREX alliance was chosen, an alliance led by the competitive OM Stockholm Stock
Exchange, and a representative from Stockholm and Oslo signed a letter of intent. The
agreement paved the way for stronger cooperation between the stock exchanges of Oslo,
Stockholm, Copenhagen, and Reykjavik, intending to achieve economies of scale through the
creation of a joint trading mechanism, laws, and broker membership agreements. While the
NOREX partnership was effective, Nasdaq’s purchase of OMX in 2007 signaled the end of
Oslo Børs participation in the alliance. As a substitute for the partnership, a strategic
cooperation deal was reached with the London Stock Exchange. Then in June 2019 acquired
Oslo Børs (Oslo Børs, n.d.).
In May 2001, OSEBX was launched with a base date of December 31, 1995, and a base
value of 100. The index consists of the most traded and most significant shares on Oslo Børs
(Euronext, n.d.). In June 2020, six companies entered the OSEBX Index while three companies
were removed, making it 69 companies listed in the index. The Benchmark Index has included
between 52 and 81 firms (Mondo Visione, 2020).
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Table 5
List of top 20 highest weighted stocks in OSEBX (source: Oslo Børs)
Companies

Sector

Companies

Sector

Companies

Sector

Companies

Sector

EQUINOR

Integrated Oil and
Gas

NORSK
HYDRO

Aluminum

NEL

Renewable
Energy
Equipment

SCHIBSTED
SER. B

Consumer
Digital Services

DNB

Banks

ORKLA

Food Products

ADEVINTA

Consumer
Services: Misc.

SCHIBSTED
SER. A

Consumer
Digital Services

TELENOR

Telecommunications
Services

TOMRA
SYSTEMS

Machinery:
Industrial

BAKKAFROST

Farming,
Fishing,
Ranching, and
Plantati

NORDIC
SEMICONDUC

Semiconductors

MOWI

Farming, Fishing,
Ranching and
Plantati

STOREBRAND

Life Insurance

SCATEC

Renewable
Energy
Equipment

AKER BP

Oil: Crude
Producers

YARA
INTERNATIONAL

Fertilizers

GJENSIDIGE
FORSIKR

Full Line
Insurance

SALMAR

Farming,
Fishing,
Ranching and
Plantati

ENTRA

Real Estate
Holding and
Development

Top 20 highest weighted stocks in OSEBX, rest of stocks and its weight can be seen in appendix A.

Danielsen & Sandvik (2019) examined the effect of index listing on the OSEBX from
2002-2019 and found an index effect on the dates of the listings. It is a semi-annually reviewed
free float-adjusted index that is updated after the market closes on the third Friday in March
and September. Farming, fishing, ranching and plantations, integrated oil and gas, and banks
are the three largest sectors in the index and are around 12% of the companies listed (or about
36% together). The two most prominent companies in the OSEBX index account for about
24% of the index weight (see table 5 and appendix 1 for further information about weighting).
Those companies are a part of the integrated oil and gas and the banking sector (Euronext,
n.d.).
Figure 4
Daily index price fluctuations of OSEBX and daily index prices of OSEBX
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On the left axis: Daily index price fluctuations of OSEBX in percentage from 29.01.20-31.03.21. On the right axis: Daily
index prices of OSEBX from 29.01.20-31.03.21, with the y-axis (price) adjusted from 500-1100 (source: Bloomberg)
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Like most other indices, the OSEBX was affected by the COVID-19 pandemic. In the first
quarter of the year, the index decreased by 32.56%, with an 8.8% decrease in one day. The
index recovered well and increased by 57.99% by mid of December (see figure 4).

4.5 OMXS30
The Stockholm Stock Exchange was established in 1863. SAX was the exchange's first
electronic stock trading device since it launched in 1990. It was incorporated as a limited
liability company in 1993. In 1998, OM and the Stockholm Stock Exchange merged to form
the OM Group. The Copenhagen and Stockholm stock exchanges formed a strategic
partnership called NOREX Alliance. The NOREX Alliance was notable in that it was the first
stock exchange alliance to incorporate a cooperative structure for share trading and harmonize
trading and membership rules and standards between exchanges. In 2003, its activities were
combined with Helsinki Stock Exchange (Nasdaq, n.d.-a) OMXS30 is the top stock index on
the Stockholm Stock Exchange. The index comprises the Stockholm Stock Exchange's 30 most
actively traded stocks (Nasdaq, n.d.-f).
Table 6
List stocks listed in OMXS30
Companies

Sector

Companies

Sector

Companies

Sector

ABB Ltd

Industrial Goods and
Services

Essity B

Personal Care, Drug and
Grocery Stores

SEB A

Banks

Alfa Laval

Industrial Goods and
Services

Evolution
Gaming Group

Travel and Leisure

Securitas B

Industrial Goods and
Services

Autoliv
SDB

Automobiles and Parts

Getinge B

Health Care

Sv.
Handelsbanken
A

Banks

ASSA
ABLOY B

Construction and
Materials

Hexagon B

Technology

Skanska B

Construction and
Materials

Atlas Copco
A

Industrial Goods and
Services

Hennes &
Mauritz B

Retail

SKF B

Basic Resources

Atlas Copco
B

Industrial Goods and
Services

Investor B

Financial Services

Swedbank A

Banks

AstraZeneca

Health Care

Kinnevik B

Financial Services

Swedish
Match

Food, Beverage and
Tobacco

Boliden

Basic Resources

Nordea Bank
Abp

Banks

Tele2 B

Telecommunications

Electrolux
B

Consumer Products and
Services

Sandvik

Industrial Goods and Services

Telia
Company

Telecommunications

Ericsson B

Telecommunications

SCA B

Basic Resources

Volvo B

Industrial Goods and
Services

The OMXS30 was introduced in September 1986 with a base value of 500. However,
in 1998, a 1:4 division was implemented, resulting in the index's base value being 125. The
index reached its all-time high of 2400 during the dot com bubble. Followed by a decrease to
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600 by 1998. The financial crisis of 2008 had a similar effect by the index dropping from 1270
to 600 (AvaTrade, n.d.)
Figure 5
Daily index price fluctuations of OMXS30 and Daily index prices of OMXS30
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On the left axis: Daily index price fluctuations of OMXS30 in percentage from 29.01.20-31.03.21. On the right
axis: Daily index prices of OMXS30 from 29.01.20-31.03.21, with the y-axis (price) adjusted from 1100-2300
(source: Bloomberg)

The largest sectors in the OMXS30 index are industrials and financial, accounting for
37.30% and 21.97% of the index (see table 6). In the first quarter of the year, the OMXS30
index decreased by 32%, with a 10.6% decrease in one day. The index recovered well and
increased by 50% by the end of 2020 (see figure 5).
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5. Nordic Economy And COVID-19
The Nordic countries are a global unified region consisting of Denmark, Finland, Iceland,
Norway, and Sweden, along with Greenland, the Faroe Islands, and the Åland Islands (Nordic
Cooperation, 2020). As previously discussed, this study is about examining if there is an effect
between stock index price changes and COVID-19 cases. The Faroe Islands, Greenland (both
parts of the Kingdom of Denmark), and the Åland Islands (part of the Republic of Finland) do
not have a stock exchange, very few COVID-19 cases, and a small population. That is why
they are not included in this study.
The Nordics are among the top 15 wealthiest countries globally, with Norway having the
highest nominal Gross Domestic Production (GDP) per capita of the Nordics or $76,408,
ranking fourth in the world in 2021. Finland has the lowest GDP of the five countries, with
$54,817 ranking fourteenth. Between the years 2020-2021, there is no change in the ranking of
Norway, Iceland, and Finland but Denmark and Sweden ranked higher in 2021 than the
previous year (StatisticsTimes, 2021; OECD, n.d.). GDP is, by definition, the market value of
final goods and services newly produced within a nation during a fixed period (Abel et al.,
2017).
Though the Nordics have remained one of the wealthiest countries in the world in 2020,
their economic growth or percentage change in GPD saw its biggest decrease since 2008 (see
figure 6), with Iceland's economic growth experiencing the greatest decline of the Nordic
countries in 2020. Looking at figure 6, we can also see that Iceland's economic growth
fluctuated more than seen in any of the other Nordic countries.
Figure 6
Economic growth, percentage change from the previous years (Source: nordicstatistics, n.d.).
12.0

Economic growth % change

10.0
8.0
6.0
4.0
2.0
0.0
-2.0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

-4.0
-6.0
-8.0
-10.0
Denmark

Finland

Iceland

Norway

Sweden

31
The Nordic economies operate under the Nordic model. The model is regarded as a
benchmark that all the Nordic countries adapted. It combines a free-market economy and a
welfare state with high taxation to publicly provide social services, like education, health care,
etc. There are strong labor unions and employer associations that protect the wages of the
working force. They also have high unemployment benefits compared to other countries
(Andersen, 2007). In addition to operating under a similar economic model, all Nordic
countries are a part of the Schengen Agreement. The Schengen Agreement is an arrangement
that establishes Europe's Schengen Area, which has reduced internal border checks. It was
signed on June 14, 1985, by five of the then-ten member states of the European Economic
Community and ratified a decade later, with all of the EU, except for the United Kingdom and
Ireland, entering in the following years. Switzerland, Norway, and Iceland, which are located
in Europe but are not members of the EU, have also joined (AXA, n.d.).
Though the Nordics all operate with a similar model, the economies are not the same.
For example, Norway and Iceland are not in the European Union (EU). Norway's economy
highly relies on oil and Iceland’s on fishing. The following chapters will describe each Nordic
economy, one country at a time, the difference between them, and how they tackled COVID19.

5.1 Denmark
Denmark is the geographically smallest country of the Nordics, with a total landmass area of
43,561 square kilometers. It shares borders with Germany and is connected by a bridge to
southern Sweden. Though small, Denmark has the second largest population of the Nordic
countries with 5.8 million people. Around 22% of its inhabitants live in Copenhagen, the
capital. Denmark has their own currency, the Danish krone (DKK) (Marinov, 2020; (Kornvall,
2020a). Denmark was the first of the Nordics to join the European Economic Community
(EEC), which later became the EU. It was also one of the United Nations (UN) funders and a
North Atlantic Treaty Organization member. Their form of government is a constitutional
monarchy, ruled by a representative democracy (History of Denmark, n.d.).

5.1.1 Danish economy.
In 1813, the Danish State was bankrupt, and Denmark’s national bank was established. The
bank became independent in 1936. Denmark's monetary policy is to ensure a fixed exchange
rate against the euro. That is essential for the Danish economy and is partly responsible for
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ensuring stable prices. The central rate of DKK against the Euro has been unchanged since
1987 (Denmarks Nationalbank, 2021). Denmark had a slow economic recovery after the
financial crisis of 2008, but economic growth has increased from 2012. GDP growth has been
well above the EU average from 2015 to 2019, averaging 2,4%. Oil and other forms of energy,
the medical industry, agricultural produce, shipping, and IT services are Denmark's most
important sources of revenue. The main drivers of growth being consumption and investment.
Investment growth has been immense since 2012; with housing construction and housing prices
adding to the increase in investment, the investment accounted for 22% of the GDP in 2018,
with public investment of 3,5% of the GPD (International Trade Administration, n.d.-a; Union,
2020). In 2018 the employment rate reached 77,5%, well above the long-term average, and the
unemployment rate declined from 5,3% to 5,1% in 2019. Consumer price inflation remained
moderate, reaching 0.7 % in 2019 (Union, 2020). Danmark’s employment system is built
around a ”flexicurity” system that combines flexibility and security for the citizens. The system
helps to adjust the economy to traumas while limiting the social cost of unemployment (Danish
Agent for Labour Market and Recruitment, 2020). The Danish economy entered into 2020
without significant imbalances and predictions of continuous economic growth (Denmark
Nationalbank, 2021; OECD Economic Surveys, n.d.).

5.1.2 Danish economy 2020
The COVID-19 pandemic arrived in Denmark at the end of February 2020. Since then, there
have been taken a lot of actions to keep the virus at bay as much as possible. Denmark was one
of the first countries in Europe to announce a national lockdown and close its borders. The
lockdown period was from March until the end of April in 2020. In the first wave, Denmark
was one of the countries that tackled the virus the best, with cases only reaching a maximum
of 473 a day in April (see figure 2). At the beginning of May, they slowly began to open the
borders and easing lockdown restrictions (Marinov, 2020). The second wave of the pandemic
hit them harder, with cases reaching 4.348 a day in December. Due to the lockdowns,
Denmark's economy was hit hard, like most other countries. By the end of 2020, there had been
1.837,89 tests per 1000 people in Denmark (Our World in Data, n.d.-b). With 163.479 cases
and 1.298 deaths in 2020 (Denmark COVID, n.d.).
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Figure 7
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On the left axis: Daily changes in COVID-19 cases in Denmark percentage from 16.02.20-31.03.21. On the
right axis: Daily COVID-19 cases in Denmark from 16.03.20-31.03.21 (source: Statista)

In March 2020, there was a brief turmoil in the financial market because of the outbreak. It
affected currency outflow, resulting in a weakening of the DKK against the euro. Denmark's
National Bank followed its reaction pattern, following its monetary policy, and increased its
interest rate by 0.15% to 0.60% on March 19, to even the exchange rate (Denmarks
Nationalbank, 2021).
At the same time, interest rates on government bonds and mortgage bonds rose. To
meet the market risk COVID-19, several central banks, including the European Central Bank
(ECB), have introduced substantial monetary policy measures that have led to interest rates
falling even more. These measures have helped to balance the financial markets. Denmark's
GDP fell more the 7% initially during the first half of the year, with a partial recovery during
the summer, then flattened again and the end of the year when COVID-19 cases rose again (see
figure 7). The GDP decline for the year was around 3,5%. The wage increase was moderate,
and consumer prices rose by 0,3% (Denmarks Nationalbank, 2021).
The housing market was momentarily affected, housing prices continued to increase,
and the supply of houses for sale was lower than in the years. The unemployment rate dropped
in the second quarter of the year, reaching 6.3% in the third quarter. Government relief
packages like wage compensation dampened the unemployment rate, which recovered slowly
for the rest of the year, ending at 6.0% by the end of the year. The most significant fluctuations
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in the labor market were in the service industry (Denmarks Nationalbank, 2021;
Statistikbanken, n.d.). Corporate borrowing has remained relatively low compared to other
European corporations (Otte et al.,2020). After the economic setback of 2020, GDP is projected
to increase by 2.8% in 2021 and by 3.1% in 2022. However, this forecast was made before the
lapse at the end of 2020 (see figure 2) (Economic Survey, December 2020, n.d.)
5.2 Finland
Finland is a republic. The parliament has the highest authority in all decisions except in foreign
affairs, EU policy, and significant military decisions where the president has absolute power.
Finland has been an EU member since 1995 and uses the euro as a currency. It is not a member
of NATO Finland shares borders with its Nordic neighbors Norway and Sweden. It also shares
borders with Russia and sea borders with Estonia and the Åland Islands. Its population is
around 5,5 million, with one-fifth of its population living in the capital, Helsinki. Finland is
often called the land of the lakes; its lakes and rivers amount to about 10% of the land area of
338.430 square kilometers. Extensive forests cover 227.690 square kilometers or almost twothirds of the country, leaving only 6% of the country arable (Kornvall, 2020).
5.2.1 Finnish economy
The Bank of Finland is the fourth oldest national central bank in the world, established in 1811
(Pankki, 2011). The Bank of Finland takes part in maintaining the reliability and efficiency of
the Finnish financial system. It identifies and assesses risks that could endanger the stability of
the financial system. Recognized sources of the potential risk to are high household debt and
structural vulnerabilities in the banking sector. The Bank of Finland is responsible for
implementing the Eurosystem’s monetary policy. In countries where the currency is the euro,
the Eurosystem is responsible for a single monetary policy, and the ECB guides monetary
policy decisions. Its main objective is to keep prices stable in the euro area, preserving a strong
purchasing power and maintaining the value of money more or less unchanged. To keep prices
steady between the euro countries, the annual increase in consumer prices below, but close to
2% (Bank of Finland, 2021; Bank of Finland, 2020). In June 2019, the Bank of Finland
forecasted that economic growth would slow down in the following years because uncertainties
in the global economy were expected to reduce investment, leading to a weakening in global
demand for Finnish exports, with international trade accounting for a third of its GPD. Essential
sources of income are forestry, technology, and metal industries. The EU makes up more than
60% of Finland's total trade. Finland’s key export sectors are transportation, electronics,
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forestry, machinery, and chemicals (Bank of Finland, 2020; International Trade
Administration, 2020).
In 2019, the GDP was 1.3% and expected to be 1.5%, and in 2020, 1.3% in 2021. The
future vision for the public finances in Finland would be eased if a higher present age of the
working-age population were in work. The goal is to increase the employment rate to 75%,
from being 72.6% in 2019. Since 2015, Finland’s cost-competitiveness has improved a lot,
after having weakened in the years before, the main reason being employment and output
growth (Bank of Finland, 2020). Since then, unemployment has risen from 9.6% to 6.7% in
2019 (Nordic Statistics, n.d.; Toivonen, n.d.)
5.2.2 Finnish economy 2020
Regardless of any global crisis, there was an indicator of a decline in the Finnish economy in
the last two quarters of 2019 (Pönkä & Sariola, 2020). The first COVID-19 case in the Nordic
countries was in Finland on January 29. By the end of 2020, there were 36.107 confirmed cases
and 561 deaths (Worldometer, n.d.). At the same time, there had been 454,45 COVID-19 tests
per 1000 people (Our World in Data, n.d.-b)
Finland handled the first wave better than most countries globally, with only reaching
a high of 197 cases per day (see figure 8). Finnish government reacted to the wave by placing
a two-month lockdown, their lockdown took place two weeks earlier than Denmark and
Norway. By putting a travel ban on Helsinki so no one could travel to and from it, schools,
institutions, and restaurants were closed (Höppner, 2020).
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Figure 8
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On the left axis: Daily changes in COVID-19 cases in Finland percentage from 16.02.20-31.03.21. On the right
axis: Daily COVID-19 cases in Finland from 16.03.20-31.03.21 (source: Statista)

On average, the quantity of goods and services produced fell by 14% in the EU.
Finland’s only dropped by 6.4%, with a 2.8% decline in GDP (Höppner, 2020). In 2020, the
interest rates were declined to an all-time low of 0.2% and were expected to remain low in the
euro area for a long time (Nordic Statistics Database, n.d.; Bank of Finland, 2021). The rate of
consumer price increase was slower than on average and slowed to 0.4% (Bank of Finland,
2021b). The number of layoffs in the spring reached an all-time high and affected 164.000
people. In the third quarter of 2020, there was a short rise in unemployment, and the
unemployment rate reached 8.3%, with an employment rate of 71.5% (Pönkä & Sariola, 2020).
In combating the pandemic the government introduced a comprehensive relief program
consisting of tax incentives, employment related measure and a stimulus package (KPMG,
2020b)
COVID-19 did not affect the Finnish economy as much as the rest of the euro area.
According to the Bank of Finland's December 2020 forecast, the COVID-19 crisis will have a
smaller impact on the economy than the global financial crisis, and recovery will be quicker.
The crisis is likely to result in temporary slower economic growth in the next few years. If the
crisis lasts longer than expected, it can permanently stifle future development. The crisis may
have a longer-lasting effect than was anticipated on employment, capital stock, and
productivity through several channels (Bank of Finland, 2021b)
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5.3 Iceland
Iceland is an island in the North Atlantic between North America and Europe. It is a republic
with an elected president and a parliament that has supreme authority. Unlike Denmark and
Finland, Iceland is not in the EU. It is a part of the European Economic Area and a member of
NATO. It has its currency, the Icelandic krona (ISK). The population of Iceland is around
360.000, with more than half of its residents living in Reykjavík, the capital. Iceland‘s total
land area is 103.492 square kilometers, twice the size of Denmark. Mountains and Glaciers
cover 92.692 square kilometers of Iceland, making only a little over 1% of it arable (Kornvall,
n.d.; International Trade Administration, n.d.).

5.3.1 Icelandic economy
In 1961 the Central Bank of Iceland was established. Before that, Landsbanki Íslands (National
Bank of Iceland), a state-owned bank commercial bank, was a central bank representative from
1927 (Central Bank of Iceland, n.d.). The Central Banks' primary goal is to promote price and
financial stability for the Icelandic economy. To keep financial stability, the Central Bank and
the Icelandic Government decided on 27 March 2020 to define a target inflation rate of 2.5%.
Monetary Policy Committee (MPC) consists of five members who make decisions on applying
the Banks' monetary policy instruments. These decisions are about interest rates, foreign
exchange actions, transactions with credit institutions, and decisions on reserve requirements.
Inflation targeting has been successfully practiced for the last couple of years, that has
not always been the case. In 2018 the inflation measured was 2.7%. The main drivers of
inflation in 2019 were house and private service prices. The inflation in 2019 was 3%. The
inflation fell rapidly to 2% in December. The cause of the rapid decrease was that the MCP
lowered interest rates by 1.5 percentage points from June to November. The ground for
reducing interest rates was that there had been a significant economic setback because of the
collapse of an Icelandic airline, WOW Air, amongst other traumas in the airline industry,
leaving Icelandair as the only airline based in Iceland. There was also a failure in the capelin
catch and a decline in trade (Central Bank of Iceland, 2020a).
Iceland's GDP grew by 4.7% in 2018 and decreased in the following year to 2.6% in
2019. Iceland's primary source of revenue is fishing, fish products, aluminum, and iron silicon
exports. Over the past few years, there has also been growth in biotechnology, software, and
tourism. The most significant development has been in tourism. From 2010 to 2018, tourism
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in Iceland grew by 400%. In 2017, tourism accounted for 8.6% of GDP and employed around
30.000 people representing 15.7% of the total workforce. In 2018, it accounted for 39% of the
total value of export. In 2019, tourist arrivals were 2 million, with a 14.2% decline from 2018
and accounted for 35% of the total value of export (Kornvall, n.d.; International Trade
Administration, n.d.-b; OECD, n.d.). In 2019, the unemployment rate rose from being 3.0% in
January to 4.3% in December, that year there was 21 announcement of group redundancies,
49.3% of the redundancies coming from the aviation and travel industry (Vinnumálastofnun,
2020a). Economic forecast made by Statistics Iceland (2019) predicted that economic growth
would have a slower turnaround than anticipated, with GDP growing by 1.7%. Like Finland,
Iceland was expecting a recession in economic growth in 2020.

5.3.2 Icelandic economy 2020
Iceland's first COVID-19 case was found on February 28. There were 5.754 reported cases and
29 deaths by the end of 2020 (Worldometer, n.d.). At the same time, there had been done 707,46
tests per 1000 people in Iceland (Our World in Data, n.d.-b)
On 13 March, Iceland imposed restrictions, restricting meetings to 100 people and
closing classrooms. On March 24, gatherings were further limited to a maximum of 20
participants. Iceland did not respond as well to COVID-19 as Finland did in the first wave
when reported cases per day were 197 In Finland, but 106 in Iceland (see figure 9) even though
Iceland’s population is only 6.5% of their population (Directorate of Health, n.d.).
Figure 9
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axis: Daily COVID-19 cases in Iceland from 16.03.20-31.03.21 (source: covid.is)
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In 2020 interest rates were gradually lowered by 2.25 percentage points over the year.
Inflation measured was 2.8% and rose to 3.6% by the end of the year. Prices of imported
products were the key driver of inflation thanks to the depreciation of the ISK later in the year,
which rose by 6.3% by December 2020. The ISK depreciated by 10.4% in trade-weighted
terms. Domestic product prices increased by 5.9%, while house prices increased by 7.8%, up
from 4.3% the previous year (Central Bank of Iceland, 2021). At the end of the year, Iceland's
unemployment rate stood at 12.1%, with 21.365 people out of work. In 2020, the
unemployment rate increased to 7.8% (Vinnumálastofnun, 2020b). Iceland's economic growth
decreased by 6.6%, the lowest level since 2008. Government of Iceland (2020) government
introduced a comprehensive relief program to battle the pandemic. The program consists of tax
incentives, income-linked unemployment benefits, support for disability pensioners and
vulnerable groups and a stimulus package.
The outlook for economic development next year seems to indicate a fast recovery for
the Icelandic economy. Economic growth is expected to be 2.6% in 2021 and even stronger the
year after, with a 4.8% increase (Statistics Iceland, 2021).

5.4 Norway
Norway is a constitutional monarchy, where the parliament is the highest authority, and the
king has no political power. Like Iceland, Norway is not a member of the EU but is a part of
the European Economic Area and NATO. Their currency is the Norwegian krone (NOK).
Norway has a considerably smaller population than Denmark, with population is around 5.3
million and approximately 1.2 million living in the capital, Oslo. Norway shares borders with
Finland and Sweden, and its total area is 323.781 square kilometers. It is a nation with mountain
peaks, extensive woods, and vast stretches of uninhabited soil, with just around 3% arable land
(Kornvall, 2020c).

5.4.1 Norwegian economy
Norges Bank's establishment in 1816 and is Norway's Central Bank. Its mission is to ensure
the financial system's stability and manage substantial properties. The Bank sets monetary
policy, tracks financial system stability, and works to ensure that payment processes and
financial markets are efficient. Its monetary policy's operating objective is moderate and steady
inflation, with average consumer price inflation approaching 2.0% over time. In 2019 inflation
rate was raised three times and ended at 1.5% at the end of the year.
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Norway is endowed with an abundance of natural resources, including petroleum,
hydropower, fish, timber, and minerals. It is heavily reliant on the petroleum industry. The
extraction and sale of offshore oil and gas are the primary sources of revenue for the nation.
Norway is the world's third-largest natural gas exporter and the thirteenth-largest crude oil
exporter. (International Trade Administration, 2020b; Kornvall, 2020b). In 2019, oil prices
fluctuated, the spot price rose by 40% from January to December. Future predictions showed
slower growth in oil prices because of a decrease in global demand for oil (Noregs Bank, 2020).
After several years of solid expansion, economic growth slowed down in 2019 and was the
lowest in Norway of the Nordics, or 0.9% (see figure 1). Economic conditions were impacted
by the uncertainty around trade tension and UK’s departure from the EU. Manufacturing
productivity, in particular, slowed (Noregs Bank, 2020). Registered unemployment decreased
in the first quarter of 2019 and then stayed steady, and the unemployment rate was 3.8
decreasing 0.1% from the year before. Wage inflation increased in 2019 due to a tightening
labor market and strong growth of sectors with a comparatively high wage level.

5.4.2 Norwegian economy 2020
The first COVID-19 case in Norway was diagnosed on February 26. By the end of 2020, there
were 40.567 confirmed cases and 564 deaths (Worldometer, n.d.). At the same time, there had
been 505,08 tests per 1000 people in Norway (Our World in Data, n.d.-b). On 13 March, the
Norwegian government took their first actions against the pandemic and advice against nonessential travel to all countries. They also closed schools, small businesses, restaurants, and
fitness centers. The main reason for their measures was to limit the pressure on the healthcare
system, like in the previous counties above. Over the summer, these steps were relaxed, then,
on November 5, the second wave had reached Norway, and the government had to put on
restrictions again and advise people to stay home. To deal with high levels of unemployment
and mitigate the repercussions for businesses and workers, the Norwegian parliament agreed
to temporary changes to the rules on unemployment benefits for workers who had lost their job
(Services, 2020). These temporary changes include consists of tax incentives, income-linked
unemployment benefits, and a stimulus package. (Affairs, 2020)
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Figure 10
COVID-19 cases in Norway
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On the left axis: Daily changes in COVID-19 cases in Norway percentage from 16.02.20-31.03.21. On the right
axis: Daily COVID-19 cases in Norway from 16.03.20-31.03.21 (source: Statista)

In 2020, the COVID-19 pandemic impacted the Norwegian economy, although the
country's reported cases remained comparatively low. According to the Norwegian
government, the outbreak has caused the country's economy to suffer the worst setback since
World War II. (International Trade Administration, 2020b). March 12, Norges Bank’s
Monetary Policy and Financial Stability Committee held an emergency meeting and interest
rates reduced to 0. March and April saw a sharp decline in economic growth, unemployment
reached record high levels, and housing prices declined. The reduction in foreign tourists
resulted in a decrease in exports, while decreased travel activity resulted in a decrease in
imports. Norway’s GDP fell by 6.3% in the second quarter of 2020. Throughout the year,
economic activity increased to a 0.8% decrease. The unemployment rate reached a maximum
of 5.2% in 2020 and was 5% by the end of the year (Noregs Bank, 2021).
Through spring and summer, housing market activity and price inflation increased. The
developments possibly result from lower interest rates and a temporary extension of the
regulatory stability quota on new residential mortgage loans. House prices continued to rise
after the summer. The rate of consumer price increase was 1.3%. The NOK depreciated to
historic lows against several currencies. After that, Norges Bank undertook NOK purchases to
support a well-functioning NOK market and reduced the level of the countercyclical capital
buffer for banks from 2.5% to 1%. Over the spring, market uncertainty subsided, and the NOK
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appreciated. The appreciation occurred along with an increase in oil prices (Noregs Bank,
2021).
According to the OECD (202x), the rebound from a 3.2% downturn in mainland
production is expected to be suppressed by continuing localized restrictions to counter COVID19 outbreaks, weak oil sector investment, and continued instability in tourism, healthcare, and
related industries. GDP is projected to increase by 3.1% in 2021 and 1.4% in 2022. Labor
market recovery is expected to be equivalently slow, and consumer price inflation will remain
muted (OECD, n.d.-c).
5.5 Sweden
Sweden is the largest country of the Nordics, with the largest population of 10.3 million, onefifth living in the capital Stockholm. Sweden shares borders with Norway and has a total area
of Sweden is 447.435 square kilometers. 10 % of the country is rivers and lakes. Sweden is
also known for its many forests. Despite that, 27.000 square kilometers are arable. Like
Norway, Sweden has a constitutional monarchy, where the parliament is the highest authority,
and the monarch has no political power. Sweden is an EU member, but it has the Swedish krona
(SEK) as its currency (Kornvall, 2020d).
5.5.1 Swedish economy
Sveriges Riksbank is the Central Bank in Sweden. It was established in 1668 and is the oldest
Central Bank in the world. The work of the Riksbank is governed by a strategic plan, an annual
business plan, and internal legislation in the form of laws, guidelines, and oversee the Bank’s
operations. The Bank's monetary policy is to maintain price stability by maintaining a low and
stable inflation rate. Their target is to hold inflation around 2% a year (Sveriges Riksbank,
n.d.). Sweden exports a lot of goods and services. Electronics, machines, cars, paper, iron, and
steel are the country's primary exports (Kornvall, 2020d). From 2015 to 2019, GDP in Sweden
has grown slowly, at an annual pace of close to 3% over the last five years, due to solid demand,
investment, and exports (Gurría, 2019). 3% of Sweden's GDP each year is spent on research
and development (Kornvall, 2020d). Following many years of economic growth and inflation
near to the goal of 2%, the Swedish economy slowed in 2019, and economic conditions
returned to more normal levels. Inflation in 2019 was, 1.7% and economic growth 1.4%.
Falling energy prices slightly restrained inflation, and the decline in economic growth is due to
continuous global trade tensions, the trade war between the US and China, and the UK's
withdrawal from the EU (Sveriges Riksbank, 2020). From 2013 to 2018 unemployment rate
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declined from 8% to 6.3%, the same year employment rate was close to 80%, the highest in the
EU. Unemployment rose in 2019 to 7% (Gurría, 2019).
5.5.2 Swedish economy 2020
Sweden entered into 2020 with confidence. Even though they noted in February that the
COVID-19 outbreak in China had increased, the prospects for economic growth seemed to be
much better at the time. After 2019, the Riksbank has developed its operations following its
strategic plan, intending to be an innovative central bank with a significant preparation level
(Sveriges Riksbank, 2021a). The first confirmed COVID-19 case in Sweden was found on
January 31. With a rapid increase (see figure 11) in cases from September until the end of 2020,
there were 454.758 confirmed cases and 9.817 deaths (Worldometer, n.d.). At the same time,
there had been 419,79 COVID-19 tests per 1000 people (Own elaborations based on
information from Statista, n.d.)
Figure 11
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Unlike the other Nordics, Sweden did not enact a lockdown. Instead, they relied on
voluntary social distancing guidelines. The guidelines suggested that people would work from
home and avoid public transport, keeping schools and businesses open. Though businesses
remained open in general, many struggled as Swedes stayed at home, and increasing
unemployment drained disposable income (International Trade Administration, n.d.-c). The
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chaos hit Swedish companies hard, and many people lost their jobs. In March 2020, the
unemployment rate reached 10% and had not been higher since 1997. Unemployment is
predicted to increase even more Interest rates were decreased and held at 0% over the year. To
fight the pandemic, the government implemented a comprehensive relief program that included
tax benefits, employment measures, and a stimulus package (KPMG, 2020a).
During the first wave of COVID-19, equity and oil prices dropped, some market values
and demand for safe assets increased, and the SEK depreciated. (Sveriges Riksbank, 2021a).
The tourism industry suffered in particular. Sweden's export-driven economy saw a significant
decline in economic growth in the second quarter, declining more than 8.6 percent
(International Trade Administration, n.d.-c). The economic growth increased during the year
and ended in an average 2.8% decrease. GDP decreased at a slower rate than in other nations.
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6. State of the Nordic countries in 2021
The previous chapter gave an overview of the Nordic economies prior to the year 2020. It was
discussed how the COVID-19 pandemic hit the Nordic countries and how they initially reacted.
This chapter looks at what has happened in 2021 until the end of the research period, March
31, 2021.

7.1 Vaccinations
By the end of 2020, the COVID-19 vaccinations had started, with the first person being
vaccinated on December 8. Vaccinations began in the Nordics by the end of December 2020
(Our World in Data, n.d.-a). At the end of the research period, the mass vaccinations have
begun. The Nordic countries have, in that time, vaccinated over 10% of their population with
at least one dose (see table 7).
Table 7
List COVID-19 related information in the Nordics as of March 31, 2021
Country

Denmark

Finland

Iceland

Norway

Sweden

First case

Feb-27

Jan-29

Feb-28

Feb-26

Jan-31

Number of cases

260.603

77.452

6.205

95.729

813.155

Number of cases % of pop.

4,47%

1,40%

1,69%

1,78%

7,85%

Number of deaths

2.419

844

29

673

13.598

Number of deaths % of pop.

0,04%

0,02%

0,01%

0,01%

0,13%

Deaths/cases

0,93%

1,09%

0,47%

0,70%

1,67%

At least half vaccinated

742.534

892.580

49.289

694.943

1.119.501

Fully vaccinated

389.555

88.954

23.698

284.511

490.107

Half Vaccinations of pop.

12,73%

16,14%

13,45%

12,92%

10,81%

Fully vaccinated of pop.

6,68%

1,61%

6,47%

5,29%

4,73%

Population

5.831.404

5.529.542

366.463

5.379.474

10.353.442

Own elaborations based on data retrieved from nordicstatistics.org, worldometer, and ourworldindata.

7.2 COVID-19
Even though vaccinations have started, there has been growth in COVID-19 cases in 2021.
From 31 December 2020 to 31 March 2021, growth in COVID-19 cases in the Nordics have
been extensive. In Finland, for example, the growth has been 127,1% from the end of 2020
numbers of confirmed cases, meaning that there have been more confirmed cases in the first
three months of 2021 than in the whole year of 2020. The growth ranges from 49-127% in the
Nordics, except for in Iceland, where the growth has been 7,8% since 2020 (see table 8).
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Table 8
COVID-19 cases and growth in 2021
Country

Denmark

Finland

Iceland

Norway

Sweden

Cases 31.12.20

163.479

34.107

5.754

49.567

545.758

Cases 31.03.21

260.603

77.452

6.205

95.729

813.155

Growth

59,41%

127,09%

7,84%

93,13%

49,00%

Own elaborations based on data retrieved from worldometer.

Reuters (2021) issued a statement in January 2021 that the second wave of the COVID19 pandemic, with its lockdown measures, will surely limit the economic recovery in the
Nordics. According to them, the Nordics have dodged the worst economic fallout from the
pandemic despite their different COVID-19 measures, economic growth bounced back from
the fall in the second quarter. Once the effects of vaccination programs are felt, these new
measures will impact economic growth. Even with these predictions Sveriges Riksbank,
(2021), monetary policy report in February, said that the Swedish economy had withstood the
second wave of the pandemic better than the first.
Even with the vast growth in COVID-19 cases in 2021, the Bank of Finland Bulletin
(2021) stated on March 30 that the economic growth is expected to be higher than forecast at
the end of the year 2020. The forecast is focused on assuming that as vaccination coverage
increases, restrictions will be less, and the society will be opened again.
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7. Methodology
In this thesis, the effects of the COVID-19 cases on the Nordic Countries’ stick indices are
explored. The following hypothesis is proposed:

Hypothesis 1 (H1): The Nordic countries' major blue-chip stock market indices have been
negatively affected by the COVID-19 pandemic.

To capture the effects of the COVID-19 pandemic, the data for the indices spans the period
from 2 January 2017 to 31 March 2021. That period is chosen to span at least three years of
indices movements before COVID-19 could have affected them. The data for the stock market
indices are retrieved from Bloomberg. Bloomberg's dataset for the OMXI10 index is only from
June 2019 when the OMXI changed from 8 to 10 companies. The rest of the OMXI (OMXI8)
index is retrieved from NASDAQ Nordic website. The COVID-19 cases of the Nordics cover
a span from 29 January 2020 to 31 March 2021. In this period, COVID-19 cases fluctuated
(see figures 2-6). Observing these fluctuations, we can better understand the effect of COVID19 and whether this effect had a positive or negative effect. The data for COVID-19 cases is
retrieved from Statista, and covid.is. The data from Statista is not used for the Icelandic cases
since it lacks observations for the year 2021. The daily index data is converted to daily return
by taking the logarithm of the call – put, that is, a percentage change between days, thus
changing it to daily returns. The same approach is taken with the COVID-19 cases. A
percentage change between days is constructed, then adding a logarithm on the data. This is
done to make the data stationary to be able to apply a time series model as well as uniforming
the data between the Nordic countries.

7.1 Unit root test
When time passes, a random variable that is at least weakly stationery has a fixed mean and
variance. This assumes that every divergence from a mean level is simply a random draw and
has no long-term implications. If the rate of return rises, it should fall at some stage. But some
variables, for example, the price level of stocks, GDP, and consumption, do not always follow
this rule and instead continue to increase without any sign of decreasing again, thus making the
variables non-stationary (Lim, 2015). Analysis of time-series data may result in the erroneous
conclusion that exogenous variables are more meaningful than they are, f.ex. if an exogenous
variable is shown to have a direct causal relationship with the endogenous variable. This false
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causal effect of the exogenous variable is known as a Spurious Regression. This strong
association between one or more variables is often not induced by a direct causal linkage, where
one variable is having an effect on the other but is usually explained by the presence of a hidden
variable (Lim, 2015; Bisgaard & Kulahci, 2011). These invalid estimates are often the result
of the process being examined is non-stationary.
GARCH models are time series models, so we require the analyzed data to be
stationary. To check for stationarity, a unit root test is conducted. A deterministic time trend
and a stochastic trend are both present in the unit root process. The unit root progress must
change variances over time due to the stochastic trend. A stationary process is a progression
that consists of a deterministic time trend plus stationary noise but not a stochastic trend.
As a result, a unit root test can be generated by combining a trend stationarity progress with a
stochastic trend ∑𝑝−1
𝑗=1 𝜀𝑗 . If 𝜀𝑡 is positively correlated over time, the stochastic trend will have
even more significant variances in the unit root process. Although both trendy stationary
progress and a unit root progress will show a rise in trend, the unit root progress will have more
uncertainty over time than the trend stationary progress (Lim, 2015).
The unit root test can be performed in a variety of ways, including the Augmented
Dickey-Fuller test (ADF), Fisher-Philip Perron (Fisher-PP), Pesaran and Shin, and Levin Lin
and Chu (LLC) (Zivot & Wang, 2006) For this study, the ADF test is used as a unit root test
(Dickey & Fuller, 1979):
𝑝−1

Δ𝑦𝑡 = 𝜇 + 𝛾 ∗ 𝑦𝑡−1 + ∑ ∅𝑗 ∆𝑦𝑡−𝑗 + 𝜀𝑡
𝑗=1

(6.1)
A failure to reject the null hypothesis is taken to mean that there is evidence of the presence of
a unit root. A rejection of the null hypothesis is taken to indicate that the time series data is
stationary.

7.2 ARCH effect test for heteroskedasticity
To perform a GARCH model, it is essential first to examine if there is evidence of
heteroscedasticity. If there is evidence of heteroscedasticity, it can lead to a misleading result
of the GARCH model. It must have an ARCH effect before it is performed. The Lagrange
Multiplier (LM) test for Autoregressive Conditional Heteroscedasticity (ARCH) is used to
determine the existence of heteroscedasticity in the residual of the return sequence.
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The ARCH effect is often visible where there is clustering in the variation or
fluctuations of a given component, resulting in a trend influenced by some factor. The test helps
detect a time-varying anomaly of conditional volatility, and ARCH/GARCH models can
capture this effect. The ARCH effect may be evaluated in both pre and post estimation analyses.
It analyzes whether the ARCH effect is still present after post-estimation, i.e., whether
conditional heteroscedasticity has been eliminated (Chand et al., 2012; Mohamad, 2016).
The ARCH formula is defined in the following way (Tsay, 2010):
𝑝
2
𝜎𝑡2 = 𝜔 + ∑ 𝛼𝑖 𝜀𝑡−𝑖
𝑖=1

(6.2)
The 𝜀 is the residual from the initial regression, and i is the number of lags chosen. From that,
the observations R-squared and a chi-squared distribution are estimated, with that gives the
degrees of freedom. A rejection of the null hypothesis is taken to mean that there is no ARCH
effect present.

7.3 Lag length with Akaike Information Criterion
To choose what type of TGARCH (α, φ) model to use, the Akaike Information Criterion (AIC)
by Akaike (1973) is used. The α is the lag length of ARCH, and φ the lag length of GARCH.
For this thesis only TGARCH (1,1), (2,1), (1,2), (2,2) are tested. The AIC is an estimator of
prediction error and, as a result, the statistical model's relative output for a given collection of
data. The AIC calculates the amount of information lost by a model. The less information it
loses, the higher the model's efficiency. AIC formula is defined in the following way (Tsay,
2010):
𝐴𝐼𝐶 =

−2
2
𝑙𝑛(𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑) + (𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠)
𝑇
𝑇
(6.3)

Where the likelihood function is evaluated at the maximum likelihood estimates and T is the
sample size.

7.4 Threshold GARCH Model
As discussed in previous chapters, GARCH models can be used, to a great effect, to model
stock prices. The ARCH effect and the ARCH model was first introduced by Engle (1982).
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Then, a few years later Bollerslev, (1986) extended the model to a GARCH model. ARCH
stands for autoregressive conditional heteroskedasticity, where GARCH stands for generalized
autoregressive conditional heteroskedasticity. The models are designed to model the financial
markets time-varying volatility structure. The GARCH was made to fix an error in the ARCH
model that frequently yields the estimate of the beta coefficients negatively. The GARCH
formula is defined in the following way (Tsay, 2010):
𝑚

𝜎𝑡2

=𝜔+

2
∑ 𝛼𝑖 𝜀𝑡−𝑖
𝑖=1

𝑠
2
+ ∑ 𝛽𝑗 𝜎𝑡−1
𝑗=1

(6.4)
According to Hansen & Lunde (2005), when it comes to analyzing exchange rate data,
nothing beats a GARCH. According to Sabiruzzaman et al. (2010), Threshold GARCH
(TGARCH) modeling is superior to GARCH modeling. Mainly when dealing with the case of
asymmetric information, which captures the volatile stock market. The TGARCH model was
introduced by Glosten et al. (1993), sometimes called the GJR GARCH after the makers. Wu
(2020) described the model as a particular case of the random coefficient GARCH model. The
TGARCH model can capture both the regime-switching function and the effect of exogenous
variables such as the volatility index on the conditional variance process's regime shifts (RS).
The model is flexible to accommodate other exogenous variables that can trigger regime
changes. To capture the striking feature of asset prices that they move more rapidly during
some periods than others, a regime-switching framework has been brought into ARCH and
GARCH models. By adding the Threshold to the GARCH model, an indicator variable
introduced to the model, allows us to determine whether the negative shocks have a statistically
more effect on the data than the positive shock, or vice versa (Tsay, 2010).
And the TGARCH model adds the indicator variable to the ARCH parameter with a
constant (𝛾𝑖 ) and then the model is defined in the following way:
𝑚

𝜎𝑡2

=𝜔+

2
∑(𝛼𝑖 + 𝛾𝑖 𝑁𝑡−𝑖 )𝑎𝑡−𝑖
𝑖=1

𝑠
2
+ ∑ 𝛽𝑗 𝜎𝑡−1
𝑗=1

(6.5)
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For this thesis, the model that Czech et al. (2020) used is applied. They used generalized
error distribution (GED) to capture the conditional distribution's fat tails. Their model of
TGARCH(q,p) is defined in the following way:
Υ𝑡 = 𝛽𝐶𝑂𝑉𝐼𝐷 + 𝜀𝑡
𝜀𝑡 = √ℎ𝑡 𝜗𝑡
𝑞

𝑙

𝑝

2
2 (𝜀
2
ℎ𝑡2 = 𝛼0 + ∑ 𝛼𝑖 𝜀𝑡−𝑖
+ ∑ 𝛾𝑘 𝜀𝑡−𝑘
𝑡−𝑘 < 0) + ∑ 𝜑𝑗 ℎ𝑡−𝑗
𝑖=1

𝑘=1

𝑗=1

𝜗𝑡 ~𝐺𝐸𝐷(0,1, 𝜔)
(6.6)
Υ𝑡 is the dependent variable for model, 𝐶𝑂𝑉𝐼𝐷 is the daily logarithmic changes in COVID-19
cases. The 𝜀𝑡 is the error term and ℎ𝑡2 the conditional variance. The model coefficients are 𝛽,
𝛼, 𝛾, 𝜑 and 𝜔 is the GED.
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8. Results
The results of the statistical models mentioned in the previous chapter, such as the Augmented
Dickey-Fuller test, the ARCH effect test, the Akaike Information Criterion, and the Threshold
GARCH Model, will be discussed in this section.
8.1 Unit root test
For all variables, the Augmented Dickey-Fuller test (ADF) is used to determine if the data is
stationary. The test is done on each data set separately. Table 9 displays the results of the
Augmented Dickey-Fuller test.
Table 9
Results of the Augmented Dickey-Fuller unit root test
ADF t-

MacKinnon one-sided p-

Test critical value

Test critical value

statistics

value.

1%

5%

Cases_dk_lag

-9.5670*

0.0000

-3.4344

-2.8632

Cases_is_lag

-14.9390*

0.0000

-3.4344

-2.8632

Cases_no_lag

-6.6037*

0.0000

-3.4344

-2.8632

Cases_se_lag

-8.3230*

0.0000

-3.4344

-2.8632

Cases_fi_lag

-6.6066*

0.0000

-3.4344

-2.8632

omxc_r_lag

-39.1908*

0.0000

-3.4344

-2.8632

omxh_r_lag

-38.0705*

0.0000

-3.4344

-2.8632

omxi_r_lag

-36.2792*

0.0000

-3.4344

-2.8632

omxs_r_lag

-40.4188*

0.0000

-3.4344

-2.8632

osebx_r_lag

-41.3806*

0.0000

-3.4344

-2.8632

Variable

*, ** symbolize that the null hypothesis can be rejected at 1% and 5% significance level

As seen in Table 9, the p-value for all the variables is 0.000 < 0.05, and all of the
variables in the ADF statistics above are less than the critical values, indicating that the null
hypothesis for all the variables can be rejected at 1% significance level. Therefore, we reject
the null hypothesis that the data is non-stationary.
8.2 ARCH effect for heteroscedasticity test pre-estimation
To determine if there is an ARCH effect in the residuals of the return series, the ARCH-LM
test is applied. The ARCH effect test is estimated with the same methodology as Bonga (2019).
First, an ARMA model with the variables of the daily index returns and logarithmic changes
of the COVID-19 cases is conducted. Then the ARCH effect test runed on each model
following equation 6.2.
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Table 10
The results for the ARCH effect test.
Obs * R-squared

Prob. Chi-quare (1)

OMXC25

11.95833*

0.0005

OMXH25

22.20890*

0.0000

OMXI10

18.88482*

0.0000

OSEBX

42.63887*

0.0000

OMXS10

26.32548*

0.0000

*, ** symbolize that the null hypothesis can be rejected at 1% and 5% significance level

For these ARCH tests the null hypothesis that there is no conditional heteroscedasticity
present cannot be rejected for any of the variables (see table 10), meaning that it can be
proceeded to the TGARCH model.

8.3 ARCH effect test for heteroskedasticity post-estimation
For this round of testing, the ARCH test is applied the same way as in section 7.2 except for
the TGARCH model.
Table 11
The results for the ARCH effect test after TGARCH model estimations.
Obs * R-squared

Prob. Chi-quare (1)

OMXC25

0.287941

0.1349

OMXH25

1.998482

0.1575

OMXI10

0.134400

0.7133

OSEBX

0.248408

0.6158

OMXS30

2.235756

0.1349

*, ** symbolize that the null hypothesis can be rejected at 1% and 5% significance level

Table 12
The results for the ARCH effect for OSEBX after TGARCH model estimations.

OSEBX

Obs * R-squared

Prob. Chi-quare (1)

4.72745**

0.0292

*, ** symbolize that the null hypothesis can be rejected at 1% and 5% significance level.

The results in table 11 ARCH test the null hypothesis of no heteroscedasticity present
can be rejected for all the variables, which means that the TGARCH model does not exhibit
heteroscedasticity that existed in the previous model. Therefore, there is no need for further
alterations for better results. The results in table 12 show the result for the TGARCH (2,2)
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model that was chosen for OSEBX by AIC. The results are still significant, and by that, another
model TGARCH (1,1), was selected for estimations because of AIC results shown in table 13.

8.4 Akaike Information Criterion
The AIC calculates the amount of information lost by a model, and for a better result, a model
is chosen that loses the least information.
Table 13
Akaike Information Criterion estimations
Dependent Variables

TGARCH (1,1)

TGARCH (2,1)

TGARCH (1,2)

TGARCH (2,2)

OMXC25

-7.087

-7.398

-7.072*

-7.285

OMXH25

-7.125*

-7.525

-7.255

-7.146

OMXI10

-7.129*

-7.161

-7.068

-7.153

OSEBX

-7.295**

-7.792

-7.313

-7.241*

OMXS30

-7.183

-7.123*

-7.217

-7.327

* Symbolizes that this is the lowest AIC (by absolute value), and for that, the TGARCH model is chosen
for further estimations. ** Symbolizes second lowest value

Using the same method as Czech et al. (2020), based on the criteria for the lowest values of
AIC in table 13, the TGARCH(1,1) selected for OMXH25 and OMXI10, the TGARCH(2,1)
selected for OMXS30, TGARCH(1,2) selected for OMXC25, and TGARCH(2,2) selected for
OSEBX. Because the ARCH effect still in the TGARCH(2,2) selected for OSEBX (see table
12), the second-lowest value or TGARCH(1,1) is selected for the OSEBX index.

8.5 Threshold GARCH Model
Following the null hypothesis being rejected for both the ADF test and the ARCH effect test a
GARCH test should be perfectly fitted for this thesis. For this modelling, the TGARCH model
is chosen with the metrology of Czech et al. (2020) as disguised in section 6.4, equation 6.6.
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Table 14
The resaults for TGARCH model
Parameters

OMXC25

OMXH25

OMXI10

OSEBX

OMXS30

β

0.001

0.005

-0.0004

0.0010**

0.001

𝛼0

0.001***

0.0001***

0.0001***

0.0001***

0.001***

𝛼1

0.067**

0.0629***

0.0308

0.0056***

0.095***

𝛼2

-0.100***

γ

0.063*

0.001

0.1987***

0.0812***

0.062***

φ0

0.325*

0.0615***

0.5034 ***

0.6569***

0.894***

φ1

0.298*

ω

1.108***

0.9779***

0.8896***

0.0919***

1.096***

***, ** and * symbolize statistical significance at the 1%, 5%, and 10% significance level.

When looking at the results in table 14, all the indices except for the OMXI20 time series have
significant ARCH (α) and GARCH (φ) effects, implying autocorrelation and persistence
conditional volatility. The ARCH effect (𝛼1 ) for the OMXI10 index is insignificant. The
insignificant ARCH effect implies that the last period's observed volatility offers no additional
details when the previous period's forecasted volatility is considered. The presence of a
significant GARCH indicates the presence of volatility clustering. The estimated slope
coefficient β for all the analyzed stock indices is insignificant except for the OSEBX index.
That means that the increase or decrease in COVID-19 cases can not be linked to the incline or
decline in the estimated indices with statistical significance apart from the OSEBX. The results
for OSEBX indicate that the increase in COVID-19 cases contributes to an increase in the
OSEBX stock index.
Additionally, except for OMXH25, where it is insignificant, the estimated asymmetry
term coefficient (γ), which is the threshold effect of the model, is positive and significant for
all the stock indices. This indicates that an increase in negative shocks have a more substantial
impact on future volatility than a decrease in positive shocks of the same magnitude. This is in
line with the results from Czech et al. (2020)
The Hypothesis 1 (H1): The Nordic countries' major blue-chip stock market indices
have been negatively affected by the COVID-19 pandemic can be rejected because the
regression coefficients β is insignificant for all the variables of the model, except for OSEBX
when the effect of COVID-19 cases is shown to have a positive effect on the stock market
index.
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9. Discussion and Further Studies
This paper examined the effect the COVID-19 pandemic has had on the stock markets in the
Nordics using daily changes of COVID-19 cases in each country as well as the major blue-chip
indices' daily return as proxies for COVID-19 effects and the stock markets. Five datasets were
used in the research consisting of two variables for each country, one blue-chip stock market
index, and one set of reported COVID-19 cases. Based on prior studies, Adenomon et al.
(2020), Cao et al. (2020), Czech et al. (2020), Shehzad et al. (2020), and Takyi & BentumEnnin (2020), the effects of the pandemic were expected to influence the stock market in a
negative manner. The period used for the thesis was January 1, 2017, to 31 March 2021. After
the data had been modified, a unit root test was conducted for all variables to conform the
stationary nature of the data set. All variables are stationary, enabling an ARCH test on all the
datasets to confirm that the data used is heteroscedastic, the results being that all the datasets
were indeed heteroscedastic, for further estimations using a TGARCH model. The next step in
the process was to determine what lag length of each dataset should be used when conducting
a TGARCH model. Therefore, an Akaike Information Criterion (AIC) test was employed. The
results of that test indicate that the optimal lag length to use for each dataset. After determining
the lag length, a TGARCH model was carried out for each dataset, inspecting whether the
heteroscedasticity has been eliminated from the data. The TGARCH eliminated the
heteroscedasticity from four of the five datasets, with the dataset from Norway still being
heteroscedastic. In an attempt to eliminate the heteroscedasticity from the Norwegian data, the
lag length of that model was changed using the second-best lag length determined by the
aforementioned AIC model. Using that lag length, the heteroscedasticity is eliminated from the
Norwegian dataset. The results show that the heteroscedasticity is eliminated from the datasets
indicating that the model cannot be altered further for enhanced results.
The results of the TGARCH model indicate that negative shocks on the stock market
expected returns, that is, COVID-19 cases, cause more volatility in the market than positive
shocks. However, the model was inconclusive in its results because the estimated slope
coefficient, representing COVID-19 cases, was statistically insignificant for all of the Nordic
countries except for Norway, where the estimated slope coefficient indicates that there is a
positive effect between COVID-19 cases and the stock market returns.
In answering the research question, the results of the thesis cannot confirm that the
COVID-19 affects the stock market in the Nordics in the research period. However, some
indication of that was found in the results, but they were not statistically significant. This result
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was contrary to the predominant results of previous studies where the effect of the COVID-19
pandemic is said to have a negative effect on stock markets in many countries. Therefore, this
study can be categorized in a similar bracket as Rubbaniy et al. (2020), where the pandemic
was not found to significantly affect stock markets when analyzing the whole period, the period
being January 2020 to September 2020 in their study.

9.1 Limitations of the thesis
This study has potential limitations. The COVID-19 data is converted to percentage change
between days. It is, therefore, subject to becoming erratic when the number of cases hover
around zero. This alteration of the data is necessary to achieve a stationary dataset.
Furthermore, the nature of reported COVID-19 cases is dependent on testing for the cases. The
logistics and scope of these tests can vary between countries, within countries, and between
days further enhancing the erratic nature of the COVID-19 case changes. The Nordics testing
magnitude differs as can be seen in subsections about economies in 2020 in chapter 5. The
decision to use one period for the thesis may negate possible effects COVID-19 might have
had on stock market returns in certain periods. Moreover, in the period studied, numerous
events have taken place that could be affecting the stock market returns, for example,
government programs and news about a COVID-19 vaccine and mass usage of said vaccine.
To be able to employ a TGARCH model, the data used is required to be stationary,
hence the unit root test. For the COVID-19 data to be stationary, it needs to be changed from
daily COVID-19 cases to the percentage change in COVID-19 cases. When looking at
percentage changes the changes increase when the daily COVID-19 cases approach zero for
each case added or subtracted from the previous day. If 101 cases are recorded following a day
reporting 100 cases, the percentage change becomes 1%. However, if two cases are reported
following a day where one case is recorded, the percentage increase becomes 100%. This
results in vast percentage changes in periods between waves in each country, especially when
looking at the period from 15 May 2020 to 31 July 2020 (see tables 7-11). Moreover, the way
the data was conceived could have skewed the percentage changes between days. In confirming
COVID-19 cases, a test must be conducted. The number of tests each day may have varied,
creating spikes in the data.
The decision to use one period, January 2017 to March 2021, in this thesis, instead of
breaking the periods up as seen in Rubbaniy et al. (2020), can be affecting the results. As
Rubbaniy et al. (2020) describe, there was no evidence of COVID-19 affecting the stock market
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when using their whole time period. When the time period is broken up, the effect can be seen
at some periods while the effect is non-existent in other periods.
Using only two variables in the research, COVID-19 cases and blue-chip index stock
market returns, without bringing in other factors could be an oversimplification seeing that
other factors could be affecting the datasets. Looking at market efficiency Vasileiou et al.
(2021) concluded that during the COVID-19 pandemic, the markets’ response to information
is not consistently rational where prices do not fully reflect all accessible information in the
period used. They speculate that this could be due to less rational traders effecting the market.
Irrational behavior, as, discussed in chapter 3.2, can affect the market causing behavioral
biases, like heard behavior and overconfidence. Researchers found evidence of the pandemic
increasing those biases (Abdeldayem & Dulaimi 2020; Bansal 2020 Dhall & Singh 2020;
Espinosa-Méndez and Arias 2021; Kizys et al. 2021; Riaz et al. 2020). Abdeldayem & Dulaimi
(2020) and Kizys et al. found a positive link between herd behavior and expectations of
pandemic risk in the first quarter of 2020, from January to March. As seen in chapter 1 in that
period COVID-19 was declared a global pandemic and the financial markets were hit the
hardest. The standout day being 13 March, referred to as Black Thursday. Integrating these
biases in the research can lead to a more accurate result.
The inclusion of events and programs, global as well as local, can also be considered.
In combatting the COVID-19 pandemic governments have responded using both fiscal and
monetary policy as well as introducing new programs as seen in chapter 5. Although the
Nordics are amongst the 15 wealthiest countries with stable economies, a robust social safety
net and well-structured monetary policies their governments responded to the pandemic with a
multitude of procedures to protect their economies. To dampen the effect of the pandemic all
the Nordics lowered their interest rates, except for Denmark. Their monetary policy is to fix
their currency to the euro hence they increased interest rates. All the countries put in place a
government relief programs where the aim was to protect financial security for its citizens. A
government mandated lockdown was put in place in every Nordic country except for Sweden,
where a voluntary social distancing guideline was put forth. Global events can also have an
effect on the stock market for instance the development and usage of vaccine against COVID19. These factors are possibly affecting the stock market in some manner and provide material
for further research.
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9.2 Further Research
Looking at the results from the TGARCH further research into why COVID-19 cases seem to
have a positive effect on the Norwegian stock market is needed. Dividing the Norwegian stock
market into sectors (See Appendix A) or different time periods might result in a better
understanding of this positive effect. Moreover, regarding all the Nordics the limitations
addressed in aforementioned chapter can be used to construct a similar research with added
variables considered. For instance, dividing the period up, dividing the stock market of the
countries into sectors. The effect of the government responses to the pandemic can be used as
a basis for further research.
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10. Conclusion
This thesis has analyzed and discussed the effect of the COVID-19 pandemic, using percentage
changes between days on stock market, using blue-chip stock market indices. The focus was
on the five Nordic countries all of whom effected, in some way, by the pandemic and sharing
a similar economic model. The research question posed is therefore whether the Nordic
countries' major blue-chip stock market indices have been negatively affected by the COVID19 pandemic. The empirical data used is novel data of number of cases per day and blue-chip
stock market return index from each country from January 2017 to March 2021.
A TGARCH model was used to determine whether an effect to be found. The findings
suggest that COVID-19 cases do not statistically affect the stock market in the Nordics except
for Norway. In Norway, the COVID-19 cases seemed to have a positive effect on the stock
market return.
This thesis contributes to the existing literature regarding COVID-19 and the effect it
has had on the financial markets around the world. Similar studies have been conducted
focusing on other countries and parts of the world. With this thesis information on the Nordic
countries is added to the literature.
This thesis has limitations. A data alteration regarding the COVID-19 cases had to made
for the TGARCH model to be able to analyze it. Furthermore, the erratic nature of the COVID19 cases data posed challenges. Moreover, the period used for the study was not divided into
segments creating a probability that some effect, between variables, located in demarcated
periods may have been unnoticed. Lastly using the two variables, COVID-19 cases and stock
market returns, creates a possibility of important variables being omitted from the thesis. For
instance, vaccinations and government respond to the pandemic. This can be incorporated in
further research.
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Appendix A
Table A
Stocks listed on OSEBX
Companies

Sector

Weight

Companies

Sector

Weight

EQUINOR

Integrated Oil and
Gas

12,81

FJORDKRAFT
HOLDING

Conventional
Electricity

0,51

DNB

Banks

11,37

HEXAGON
COMPOSITES

Machinery:
Specialty

0,42

TELENOR

Telecommunications
Services

6,36

CRAYON GROUP
HOLD

Computer
Services

0,37

MOWI

Farming, Fishing,
Ranching and
Plantati

5,89

REC SILICON

Specialty
Chemicals

0,36

YARA
INTERNATIONAL

Fertilizers

5,20

FRONTLINE

Marine
Transportation

0,35

NORSK HYDRO

Aluminum

4,94

BOUVET

Computer
Services

0,35

ORKLA

Food Products

4,23

DNO

Oil: Crude
Producers

0,34

TOMRA SYSTEMS

Machinery:
Industrial

2,94

BONHEUR

Diversified
Industrials

0,32

STOREBRAND

Life Insurance

2,71

BW LPG

Marine
Transportation

0,31

GJENSIDIGE FORSIKR

Full Line Insurance

2,69

GOLDEN OCEAN
GROUP

NEL

Renewable Energy
Equipment

2,38

GRIEG SEAFOOD

ADEVINTA

Consumer Services:
Misc.

2,32

PHOTOCURE

Pharmaceuticals

0,24

BAKKAFROST

Farming, Fishing,
Ranching and
Plantati

2,29

ABG SUNDAL
COLLIER

Asset Managers
and Custodians

0,24

SCATEC

Renewable Energy
Equipment

2,07

KITRON

Electronic
Equipment:
Other

0,24

SALMAR

Farming, Fishing,
Ranching and
Plantati

2,02

MEDISTIM

Medical
Equipment

0,24

SCHIBSTED SER. B

Consumer Digital
Services

2,00

ARCTICZYMES
TECHNO

Biotechnology

0,23

SCHIBSTED SER. A

Consumer Digital
Services

1,89

AKER SOLUTIONS

Oil Equipment
and Services

0,22

NORDIC SEMICONDUC

Semiconductors

1,79

KID

Home
Improvement
Retailers

0,20

AKER BP

Oil: Crude
Producers

1,76

MPC CONTAINER
SHIP

Marine
Transportation

0,20

ENTRA

Real Estate Holding
and Development

1,51

WALLENIUS
WILHELMS

Marine
Transportation

0,20

LEROeY SEAFOOD GP

Farming, Fishing,
Ranching and
Plantati

1,32

STOLT-NIELSEN

Marine
Transportation

0,19

Marine
Transportation
Farming,
Fishing,
Ranching and
Plantati

0,30

0,29
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SUBSEA 7

Oil Equipment and
Services

1,30

B2HOLDING

Consumer
Lending

0,17

SPAREBANK 1 SR-BK

Banks

1,26

KONGSBERG
AUTOMOT

Auto Parts

0,16

BORREGAARD

Specialty Chemicals

1,19

NORWEGIAN AIR
SHUT

Airlines

0,16

KONGSBERG GRUPPEN

Diversified
Industrials

1,18

XXL

Apparel
Retailers

0,16

TGS-NOPEC GEOPHYS

Oil Equipment and
Services

1,02

VOW

Machinery:
Industrial

0,15

AKER

Diversified
Financial Services

0,98

AVANCE GAS
HOLDING

Marine
Transportation

0,13

VEIDEKKE

Construction

0,86

BERGENBIO

Biotechnology

0,12

NORWEGIAN FINANS

Banks

0,84

NORDIC
NANOVECTOR

Biotechnology

0,11

ATEA

Computer Services

0,81

CARASENT

Health Care
Services

0,11

AF GRUPPEN

Construction

0,69

IDEX BIOMETRICS

Electronic
Equipment:
Control and Filte

0,09

ELKEM

Chemicals:
Diversified

0,58

AXACTOR

EUROPRIS

Diversified Retailers

0,57

SATS

PEXIP HOLDING

Software

0,55

PCI BIOTECH HOLD

Diversified
Financial
Services
Recreational
Services
Biotechnology

0,09
0,08
0,05

