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The objective of this thesis is to determine if the times of financial crisis that came as a
consequence of COVID-19 pandemic has affected the behauviour of investors in Finnish
markets. More precisely, wether there is any change in the set of metrics that investors use
to guide their decicions. This area has been studied worldwide on earlier crisis, but not yet
in exclusively in Finnish markets and during COVID-19 time. Hypothesis in the thesis is,
that during crisis, investors will put more weight on the simple, long-used financial metrics
like Return On Assets (ROA), over newer, more complicated metrics.

The research methods include having data from both pre-COVID and COVID-19
timeframes, doing regression ananlyses on both datasets, and then comparing the results.
The key results of this thesis is that there is a clear change especially in some of the sub-
groups, which shows that investors did infact make decicions more based on the simple
financial metrics studied in the thesis. However, the results vary significantly between
subgroups, so it is also clear that there is much more variables that affect the stock price of
companies — like is pointed out in existing literature too. This thesis has relatively small
sampling, so extrapolating the results is not adviced.
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Taman Pro Gradu-tutkielman tavoitteena on selvittdd, onko COVID-19-pandemian
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1. Introduction

Many things affect how investors and shareholders value companies. Some of these
attributes can be “soft”, more abstract, such as the values a company has published it follows,
and some are “hard”, easily countable, such as the amount of money a company earns. Large
crises can have a big impact on the attributes that investors focus on when making decisions
regarding their portfolios, be it a temporary change or more of a permanent kind.

The goal of this Master’s Thesis is to study whether there has been such a change in the
investor’s valuation for companies (measured by stock value changes) during the global
COVID-19 pandemic. More precisely, it is analysed if the investors have shifted to value
companies with more “hard” attributes, the actual company performance (measured by
financial metrics, such as EPS and ROA) in the state of a global pandemic COVID-19
compared to the time before it. This study focuses exclusively on chosen (based on literature
review) Finnish companies listed in Helsinki Stock Exchange. The topic is quite interesting
at the moment, as at the time of writing the COVID-19 pandemic is going on to its third year
and simultaneously the need for researched information grows, while we start to have

enough data to make reliable studies.

Main analysis in the thesis are done by studying the relation of stock prices of companies
during the pandemic (2020-2021) to their actual financial performance metrics during the
pandemic, and also doing the same for a reference time period (2015-2019). Analysis are
done as quantitative analyses between stock values/company performance both before and
during pandemic in order to be able to compare the results to see any possible significant
changes. Main analysis method for studying the relations of stock price and financial metrics

is regression modelling.

The analysis conducted show, that there indeed is a change in investor behaviour. It varies
though, depending on the three types of industries that will be identified based on the earlier
literature: industries affected negatively by COVID-19, industries affected positively, and
industries that are hardly affected at all. Changes in investor behaviour are notably lesser in
the first two groups, while in the last group, investors seem to shift their focus heavily

towards the financial metrics.
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1.1. The background and outline for the thesis

Existing literature (reviewed in more detail in chapter 2.1.) shows that the relation between
company performance and its share price is by no means simple or straightforward. Rather
it can be said that investor’s reactions to the company performance are heavily affected by
the environment the company is operating in. Earlier research also shows that investors tend
to overreact to major events that affect heir investing markets (De Bondt and Thaler, 1985;
in more detail in chapter 2.2). Thus, this aspect needs new research on every market area,
industry, and also on new situations that affect the market as a whole, to create an
understanding on how different events have affected different areas and industries in the
eyes of investors, and how they react to these events. There is no such study done during the
COVID-19 pandemic on the Finnish markets as of yet.

Furthermore, this thesis will concentrate on examining and comparing the investor behaviour
in correlation to company performance on the time of global COVID-19 pandemic,
compared to the time before said pandemic. The goal is that results from this thesis will help
in understanding if COVID-19 pandemic has affected how investors consider the financial
performance of a company in their investment decisions, and if yes, in which way. The thesis
will concentrate on certain companies that are chosen to represent a set of industries that are
variously affected by the COVID-19 pandemic, based on literature review that is done on

chapter 2.3.

Overall, chapter 2. Theoretical framework focuses on reviewing different areas of existing
literature in order to form a better picture of the subject and to guide the research to right
direction. Chapter 3.3. in turn discusses the theoretical background of the research method
used in the thesis. The empirical analysis is done on chapter 4. Empirical calculations, with
the data gathering, modification and actual analysis chapters. Results of the regression
analysis from COVID-19 time and before the pandemic are compared on chapter 4.5., and
chapter 4.6 discusses the limitations and possible validity concerns of the analysis. Essential
conclusions are presented in chapter 5. Conclusions and discussion, that also discusses
more widely the possible limitations this thesis has on the research and its possible future
implementation, as well as the subjects and questions that rice from this study that might be

of interest on future research.
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1.2. What is missing from earlier research and what will this thesis add to it

Existing research does have great amount of studies on the psychological behaviour of an
investor in his/her relation to stock markets, and the behavioural and/or cognitive biases that
might be present on the investment decision (for example Antony, 2020; Poshakwale and
Mandal, 2014; Rizzi, 2008). This subject has also been studied in the premise of financial
and economical crisis, to understand the processes that go on during such crisis (for example
De Bondt and Thaler, 1985; Hoffman, Post and Pennings, 2012). Up to some degree, there
has also been studies from the COVID-19 time that focus on the investor behaviour on this
exact pandemic (for example Manuel Nogueira Reis and Pinho, 2020; Tripathi and Pandey,
2021). However, this is the first pandemically-created economical crisis in the history of
modern, global markets, and as such, it might have some special features that the earlier

research has not yet taken into account.

The research from COVID-19 time has been mainly constant, but has also covered mainly
either global markets as a whole, some of the biggest market areas inclusively, such as USA,
Europe and China, or focused on some specific country like South Korea. Notionworthy on
this, is that the one study on smaller market environment that got sited for this thesis (Sun-
Woong, 2021) is also the one that differs most from the other research. This suggests that
while the existing research might be consistent with the big picture in the global markets,
some smaller, less accessible markets — like Finland — might witness some difference in the

phenomena.

Some industry sectors and their subsectors have already been thoroughly studied from the
beginning of the COVID-19 (especially De Vet et al., 2021). There are still other sectors
though, and especially subsectors, that should be studied with more precision in order to
fully understand the whole economical impact of this pandemic. Also, we are still living the
pandemic time at the time of writing this, so it is impossible for the existing literature to have
captured the full picture of the effects of COVID-19 on any industry sector or subsector.
However, studying different industries in order to determine the effect that the pandemic has
had on them is out of the scope of this thesis, as it is focusing on the investor behaviour with
relation to the company performance. Thus, this thesis has to make do with the existing

research on this matter.
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Also, earlier research exists on the subject of stock prices and company performance (for
example Ayman, n.d.; Haugen and Talmor, 1991; Herawati and Angger, 2018). Most of the
later, more current research focuses on trying to find new ways of measuring company
performance, in addition to or even in contrast to the traditional financial performance
metrics, such as P/E ratio or ROA. The more current day literature that does address these
classical metrics is quite contradictory between studies, both with other newer research and
older research, as shown in chapter 2.1. (for example Milosevic-Avdalovic and Milenkovic,
2017; Pernamasari et al., 2020). This means that there is a need for overviewing and possibly
new research on the subject — which, however, is not on the scope of this thesis. Later,
chapter 3.2. will further explain the choice of metrics used on this thesis.

1.3. Research question, definitions and delimitations

The main goal of this thesis is to study if the COVID-19 pandemic has affected the
relationship between stock prices and the financial performance of companies. In order to
answer this, the problem is divided into three subquestions. First, an understanding is formed
on how the stock prices are related to the financial performance during non-crisis time.
Second, the same is studied about the COVID-19 time in Finland. And finally, the
accumulated information is compared between these two to see if there is any significant

differences that might be explained by the pandemic effects.

1.3.1. Research question

Has the share price relationship to company performance changed during COVID-19

pandemic compared to the time before COVID-19 on Finnish markets?

- 1. How is the share price of a company related ro the company’s financial

performance during non-crisis time?

- 2. How is the share price of a company related ro the company’s financial

performance during COVID-19 time?
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- 3. Is there any significant change between the answers to sub questions 1

and 2, and if yes, how could it be explained?

1.3.2. Definitions and delimitations

In this thesis, Finnish markets refer to companies listed in Helsinki Stock Exchange. Only

Finnish markets are empirically studied.

Company performance refers to the financial numbers of the company, such as profit or
turnover. The actual numbers used to measure this will be defined in chapter 3.2. While
focusing on the financial measurements for company performance, the study can better
concentrate on the core subject, it also means that the results will not cover other areas of

company performance, such as social or environmental performances.

The changing point between COVID-19 time and the time before it is the change from year
2019 to year 2020. While the actual effects of the pandemic started to show in Finland only
during February-March of 2020, the financial data from companies is only available in
quarterly basins. Since the first quarter of 2020 is already affected, it is better to include it in

the pandemic time.

Non-crisis time is later on defined to last from 2015 to 2019. While this is the most resent
time where no crisis majorly affected the stock markets, there is still the possibility of some
lingering effects of 2008 financial crisis (subprime crisis) and the following Euro crisis.
Also, 2014 witnessed some market disturbance as Russia annexed Crimea to itself from
Ukraine that might affect the “non-crisis” time period. However, the time period is already
rather short as is, so it is better to keep as is rather than shorten even further. It is also better
to use more recent data over older one, even though historically there has been longer non-
crisis periods on stock markets. Still, this might have some little effect on the credibility of

the reference data, and is thus good to acknowledge.
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2. Theoretical framework

In order to study the relationship of investor behaviour and the financial metrics of a
company, it is needed to understand the current, existing literature on the subject. What is
the interaction of stock prices and financial measures before COVID-19? How have
investors behaved in other crisis? Is there already existing literature from the time of
COVID-19? Anything else that should be taken into consideration?

2.1. Earlier research on the interaction of stock price and financial measures

There are many studies examining the interaction of company’s financial performance and
its share price. Different studies on different times and/or areas have, though, sometimes
different results, some of them even contradictory. Haugen and Talmor found in their big
study of volatility changes in daily returns to the Dow Jones Industrial Average over a 100-
year period (from 1897 through 1988, study published in 1991) that volatility changes in the
stocks were affecting the stock prices more than the expected future cash flows. A little
earlier study from Ayman (1987) on Kuwaiti stock prices found that of the company
performance numbers they studied, Earnings Per Share (EPS) was the most influential one
that was statistically significant. Similar results were achieved by Puspitaningtyas on 2017
on a case study. Although that research has multiple problems starting from the terminology
it uses and the fact that it is a case study to begin with, the author does also list several more
studies with contradicting results of EPS’s effect on the share price (p. 22), for example
Kussuma, Surachim and Tanuatmodjo (2016), though most of those are written in

Indonesian (and thus | am not able to verify them).

Pernamasari et al. (2020) on the other hand concluded that on the Indonesian market
manufacturing companies, Return On Assets (ROA) and Debt-to-Equity ratio (D/E) were
the most influential performance measures affecting stock price. Contradictory to that,
Milosevic-Avdalovic and Milenkovic, (2017) found that in Serbian companies selected for
the study, ROA and Price-to-Earning ratio (P/E) where the only two performance measures

that did not have a significant effect on the stock price, though ROA did correlate with the
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movement of stock prices in that study too. Back in the Indonesian markets, Nugraha and
Riyadhi concluded on a study (2019) that while cash flow or the company size do not affect
the stock price independently, together with profit these three have a significant effect that
contributed for 77 % of the changes (variance) in the stock prices. Profit had significant
effect on it’s own too. This study examined Sated-Owned-Enterprises (SOE’s). And then
again, Herawati and Angger (2018) in their study on food and beverage companies, as well
in Indonesian markets, came to the conclusion that all of the performance numbers they used
together (ROA, Current Ratio (CR), D/E, Total Assets Turnover ratio (ATO) and P/E) only
attributed for 24 % of the stock price changes, while the other 76 % was explained by factors
outside of the model.

In short conclusion, the literature on this subject is inconsistent and has a lot of contradictory
results, as can be also seen form Table 1. For this thesis thus needs to be determined (a) a
method(s) of evaluating companies financial performance; and (b) the way of comparing it
to the changes in stock prices, in order to get data from both the time before COVID-19 and
the time of COVID-19 that can be then compared to see possible changes in shareholder
behaviour, as we cannot see any confirmed pattern on earlier research that could be used as

the reference point.

Table 1: Existing research on the correlation of stock prices and financial performance of a company

Key findings
regarding this Method Publishe

Research name Author(s) thesis used d Markets
The Effect of Volatility Haugen and Volatility changes in the | Wichern, 1991 USA
Changes on the Level of Talmor stocks affects the stock | Miller, and
Stock Prices and prices more than the Hsu
Subsequent Expected expected future cash methodol-
Returns flows ogy
Determinants of Kuwaiti Ayman EPS has most effect on Multiple 1987 Kuwaiti
stock prices: An empirical stock price regression
investigation of industrial analysis
services, and food company
shares
Is Financial Performance Puspitaningtyas | EPS has most effect on Multiple 2017 Indonesia
Reflected in Stock Prices? stock price linear

regression
The impact of profitability Kussuma, EPS has no effect on Multiple 2016 Indonesia
and market value on stock Surachim and stock price linear
price movements of pt. Tanuatmodjo regression
Prasida various commerce
thk
Effectiveness of firm Pernamasari, ROA and D/E have Multiple 2020 Indonesia
performance and earnings Purwaningsih, most effect regression
management to stock prices | Tanjung and analysis

Rahay
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Key findings
regarding this Method Publishe
Research name Author(s) thesis used d Markets
Impact of company Milosevic- ROA and P/E do not Multiple 2017 Serbia
performances on the stock Avdalovic and affect regression
price: An empirical Milenkovic analysis
analysis on select
companies in Serbia
The Effect of Cash Flows, Nugraha and Cash flow, company Correlation | 2019 Indonesia
Company Size, and Profit Riyadhi size and profit together testing
on Stock Prices in SOE contribute to 77 % of
Companies Listed on Bei the stock price change
For the 2013-2017 Period
The Influence of Herawati and Performance metrics Regression | 2018 Indonesia
Fundamental Analysis on Angger only affected for 24 %
Stock Prices: The Case of of stock price changes
Food and Beverage
Industries

2.2. Earlier research on investor behaviour during COVID-19 and other crisis

before it

A lot of literature exists on the subject of market behaviour during crisis. Most notably, the
financial crisis of 2008, or the subprime crisis, is the subject of many published research
papers from the last years. In addition, there is already quite a lot of research done during
the two years of COVID-19 on the subject of investor behaviour under the pandemic
circumstances. The most resent papers are from the whole two-year period, whilst the earliest
focus on the initial market shock that came at the first months of COVID-19 pandemic

spreading globally, and how investors reacted on the changing global market situation.

While these two crises have emerged from quite fundamentally different basis, it can be even
more informative to take a look on both the literature written from the subprime crisis and
COVID-19 crisis. That way the subprime crisis literature can be used to fill in possible holes
on that have not yet been studied about the current pandemic, while also it can be seen if
some of the already existing literature on COVID-19 crisis has debunked any theories based

solely on subprime crisis that do not hold true in different times and situations.
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2.2.1. Overall investor behaviour in crises

De Bondt and Thaler (1985) concluded that as (at the time) experimental psychology
suggested, most people tend to overreact to unexpected and/or dramatic events. More
precisely, they studied this behaviour’s effect on stock prices, and found proof that this
phenomenon does indeed exist. The existence of behavioural biases is confirmed in many
later papers also, like A. Antony overviews in her literature review (2020). After De Bondt
and Thaler, many others have also added layers into this research by studying the behaviour
of investors in different times and markets, focusing on different kind of anomalies or
behavioural biases during times of “unexpected and/or dramatic events”. Or talking about

investors investing in stocks, more usually called financial or economic crisis.

As stated before, most of the recent literature studying crises is centered around the Subprime
crisis of 2008. For example, Shefrin (2009) sees various psychological phenomena as the
actual cause of the crisis. While he most certainly acknowledges the fundamental economical
factors, such as housing demand increasing or changes in global net savings, he
simultaneously suggests that it was the investors psychological reaction to these
fundamentals that ultimately caused the crisis to unfold. In the case of Subprime crisis,
Shefrin  mentions reference point-induced risk seeking, excessive optimism,

overconfidence, and categorization as examples of the behavioural biases in work.

lonescu, Vilag, Vasile and Toader (2009) come to the same conclusion as Shefrin. They
underline that while modern-day investors often diversificate their portfolios internationally,
that benefit is hard to achieve in equally modern-day environment where markets are
globally integrated to a high degree. These together, according to their conclusion, means
that investor behaviour has an important influence over global markets. lonescu et al. also

mention that during crisis, extreme behaviour is accentuated.

Hoffman, Post and Pennings (2012) examined the investor behaviour during the Subprime
crisis. They found that investors continued active trading during the crisis, but that investors
perceptions of the situation fluctuated a lot. At the height of the crisis, the expectations for
returns and tolerance for risk were reduced, while risk perceptions expanded. At the latter

part of the crisis, these already started to recover closer to levels before crisis.
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Consistent with Hoffmann et al. findings, Kallberg, Liu and Wang (2014) studied Chinese
markets during Subprime crisis and did not find any signs of large capital withdrawals from
markets. They did, however, find, that during the crisis the disposition effect was even more
easy to see than on pre-crisis time. Kallberg et al. also said that investors net flow decisions
were influenced by past net profits but not losses, and that during crisis, especially smaller

investors changed their portfolios towards relatively safer and more liquid stocks.

According to Rizzi's (2008) point of view on the behavioural biases, there is risk, and there
is risk management. And then there is some amount of unmanaged risk (5 %, according to
Rizzi) that also could be managed but is not due to the behavioural biases that make us ignore
it. He suggests that we should be aware of these biases, and use that awareness to manage
the risks their existence creates. Rizzi says that ignoring this risk is, in its part, responsible
for creating the Subprime crisis.

Other authors have focused on certain types of behavioural biases, or found them to be most
evident. Poshakwale and Mandal (2014) studied herding behaviour in Indian markets from
1997 to 2012, and found it present in both bull and bear markets, though it seemed to increase
in bear market conditions. Kariofyllas, Philippas and Siriopoulos (2017) studied London
stock exchange, and found evidence for both representativeness and conservatism biases

happening.

Another interesting study is done by Caporale, Karanasos, Yfanti and Kartsaklas (2021).
They studied South Korean stock market transactions, and divided the transactions based on
if it was done by institutional, foreign or individual investor. According to Caporale et al.,
institutional investors are more informed, and their moves stabilize markets, while moves by

individual investors always increase market volatility.

2.2.2. Investor behaviour during COVID-19

As noted before, there is also quite a lot of literature written on the COVID-19 already.
Bansal (2020) for example studies different behavioural biases during covid time, and has

the following to say as a conclusion:
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“In the time of a global crisis such as the ongoing pandemic, we tend to focus
on what is most easily accessible and consume information at its face value
while we adjust to the crisis. This is ironic, since a global crisis is precisely
when we need to be most careful. It is crucial to consider our subconscious
biases and decide further action accordingly.” (Bansal, 2020)

Bansal covers many cognitive biases on his study, and offers some advice on what he sees
as the future effect of each bias. He considers the following to be the most relevant cognitive
biases in the face of COVID-19:

o Overconfidence

o Representation bias
o Risk aversion

o Herding behaviour
o Auvailability bias

Overconfidence, risk aversion and herding behaviour have all been mentioned on the
literature cited above too, on that matter the crisis created by COVID-19 outbreak seem to
be identical to earlier crisis. Still, representation bias is exactly about making predictions
based on information that might not be representative of the situation in reality, like Bansal

says, so it is best to consider it carefully.

Reis and Pinho also concluded in their research (2020) that investors are more prone to
reacting to expectations rather than actual confirmed data, making them that much more
vulnerable to fall for different behavioural biases. According to Reis and Pinho, this is even
more true for investors in USA compared to investors in Europe. This might partly explain
why many crisis tend to really start unveiling once the USA markets start to see it as a crisis,
and spill over from there to other markets with the modern-day global value chains.

There is studies with differing outcomes too, though. Budiarso, Hasyim, Soleman, Zam and
Pontoh (2020) studied Indonesian markets over the COVID-19 pandemic, and concluded
that heir findings showed that the efficient market theory is consistent within the phenomena
around COVID-19 in said markets. Same study, however, says that prospect theory and

signalling theory are also consistent within the same phenomena.
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In turn, Ortmann, Pelster and Wengerek (2020) confirmed that investors increased their
trading activities during the COVID-19, which is consistent with the earlier literature in last
chapter; for example Caporale et al. (2021) spoke about increased volatility. Ortmann et al.
(2020) also found that once the global markets went significantly down at the beginning of
the COVID-19 crisis, investors reduced the use of leverage.

Giglio, Maggiori, Stroebel and Utkus (2021) studied the investor’s expectations on economic
growth around the time of the initial market crash caused by COVID-19 outbreak, and also
the stock market returns. They say that on the market crash when covid started, most long-
term expectations didn't change or changed towards positive, while short-term was very
negative. Disagreement between investors views also grew. Later, those initially most
optimistic had sold most equity while the most pessimistic had mainly not sold that much if
anything.

The growing disagreement on the investor views about future growth might be explained by
Tripathi and Pandey (2021). They compared the information coming to markets based on if
it was from non-systematic or systematic sources, and concluded that while systematic
information lowered volatility and stabilised markets, non-systematic information
contributed to price decline and increased volatility. Since most of the information at the

beginning of COVID-19 was non-systematic, it is no wonder that investors were confused.

In another study of somewhat contradictory results to above, Naseem, Mohsin, Hui, Liyan
and Penglai (2021) studied USA, Japanese and Chinese markets and concluded that out of
anticipation of the situation, investors ceased from investing in stock markets. And
consequently, stock market returns declined. While this sounds opposite to what Ortmann et
al. (2020) said about increased trading activity, it must be remembered that the latter never
specified if the increased activity was overall or if it mainly consisted of sell orders on the

side of individual investors.

Another, more direct example of contradictory results is Bouri, Demirer, Gupta and Nel
(2021) research in comparison to Sun-Woong (2021) study. Former was a global scale
research about the herding effect during COVID-19, and it concluded that herding effect has
been increased during the pandemic. Latter study on the other hand was done on South
Korean markets, and it concluded that the herding effect was weakened at the start of
COVID-19.
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Omura, Roca and Nakai (2021) also did an interesting research where they sought to find
out whether responsible investing pays out on economic downturns, using the COVID-19 as
a premise for the downturn. According to them, responsible investing did outperform other

investing strategy that did not account for the responsible themes.

All in all, it can be said that COVID-19 has destabilized the markets for the while it has been
known to the global audiences. The exact effects may vary from one area to another, but
through the globe, investors and shareholders are forced to make their decisions with less
reliable data than they might have been used to. Everywhere this leads to an increased risk
of cognitive biases affecting our decision-making, causing a range of abnormalities from

asymmetric information to herding behaviour.

2.3. How different industries are affected by the COVID-19 crisis

Studies have clearly shown that the macroeconomical impact of COVID-19 has been quite
severe over the globe, affecting consumer behaviour as well as companies production
capabilities, supply chains and overall business environments (for example Rababah, Sial,
Chunmei and Al-Haddad, 2020; Donthu and Gustafsson, 2020; Kumar S., Viral, Deep,
Sharma, Kumar M., Mahmud and Stephan, 2021; Padhan and Prabheesh, 2021). However,
the research has also shown that some industries are more affected than others, while some
industries have actually had possibilities for even a rapid growth as the pandemic
environment has changed the markets. Understanding these changes and differences between
industries, this thesis will be able to better choose the data to be used in studying the Finnish
markets and investor behaviours in the face of COVID-19 as widely as possible within its

scope.

Perhaps the most extensive study on how COVID-19 has affected different industries is done
as requested by the European Parliament's committee on Industry, Research and Energy, and
authored by De Vet, Nigohosyan, Ferrer, Gross, Kuehl and Flickenschild (2021), and it
focuses on the European Union member countries. While the paper explores into other areas
as well, it dedicates a significant portion of macroeconomically its length to going through

COVID effects on different industries, categorised as follows:



23

o Automotive industries

o Aerospace industries

o Chemical industries

o Construction industries

o Food and drinks industries

o Textiles and apparel industries
o Cultural and creative industries
o Digital industries

o Healthcare industries

According to the study, aerospace industries, cultural and creative industries as well as
apparel industries have suffered the harshest setbacks begotten by the pandemic, and they
are expected to take relatively long time to recover into the level of productivity they were
before COVID-19 hit. Automotive industries and textile industries have also suffered
setbacks, but have started to recover faster. They too are still expected to remain under the
production level of pre-COVID for some time. Chemical industries, construction industries
and food and drinks industries are hit as well, but they seem to bounce right back from the
initial setback. Digital industries and healthcare industries, while also taking some minor
hits, have managed to get through mostly without too big challenges, due to their demand
being even inflated during the pandemic circumstances. Figure 1 is taken directly from De
Vet et al. (2021) research, and it shows graphically the (at the time) expected recovery
outlooks from the initial hit of COVID-19 for different industries. Authors also underline
that within this categorization there still exists substantial, differing subsectors, such as the
large retailers on foods and drinks industries as opposed to catering subsector. While former
has been successful in adjusting to changing demand, the latter has more troubles as sector
focusing on hotels, fairs and events is understandably more dependent on hotels being open
and fairs and events being organised. De Vet et al. (2021)
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Figure 1: " Recovery outlooks - summary " from De Vet et al., 2021

Thus, a little bit more narrow research is also needed to understand how the subsectors have
been affected by COVID-19. Rababah et al. (2020) studied Chinese markets, and found that
while all industries were affected by the initial market shock of COVID-19, especially
tourism and transport industries, and subsequently everything that was dependent on these,
were hit the most. Furthermore, hospitality and tourism industry, restaurant industry and
transportation industry have been studied individually by Kaushal and Srivastava (2021),
Song, Yeon and Lee (2021) and Mack, Agrawal and Wang (2021) respectively, all found to

be severely affected by the pandemic.

On the other hand, some industries have actually benefitted from COVID-19. This has
manifested in new opportunities for business, as in the changed environment the consumers
have started to demand different things than before; De Vet et al. (2021) give the example
of the subsector of digital industry that offers solutions for working and socialising over the
internet, which has experienced significant boost during COVID-19. Their graphs also show
that while rest of cultural and creative industries have been underperforming, the gaming
industry has been only growing. Donthu and Gustafsson (2020) came to similar conclusion,
stating that overall the online communication, online entertainment and online shopping

sectors have been benefitting from the pandemic and people having to stay at home.

Purwanto, Fahlevi, Zuniawan, Kusuma, Supriatna and Maryani (2020) studied the
Indonesian markets, and while their study came to the same conclusion with the others that
overall the COVID-19 pandemic has hit the economy hard, they did also identify many
sectors where the effects were more on the positive side for various reasons. Besides the
industries already mentioned above, these included for example food and beverage industry,
agricultural industry, television industry and hunting and fishing from the leisure time

industry.



25

Additionally, some studies have concentrated on the construction industry. Gamil and
Alhagar (2020) emphasize that the construction industry has taken a hard hit, as all
construction sites have been shut down; this was, however, only the case in some countries
and only at the first months of COVID-19. Ogunnusi, Hamma-Adama, Salman and Kouider
(2020) found that the pandemic significantly affected the procurement of the built asset and
construction industry, mainly due to the shut down construction sites again. Alsharef,
Banerjee, Uddin, Albert and Jaselkis (2021) also found that construction industry has
ongoing hardships due to the pandemic, like delays, disputes and higher prices than before.
They also concluded, though, that the COVID-19 environment offers some possibilities for

construction industry, such as lower interest rates and higher demand.

Figure 2 summarises the findings of the sited literature above. Division into main categories
of industries is same as the one used by De Vet et al. (2021), and the findings of other studies
are added under the most fitting main category. Some additions proved to be rather difficult
to fit in, such as transportation industry (should in reality be partly under many others) and

start-ups (that can be in any field really).

eAerospace industry
eCultural industry

-Restaurants
Negatively [y

-Hospitality
affe CtEd eCreative industry

eApparel industry
eAutomotive industry
sTextile industry

eChemical industry
eConstruction industry
*Food and Beverage industry

Positively

eDigital industry
eHealthcare industry

affected

Figure 2: COVID-19 effects on different industries
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3. Justification for the design of the empirical model on this thesis

In this chapter, the main choices of the design of the empirical analysis is explained and
justified. First, the actual companies that are studied are decided based on the literature
review done on chapter 2.3. Then, the exact financial metrics are decided that will be used
as variables on the analysis, based on both the earlier literature review and other existing
literature. And lastly, the analytical method is being discussed, explained and justified.

3.1. Choosing the companies that will be included in the thesis

This thesis will not analyse all companies on the Helsinki Stock Exchange, but instead focus
more precisely on fewer companies chosen here. Goal is to allows more in-depth analyses
on each company, while still being able to conduct analyses that could be extrapolated
somewhat wider. Therefore, the companies included need to be a representative sample of
the initial set. Based on the chapter 2.3. overview of how COVID-19 has affected different
industries, we know that the effects have been various, from good to bad. For as wide
understanding of the research question as possible, it is best to select companies from
different industries for the analysis. In a very short summary, existing research points out
tourism and restaurants as the most negatively affected sectors, and medical industry as well
as online services and solutions providing companies as the most positively affected ones.
Some, like food and beverage retailers, seem to have gotten away with minimal
consequences or even some positive effects. For the best outcome, such companies should

be chosen and analysed that they represent all possible sides of COVID-19 effects on them.

A little curious case is construction industry, where most studies found it was on the more
negatively affected side. Even if Alsharef et al. (2021) did also state that there were some
possibilities rising, they also concluded that most effects were negative. This contradicts my
personal experience, as well as the view of several upper and lower level managers in a
relatively large Finnish construction company. The studies cited on this topic do point out
the stopping of most construction sites by governments as one of the main reasons for the
negative effects (Ogunnusi et al., 2020; Alsharef et al., 2021; Gamil and Alhagar, 2020) — in
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Finland the government did not force construction sites to shut down, which might be part
of the reason for the contradiction. However, including some construction company into the
analysis will be interesting. In this analysis, construction companies are placed in the group

which COVID-19 effects have been mainly neutral.

The companies used in the analysis of this thesis are listed in Table 2, in accordance to the

classification presented in Figure 2:

Table 2: Companies used in the analysis

Industry affected Negatively Not much difference Industry affected positively
Company Industry Company Industry Company Industry
Finnair Aviation Kesko Food retail Rovio Gaming
Viking Line Tourism Apetit Ready-made food | Verkkokauppa.com | Online retail
Tallink Tourism YIT Construction Terveystalo Healthcare
Noho partners Restaurants Caverion Construction Orion Pharmaceutics

3.2. Financial metrics that are used in the thesis

As concluded in the section 2.1., in addition to comparing the financial metrics to stock
prices this thesis needs to come up with a way to define the financial metrics that will be
used in first place. It is expedient to use metrics that are available to shareholders/investors,
and also widely used by them, in order to have results that can be applied to real life practises
in the end. So even though many researchers (for example Sandoval, 2011; Nudurupati et
al., 2011; Tangen, 2004; Ghalayini and Noble, 1996) suggest that traditional financial
metrics for company performance, such as Return On Equity, Return On Assets or Total
Asset Turnover, are outdated for the needs of a modern company, this thesis will still use

such measures as company performance indicators.

This is simply because said financial information is openly available for investors and
shareholders in the form of financial numbers published on listed companies’ financial
statements and interim reports, unlike some other suggested performance measuring tools

that would need additional information from the companies. These metrics are often
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calculated by one or another media that publishes them, which again makes them more
accessible for an average investor, and more likely to be used by one. It can also be argued
that the above-mentioned papers suggest more detailed metrics to be used by companies, but
do not necessarily tell if the more detailed information is needed for investment decisions or
not. And lastly, the more detailed metrics tend to include information that is not strictly
financial, but rather qualitative like the customer satisfaction. While such information can
be very meaningful for the company performance, it is not financial and thus not within the
scope of this thesis, and could actually divert the result from answering the research question
(if the metric used included some non-financial measurements, then the outcome would be

relatable to that set of metrics, not financial metrics).

In short, it is meaningful for this thesis to use simple financial metrics that are widely used
by investors. Following Table 3Table 3 is a listing of the regularly used financial metrics,
made according to from Harvard Business School’s online blog “Business Insights”
(Stobierski, 2020), and the web pages of Investopedia (Elmerraji, 2022; Wilkins, 2021).
While not actual research, these sources have academic background, and they are the actual
source from where many investors seek out information that is easily accessible. Thus, the
metrics mentioned on these sources are the best approximation available on what an average

investor uses as metrics in evaluating investments.

Table 3 List of Regularly Used Financial Metrics

Metric Abbreviation | Formula Short explanation

Gross Profit GPM GPM = (Revenue - Cost of Sales) / Measures the percentage of

Margin Revenue * 100 revenue that is left after
subtracting the cost of sold
product.

Net Profit Net Margin Net Margin = Net Profit / Revenue * 100 Measures the percentage of all

Margin income that is left after

subtracting all costs of the
business, including interest

and taxes.
Working Capital | WC WC = Current Assets - Current Liabilities Measure of available liquidity.
Current Ratio CR CR = Current Assets / Current Liabilities Ratio of short term assets
compared to short term
liabilities.
Quick Ratio QR QR = (Current Assets - Inventory) / Current | Same as CR but inventory
Liabilities excluded from current assets,

making it measure only the
most liquid assets.

(Financial) FL FL = Total Assets / Total Equity Multiplier that shows how

Leverage much of company's assets are
financed by debt.

Debt-to-Equity D/E D/E Ratio = Total Debt / Total Equity Ratio that shows debt

Ratio compared to equity.
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Metric Abbreviation | Formula Short explanation

Inventory ITO ITO = Cost of Sales / (Beginning Inventory | Ratio that measures how many

Turnover + Ending Inventory / 2) times company sells its
inventory during accounting
period.

Total Asset ATO ATO = Revenue / (Beginning Total Assets Ratio that shows how

Turnover + Ending Total Assets / 2) efficiently a company can use
its assets to generate revenue.

Return on Equity | ROE ROE = Net Profit / (Beginning Equity + Ratio that shows net profits

Ending Equity) / 2 compared to equity.
Return on Assets | ROA ROA = Net Profit / (Beginning Total Assets | Ratio that shows net profits
+ Ending Total Assets) / 2 compared to assets.

Operating Cash OCF OCF = Operating Income + Depreciation — | Measure of how much cash a

Flow Taxes + Change in Working Capital company has as a result of its
operations.

Earnings Per EPS EPS = Net Profit / (Beginning number of Measure of how much net

Share shares + Ending number of shares) / 2 income is earned on each share
of a company's stock.

Price-to- P/E P/E = Share Price / Earnings Per Share Ratio that compares the

Earnings Ratio amount of money needed to
buy a share to the amount it is
supposed to generate per year.

Price-to-Book P/B P/B = Share Price / (Total Assets - Total Ratio that compares

Ratio Liabilities) company's share price to the
value of its assets (liabilities
subtracted).

Out of these metrics, some are more or less overlapping, even if they show the info in
different ways. Other metrics have significantly different eligible values on different
industries. Gross and Net Profit Margins both measure the profit percentage. Former only
accounts for the revenue and cost of goods, latter all income and all costs, so Net Margin is
better for the more overall analysis on this thesis. Working Capital, Current Ratio and Quick
Ratio all measure the liquidity of a company. QR excludes the inventories from the metric,
which can make it differ quite much from industry to another. Neither WC nor CR does take
into account the size of a company either, but CR as a ratio is a little more sensible for it and
thus better for this instance. Financial Leverage and Debt-to-Equity both measure debt,
former being a multiplier and latter a ratio. D/E is used on earlier studies as well (Table 1),
S0 it is better to use it on this thesis too for continuity. Inventory Turnover is very dependent
on the industry as different industries have very different needs for inventories, and it will
not be used in this thesis. Total Asset Turnover, Return on Equity and Return on Assets all
measure, to some degree, how efficiently a company can use its capital to generate income.
Out of these, ROA is the one most used in earlier studies (Table 1). Cash Flow is also used
by other researchers, so OCF is also used on this paper. Earnings Per Share is actually the

most used metric on earlier studies. Price-to-Earnings ratio compares share price to annual
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EPS, while Price-to-Book ratio compares share price to the book values of company assets.
While P/B ratio has important aspects on the evaluation of a company, it is not as informative
to an investor as P/E ratio. Latter is also used on earlier studies, and again it is best choice

also for continuity.

In addition to the metrics mentioned above, the earlier research sited for this thesis has use
the volatility of company’s share price, company’s size and profit as metrics. The volatility
of a share price does not necessarily follow the actual performance of a company, but rather
shows the mentality of investors, as stated by De Bondt and Thaler (1985) for example; thus
taking it outside the scope of this thesis. Net Margin measures the profits of a company, so
there is no need to account for them with the face value. However, company size has not
really been accounted for in any of the metrics yet, so Turnover will be used to measure it.
Also, as mentioned before, share price will be used as a measure for the investor

preferations. Thus, all metrics that will be used as variables on the analysis are:

o Net Margin (independent variable)
o CR (independent)

o DIE (independent)

o ROA (independent)

o OCF (independent)

o EPS (independent)

o PIE (independent)

o Turnover (independent)

o Share Price (dependent variable)

While the analysis will start with these variables, it might be that during analysis it will be
concluded that removing and/or grouping some variables results in more useful results. In

that case, some of these variables might not be used in the final conclusion for the thesis.
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3.3.Research method for comparing the relation between stock prices and

financial performance metrics

So main data to compare is the stock price changes, and multiple indicators for company
performance. Most fitting analysis model for the situation is multiple linear regression
model, as it is 1) designed for studying the causality between multiple explaining
(independent) variables and one explained (dependent) variable (Gallo, 2015; Montgomery,
Peck and Vining, 2021; Rawlings, Pantula and Dickey, 1998; Sykes, 1993) and 2) also used
in most of the existing, sited studies that compare financial metrics to investor behaviour
(Table 1). In addition, regression analysis is maybe the most used statistical technique around
a variety of fields, including economics (Montgomery et al., 2021). Therefore, a strong

academic background exists on utilizing it on similar research as in this thesis.

“Regression analysis is a statistical tool for the investigation of relationships
between variables. Usually, the investigator seeks to ascertain the causal effect
of one variable upon another” (Sykes, 1993)

“Regression analysis is a way of mathematically sorting out which of those
variables does indeed have an impact. It answers the questions: Which factors
matter most? Which can we ignore? How do those factors interact with each
other? And, perhaps most importantly, how certain are we about all of these
factors?” (Gallo, 2015)

In the analysis on this thesis, the price of a company’s stock is the dependent variable, and
the financial metrics of a company’s performance listed at the end of chapter 3.2. are the
independent/predictor variables. The regression analysis will be done using a program called
Matlab. Multiple regression analysis as a method has some in-build expectations on the
source data, such as multivariate normality (residuals of the model are normally distributed)
or that the data does not have multicollinearity (independent variables are not highly
correlated) (Rawlings et al., 1998). These assumptions and limitations are discussed in more
detail in subchapters 3.3.2., and later tested in the analysis part of chapter 4.

Additionally, subchapter 3.3.1. introduces the sources of the raw data for this research.
Finally, subchapter Error! Reference source not found.. discusses few different possible v
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ariations of regression models that could be used on the actual analysis, depending on how
the data fits the assumptions within the basic multiple regression model. The exact model

used will be decided later on chapter 4, when the assumptions are tested on the actual data.

3.3.1. Data collection

Data is gathered from Helsinki stock exchange price history, and companies’ financial
statements and interim reports. Historical daily stock prices can be obtained for example

from Nasdaq Nordic home page, http://www.nasdagomxnordic.com/shares/historicalprices/.

Financial and interim reports are available on Eikon-database, which also has a collection of
the financial metrics used in this paper as an easily-available listing. Since all metrics can be
collected from the same source, it can be trusted that they are calculated the same way each
year and each company, Thus there is no need for calculating them again from the start, but

rather they can be used as collected.

Data is divided to two periods. Firstly, from the start of 2015 to the end of 2019 to use as a
reference data where the COVID-19 era data can be compared to; and secondly, from the
start of 2020 to the end of 2021. The reference data period is chosen to start from 2015,
because at that point the effects of the 2008 subprime crisis and the following European Euro
crisis were more or less over (the OMXH25 index topped the levels preceding the subprime
crisis for the first time at the end of January 2015; (Nasdaq Nordic 2)). Choosing the end of
2019/start of 2020 as the point where COVID-19 affected time period starts, in turn, is purely
of practical reasons, as is choosing to end the studied time period to the end of 2021. While
the western world in reality only started to realise the whole amplitude of the pandemic
situation somewhere between February and March 2020, the financial information from
companies is only available on quarterly basis. The first quarter of 2020 was already affected
by the first shock of COVID-19, and thus it needs to be included in the pandemic time period
as a whole. For the same reason, the latest data available at the time of writing this is the last
quarter of 2021.


http://www.nasdaqomxnordic.com/shares/historicalprices/
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3.3.2. Assumptions for regression analysis and choosing the right model

There are a few ways of doing regression analysis, even a few of doing linear regression

analysis. One of these is Ordinary Least Squares (OLS), that is, under certain assumptions,

proven to be the Best Linear Unbiased Estimator (BLUE). Meaning that if said assumptions

hold, then OLS model is the best linear regression model to be used. (Montgomery et al.,

2021)

The assumptions to be checked are explained in Table 4, according to the same book and the

lectures from two LUT university courses (Puumalainen, 2018; Tuppura and Arminen,

2018):

Table 4 Assumptions for OLS Regression

between
independent and
dependent
variables are
linear.

dependent/independent
variables is not linear, it
does not make sense to
use linear model to
represent said interaction
in first place as the results
will not be optimal.

simply by looking at a
scatterplot between
dependent/ independent
variables.

Assumption Explanation How the model is How to check if the | How to fix if
affected if the assumption is true | thereisa
assumption is not problem
met

Linearity The interactions If the interaction between | Linearity can be seen Can be sometimes

fixed by
transforming the
variables, like
taking logarithmic
values. Otherwise,
use different
model.

Homoscedasticity

The model does
not contain
heteroscedasticity;
that is, variance of
the residuals is
constant.

Heteroscedasticity affects
the mean error of the
model.

For heteroscedasticity,
the model can be
checked by looking at
scatter plots of
residuals, or by using
White’s test or Breuch-
Pagan test.

Corrected mean
error should be
used instead of the
mean error that a
model with
heteroscedasticity
produces.

No
autocorrelation.

Observations and
residuals
Autocorrelation
means that
observations
and/or residuals
interact with each
other, like in
timeseries data.

Estimates based on the
data are inaccurate and
biased.

Durbin-Watson test for
example. Not needed
here though, as the data
is a time-series data, so
it is already known to
have autocorrelation
that needs to be
accounted for.

Using lagged
variables, and/or
different
regression models
than OLS.

No
multicollinearity

Multicollinearity
means that the
independent
variables correlate
with each other.

Makes it hard to
determine which part of
effect in dependent
variable is caused by
which independent
variable. Might
completely prevent the
estimation, or make the
parameters have wrong
sign (+/-).

Checking the
correlation matrices of
the independent
variables. >0.90 is bad,
and >0.50 is worrying.

Only using one of
the independent
variables that have
multicollinearity,
or creating a sum
variable from
them.
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Assumption Explanation How the model is How to check if the | How to fix if
affected if the assumption is true | thereisa
assumption is not problem
met

— Optional - Residuals average | This it not a problem, if Checking visually from | Does not affect the

Multivariate to zero, and are the other assumptions are | histogram; using model too much,

normality, and the | normally met. However, if this Shapiro-Wilks' test. just needs to be

mean of the error | distributed. assumption is false, the F- acknowledged in
term is zero Dependent and t-tests might be making
variable is incorrect with small conclusions of the
normally samples. model if this
distributed. exists.

As mentioned in the table, the data for the analysis in this paper is a timeseries data, so it is
already known that it will contain autocorrelation, and that it will need to be taken into
account when interpreting the results of the analyses. The goal of the analyses is not,
however, to create a model that would predict anything, but rather to compare the results
that the model returns from different time periods. This allows for some assumptions to be
broken without it having that big of an effect on the outcome. Autocorrelation for example
is such an assumption, which is why it will not affect this study much at all (Tuppura and
Arminen, 2018). Still, it is good to be aware of these assumptions too, and to mention if they

hold true or not, in case this study would be used to try and predict anything by someone.

Based on testing of the assumptions of this chapter, the best regression analysis method is
chosen and variables are modified to fit that model. A multiple regression analysis will be
done to both the data from before COVID-19 and data during COVID-19. This gives
information on how different factors affect the stock price at different times. Then the results
from both can be compared, to see if there is some notable differences during COVID-19-

time, to answer the research question.

In addition, the regression analyses are done to each identified industry group (affected
negatively by COVID-19, affected neutrally, affected positively; chapter 2.3) as well as each
individual company. These are then compared to each other, and used to analyse the

questions in more detail in micro level.
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4. Empirical calculations

Data was gathered as mentioned in chapter 3.3.1, and regression analyses were done as
described in chapter Error! Reference source not found.. Next chapters will first describe t
he data, explain the process of modifying it, then validate the regression. After that the results
of the analyses will be portrayed, and at the end of chapter 4 the possible shortcomings and

delimitations of the analyses will be discussed.

4.1. Data description

Datasets were formed for each individual company that is being sampled, as well as one
compilation dataset that has all the available data from the companies. Original data consists
of 13 variables: Company; Year; Quarter; Net Margin; CR; D/E; ROA; ATO; OCF; EPS;
P/E; Net Income; and Stock price. Observations are from years 2015 to year 2021, four
observations (quarterly data) from each year. ROA is calculated pre-tax. Net Income is after
taxes. Stock price of a quarter is the closing price of next quarter chronologically, as the
stock price of the same quarter as the financial metrics are from would not have yet had time
to adjust (investors do not have knowledge of the financial metrics for ongoing quarter, since
the quarterly metrics are only published by companies during the next quarter, and thus their
decisions are based on the metrics from the previous quarter). Table 5 Shows the data

amounts of each group of companies, both before and during COVID-19.

Table 5 Data amounts of companies/observations

Before COVID-19 During COVID-19

Companies | Observations | Companies | Observations
Positively
affected 4 655 4 316
Neutrally
affected 4 759 4 280
Negatively
affected 4 798 4 320
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The original data has some missing values. While there are some single missing values
scattered around companies, three of them have significant amounts of values missing:
Apetit (half of the timeframe only offers bi-annual data), Rovio (no data from 2015, many
missing entries on 2016 and 2017) and Terveystalo (missing the whole 2015 and the first
half of 2016). The latter two of these are because the companies were not publicly listed at
the time. This makes it challenging to analyse these three companies individually, since the

data is so scarce.

Some of the observations are clearly outliers. Different companies sometimes also have
significantly different scales for some of the metrics, which complicates the comparison of
the individual analyses of companies, as well as the regression of the compiled data. Some
metrics also have quite a different interpretations depending if they are positive or negative,
such as P/E; the lower the P/E is, the cheaper the stock is considered to be (by simplifying
the matter), until it goes below 0: that means the earnings of a company are negative and
turns the interpretation all the way around. This creates challenges for the regression
analyses. Figure 3 visualizes how the scale for the metrics differs between companies; the
observations are ordered by company, and most points where the company changes can be
seen from the figure: observations are in order by company, and the frequency clearly
chnages from time to time when observations start to be from different company. The

missing value gaps on Rovio and Terveystalo can also be seen (circled).
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4.2. Data modification

First, the missing values were accounted for. Since the sample size of the data is rather small,
and will be divided into even smaller parts for the comparison, it was better to fill in the
missing values instead of removing them. Linear interpolation of neighbouring, non-missing
values was used to do this. The method does not account for possible non-linear nature of
the observations, but given the complexity of the situation that produces the observations
(real-life decisions by multiple peoples and organisations), it is not realistic to be able to
model the non-linear relations. Linear interpolation is most likely still more accurate than
using any constant value, due to the difference in scale of the metrics for different companies
mentioned before, and using previous or next observation value does not work for the bigger

chunks of missing observations (Rovio, Terveystalo).

Second, the outliers and the difference in scale of metrics needed to be accounted for. Latter

is challenging, since the values do still hold reliable and essential information, so they cannot
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be just replaced with “more in line” numbers. That would eradicate the core information the
data contains on those companies. Too big differences in scale however make the
comparison between companies to lose its meaning. As a compromise to this, values of
observations were capped to no more than three scaled MAD from the median of the variable
on either side (+/-). The scaled MAD is defined as c*median(abs(A-median(A))), where c=-
1/(sqrt(2)*erfcinv(3/2)); as per Matlab functions. Observation values exceeding this were
changed to be at the threshold. While this compromise does remove some information and
especially makes it impossible to make analyses inside of those companies that had their
observations mostly above/below the threshold, it allows the comparison between
companies — which is the main goal of this paper. At the same time, this method takes care
of the outliers.

As an example of the changes, Figure 4 shows the original observations of the variable D/E,
while Figure 5 shows the modified (filled missing values, replaced out-of-the-scale values)

observations.

D/E
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I/ ﬂ|| | /

L
v Ly
Ll I -

_r‘l | |
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Figure 4: Original data/All: D/E of the observations
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Figure 5: Modified data/All: D/E of the observations
Third, in order to do comparison between the before-COVID-19 and after-COVID-19

timeframes, the data was divided into two groups. Before COVID data was from 2015 to
2019, and after COVID data was from 2020 to 2021. As the goal of this thesis is to compare
the regression results rather than create any predictive models, there was no need to further
divide the data into training and testing sets, as is common otherwise. Given the low number

of observations, that would have actually been counter-productive and made the outcome
less significant, more prone to errors.

Principal component analyses (PCA) was done in order to check if the variables could be
combined to better explain changes in stock prices. As seen in Figure 6 however, the PCA

basically created each variable their own principal components. This means that the PCA

does not improve the analyses significantly, and thus will not be used.
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Lastly, the dependent variable (Stock price) is separated from the other variables in the data
to use it as the dependent variable. Also, variables Year, Quarter and Company are removed,

as they are not such financial metrics which are of interest in this analyses.

4.3. Checking background assumptions for regression analysis

As stated in Table 4 in chapter 3.3.2, there are 5 assumptions under which the OLS regression
fulfils the BLUE criteria. In this analyses, not all of the assumptions are met, but it does not

affect the baseline outcome for following reasons.

Linearity: looking at Figure 7 scatterplot for example, no clear linear relationship can be
seen between stock price and net margin. However, there is not any clear signs of other type
of relationships, like exponential, either. Thus we cannot really alter the variable in a way
that would make the linearity any simpler, but we can reason that no other model would be

more successful in representing the relationship either. The scatterplots between stock price



41

and other independent variables look similar, and similar conclusion can be made in their
part. Carefull attention needs to be paid to R2 value in regression, as if that is low, the
outcome is not very meaningful. All histograms and scatterplots of the variables (modified

as described in chapter 4.2) can be seen in Appendix 1.
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Figure 7: Net margin/Stock price scatterplot, all companies data

Homoscedasticity: as can be seen from Figure 8 Figure 9, the models that contain all

companies data do not contain any significant heteroscedasticity. The residuals do differ
from company to company, but that is to be expected as the financial metrics do not explain
all of the variance in stock prices alone. This could affect the credibility of any estimated
predictions based on the model, but as the goal of this analyse is to compare the models, not
make any estimates, the predictions do not matter for the outcome. Still, this needs to be kept

in mind in case comparison includes the standard error of the models.
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Autocorrelation: as stated previously, the data used for the analyses here is time series data,

and as such, is already known to contain autocorrelation. This does not matter, however,
since the autocorrelation only affects the estimates based on the data. Again, estimates are

not studied, so it has no effect on this case.

Multicollinearity: the Principal Component Analyses (Figure 6) would have shown some

principal components made from different variables if there were multicollinearity. Since
the analyses instead showed that each variable makes it’s own principal component, it can

be concluded that the models do not contain multicollinearity.

Multivariate normality: the residuals of the all companies models do seem to be at least close

to be normally distributed, as seen in Figure 10 Figure 11. Dependent variable, stock price,
however does not directly fit the normal distribution (Figure 12). This can create some

skewness in the data, because the sample size in the analyses is undesirably low.
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Figure 10: Residuals of all companies regression, histogram, before COVID-19
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All in all, the relatively small sample size makes many of the assumptions to be on the edge
or over the edge of being untrue. In some cases this does not matter for it is not the goal
predict anything in this paper. Some other effects need to be kept in mind, most of all the
possibility of skewness in the data, when comparing the models. While this is unfortunate,
it must be accepted since the scarcity of the source data is something that cannot be helped

for now.

4.4. Regression analysis

At first, the regression analyses was done with the independent variables Net Margin; CR;
D/E; ROA; ATO; OCF; EPS; P/E; and Net Income. After that, some variables were removed
one by one, based on the credibility (highest p-value got removed as it was not statistically
significant). Next subchapters take a look on the regression results for before COVID and

after COVID data respectively, and then 4.5 compares the results.

4.4.1. Before COVID-19

All independent variables are included as explaining variables in regression Model 1 (Picture
1). The model as a whole is statistically significant (p-value 8,34e2?), but not all of the
coefficients for the variables are. The intercept, as well as CR, D/E and EPS are the only
ones that are significant on 98 % confidence margin or higher; the rest are quite far from it.
In order to make the model better, non-significant variables were removed one by one. First
to be removed in Model 2 (Picture 2) was ROA, then OFC in Model 3 (Picture 3) and finally
P/E in Model 4 (Picture 4). Net margin and Net income variables were not removed despite
them not being statistically significant, because they were significant on the models that

analyse the time period during COVID-19, and the goal is to create comparable models.
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Linear regression model:
Stock Price ~ 1 + Met Margin + CR + D/E + ptROA + ATO + OCF + EPS + P/E + Met Income

Estimated Coefficients:

{Intercept)
Met Margin
CR

DJ/E

ptROA

ATO

OCF

EPS

F/E

Net Income

Mumber of observations:

Root Mean Sguared Error: 7.29

R-squared: ©.485,

F-statistic vs. constant model: 17.4, p-value

Picture 1: Model 1: Before COVID, all independent variables

mdlbcd =

Linear regression model:
Stock Price ~ 1 + Net Margin + CR + DJE + ATO + OCF +

Estimated Coefficients:

{Intercept)
Met Margin
CR

D/E

ATO

OCF

EPS

P/E

MNet Income

Number of observations: 248, Error degrees of

Estimate SE t5tat pValue
7.1424 2.2746 3.14 @.2819168
G.9935 19.682& @.52552 8.59972
4,7325 8.9756 4,58588 2.2663e-86

-3.1864 1.1329 -2.8127 @.2853376
-32.662 51.91 -3.62092 @, 52984
-4.,7473 2.9399 -1.6148 8.18773
-8.8877359 2.8692173 -@.83923 8.468221
28.168 5.4982 3.6735 2.98829754
-3.2682 8.32881 -@.81145 8.41817
B.8933862 8.a5574 3.60675 6.54412
24@, Error degrees of freedom: 238
Adjusted R-Squared: @.381
= §.34e-22

EPS + P/E + HNet Income

Root Mean Squared Error: 7.28

R-=zguared: @.484,

F-statistic ws. constant model: 19.5, p-value

Estimate SE t5tat pValue
7.4345 2.2237 3.3435 2.80895513
2.8534 14,22 @.14475 8.858583
4,5117 9.99913 4.,9527 1.34594e-26
-3.144 1.1204 -2.7838 B.8a58175

-5.2973 2.8832 -1.8897 B.05285
-3.8a977114 3.8892857 -8.83768 @.48388
18.815 5.9445 3.7295 2.920824142
-8. 26849 8.326839 -@.313a3 @.41784
B.836554 8.855409 @.85918 8.51243
freedom: 231
Adjusted R-Sguared: 28.383
= 2.1%-22

Picture 2: Model 2: Before COVID, ROA dropped out

46
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mdlbcs =

Linear regression model:
Stock Price ~ 1 + MNet Margin + CR + DJE + ATO + EPS + P/YE + Net Income

Estimated Coefficients:

Estimate SE tstat pValue
{Intercept) 7.1968 2.2a84 3.2653 8.86812589
Met Margin 3.3649 14,125 8.23823 3.81191
CR 4 4387 8.98436 4.98381 1.7332e-06
0/E -3.2916 1.1148 -2.9525 8.8834755
ATO -4 . B788 2.7566 -1.76499 d.878064
EPS 19.836 5.8348 3.7889 d.8298195883
F/E -@.22113 B.31672 -8.60818 3.48576
Net Income B.8124a5 B.247372 8.26186 3.79368

Number of observations: 248, Error degrees of freedom: 232
Root Mean Squared Error: 7.28

R-sguared: ©.482, Adjusted R-Sguared: ©.384

F-statistic wvs. constanmt model: 22.3, p-value = 6.24e-23

Picture 3: Model 3: Before COVID, OCF dropped out

mdlbcE =

Linear regression model:
Stock Price ~ 1 + Met Margin + CR + D/FE + ATO + EPS + Net Income

Estimated Coefficients:

Estimate SE tstat pValue
{Intercept) 7.3355 2.1927 3.3455 29.8989573
Met Margin 3.9215 14,1481 2.2143 2.5385
CR 4 4583 B.92857 4.9838 1.216e-86
O/E -3.417 1.a99]1 -3.189 2.8321149
ATO -5.39 2.6546 -2.28384 B.243453
EPS 17.46 4.,4957 3.8837 @.282913445
Net Lncome B.8212504 @.845579 @.45718 9.64881

Number of observations: 248, Error degrees of freedom: 233
Root Mean Squared Error: 7.27

R-sguared: @.481, Adjusted R-Sguared: @.385%

F-statistic ws. constant model: 25.9, p-value = 1.48e-23

Picture 4: Model 4: Before COVID, P/E dropped out

Throughout the models it can be seen how CR, D/E and EPS remain to be statistically
significant, while Net margin and Net income do not. Only coefficient to become statistically
significant in 95 % confidence margin is ATO, which happens in Model 4 (Picture 4) after
ROA, OCF and P/E have all been dropped out. CR and EPS had positive effect on the
estimate, while D/E and ATO had negative effect. Bigger CR means company has more
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assets to match up it’s liabilities, making the company more stable and not-on-risk to default
on liabilities, while bigger EPS means the company makes more money relative to each
share. Both of these are positive attributes for shareholders, so it is logical that they would
pay more for it. Similarly, bigger D/E and ATO are negative attributes, and thus shareholders
would pay less for them: bigger D/E means company has more debt compared to it’s equity,
making it more risky, and bigger ATO means it takes more time for a company to sell
products worth it’s whole inventory. Latter can be interpreted to the demand for company’s
product being slow (not good markets), the inventory being too large (inflexible for new
challenges, risky), or the product just being something that takes a lot of resources and time
to complete, making sales happen more rarely (again, possible inflexibility, meaning more
risk).

Net margin and Net income would have had positive effect, but in their cases their standard
errors were bigger than their coefficient’s distance from zero — which means that they might
as well have negative effect, and the coefficients are not statistically significant. As the p-
value tells too. The value of r-squared of the Picture 4: Model 4 is about 0,40, meaning the
explaining variables in it explain about 40 % of the overall variance of the stock prices. This
means that there is still a large amount of factors that this model does not account for; but
also, relatively big amount of the variance is explained. The r-squared changes only from
0,405 to 0,401 from Picture 1: Model 1 to Picture 4: Model 4, so practically no explaining

information is lost from dropping the non-significant variables.

Next the analysis was done to each of the identified group of industries: negatively affected
by COVID-19, neutrally affected, and positively affected (identifying the industries in
Figure 2, 2.3; sorting out the companies used in this study in Table 2, 3.1). Each of the groups

did produce quite different results on the analysis.

For negatively affected industries/companies (Finnair, Noho Partners, Tallink, Viking Line)

it can be seen on Model 5 (Picture 5) how not many variables even have statistically
significant coefficients. Only Net margin and CR are significant on 99 % confidence margin,
both having a positive effect on the Stock price. Following similar process as with all
companies data, variables P/E and ATO were dropped out of this model based on them not
being statistically significant in either before COVID or during COVID datasets. Model 6
(Picture 6) is the final model for this group. Net margin and CR continue to be statistically

significant, and having positive effect on the Stock price. EPS is significant on 95 %
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confidence margin, also having positive effect. ROA and OCF are surprising, as they both
became statistically significant too, but having negative impact on the Stock value.
Intuitively this seems odd. D/E and Net income are not significant in the before-COVID-
data. R-squared for this model is 0,72, meaning the model explains most of the variance in

these companies stock prices.

mdlbc3 =

Linear regression model:
Stock Price ~ 1 + Het Margin + CR + D/E + piROA + ATO + OCF + EPS + P/E + Net Income

Estimated Cocefficients:

Estimate SE tstat pvalue
{Intercept) @.75153 2.471%8 8.32483 2.76281
Net Margin 47.754 15.54 2.8872 8.28516562
CR 11.551 1.4448 8.8637 1.394%e-11
OfE -@.72829 1.158% -8.53279 2.525893
ptROA -212.92 36,482 -2.462 a.816281
ATO 5.5118 8.9843 B.652462 @.53425
OCF -2.18414 2.813548 -7.6387 3.7363e-11
EPS 13.538 7.2523 1.8667 a.866128
P/E G.8%68a3 2.42745 a.21856 2.83384
Net Income B.2858265 2.844864 B.125387 B.89784
Mumber of cbservations: &8, Error degrees of freedom: 7@

Root Mean Sgquared Error: 4
R-sguared: @.727, Adjusted R-Sguared: @#.691
F-statistic vs. constant model: 28.7, p-value = 1.8e-15

Picture 5: Model 5: Before COVID, negatively affected industries: all variables
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mdlbcs =
Linear regression model:
Stock Price ~ 1 + Het Margin + CR + D/E + pEROA + OCF + EPS + Het Income

Estimated Coefficients:

Estimate SE tstat p¥alue
{Intercept) 2.8565 1.7664 1.1643 2.243815
Net Margin 43,785 15,1584 1.8764 8,2852879
CR 11.781 1.3284 Z.8626 3.6693e-13
D/E -2.72583 1.1284 -8,54354 2.52192
ptROA -182.87 £9.311 -2.6383 8.818281
OCF -2.18873 2.812428 -3.7628 5.7E2Ee-13
EPS 13.539 5. @884 2.2237 @.229387
Net Income a.2838757 2.844336 2.882985 2.93416
Mumber of cbservations: 28, Error degrees of freedem: 72

Root Mean Squared Error: 3.9c
R-sguared: 2.724, Adjusted R-sSquared: 2.597
F-statistic vs. censtant model: 268.9, p-value = 9.32e-18

Picture 6: Model 6: Before COVID, negatively affected industries: P/E and ATO dropped out

All variables analysis for neutrally affected industries/companies (Apetit, Caverion, Kesko,
YIT), Model 7 (Picture 7), shows that CR, D/E, ATO and OCF have statistically significant
coefficients from the start. Removing variables again with the same process as before, Model

8 (Picture 8) is constructed without P/E, ROA or EPS. Net margin is not statistically
significant, and Net income only on 90 % confidence margin or below. Rest of the remaining
explaining variables, CR, D/E, ATO and OCF are all significant on 99 % margin. On
contrary to the group of negatively affected companies, this time the model shows the first
three having negative impact on the Stock price, while OCF has this time a positive impact,
even if on a smaller scale compared to the others. R-squared is 0,45, so less than half of the
variance is explained, but still relatively big portion. This is consistent with the all-

companies models above.
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mdlbc3 =

Linear regression model:
Stock Price ~ 1 + Met Margin + CR + D/E + pEROA + ATO + OCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) 19.61 2.53591 F.7232 5.9245e-11
Net Margin -38.956 18,43 -1.8176 28.31237
CR -5.8514 1.1433 -4,42E5 3.435E8e-85
OfE -3.6273 2.84579 -4, 2887 S.648E8e-25
ptROA 3.24749 48.877 B.867557 2.24533
ATD -7.8581 2.7854 -2.8143 8.28653427
OCF a.ala729 8.8835257 3.8429 a.8832976
EPS 1.931 3.1831 a.58664 2.54685
P/E -8.11279 8.23457 -8.48883 2.53214
Net Income 8.843813 2.830198 1.6165 2.11849

Humber of cbservations: 8@, Error degrees of freedom: 7@
Root Mean Squared Error: 2.41

R-sguared: 2.45, Adjusted R-Sguared: &.23

F-statistic vs. constant model: 6.37, p-value = 1.5e-86

Picture 7: Model 7: Before COVID, neutrally affected industries: all variables

mdlbcé =

Linear regression model:
Stock Price ~ 1 + Met Margin + CR + DJE + ATO + OCF + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) 19.45%5 2.4574 7.8854 2.311%e-11
Met Margin -22.874 17.873 -1.235 @.22878
CR -4,958 1.1115 -4,4555 2.8133e-85
O/ E -3.6183 B8.81759 -4,4256 3.384EEe-05
ATD -7.8773 2.7857 -2.9114 B.88478%6
OCF 8.21a959 a.8833991 3.224 B.8818%12
Net Income B.858814 2.825147 1.8@853 8.875152

Number of cbservations: 88, Error degrees of freedem: 73
Root Mean Squared Error: 2.36

R-sguared: 2.447, Adjusted R-Squared: 2.482

F-statistic vs. constant model: 9.84, p-value = &.26e-83

Picture 8: Model 8: Before COVID, neutrally affected industries: P/E, ROA and EPS dropped out

Model 9 (Picture 9) with the positively affected industries/companies (Orion, Rovio,

Terveystalo, Verkkokauppa.com) is statistically significant in itself, but none of the
coefficients are significant on confidence margin 95 % and only OCF on 90 % margin. Using
again same process as before, variables EPS, P/E, CR, D/E and ROA are dropped out from
Model 10 (Picture 10), which leaves us with Net margin, OCF and Net income being



52

significant on 95 % margin and ATO with 90 % margin. R-squared for both versions of this
model is 0,84 though, so they do explain quite high percentage of the variance in Stock
prices. This time, all of the remaining variables have positive effect on it, which is surprising
in ATO’s case, as it contradicts the results (and reasoning) of ATO having negative impact

on stock prices in all companies models before.

mdlbc3 =

Linear regression model:
Stock Price ~ 1 + Het Margin + CR + DSE + piROA + ATO + OCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat pValue
{Intercept) 8.91813 4,2265 8.21723 @.82866
Net Margin 45,199 48,641 1.1121 8.26988
CR -8.61188 2.939715 -2.61363 2.54145
O/E -1.3547 2.43568 -8.55585 8.55882
ptROA 66.189 76.375 2.866682 8.35911
ATD 44,1349 £.312 2.78782 2.43346
OCF B.836871 g.822834 1.6734 8.83872
EPS -26.199 c4.86 -2.45463 2.562945
P/E a8.24187 @.65437 8.3684 8.71369
Net Income a.7a752 2.49525 1.4257 8.15839

Mumber of cbservations: &8, Error degrees of freedom: 7@

Root Mean Squared Error:

R-sguared: &.842,
F-statistic ws.

Picture 9: Model 9: Before COVID, positively affected industries: all variables

mdlbc8 =

c.45
Adjusted R-Squared: 8.82

constant model: £1.4, p-value =

Linear regression model:
Stock Price ~ 1 + Het Margin + ATO + OCF + Met Income

Estimated Coefficlents:

{Intercept)
Net Margin
ATD
OCF
Net Income

1
1.43e-22

Estimate SE tstat pValue
-1.299%9 2.28088 -2.5%853 B.55654
65.582 23.381 2.8815 2.8854552
£.4%42 3.428 1.8566 g.857381
@.242899 B.81%79 2.8262 2.845383
8.45895 a.13281 2.4777 2.815475

Mumber of cbservations: 28, Error degrees of freedem: 75

Root Mean Squared Error:

R-sguared: 2.838,

F-statistic vs. censtant model: 7.2, p-value =

Picture 10: Model 10: Before COVID, positively affected industries: EPS, P/E, CR, D/E and ROA out

.32
Adjusted R-Squared: 8.83

£.722-28
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From analysing the models on each industry group before COVID-19 time, it can be
concluded that investors already valued them based on different kind of criteria from each
other. Any farther-stretched conclusions risk being skewed due to the small sample size, as
mentioned in 4.3, but these results are enough to make comparison between ‘before’ and
‘during” COVID-19 times later.

Table 6: Compilation of regression analyses for individual companies with before COVID data



Before COVID-19

99% confidence interval
95% confidence interval

90% confidence interval

Company Estimate SE tStat pValue Company Estimate SE tStat pValue

Apetit 3,44E-14 Rovio 0,03

Net margin 28,87 25,33 1,14 0,27 Net margin 19,88 40,77 0,49 0,63

2,78E-04 3,93E-09

CR 6,92 2,06 3,37 3,42E-03 CR -4,63 0,53 -8,78 _7,97E-07

5,20E-11 0,73

D/E -11,73 5,3 -2,21 0,04 D/E 116,78 17,20 6,79 1,29E-05

7,34E-16 0,27

ATO -9,89 1,01 -9,82  1,19E-08 ATO 71,34 40,65 1,76 0,10

8,48E-14 7,09E-03

EPS 2,24 2,05 1,09 0,29 EPS -10,85 43,13 -0,25 0,81

4,48E-14 6,76E-03

Net income 0,25 0,33 0,74 0,47 Net income -0,18 0,56 -0,32 0,75

Caverion 1,53E-14 Tallink 1,57E-16

Net margin 7,13 14,32 0,50 0,62 Net margin 0,19 0,31 0,60 0,56

0,02 7,66E-03

CR 27,25 7,83 3,48  2,65E-03 CR 0,58 0,33 1,78 0,09

6,46E-09 2,95E-05

D/E -0,14 0,86 -0,16 0,87 D/E -0,23 0,27 -0,87 0,40

0,73 1,83E-03

ATO 11,03 7,55 1,46 0,16 ATO 1,05 1,44 0,73 0,48

1,45E-14 3,17E-16

EPS 1,73 3,14 0,55 0,59 EPS 0,61 0,84 0,73 0,48

1,44E-14 3,38E-16

Net income 0,01 0,02 0,56 0,58 Net income 9,08E-04 1,24E-03 0,73 0,48
Terveys-

Finnair 2,57E-07 talo 1,42E-08

Net margin 3,00 2,02 1,48 0,16 Net margin 10,35 9,58 1,08 0,30

6,30E-01 2,68E-03

CR 1,52 0,96 1,58 0,13 CR -0,33 3,33 -0,10 0,92

9,82E-03 1,22E-06

D/E 0,30 0,21 1,44 0,17 D/E -2,14 1,12 -1,91 0,08

2,50E-03 0,08

ATO -4,35 2,72 -1,60 0,13 ATO -6,61 26,77 -0,25 0,81

8,02E-08 1,96E-08

EPS 3,44 2,11 1,63 0,12 EPS 8,97 5,95 1,51 0,16

3,36E-07 1,19E-08

Net income 4,87E-03 3,04E-03 1,60 0,13 Net income 0,07 0,05 1,48 0,16
Verkko-

Kesko 2,13E-12 kauppa 1,23E-06

Net margin 19,84 20,45 0,97 0,34 Net margin 41,13 29,56 1,39 0,18

1,50E-10 1,21E-03

CR -7,91 1,29 -6,15  8,28E-06 CR 8,67 1,30 6,69/ 2,81E-06

4,11E-13 4,50E-15

D/E 2,20 0,52 4,26 4,76E-04 D/E -3,80 0,59 -6,40  4,99E-06

5,23E-06 0,53

ATO -9,82 4,90 -2,00 0,06 ATO 6,60 1,68 3,92/ 1,00E-03

2,99E-13 4,11E-08

EPS 4,44 2,90 1,53 0,14 EPS 2,81 10,14 0,28 0,78

8,21E-13 3,37E-08

Net income 0,01 7,32E-03 1,51 0,15 Net income 0,09 0,22 0,41 0,69

Noho 1,61E-07| Viking Line 4,39E-17

Net margin 14,72 11,35 1,30 0,21 Net margin -0,16 6,89 -0,02 0,98

0,02 3,06E-03

CR 1,37 4,93 0,28 0,78 CR 7,37 1,93 3,83/ 1,23E-03

8,32E-06 6,09E-04

D/E 1,06 0,53 2,00 0,06 D/E 9,09 3,59 2,53 0,02

3,10E-05 6,71E-05

ATO -4,01 4,94 -0,81 0,43 ATO -6,06 14,61 -0,42 0,68

3,64E-08 5,99E-17

EPS 4,64 5,16 0,90 0,38 EPS 0,08 0,68 0,12 0,91

8,85E-08 6,47E-17

Net income 0,36 0,21 1,75 0,10 Net income  2,76E-03 0,05 0,05 0,96

Orion 0,02 YIT 7,82E-16

Net margin 58,37 41,97 1,39 0,18 Net margin -4,63 6,71 -0,69 0,50

1,25E-03 0,33

CR 1,73 3,04 0,57 0,58 CR 1,98 1,91 1,04 0,31

4,84E-09 0,22

D/E -8,78 11,86 -0,74 0,47 D/E 3,36 1,37 2,45 0,02

0,60 6,01E-05

ATO 170,44 57,14 2,98 7,98E-03 ATO -8,00 6,92 -1,16 0,26

1,50E-04 7,45E-16

EPS 16,03 14,49 1,11 0,28 EPS -1,28 1,40 -0,91 0,37

0,01 5,31FE-16

Net income 0,28 0,13 2,08 0,05 Net income -0,01 9,09E-03 -1,17 0,26

54
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Analysis were also done for each individual company, using those variables that were
included in the final models (Picture 4: Model 4 and Picture 12: Model 12) analysing all
company data. The sample size was, however, too small for conducting same kind of
multivariate regression for individual company data, so instead, each explaining variable
were used for simple regression by themselves to explain changes in Stock prices. Combined
results from each of these individual regressions can be seen in Table 6. Most of the
coefficients were not statistically significant, so not much conclusions can be drawn from
those analyses. Overall picture seems to be that since even those variables which coefficients
are significant can have completely opposite effect on the stock price in different companies,
there is something else than the financial metrics that affects how the metrics are interpreted

by investors.

4.4.2. During COVID-19

As with the before-COVID data, again all models start with all of the variables. Model 11
(Picture 11) shows the starting point for the analysis of all companies data, and Model 12
(Picture 12) shows the final all companies model after ROA, OCF and P/E are dropped out
within the same process as in creating Picture 4: Model 4 in previous chapter. Net margin,
D/E, ATO and Net income all have statistically significant coefficients in 99 % confidence
margin, while CR and EPS only on 90 % margin. Surprisingly Net margin has negative effect
on the Stock prices, while Net income has positive one. D/E and ATO have negative effects,
in accordance to the reasoning at the start of 4.4.1. CR and EPS have positive impact, as one
would intuitively suspect. R-squared for both of the models is 0,66, so again no explaining
power is lost due to excluding some variables. More so, the model explains more than half
of the variance in Stock price, leaving less (though still some) room for variables outside of

the models.
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mdlacd =

Linear regression modsl:
Stock Price ~ 1 + Net Margin + CR + D/JE + ptROA + ATO + QCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat pValue
{Intercept) 12.638 2.8747 4,3963 3.1334=-85
Met Margin -67.857 24.873 -2.7281 @.9877215
CR 1.9135 1.1273 1.6975 @.803222
O/E -3.8727 1.2391 -2.4799 a.815a%3
ptROA 11.388 65.431 8.17485 9.86224
ATO -9.74581 3.366 -2.896 @,2847935
OCF B.80835259 B.812a77 a.2717 B.7865
EPS 18,278 6.136 1.675 a.897574
PF/E B.268595 3.49432 B.42084 B.6755
MNet Income 2.49354 3.85864 6.8843 3.1454=-33

Mumber of observations: 96, Error degrees of fresdom: 36
Root Mean Sguared Error: 6.17

R-sguared: @.663, Adjusted R-Sguared: @.828

F-statistic vs. constant model: 18.8, p-value = 6.83e-17

Picture 11: Model 11: During COVID, all independent variables

mdlact =

Linear regression model:
Stock Price ~ 1 + Met Margin + CR + D/FE + ATO + EP5 + Net Income

Estimated Coefficients:

Estimate SE tstat pValue
{Intercept) 12.775% 2.586 4,94 3.6355e-06
Met Margin -63.785 153.836 -3.5321 8.88965576
CR 1.8523 1.851% 1.745 @.2534441
D/E -3.8798 1.89452 -2.8817 B.886236
ATO -8.1153 3.8127 -3.8257 2.8332432
EPS 18,954 5.8726 1.8783 B.2964728
Net Lncome @.49788 @.968567 3.1668 1.9746e-12

Number of observations: 96, Error degrees of fresdom: 89
Rocot Mean Squared Error: 6.87

R-zquared: 8.662, Adjusted R-Squared: 8.54

F-statistic ws. constant model: 29.1, p-value = 4.85e-19

Picture 12: Model 12: During COVID, ROA, OCF and P/E dropped out

Model 13 (Picture 13) shows the starting model of analysis for negatively affected

industries/companies (Finnair, Noho Partners, Tallink, Viking Line), and Model 14 (Picture
14) shows the final model after P/E and ATO are dropped out, again following same process

as before of those two not having statistically significant coefficients in either before nor
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during COVID time data analysis. Latter shows how only D/E and Net income have
significant coefficients on 95 % confidence margin, and OCF on 90 % margin. D/E has
negative effect while Net income has positive one, which makes sense intuitively. OCF has
negative effect on Stock price, which is surprising. R-squared is 0,69, so the model explains

most of the variance in Stock price.

mdlac3 =

Linear regression model:
Stock Price ~ 1 + Het Margin + CR + DfE + pEROA + ATO + OCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat p¥alue
{Intercept) 11.1328 5.B851%9 2.2848 8,.838223
Net Margin -2.518a8 15.377 -8.839674 B.96871
CR -2. 3068 2.3977 -8.3364%9 8.73959
D/E -3. 8989 2.2327 -1.7427 8,835353
ptROA -95.613 128.7 -8.79214 B.43674
ATD 33.788 25,485 1.32688 8.1982
OCF -8.877791 2.835875 -2.18858 @, e48191
EPS -G. 6431 18,295 -8.36312 8.71998
P/E 2.23868 1.151%9 6, 28818 @.84311
Net Income 2.32628 2.12288 2.6125 8.8158%9

Mumber of cbservations: 22, Error degrees of freedom: 22
Root Mean Squared Error: 3.83

R-sguared: @.723, Adjusted R-Squared: &.589

F-statistic vs. constant model: &.37, p-value = 2.2808133

Picture 13: Model 13: During COVID, negatively affected industries: all variables

mdlacs =

Linear regression model:
Stock Price ~ 1 + HWet Margin + CR + D/E + ptROA + OCF + EPS + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) 16.271 3.8326 5.3B8%9 1.63792-285
Net Margin 13,542 11.687 1.1587 8.257497
CR -2.5919321 2.3233 -8.38569 2.59%583
OfE -4.,4443 1.5524 -2.8628 a.28385758
ptrROA -111.73 97,959 -1.1486 @.26529
OCF -8.864228 2.835815 -1.8338 g.879119
EPS -9,233 18,834 -8.85226 2.40825
Net Income @8.258954 8.185835 2.7264 8.811771

Humber of cbservations: 32, Error degrees of freedom: 24
Root Mean Squared Error: 3.87

R-sguared: .69, Adjusted R-Sguared: 2.599

F-statistic vs. constant model: 7.632, p-wvalue = 7.18e-85

Picture 14: Model 14: During COVID, negatively affected industries: P/E and ATO dropped out
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For neutrally affected industries/companies (Apetit, Caverion, Kesko, YIT), Model 15

(Picture 15) shows how P/E, ROA and EPS do not have statistically significant coefficients.
Same was true for the before COVID data, so those three are dropped from Model 16 (Picture
16). Net margin and CR surprisingly have clearly negative impact on Stock price, while D/E
and ATO expectedly have negative impact. OCF and Net income have positive impact. R-

squared for the final model is 0,82, so most of the variance is again explained

mdlac3 =

Linear regression model:
Stock Price ~ 1 + Het Margin + CR + DSE + piROA + ATO + OCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) 48.913 15.583 2.94%98 8.8874293
Net Margin -381.85 132.91 -2.8731 8.28888332
CR -1%.,4&87 6.8318 -2.8495 8.8833231
OfE -8.7541 3.8572 -2.2722 @.833283
ptROA 188,85 167 .68 1.12563 8.27217
ATO -32.823 13,545 -2.4231 8.82487
OCF @.822455 2.88%a529 2.4806 2.821248
EPS 7.351%9 6.4557 1.1358 B8.26783
P/E -8.823181 B8.41525 -8.855825 8.95599
Net Income 2.53821 B.11865 4.4587 2.e8a192
Mumber of cbservations: 22, Error degrees of freedom: 22

Root Mean Squared Error: 3.56
R-sguared: @.848, Adjusted R-Sguared: @.786
F-statistic vs. constant model: 13.6, p-value = 4.28e-27

Picture 15: Model 15: During COVID, neutrally affected industries: all variables
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mdlace =
Linear regression model:
Stock Price ~ 1 + Het Margin + CR + DJE + ATO + OCF + Net Income

Estimated Cocefficients:

Estimate SE tstat pvalue
{Intercept) 5B.465 15.527 3.7655 ¢.8089a251
Net Margin -224.89 BE.158 -2.5487 a.817333
CR -23.113 5.3565 -3.6359 8.8812537
OfE -11.11 3.6739 -3.824 B.8855%3%3
ATD -38.322 13.285 -2.9333 a.287a83
OCF B.82386 8.8839953 2.6525 8.813676
Net Income B.47332 8.18718 4.4161 8.882815925

Number of cbservations: 22, Error degrees of freedom: 26
Root Mean Squared Error: 3.6

R-sguared: ©.823, Adjusted R-Squared: &8.731

F-statistic vs. constant mcdel: 19.4, p-wvalue = 2.63e-28

Picture 16: Model 16: During COVID, neutrally affected industries: P/E, ROA and EPS out

As was with before COVID data, again the all variable analysis for positively affected

industries/companies (Orion, Rovio, Terveystalo, Verkkokauppa.com) on Model 17 (Picture
17) shows none of the variables having a statistically significant coefficient. Removing EPS,
P/E, CR, D/E and ROA to make Model 18 (Picture 18) leaves us with Net margin (still no
significant coefficient), ATO (on 95 % confidence margin), OCF (90 % margin) and Net
income (99 % margin). All of the mentioned have positive effect on the Stock price, ATO
being a surprise here. R-squared for the model is 0,85, so in here too most of the variance in

Stock price can be explained with this model.
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mdlac3 =

Linear regression model:
Stock Price ~ 1 + MNet Margin + CR + D/E + pEROA + ATO + OCF + EPS + P/E + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) E.45594 12.568 B.43675 B.566652
Net Margin 148,88 99.429 1.4371 2.14857
CR -1.8897 2.8511 -8.92133 2.36687
D/E -13.1%8 B,4835 -1.4233 B8.17245
ptROA -353.84 233.76 -1.5183 8.14521
ATO 24,5851 15.847 1.6383 8.1155%9
OCF @,854411 @.833741 1.8128 8. 12188
EPS -28.249 97.3639 -8.29812 8. 774244
P/E -1.3543 2.68168 -8.51757 B.68522
Net Income @.82358 2.6918% 1.1%84 2.24857

Humber of cbservations: 22, Error degrees of freedom: 22
Root Mean Squared Errocr: 5.51

R-squared: @.874, Adjusted R-Squared: 8.823
F-statistic vs. constant model: 17, p-value = 5.83e-88

Picture 17: Model 17: During COVID, positively affected industries: all variables

mdlacs =

Linear regression model:
Stock Price ~ 1 + Het Margin + ATO + OCF + Net Income

Estimated Coefficients:

Estimate SE tstat pvalue
{Intercept) -7.584 3.7381 2.83877 2.845392
Net Margin 38.277 24,927 1.5355 8.13629
ATD 12.134 E.5951 2.3861 2.82%214
OCF B.863299 8.83839 2.8425 2.85a971
Net Imcome @8.75151 B8.21321 3.5248 @.e915324

Number of cbservations: 22, Error degrees of freedem: 27
Root Mean Squared Error: 5.44

R-sguared: 2.842, Adjusted R-Squared: &.3827

F-statistic ws. constant meodel: 38.1, p-walue = 9.862-11

Picture 18: Model 18: During COVID, positively affected industries: EPS, P/E, CR, D/E and ROA out

Individual regression analyses were also done between explaining variables and companies,
like they were with before COVID data. Again, most cases the explaining variables did not
have statistically significant coefficients, most likely due to small sample size. This can be

seen in Table 7, that combines the individual regression results into one table like before.

Table 7: Compilation of regression analyses for individual companies with during COVID data



During COVID-19

99% confidence interval

95% confidence interval

90% confidence interval

Company Estimate SE tStat pValue Company Estimate SE tStat pValue
Apetit 5,22E-06 Rovio 6,14E-04
Net margin 78,99 50,87 1,55 0,17 Net margin -8,11 9,66 -0,84 0,43
2,71E-04 1,01E-03
CR -5,92 3,14 -1,88 0,11 CR -1,00 0,41 -2,44 0,05
4,54E-04 6,57E-05
D/E -12,37 8,65 -1,43 0,20 D/E -31,48 22,75 -1,38 0,22
0,05 0,02
ATO 27,91 6,84 4,08 6,48E-03 ATO -39,77 18,89 -2,11 0,08
6,37E-05 8,62E-04
EPS 3,33 3,75 0,89 0,41 EPS -5,99 10,67 -0,56 0,59
6,11E-05 9,20E-04
Net income 0,53 0,60 0,88 0,41 Net income -0,08 0,14 -0,56 0,59
Caverion 2,10E-06 Tallink 1,33E-05
Net margin 62,76 27,51 2,28 0,06 Net margin -0,19 0,17 -1,11 0,31
0,37 3,43E-05
CR -41,86 18,17 -2,30 0,06 CR -0,31 0,15 -2,13 0,08
0,48 1,52E-03
D/E 2,31 2,72 0,85 0,43 D/E -0,31 0,18 -1,74 0,13
5,77E-03 5,36E-04
ATO -22,70 8,78 -2,58 0,04 ATO -0,32 1,28 -0,25 0,81
1,40E-06 7,69E-06
EPS 14,39 7,24 1,99 0,09 EPS -2,32 1,20 -1,93 0,10
1,94E-06 7,74E-06
Net income 0,12 0,05 2,27 0,06 Net income -4,07E-03 1,68E-03 -2,43 0,05
Finnair 9,36E-03 | Terveys-talo 1,39E-05
Net margin 0,19 0,65 0,29 0,78 Net margin 16,54 12,03 1,37 0,22
0,03 0,01
CR -0,01 0,18 -0,06 0,95 CR -1,88 6,12 -0,31 0,77
1,52E-03 4,94E-03
D/E -0,03 0,04 -0,82 0,44 D/E -8,23 4,35 -1,89 0,11
3,65E-04 0,08
ATO 0,66 1,20 0,55 0,60 ATO 15,34 18,38 0,83 0,44
4,57E-04 7,49E-06
EPS 0,34 0,70 0,49 0,64 EPS 9,12 5,30 1,72 0,14
2,75E-03 8,61E-06
Net income 1,71E-04 1,03E-03 0,17 0,87 Net income 0,08 0,04 1,74 0,13

Verkko-

Kesko 5,30E-03 kauppa 0,87
Net margin 91,78 90,01 1,02 0,35 Net margin 224,12 158,45 1,41 0,21
0,21 0,42
CR -42,93 47,62 -0,90 0,40 CR -5,07 12,00 -0,42 0,69
2,44E-03 0,85
D/E -10,87 5,74 -1,89 0,11 D/E 8,06 15,48 0,52 0,62
0,37 0,34
ATO 131,64 76,89 1,71 0,14 ATO 0,46 6,79 0,07 0,95
4,86E-03 0,57
EPS 13,16 12,59 1,04 0,34 EPS 58,45 39,13 1,49 0,19
4,35E-03 0,66
Net income 0,03 0,03 1,12 0,31 Net income 1,38 0,87 1,58 0,16
Noho 5,04E-05 | Viking Line 1,19E-06
Net margin 4,68 7,18 0,65 0,54 Net margin -5,49 3,27 -1,68 0,14
0,02 4,01E-06
CR -7,42 11,99 -0,62 0,56 CR -5,99 1,44 -4,15  6,01E-03
0,44 3,67E-03
D/E 1,27 0,51 2,50 0,05 D/E -4,93 5,32 -0,93 0,39
2,94E-03 1,68E-05
ATO 5,27 14,18 0,37 0,72 ATO -26,91 11,03 -2,44 0,05
3,91E-05 3,82E-07
EPS 3,01 2,99 1,01 0,35 EPS -1,46 0,69 -2,11 0,08
2,86E-05 4,10E-07
Net income 0,11 0,17 0,67 0,53 Net income -0,11 0,05 -2,06 0,09
Orion 7,97E-05 YIT 1,49E-07
Net margin 20,38 17,50 1,16 0,29 Net margin -5,95 8,43 -0,71 0,51
8,21E-04 8,49E-04
CR 0,34 1,74 0,20 0,85 CR -2,55 0,91 -2,80 0,03
2,10E-03 7,72E-04
D/E 60,48 31,66 1,91 0,10 D/E 1,10 0,54 2,05 0,09
0,93 1,68E-04
ATO 149,33 86,36 1,73 0,13 ATO -9,90 3,73 -2,65 0,04
3,23E-05 1,70E-07
EPS 11,33 7,77 1,46 0,20 EPS 0,62 1,41 0,44 0,67
3,49E-05 1,49E-07
Net income 0,08 0,06 1,45 0,20 Net income -6,10E-03 0,01 -0,60 0,57
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This time it can be seen that when CR does have statistically significant coefficient, it is
always negative. For ATO, same is true in 4 out of 5 cases. Net income and EPS only have
significant coefficient on three cases and Net margin once, so nothing can be concluded on
those variables. Remembering the possible skewness on the data, not much can be concluded
on CR or ATO either, but the analysis seems to suggest that while there are still many factors
affecting the stock prices that are not included in this models, the results are less random
than was the case with before COVID data.

4.5. Comparing regression results and answering research questions

The research question for this thesis (1.3.1) has three subquestions. First one asks how the
share price of a company is related to the company’s financial performance during non-crisis
time — essentially before COVID-19 time. 4.4.1 searches answer for this question, and the
key findings are presented in Figure 13 and Table 8. Second subquestion asks the same thing,
but of the time COVID-19 has affected the markets. 4.4.2 seeks the answers to this question,
and the key findings are again presented in Figure 13 and Table 8. This chapters compares
the results of the preceding subchapters, in order to answer the third research question: “Is
there any significant change between the answers to sub questions 1 and 2, and if yes, how

could it be explained?”

—- Positive effect on Stock price - Negative effect on Stock price ICha nged

Before COVID |Net margin |CR D/E ROA ATO OCF EPS P/E Net income
All companies data

Negatively affected
Neutrally affected
Positively affected
During COVID
All companies data

Negatively affected

Neutrally affected

Positively affected

Figure 13: Positive/negative/statistically not significant effects on stock prices in different analysis
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Figure 13: Positive/negative/statistically not significant effects on stock prices in different analysis
combines all of the multivariate analysis that have been done, and shows whether each
variable had positive or negative effect on the dependent variable — Stock price. Or in case
there was no statistically significant effect (coefficient), that slot is left empty. Confidence
margin in Figure 13: Positive/negative/statistically not significant effects on stock prices in different
analysis i1s 90 %. Some statistically significant coefficients from before COVID time have
become not-significant during COVID time, and vice versa. None of them, however, has
changed how they impact the Stock price while staying statistically significant, even though
same variables can have a negative effect on one industry group and positive one in another.
This is likely due to the different natures of different industries. While higher operating cash
flow is seen as a good thing in most industries, maybe in the aviation/restaurant/tourist
industries excess OCF is seen as wasted money. Or investors see turnover differently if it is
in food retail or gaming industry. CR is a bit curious case as for during COVID-time, the
effect is positive for all companies together while the only significant result from the industry
groups is negavite for neutrally affected companies. It can only be guessed that the other two
industry groups are on the verge of being significant alone, and together they do cross the

line to signifigance — and are affected positively by CR.

Based on this, a few things can be deducted. First, there is indeed some real differences in
the divisions of the industries that were conducted based on earlier literature on COVID-19
effects on different industries, as the financial metrics clearly have different effects on some
of them. This is a factor that probably holds some of the explaining power for the variance
of the stock prices that is left out of the models that were created using strictly the financial
metrics. Second, it seems that some of the financial metrics have been considered to be more
important during COVID time, since they had more statistical significance than before
COVID time — and at the same time, some other metrics lost significance, so they are
probably considered to be less important during COVID time. Third conclusion is that while
last sentence is true, it is only the importance of the different metrics that has changed, not
the underlying principles of how the metrics are interpreted by the investors and thus
affecting the stock price of companies. Otherwise, some previously positively affecting

variable would have turned negative, or the other way around, or both.
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Table 8 here in turn shows the r-squared of each o
Table 8: explaining power of each

multivariate model. R-squared can be interpreted asa  rearession model

percentage of which the model can explain the Before COVID |R-squared
variance of the dependent variable, in this case Stock All companies data 0,40
rice. while fthe “missing” . " Negatively affected 0,72
1 missin rcen n

price, whtle the SSing peteentage can be Neutrally affected 0,45
explained by factors outside of the model. R-squared Positively affected 0,84
for the all companies regression model is 0,40 for
before COVID data, and goes up to 0,66 for during During COVID
COVID data. The most simple explanation/ All companies data 0,66
. . . . . Negatively affected 0,69
interpretation for this is that overall the financial

_ _ _ Neutrally affected 0,82
metrics are considered to be more important to Positively affected 0,85

investors during COVID time than before it, since

they explain more of the stock price variance than they did before. Still, r-squared only
measures the importance with linear terms, so there is a possibility that during COVID-time
the relationship of these metrics to company stock price has changed to a more linear one.
Going deeper into the differences in the r-squared values, it can be seen that for the industry
group affected negatively by COVID-19, the r-squared has actually reduced, albeit only a
little, from before COVID to during COVID data. For the group of positively affected
industries, there is no much change in r-squared. So practically all of the change that is seen
in all companies models comes from within the industry group that is deemed to be neutrally
affected by COVID-19.

4.5.1. Comparing all companies models

Before COVID time, Net margin and Net income were not statistically significant, while
CR, D/E, ATO and EPS were. During COVID time, Net margin and Net income also became
significant. Confusingly though, while bigger Net income had positive effect on Stock price
during COVID time, bigger Net margin actually had negative impact on the Stock price.
While this initially seems counter-intuitive, it could be due to some specific circumstances,
like that high-profit industries being affected by COVID-19 could lose bigger amount of
percentage points from its profits, scaring investors and causing the stock prices to fall, while

still having bigger profit margins than some other industries. However, this is pure
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speculation and this study has not found any evidence neither for it nor against it. Also, as
stated before, the model’s explaining power has grown from 40 % before COVID to 66 %
during COVID; so in in big picture, financial metrics seem to have become more important

in explaining the changes in stock prices.

4.5.2. Comparing negatively affected industries models

Before COVID time, for this group Net margin, CR, ROA, OCF and EPS were statistically
significant financial metrics. Net margin, CR and EPS had positive effect on stock prices,
like could be expected. Unexpectedly though, ROA and OCF had negative effects. For ROA,
it could be speculated that these industries (which, in the sample group for this study, include
aviation and maritime businesses) require large amount of assets to benefit from quantity
advantages over competitors — large profits, but even larger assets, still means smaller ROA.
For OCF, even best speculation without more research would be that it is a coincidence that

is made possible by the small data sample.

During COVID time, Net margin, CR, ROA and EPS have lost their statistical significance,
while D/E and Net income have gained it. This could suggest that for the struggling
industries, investors are more concerned of the companies continuity, that they do not go
bankrupt (focus on companies debt and income to pay for it), and the other metrics are not
seen as important right now. For this industry group, the explaining power of the model
during COVID time is actually less than that of before COVID. This could mean that some
companies that are struggling have at least partly been able to convince investors with
announcements and strategies that while the financial metrics look bad at the moment, the
company is going to overcome it. Or the investors could also see the whole COVID as a
passing disturbance, and are reluctant to realize possible losses before trying to wait it out.
Anyhow, a little bit of the variance in stock prices within this group is now explained with
other factors than the metrics used in these analysis compared to the time before COVID.
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4.5.3. Comparing neutrally affected industries models

For this group, OCF and Net income had significantly positive effects on stock prices, while
CR, D/E and ATO had negative ones. CR is a little surprising here, but the negative effect
could be explained by investors thinking that excess amount of short term assets could be
utilised better. Or it could be a coincidence due to the small sample size. During COVID
time, all the above stay true, but the coefficients of each variable grow three to five multiples,
increasing their effect on the stock price greatly. Also Net margin becomes statistically
significant, only that it is negative for some reason. This is probably due to the small sample
size; the analysis group only has four companies in it, so if the one with highest share price
happens to be the one with lowest Net margin, it is highly possible that it will affect the
outcome of the analysis even if in bigger group, the Net margin would actually correlate
positively with stock price. However, the explaining power of the model of the data from
during COVID time is 82 %, while the same number from before COVID time is only 45
%. Since these industries are supposedly not that much affected by COVID-19 pandemic,
the big change in explaining power could mean that the investors are monitoring these
companies far more closely than before, waiting to see the first signs that tell if these

industries will also be affected or not.

4.5.4. Comparing positively affected industries models

This group had the least amount of statistically significant explaining variables. Only Net
margin, ATO, OCF and Net income were significant before COVID, and Net margin was
no more afterwards. All of them had positive effect on stock prices, even ATO, which might
be due to the companies in this group being quite different from each other. For example
Rovio is a game developer, while Verkkokauppa.com is an online retailer. While the former
can sell digital games that are impossible to count for inventory, the latter naturally needs
quite a big inventory in order to be able to guarantee fast delivery times — so if the one with
naturally big inventory has the larger stock price, the regression is going to say that bigger

ATO leads to bigger Stock price.
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The regression results all in all are not that different from before COVID time to during
COVID time. These are the industries that supposedly benefit from COVID-19, so it might
suggest that the investors think that these companies are doing well, no need to change the
approach on them. Also, the explaining power of the before COVID model was already 84
%, so it looks like the investors were already following the financial metrics of these
companies rather closely before COVID, not changing that part during COVID when the

model explains 85 % of the variance in stock prices.

4.6. Possible delimitations or concerns on the validity of the data and calculations

The biggest limitation for the calculations and their interpretation in this study proved to be
the small size of the sample data. While two years of COVID-19 time might feel like a long
time, far enough to get enough data, the amount is actually limited due to companies only
publishing their financial data quarterly at the best, meaning two years worth of data actually
only has eight observations from each individual company. For the reference time period
before COVID-19, it could be argued that it should have been longer than the five years it
was; reasoning in choosing 2015 as the starting year was that by that time the effects of the
Subprime financial crisis were mostly over in stock markets, so there were no other big crisis
affecting the reference period, and that still holds. Since nothing can really be done to get
more data, the effect of this scarcity must just be accepted. Impacts of this scarcity are

discussed more in 4.3.

The division of industries into negatively, positively and neutrally affected groups plays
quite a big role in this study. There is much literature already existing from COVID-19 time,
it is 1) mostly from the first year, so only offers a view for the beginning of the crisis, and
2) the research is still quite globally diversified, one thing is studied in U.S. and another in
China, third in Indonesia and fourth in Europe. While all studies might be sound and solid,
the different markets might behave differently, and there is not many collective studies to
study the whole of global markets. This means that the industry groups might not actually
be ideal, and that in turn could create skewness of many sorts into the models. It is possible
that more accurate division of industries could be created, but it would need its whole own

research to be sure. Thus, the division done in 2.3 is good for the purposes in this study, but
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the possible skewness must be remembered while making analysis and conclusions of the
data.

Besides these two major delimitations, there might be some minor ones due to human

reasons, but overall, all other major concerns should have been accounted for in the analysis.
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5. Conclusions and discussion

With the analysis in chapter 4, it can be said that yes, the share price relationship to company
performance has indeed changed during COVID-19 pandemic compared to the time before
COVID-19 on Finnish markets. However, the change is dependent on the type of industry a
company operates in: whether the industry has been affected negatively by COVID-19, or
has been affected positively, or has not been affected much at all.

5.1. Conclusions

For companies in negatively affected industries, investors and shareholders seem to have
changed the financial metrics they base their decisions in: during COVID-19 time, the
significance of other metrics has lessened while the amount of debt compared to the
company’s equity has gained significance, same as company’s net income. In both times
though, about 70 % of the stock price has been able to be explained by the financial metrics,
while the remaining 30 % remains to be explained by other factors. In industries that are
affected positively by COVID-19, no significant change in investor’s behaviour was
observed, and during both time periods about 80 % of the stock price has been able to be

explained by the financial metrics.

The biggest observed change in investor’s behaviour happened in the industry group that
was considered to bee more or less unaffected by COVID-19. In that group, the financial
metrics could explain 40 % of the stock prices before COVID, and 80 % during COVID
period, so it is clear that in it, the investors shifted their focus from elsewhere to the financial
metrics. This group consisted of companies Apetit (ready meals), Caverion (construction),

Kesko (retail) and YIT (construction).

Overall it can be said that this thesis achieved it’s objectives well, and was able to answer
its research question. The findings correspond with what is concluded of previous studies in
the interaction of stock prices and financial metrics (2.1): as the findings of this study differ
between industries in same markets, it is no wonder that other studies of different times and

different markets are inconsistent in their findings. The existing literature also had a lot to
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say on investor behaviour during crisis, both the current one as well as the ones preceding
it. Unfortunately, not much can be added to that after this thesis. Due to delimitations in
sample size, the results cannot really be extrapolated to any wider than their representative
industries in Finnish markets, and even so, the results only tell where the investor behaviour

has changed and where not — nothing can really be said of the reasons based on this paper.

5.2. Discussion, limitations, and possible questions for future research

The results of this research are valuable in themselves, as they can later help to better
understand the market phenomena’s during COVID-19 pandemic and build towards the
bigger picture. They also build towards a better understanding of how a company’s share
price, and thereby it’s shareholders and investors, will react to changes in company’s
financial metrics — both in pandemic time and non-pandemic time, as well as offers at least
some guess on how it might be on another crisis. The results mostly contribute towards
theoretical understanding, but some managers might find use for estimates of how

shareholders might react to some changes — unfortunately, this study cannot offer such.

This is due to the small sample size, that limits the use of the models created to predict
anything. The models were fine for doing analysis on the level done in this thesis, but the
small sample size and the following limitations (discussed in detail in 4.3 4.6) leads to the
predictions that are estimated based the models being too skewed for any practical usage,
and most any theoretical too. As it is, the results are limited to be used to just for
understanding the stock price movements during the analysing period.

For continuing to improve our understanding of the pandemic time, both the current one and
the probable incoming ones, research should be continued on this topic. For example, it
would be interesting to know if these findings are consistent within other groups of
companies. More importantly, it should be studied deeper if the division into negatively/
neutrally/positively affected industries is a good one, or if some of the industries ended up
in wrong categories. And another interesting thing to study would be the few times when
financial metrics seemed to have very counter-intuitive affects on the stock price during
analysis; whether this was purely due to coincidences and small sample size, or if there is

something else behind it.
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Appendix 1. Histograms and scatter plots of modified variables
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Operating CashFlow
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