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Purpose: The purpose of this study is to investigate what factors, if any, are most prevalent in

the valuation of small cap stocks, with limited ownership as compared to their fundamental

values, where crowd based trading and insights do not necessarily prevail.

Methodology: A deductive and comparative study realized in quantitative research based upon a

sample selection of smaller companies. Findings are evaluated in a regression analysis to

statistically prove any relationship between the independent variables.

Theoretical perspective: The foundation of the study is built on the base of three different, but

co functioning theoretical frameworks; The effective market hypothesis, arbitrage price theory,

and the law of one price.

Empirical foundation: The sample covers 100 companies all listed on the swedish stock

market. Each company has a maximum market cap of 250 million SEK and a maximum number

of 500 shareholders. The timespan reaches from November 30, 2019 to October 31, 2020.

Conclusions: When analysing enterprise value over book value, volatility was found to be

statistically significant throughout all stratums. The results for enterprise value over sales

generated a different result showing information asymmetry as significant in the full sample and

asset heavy subset.
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Sammanfattning

Titel: Wisdom in absence of a crowd

Seminariedatum: 01/15/2021

Kurs: FEKH89

Författare: Oscar Allgulander, Olivia Bladh samt Herman Kuntscher

Handledare: Anamaria Cociorva

Nyckelord: Low volume stocks, likviditet, marknadsstörningar, arbitrage, law of one price,

effective market hypothesis, fundamentalvärde

Syfte: Syftet med denna studie är att undersöka vilka faktorer, om några, som är mest prevalenta

vid värdering av svenska småbolagsaktier, med få ägare, i relation till deras fundamentala

värden, när handel baserad på folkmassor och deras åsikter inte nödvändigtvis råder.

Metod: En deduktiv samt komparativ studie realised i en kvantitativ studie som baseras på ett

urval av små företag på den svenska aktiemarknaden. Svaret från utredningen analyseras även i

en regressionsanalys med syfte att påvisa eventuella samband mellan de självständiga

variablerna.

Teoretiskt perspektiv: Grunderna till studien baseras på tre olika, men samspelta teorier; The

effective market hypothesis, Arbitrage price theory och The law of one price.

Empiriskt underlag: Urvalet består av 100 företag som alla är listade på den svenska

aktiemarknaden. Varje enskilt företag har en inkomst på maximalt 250 miljoner SEK samt en

maxgräns på  500 aktieägare. Tidsperioden sträcker sig från november 2019 till oktober 2020.

Slutsats: Vid analysen av EV/Book så framgick volatilitet som statistiskt signifikant i alla strata.

Resultatet för EV/sales visade informationsasymmetri som signifikant när det kom till det hela

urvalet samt den övervärderade delmängden.
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Terms and definitions

Liquidity: Defined as the volume divided by the number of shares outstanding, the liquidity acts

a measure of the volume turnover angle of one specific stock - a measurement that validates how

rapid an asset can sell, and be bought without negatively impacting its price.

Volume: Total number of shares traded on a security on the current day. If the security has not

traded, then it is the total number of shares from the last day the security was traded.

Market cap: Defined as the current share price multiplied with the number of shares

outstanding. In the context of this study the measure is interpreted as the market's perception

representing  fundamental value, and is thus used as the base line representing fundamental value

from which over-or-under pricing diverges.

Number of shareholders: Defined as the number of investors, invested in or, listed as

shareholders according to Bloomberg Terminals.

Market makers: A firm or individual who actively quotes two-sided markets in a security,

providing bids-and-asking-quotas along with the market size of each.

Small cap shares with limited ownership: In this paper defined as shares with a maximum

number of shareholders of 500, and a maximum market cap of 250 MSEK
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1. Introduction

In this chapter, the background to the chosen study is presented followed by a more in depth

description of the problem discussion. The chapter leads up to the main thesis and the sole

purpose of this study followed by the chosen limitations and scope.

1.1 Background

The stock market hosts some of the world's most valuable assets, as it acts as a value maker for

some of the world's largest fortunes. What is so special about the values on the stock market is

that they are mostly based on other stakeholders' beliefs of what that specific asset should be

worth. As with all valuable belongings, money is just a social construct and it is only worth as

much as someone else is willing to pay for it. There is no universally agreed exact number that

defines the value of any company, but there exists a plethora of methods for pricing its stock.

Like guessing jelly beans in a jar, some overestimate future cash flows, some underestimate. One

could assume that the average of all those estimates should logically be near the true intrinsic

value of the company.

Basic theories on how assets are valued on any market are based on a notion that all investors

have simultaneous access to all relevant information and that all investors base and continuously

adjust their investment portfolio. In this perfect world, trading is a continuous, harmonious

connection where buyers and sellers meet and trade based on small variances in perceived value.

However, it is very evident that neither markets nor access to information is perfect, and that the

behavior of investors is neither fully predictable nor totally rational at all times. Hence, it is

important to understand the prevailing drivers for shares in a reality that is somewhat different

from the assumptions of the theory.
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1.2 Problem Discussion

Two widely used markers for a company's true value are the measurable fundamental value, as

well as the acting spot price. The fundamental value is in its most simplistic form explained as

the present value of future cash flows. By this, fundamental values do not only consider the

company's status today when rating its value, but also perceived returns of important future

achievements to come in combination with assumptions of external factors and their relevance to

the analyzed company's ability to generate future cash flows. Spot prices on the stock market

could be defined as the average of the wisdom of the crowd, more precisely what investors and

buyers are willing to spend in order to possess that exact stock. Brokers' beliefs in the asset as

well as their willingness to purchase or sell creates a normal distribution curve providing a clear

population mean to what the market believes the underlying asset is worth. In a perfect market

all investors have access to all relevant information and the underlying stock can be traded at any

time matching fundamental value and spot price. However, the market is not perfect -

comprehensive and exhaustive relevant information is not accessible to all investors at any given

point on time and all investors do not assess and adjust their holdings continuously based on new

market information (Bryman et.al, 2019. p.194-195).

In the financial world, the volume turnover angle of one specific stock is defined as liquidity, a

measurement that validates how rapid an asset can be sold, and be bought, without negatively

impacting its price. The more liquid an asset is, the more purchases of that exact asset are being

made, which in turn makes it easier to sell the asset for what is deemed by the many to be a fair

market value (CFI 1, 2020) When a stock is liquid, the value of the underlying company is based

on a multitude of information sources coming from multiple trades a day. In addition, given

sufficiently many trades, the difference between the Ask (Sell) and Bid (Buy) courses (the

Spread) will be small, making for a more exact spot price. However, stocks are likely to be

traded on market imperfections which also will drive the price to converge towards a specific

point or spot price. The higher number of trades and sources of information results, according to

Bryman et. al, in a more correct validation of the stock price (Bryman et.al, 2019. p.194-195).
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Thus, when an asset is illiquid, market imperfections are more noticeable and often problematic.

Smaller companies, especially in the early development stage, tend to release fewer news for

investors to trade on and if they do, finding relevant information could be cumbersome and

therefore costly. In addition, fewer investors are interested in small companies, and market

makers have found it difficult to make money on the limited trades, which leads to

underrepresentation in analyzing smaller companies. Given all this, it perhaps makes sense why

institutions and market makers tend to avoid such securities all together. Even though the lack of

information makes sense due to the size of the company, the outcome can be a clear threat

towards the so-called “Wisdom of the Crowd” – both in terms of the quality of the Wisdom and

the size of the Crowd. With less information, and limited trades per day, the normal distribution

curve is constrained by only a few individual beliefs. In opposition to the spot price of liquid

shares that are based on generally accepted mean assumptions, illiquid shares can fluctuate

greatly based on a few brokers' opinions - with a large risk of sample errors or misconceptions

(Bryman et.al, 2019. p.194-195). Simply put, due to the illiquidity, larger orders might shift the

spot-price considerably. Because of this, investors holding illiquid or thinly traded assets could

end up in a position where they cannot sell their shares for an extended period, at least not

without changing the price substantially. This problem extends to prospective buyers, both at the

time of buying and then later when they want to sell the shares. What this results in is to no

surprise that the sales of thinly traded assets often occur at prices far, or at least somewhat, lower

or higher than if there was a liquid market (Longstaff, 2014).

Different countries have different rules and regulations to counteract some of the most common

market imperfections such as information asymmetry, volatility, illiquidity and high transaction

costs. In Sweden, the rules and regulations are divided by state law and codes of conduct from

the different markets. The government challenges the information asymmetry and transaction

costs by setting up clear guidelines on how market makers and others must behave in asset

trading and market entry. The different markets themselves then challenge volatility and

illiquidity by putting up requirements, such as different demands for liquidity providers, for their

customers to follow.
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1.3 Purpose
The purpose of this study is to investigate what factors, if any, are most prevalent in the valuation

of Swedish small cap shares with limited ownership, as compared to their fundamental values

where crowd based trading and insights do not necessarily prevail.

1.4 Research question

- What variable, to the highest extent within the set models, correlates with the valuation of

small cap shares with limited ownership?

1.5 Limitations and scope

1.5.1 Limitations
The study uses a sample selection of shares from small companies listed on the Swedish markets;

First North Stockholm, Spotlight Stock Market, and Nordic SME. By limiting the research to one

country’s exchanges, the number of potential exogenous factors impacting the data is minimized.

Using exchanges from multiple countries would have subjected parts of the sample to a range of

outlying and distorting variables, such as, e.g., local legislation relating to shares or audit

regulations and practises.

The sample covers 100 companies and the chosen study parameters per traded company are a

maximum market cap of 250 million SEK and a maximum number of 500 shareholders per

share, in accordance with the definition in this paper as small cap shares with limited

ownerships. A sample size of 100 was chosen as the size of the sample needed to satisfy two

criteria; be as large as possible in order to produce as robust results as possible, and be small

enough that time spent on collection and data management does not outweigh time spent on

interpretation and analysis.

For purposes of this study only common shares (also known as. ordinary shares) are analyzed

with the assumption that other securities (e.g., preferred stock, bonds, and other derivatives)

correlate with the value of the underlying common shares. The authors have hence focused the
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analysis solely on common shares, and have excluded all other securities related to the shares in

focus.

Furthermore the study has chosen to focus on two different measurements of company

fundamental value; enterprise value over book value and enterprise value over sales. These two

multiples were chosen since they not only provide the study with measurements regarding over-

or undervaluation, but they also cover two different true value-measurements to further provide

the study with a multidimensional point of view.

Lastly, in order to answer the last research question “What variable, to the highest extent within

the set model, correlates with the valuation of said illiquid and less traded shares?” the study has

chosen four different hypotheses variables supporting four different market imperfections. The

chosen variables are: Information asymmetry, Volatility, Illiquidity and Transaction costs.

1.5.2 Scope
The chosen time window from which data is gathered is to be defined as November 30, 2019 to

October 31, 2020 with daily readings over “one rolling year”. The sample does take action

during the time period for the global pandemic of Covid-19. While having this in mind, the study

did not proceed any precautions to cancel out any effects in regards to the global virus spread,

since the pandemic is still in movement and shows different outcomes everyday. The impact

from Covid is difficult to isolate, and the authors believe that isolating or making clear

connections to any proven Covid-impact will be close to impossible in many years to come. The

pandemic has shown itself to be not a short crisis-period, but rather contributing to global

behavioral changes that will go on for several years. Hence, the study will not make any clear

connections between the outcome and the ongoing pandemic.
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1.6 Contribution

By providing fact based insights this study aims to provide investors, as well as small companies

already publicly traded, or those considering an IPO, with an additional tool for their financial

toolbox to maximize investors’ profits from trading or reduce the cost of raising capital for listed

companies. By gaining deeper insights into these individual forces and their potential

co-dependencies, a rational investor should be able to make wiser investment decisions in what,

to the uniformed, could be viewed as an irrational market. Especially during times of market

crisis, as experienced during the 2020 pandemic.
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2. Theoretical framework

In this chapter, the three main theories are presented, which later will be used to interpret the

results. This is followed up by relevant previous research and statistical methods.

2.1 Arbitrage price theory

In 1976 an American economist named Stephen Ross developed the arbitrage price theory in

order to generate more accurate calculations of asset pricing. The arbitrage price theory (later

called APT) is now a commonly used theory to calculate asset pricing using a connection of the

assets expected returns, as well as macroeconomic factors affecting the risk of the asset. The

Corporate Finance Institute argues that the main purpose of the APT is to act as a guide to point

out a fair market price for assets that may be incorrectly priced during a temporary period of

time. Just like the market shows, APT is built on the idea of market imperfections which results

in wrongful valuation of assets, which then leads to mispricing during a brief period of time.

With time, the market usually corrects itself bringing the asset price back to, what is generally

deemed as, a more fair market value. However, the APT focuses on the short time period in

between mispricing and correction in order to turn wrongfully priced assets into arbitrage

opportunities. The classic meaning of arbitrage suggests that simultaneous purchases and sale of

the same assets at different exchanges creates an opportunity to capture profits at a low risk. APT

offers a slightly altered approach to arbitrage than the classical definition, since it argues that the

opportunity of arbitrage is, not in fact, risk free. Instead it maintains that the presence of risk may

offer a high opportunity of success. The addition of the risk component is intrinsic to the model

itself since APT offers calculations to a fair market price, without claiming that the mathematical

outcome of the calculation will match reality. If it does match reality APT could assist in finding

great arbitrage opportunities that are not easily discernible when observing the market (CFI

2,2020).
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2.2 Law of one price

The law of one price is the underlying principle to a unified asset valuation where the asset

carries the same value no matter what market or currency it is presented in. By this, the principle

holds that if one asset trades at two different prices one, or both, of the values are wrong. The

absence of one price creates an opportunity for arbitrage, where brokers can take advantage of

the price spread and trade the assets on a parallel market to make a profit based on the “buy low,

sell high” principle. However, these profits generated by taking advantage of pricing

differentials only benefit a few since they are highly desirable and attract profit seekers. With a

multitude of brokers wanting to seize the trading opportunity, forces of supply and demand will

eliminate all arbitrage opportunities. The spread will shrink until the lower and the higher price

have calibrated to one common price point, and thereby again adhering to the law of one price.

The only discernible spread should at that point be attributed to a potential difference in the cost

of trading. Hence, in order to take advantage of the profit opportunity presented in arbitrage it is

essential to be one of the first brokers making the market trade before the market calibrates to

eliminate the window of profit opportunity  (Berk, 2014, s. 104).

2.3 The Effective Market Hypothesis continued

In the paper Efficient Capital Markets: A review of Theory and Empirical Work, Eugene F. Fama

introduced what would be named the efficient capital market hypothesis. An efficient capital

market is one where the price of securities fully reflects all available information. However, This

perfectly efficient capital market has three prerequisites; 1) transaction costs for trading

securities do not exist, 2) all available information is easily accessible for all market participants,

3) there are homogeneous expectations regarding the current information and future prices

(Fama, 1970). In spite of rendering Fama a Nobel prize in economics 2013, the theory has its

flaws and other theories that challenge its positions exist.

From a purely logical standpoint, ignoring empirical data, the theory has a built in paradox.

Assuming efficient markets there would be no incentive to spend billions of dollars on money
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managers since they, in line with the theory, can not know more than you do (perfect information

symmetry) and, following the same line or reasoning, can not reach higher alphas, since there are

no opportunity for arbitrage. Furthermore, the theory has a loophole in that there must exist

incentive for private investors to collect information to drive trade, as made famous by the two

economists Grossman and Stiglitz (Grossman et.al, 1980).

Robert Shiller, widely known as the father of behavioural economics and Co-laureate with Fama,

believes that share price stems from fundamental values tainted by bias and mistakes native to

human psychology. Humans panic, subject themselves to various herd like behavior, or allow

themselves to be swept away in irrational rallies, but as stated in the following literature;

assuming that the majority of investors are naive implies that beating the market if you are smart

should be very easy, and yet it is clearly not.

The effective market hypothesis as well as the behavioral theories of Shiller are questioned by

Lasse Pedersen in Efficiently inefficient in which he uses examples featuring money managers

and differing share classes to point out that neither the securities market or the money manager

market is efficient. Instead these are efficiently inefficient; for money managers, inefficient

enough to achieve enough abnormal return in order to validate their own existence and cover

their own costs - but not inefficient enough to enable more competition (Pedersen, 2015). For the

securities market, an example is made using dual share classes such as BMW preferred and

common shares, where the preferred shares tend to be priced lower than the common shares,

adjusted for the benefits from holding a common share, and thus allows for statistical arbitrage.

Another example is Royal Dutch Petroleum and Shell Transport, who share a 60/40 ratio, that is

to say for every 1$ in group cash flow the Shell Transport shareholder receives 0.4$ divided per

outstanding share. An efficient market would price these in line with the suggested ratio, instead

the valuations have fluctuated, leaving one share more expensive relative to the other,

sequentially opening up for arbitrage profits by going short on the overpriced share and long the

underpriced one. This kind of arbitrage is naturally tempered by transaction costs, something that

only gets worse the smaller the share. For small shares, the transaction costs increase with trade

size, often barring hedge funds and other money managers from being able to take positions in

them, less they are able to break up the trade into smaller pieces. (Pedersen, 2015).
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These examples are clear violations of the efficient market hypothesis, as the hypothesis would

imply that the spread would instantly close (Fama, 1970). Instead the spread in the latter example

to this day fluctuates around 1, lending proof to Pedersen that markets in fact are efficiently

inefficient (Pedersen, 2015).

2.4 Theory discussion

The main choice of theories has its roots in the nature of the market, and all three theories

intertwine well with each other as they all support the same market flow. Given that the research

is based on a deductive study, the authors have chosen the theories that provide the tools that will

be of greatest use and value to support the main thesis of the study. The chosen theories have

clear, direct connections to the purpose of this paper, and therefore provide critical value to the

research where included. Furthermore, the theories also provide this study with clear models to

show how the market behaves differently when a stock is being traded frequently or not. Since

the study has a clear focus on non frequently-traded stocks, the authors have chosen to interpret

the given theories from  a “small-share” perspective.

The effective market hypothesis supports the belief that an efficient capital market is one where

the price of securities fully reflects all available information. To prove the theories of an effective

market, economists can call for APT to prove that the same asset might have two different values

due to lack of information. This is of great importance for smaller non frequently-traded

companies since the lack of trades can be viewed as inadequacy in information. As mentioned

previously in this study, single trades rules out a price based on a general mean assumption and is

reduced down to a few brokers' opinions. In an unregulated market where distinct and varying

opinions of a very limited number of brokers prevals, the opportunity to seize larger arbitrage

opportunities among non frequently-traded stocks ought to exist. Even though arbitrage

opportunities are rare some argue that it could supposingly be easier to find it among smaller non

frequently-traded companies, due to those brokers' opinions, again, supporting the arbitrage

opportunities of ATP. Another theory presented, the law of one price, also intertwines perfectly

with the other theories. Even if the APT focuses on the short time period in between mispricing
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and correction in arbitrage opportunities, the law of one price supports the fact that the asset

eventually loses its arbitrage opportunity due to the forces of supply and demand of the market.

These theories are conjointly presented in this paper to provide a broader understanding for the

importance of correct, timely and relevant information and clear validation. Since arbitrage

opportunities could be easier to find among smaller non frequently-traded companies, this also

means that the law of one price is not as accurate of an assumption for smaller non

frequently-traded companies as it is for the market as a whole. The lack of trades and

information asymmetry challenge the concept of market corrections, and mispriced assets could

stay mispriced for a longer period of time.

2.5 Previous Research

2.5.1 Liquidity measurements

A prevailing and persistent issue from prior research is the question of how to measure liquidity.

Since liquidity as such is not a distinct and observable variable in itself, a wide range of different

proxies has been used, but there’s no consensus on a best practice. This was discussed in How

should liquidity be measured, where the authors Aitken and Comerton-Forde discussed a range

of different proxies and divided them into two categories; trade-based and order-based. In their

argument, trade-based proxies are those that use variables such as turnover-ratio, volume, and

number of trades as an indication of liquidity. However, it is worth noting that their arguments do

not give any indication of future liquidity. Order-based proxies are to those that consider the

bid-ask spread, and thus the transaction costs, associated with trading the security. The

conclusion of the paper is that the two categories aren't necessarily correlated, and that the choice

of measure could thus have significant effects on the outcome of a research (Aitken et.al, 2002).

Illiquidity has also been analyzed from the perspective of providing a limitation to continuous

trading at will. Professor Francis Longstaff has published several papers on this topic. In a paper

from 2001, Longstaff analyzed the welfare effects investors suffer when there are liquidity

restrictions. He later continued within this area and introduced a framework where illiquid shares

are viewed as options. In his theory, Longstaff uses the notion that an investor can’t exercise an
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option or sell an illiquid asset at will. By using the time-frame where there are no buyers as a

variable, he integrates that very variable in a function to determine the discount required for an

investor to buy an illiquid asset instead of an identical liquid one. Longstaff suggests that the

value of liquidity could represent a large type of risk premium in financial markets. The results

of his paper Valuing thinly traded assets, were several insights in the effects illiquidity has on the

pricing of a security; First, the value of immediacy (the ability to sell immediately) is much

higher than the value of future liquidity. Second, Longstaff was able to confirm that the value of

illiquid assets is often heavily discounted in the market. Third, the effects of illiquidity and

volatility on asset prices are entangled fundamentally, which helps to explain why concerns

about market liquidity become much more central during financial crises and periods of market

stress where volatility can be expected to be higher driven by new parameters of insecurity.

Finally, the results show that the discount effect on prices is smaller when the security pays

higher dividends and/or cash payouts to investors and thereby reduces welfare effects of holding

the stock. Which gives the investors strong economic incentives to lobby for increased payouts

(Longstaff, 2014).

2.5.2 Company valuation measurements

Market inefficiency has become more apparent with the arrival of high frequency traders, or

HFT’s. In the current electronic market, where the barrier of entry for trading is significantly

lower than previously, there are more buyers and more sellers. In a perfectly efficient market all

the traders know everything there is to know, bid-ask-spreads are zero and liquidity is almost

infinite, all this however is empirically not the case (Pedersen, 2015). Bid-ask-spreads are wide

depending on what stock is examined and liquidity problems are frequent. HFT’s provide in this

manner, and in doing so make the share price concentrate nearer the “true” or fundamental value.

Akin to the wisdom of the crowd, HFT’s acts as a large crowd making hundreds if not thousands

of guesses as to what the fundamental value is. This means that the share price will start to

bounce around faster than normal and tighter around the fundamental value (Pedersen, 2015).
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2.5.3 Connection between valuation and liquidity

The impact that liquidity has on stock prices and valuations have been widely debated in recent

years. However, the discussions have had slightly varying angels or themes. Many papers have

chosen to focus on the transaction costs in relation to illiquidity and how that variable affects the

volume traded. In this area, the two economics Vayanos & Vila found that transaction costs can

increase the value of liquid assets, but it doesn’t have as strong an effect on the pricing of illiquid

assets (Vayanos & Vila, 1999). Another widely discussed theme has been the role of asymmetric

information. Mark Lang, Karl V. Linx & Mark Maffet studied the relationship between

transparency, stock liquidity and valuation across countries. In their extensive research they

found that transparency was significantly associated with lower transaction costs and higher

liquidity. In their conclusion they also stressed how companies could use transparency as a

strategy to lower the firm's cost of capital (Lang et.al, 2011).

2.5.4 Analysis practice

In Introductory Econometrics for Finance, presented the following steps to create an

econometric model; (1) Find previous studies or theories on the subject, (2) Formulate an

estimable theoretical model, (3) Collect data, (4) Check if model is statistically adequate - if it

isn’t reformat the model by going back to stage 2 or 3. If the model is statistically adequate,

move on to stage (5) Interpret model, (6) Use model for analysis (Brooks, 2014).

2.5.5 Model selection practice

When it comes to the selection process in regards to what regression model to analyze further

there exists a plethora of options. What mode of selection is used can impact the data and favour

certain statistical qualities more than others (Anderson et.al, 2010). There are several options to

consider in this matter, and Benedict Pötscher mentions three main options in his article Effects

of Model Selection on Inference; Akaike criterion (AIC), the Bayesian method (BIC), and the

Hannan-Quinn method (HQ). According to the article, AIC appears to be the superior method to

some extent. This is most prominent when compared to BIC and HQ as the AIC tends to, in

some regards, perform better in terms of closeness to the selected order (Pötscher, 1991). AIC
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selection also results in models in which the parameters are estimated with relatively little bias.

However, these models exhibit asymptotic sampling variances that are too small, and achieve

confidence interval coverage that is somewhat below the nominal level (Anderson et.al,  2010).

Parsimony has long been a staple in social sciences, and as a rule of thumb aids in decision

making and selection in many fields. The principle is however not without its flaws, and is not

generally accepted all the time or in all fields of study (Radford, 1995). While these studies have

brought forward the inconsistencies and paradoxes that can be created using it in a logical event

tree, more recent studies have lended support to the old adage. By interpreting the complexity of

the rule geometrically, they have even gone so far as to conclude that the bayesian selection

model and parsimony often coincide, and in fact both select the models closest to the truth

(Balasubramanian, 2005).

2.5.6 Illiquidity spirals

Liquidity spirals have been observed for a substantial amount of time. Basically described as an

adverse feedback loop that makes share prices fall, liquidity dry up and bid ask spreads widen.

The onset usually consists of a shock to the market that in turn makes leveraged investors of a

particular share lose money. Once these investors reach their thresholds they naturally start to

close their positions in the share. The pressure to sell caused by the leveraged investors closing

their positions makes prices drop further, thus non-leveraged investors are motivated to close

their positions too. From what started as a small shock to the market has now left a share with

few owners, illiquidity and a wide bid ask spread (Brunnermeier et.al, 2005). Although common

even with light disturbances to the market ecosystem, widespread liquidity spirals were seen in

the financial crisis of 2007-2009, making evident that liquidity spirals are contagious, and can

move from market to market (Pedersen, 2009).

22



3. Methodology

In this chapter, the study provides the reader with a clear summary of the scientific approach

used throughout the study. It provides the reader with greater understanding for the future results

seeing as it clearly explains the choice of methodology, sample collection, timeline, and

regression.

3.1 Choice of methodology

In accordance with the purpose of this paper the study herein aims to challenge the wisdom of

the crowd by validating the connection between spot value and the fundamental value of smaller

non frequently-traded companies. To do so, the authors have used secondary data from

Bloomberg's database in order to retrieve the sample information required for the analysis.

Furthermore the authors took inspiration in methodology from previous similar research projects

made on similar topics. Hence, this paper will include a comparative study realized in

quantitative research based upon the chosen sample selection. The methodology is based on

quantitative data and the approach has been selected to best answer the research questions. When

analysing the relationship between separate variables, quantitative study approaches are quite

naturally the most common methodology since they provide a study of the nature of that which

this paper is conducted, with clear mathematical connections. In contrast to qualitative

measurements, where human validation and unrealized beliefs would hold the ground value of

the study, the authors chose to rely on the actual quantitative and verifiable spot market prices.

This approach will therefore permeate this study to reach clear mathematical results in order to

minimize the bias from subjective or perceived human assumptions about asset valuation and

maximize the outcome of these assumptions. The paper also presents a deductive study using

current market values in order to question validated theories presented in the chapter for

theoretical framework. In regards to an inductive approach, the study can, by adapting this

approach, increase its objectiveness when analyzing the relationship between fundamental and

spot value, and thereby adopt a more unbiased conclusion. In order to answer the questions that

serve as the base for this paper, regression analyzes will be used on the sample data. The
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regression analysis will thereby provide clear quantitative outcomes proving how well the chosen

market can provide insights into the questions posed herein. Finally, to act as a base for

discussion and to further obtain the objectiveness of the study an empirical method is used to

explain the results given by the regression analysis. By doing this the authors can mathematically

validate the results, rather than conveying personal preferences or making subjective

assumptions.

3.2 Sample selection

The sample covers 100 companies all listed on the Swedish stock market. Each company has a

maximum market cap of 250 million SEK and a maximum number of 500 shareholders, and the

timespan was set to monthly observations of closing rates from November 2019 through October

2020.

3.2.1 Market definition

The study chose to solely focus on shares listed on Swedish exchanges since shares listed on

other international exchanges might face different regulation, or be exposed to other external

factors. If so, the quality of the produced empiric data would go down, as the sample would then

be more heterogeneous, meaning that (1) there might be other variables more relevant for

explaining value or (2) the influence of the existing variables would not be the same across

different capital markets. The selection is further aided in this regard as the entire sample

consists of stocks listed on less regulated markets; First North Stockholm, Spotlight Stock

Market, and Nordic SME. If this were not true, differences in market regulations could appear

within the data, that nonetheless would not get captured by the analysis. As such the

homogeneity of the chosen markets aid in model quality as well as in improving the comparative

analysis.

3.2.2 Sample size

A sample size of 100 was chosen as the size needed to satisfy two criteria; be as large as possible

in order to produce as robust results as possible, and be small enough that time spent on
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collection and data management does not outweigh time spent on interpretation and analysis.

With these criteria and help from the supervisor the size of a 100 was determined.

The authors of this study decided to draw the line at 250 million SEK and 500 shareholders to

first (1) provide clear guidelines to how this study defines “small companies” and second (2),

they found that these limits kept the companies on the market from variating too much, but still

provided the right amount valuable shares to operate on. The market cap should be as small as

possible as the aim of the study is to investigate pricing methodology concerning small

companies. However, at the same time, the market cap should be as large as possible in order to

enable a truly random sample selection. The risks associated with drawing the line at too small a

market cap are mainly that the sample size decreases as the maximum market cap decreases as

well as the risk of there being possible biases within the sample increasing. Reconciling these

two things made it clear that drawing the line at 250 MSEK was to be regarded as a near optimal

position.

3.2.3 Timespan

Another crucial limitation to make the research relevant was to limit the study to a specific time

frame. The stock market moves constantly every day and it is important to use distinct points in

time when comparing a sample of companies and shares in order for them to be subjected to the

same macroeconomic variables. The study aims to provide the reader with relevant information

about today's market relationships with a contemporary timespan. The study is therefore focusing

on the time period spanning from November 30, 2019 – October 31, 2020; the logic behind this

being the above mentioned need to be contemporary coupled with the fact that a larger time

frame would risk the prevalence of potentially a higher share of other variables impacting the

data. The fact that a month is missing means that the variables will be lagged, thus helping in

limiting and minimising autocorrelation. This study chose the monthly time frame, as opposed to

annual data stretching over several years, since the data would then represent averages from the

trading years and thus ignore seasonality and increase the risk of inadvertently ignoring the

valuable insights provided by day to day variations of the variables.
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3.2.4 Timescope and Covid-19

Although not a focus of the study, the data used did take place during the time of the global

Covid-19 pandemic. The virus spread started to make headlines in November 2019, but did not

have a large impact on the global stock markets until months later. The market’s response has

also shifted, from an initial crash followed by everything from bearish stagnation to bullish

upturn. Given this, it is very difficult to define when and how the spread of the Coronavirus had

an impact on the markets, and even more difficult to isolate any Covid-specific effects.

To avoid the impact of Covid-19, this study could have chosen to study data from 2019 (prior to

Covid). But that would have yielded a result which would have been out of date; any findings

would show results for the market previous to the pandemic, which would have been less

interesting since the world has changed. As mentioned in previous studies the effects of

illiquidity and volatility on asset prices are entangled fundamentally, which helps to explain why

concerns about market liquidity become much more central during financial crises and periods of

market stress where volatility can be expected to be higher driven by new parameters of

insecurity. The effect of Covid-19 will be present for years, most likely decades, for example,

through the enormous debt that has been accumulated, sector rotations in the stock market, and

major every day-changes, such as working remotely.

Hence, the authors believe using the time-period selected yields the most interesting results even

though it is not perfect. In this study the impact from Covid-19 is difficult to isolate, due to the

belief that isolating Covid-impact will be close to impossible in many years to come, caused by

the absence of a proper frame of reference. It is no longer possible to view the future of markets

as “normal” with a short-term corona-impact, as it is a new world which includes changes driven

by the Covid-19 crisis.

3.2.5 Retrieved data

To retrieve the relevant data relevant to perform the study the authors collected data from

databases provided by Bloomberg and retrieved through Bloomberg Terminal. The Bloomberg
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terminal is a commonly used, well validated and commonly accepted platform for finance

research since they include real time data from relevant markets, as well as their own analytics,

in-depth research and tools for market communication (Bloomberg, 2020). The choice of data

source was based on facilitated availability and access. Firstly, the economics department at

Lund University granted the authors free access to the terminal, which allowed the authors to

access the information within reasonable measurements for this study. Secondly, the study

needed in-depth information about each company's financial statement, and Bloomberg Terminal

held the information needed.

3.2.6 Data management

The data is collected for each stock in the sample as defined by the closing rate on the last day of

each month within the selected time frame. Thereby, the data used in the regression analysis have

characteristics of cross-sectional as well as time series data and could thus be classified as panel

data. Using panel data instead of only time-series or cross-sectional data provides three important

advantages; (1) Being able to approach more complex relationships, (2) The option to examine

how variables, and their relative co-dependencies, changes dynamically over time, (3) The

ability to eliminate the impact of certain forms of omitted variables bias in the regression, by

using fixed effects (Brooks, 2014).

3.3. Hypotheses

Since this paper aims to find variables that to the greatest extent explains valuations that differ

from the fundamental value of securities, the following hypotheses will be used in the regression

analysis:

1. First Hypothesis

H0 : transaction costs is not a variable correlated to the ratio between fundamental value
and valuation
H1 : transaction costs is a variable correlated to the ratio between fundamental value and
valuation
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2. Second Hypothesis

H0 : information asymmetry is not a variable correlated to the ratio between fundamental
value and valuation
H1 : information asymmetry is a variable correlated to the ratio between fundamental
value and valuation

3. Third Hypothesis

H0 : volatility in stock price is not a variable correlated to the ratio between fundamental
value and valuation
H1 : volatility in stock price is a variable correlated to the ratio between fundamental
value and valuation

4. Fourth Hypothesis

H0 : illiquidity is not a variable correlated to the ratio between fundamental value and
valuation
H1 : illiquidity is a variable correlated to the ratio between fundamental value and
valuation

3.4 Regression analysis

To determine whether there is a reasonable relationship or dissociation between fundamental and

pricing values of illiquid and low volume shares’ this study will use a multiple linear regression

analysis. The choice of method was made based on the limited time scope to execute the study,

as well as the willingness to reach a conclusion to the purpose of study. The multiple linear

regression analysis supports the study in establishing if any linear relationship between the

chosen dependent, and independent variables exist (CFI 3,2020). In the preparations leading up

to the topic to be analyzed in this paper, the study did not find any studies having used this

method to answer the questions posed herein. Instead, the study has followed the 6-step

econometric model path presented in Introductory Econometrics for Finance. However,

considering the time frame for this study, going back to previous stages isn’t possible in the

extent the study might require. Therefore, some statistical flaws are to be expected, but the

author's ambition is that the regression analysis will nevertheless provide a foundation for the

later analysis and discussion (Brooks, 2014).
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3.4.1 Dependent variables

In both regressions, valuation is set as the dependent variable. However, there will be a different

multiple used as a proxy for valuation in each regression. The first regression will use enterprise

value over book value and the second will use enterprise value over sales. The data was

extracted from Bloomberg on a monthly basis where enterprise value is computed for every

month, meanwhile book value & sales is based on quarterly and annual reports. The multiples

were chosen since they show if a security is over- or undervalued as a ratio, while also capturing

different types of values; value stemming from assets or from sales respectively. Enterprise value

(in this paper defined as the market capitalization adjusted for debt and cash on the balance

sheet) over book value (in this paper defined as assets subtracted by liabilities on the balance

sheet) is relevant for asset heavy companies, while knowledge intensive companies could be seen

as grossly overvalued when applying this ratio. Enterprise value over sales is a better multiple for

analyzing the latter, but also has its limitations in that it is based on past cash flows rather than

those expected in the future. Therefore, the use of regression analyses with carefully selected

variables that are tested for relevance, should provide more robust results.

3.4.2 Explanatory variables

The explanatory variables chosen for this study can be divided into two categories, proxies and

determinants. The proxies are aiming to measure variables that are neither directly quantifiable

nor easily defined, e.g., illiquidity and information asymmetry. The determinant variables, on the

other hand, are directly quantifiable factors, e.g volatility and transaction costs. As explained in

previous research, there is no singular perfect method of measuring illiquidity. The chosen proxy

for illiquidity is based on trade based measures presented by Aitken & Comerton-Forde (Aitken

et.al, 2002). By using average traded volume over shares outstanding for each observed month, a

turnover ratio, that can be analyzed across securities with differing amount shares, is produced.

The statistical measure kurtosis, defined as a measure of probability in regards to more extreme

outcomes of a distribution, is used as a proxy for information asymmetry. Graphically this can be

thought of as how big the tails of a distribution is. While volatility is a measure of the variance of

a stock price , kurtosis measures the probability of extreme outcomes. The application of kurtosis
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as a proxy for information asymmetry is based on logic rather than previous research.

Specifically, companies that are illusive when it comes to information should logically see more

drastic price movements than their well known counterparts. The reason for this being that big

companies with a strategic and professional IR function, with regular investor meetings and

earnings calls, tracked by a multitude of analysts and with professional as well as private

investors, are thoroughly analyzed and generally provide relevant preemptive market guidance

can not surprise as much. If the company is headed for a record breaking quarter that would have

been pre-announced through press releases of changed guidance, or other events that the rational

investor on a regulated market can expect to receive information on; hence allowing for investors

to incorporate the news into the price they are willing to trade at. For these companies the

Wisdom of the Crowds will prevail, and the share price is the mean in a normal distribution of

fact based ”guesstimates”. Given that there is a sufficiently extensive supply of relevant

information, some analysts and private investors that are paying attention and “reading the clues

provided” will have “guessed” correctly in that the company is heading for a never before seen

quarter, thus leading to the mean or share price moving upwards. In companies where

information is hard to come by, the news comes more as a surprise, thus leading to a sharper or

faster correction in share price. As such, when looking at the daily share prices, kurtosis should

reasonably be higher for this sample than for larger more frequently traded companies as they

instead see their mean drift slowly. In this paper, kurtosis has been calculated for each month

using daily price movements.

Volatility has been computed as the standard deviation of day to day logarithmic price changes,

to capture the magnitude of relative price changes. With the time parameter of a trading year the

volatility subsists of the annualized standard deviation of relative price changes for each shares’

daily closing price, sequentially expressed as a percentage of the day prior to the day of

computation (Bloomberg, 2020).

Transaction costs related to the trading of shares is a function of supply and demand. If one has a

substantial amount of illiquid shares there is a lowered chance of someone showing up and

buying said shares at the offered price as perceived by the seller to be a representation of fair

market value. This problem is one of the reasons market makers exist, to lower the transaction
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costs by offering better spreads, something that is essential for hedge funds as well as wealth

managers. The transaction costs variable was calculated for each month in the form of the

average bid-ask spread over the closing price of the last trading day of each month. This

generates a quota which could be used to study securities with different prices. This was

described by Aitken & Comerton-Forde as an order-based approach to measure liquidity. Thus, it

could be seen as this study uses two different proxies for liquidity (Aitken et.al, 2002).

3.4.3 Dummy Variables

To be able to run various regression tests and distinguish differences across industries and

valuations this study used two dummy variables; industry and if a security is over or

under-valued according to enterprise value over book value. The industry dummy was used to

compare companies in asset heavy industries to service companies where, generally, assets are

not as common. This will allow the regression to generate a more diversified result for the

upcoming analysis, since the dependent variable favors asset heavy balance sheets.

Given that EV/B as a ratio has a quantifiable border where companies become overvalued, the

over-under-valuation dummy was created. This was done by dividing the sample into one group

with an EV/book > 1, thus considered overvalued, and one group with an EV/book < 1, thus

considered undervalued. The dummy variable was only used based on the dependent variable

EV/book since the multiple provides clear guidelines on the current valuation of a security. The

dummy will further bring a more nuanced result for the later analysis. When considering

EV/sales as a measurement if a security is under or overvalued, no such guidelines exist that

could be compatible across industries.

By using two dummy variables in the regression analysis it allows for testing the impact of the

explanatory variables in different subsets of the data. Impacts that usually could get cancelled out

and become part of the statistical noise can instead potentially be brought forward and

highlighted.

31



3.4.4 Regression line

To estimate the regression line ordinary least squares (OLS) is used. This method is commonly

used in econometrics and estimates a straight regression line where the variance from the

observations are minimized. Since ordinary least squares estimates a straight regression line,

there’s limitations to the validity of the outcome when correlation between variables is not linear.

To test the assumption that OLS is a good fit for the model, a test for general misspecification of

functional form will be executed. By using quadratic terms of the fitted values in the regressions,

the output will be another regression model where the significance values and statistical

diagnostics will either reject or support OLS as a good fit (Brooks, 2014)

3.4.5 Residual Analysis

When creating a linear regression model, three assumptions are made: (1) The collective average

value of all errors is zero. This assumption relates to the regression line, or more precisely its

intercept, but is rarely violated when running the model without interfering with the intercept. If

the assumption is violated the model’s coefficient will be biased, making model fit measurements

irrelevant since the mean of the dependent variable won’t be equal to the mean of the fitted

values. (2) The assumption of homoscedasticity. This means that when a regression model is

created, potential errors are assumed to have a constant variance. If the variance is not constant

throughout the model, the model is classified as heteroscedastic. When using OLS in a

Heteroscedastic model, the estimation will still generate unbiased coefficients, but the coefficient

standard errors will no longer hold. As the heteroskedasticity test is not built-in with panels and

is not always working together with fixed effects, this study assumes, as it is common in finance

research, that the data is heteroskedastic and uses robust standard errors for all models. Which

will result in a more conservative p-value, even in the presence of autocorrelation (Brooks, 2014)

(3) The last assumption is considering OLS in that the error terms are not correlated with each

other. If that happens, the errors are autocorrelated. As with heteroskedasticity, relevant tests

cannot be performed accurately for unbalanced panel data, but once again, by using robust

standard errors, the p-values will be more reliable in spite of autocorrelation.
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3.4.6 Multicollinearity

A prerequisite for successfully using OLS is that the explanatory variables are not correlated

with one another, a relationship described by Brooks as being orthogonal. If this relationship

requirement is met, adding or removing variables from the model won’t change the coefficients

of those left to remain in the model. However, this is rarely the case, and a small correlation

between explanatory variables are to be expected. When variables become more closely

correlated though, a problem called multicollinearity emerges. Generally, when a model suffers

from multicollinearity R2 will be high, but the individual coefficients will have a high standard

error, thus leaving the model looking good, but where the individual variables are not statistically

significant. The three problems multicollinearity brings is (1) Difficulties when observing the

individual contribution of each variable. (2) A sensitivity model where adding or removing

explanatory variables greatly changes coefficients and significance of other variables. (3)

Confidence intervals will be very wide, and the significance test might give inappropriate

conclusions. Measuring multicollinearity in a precise way is difficult, but a correlation matrix of

the variables could be used as a substitute. A correlation matrix allows the observer to simply

study the presence and easily detected forms of multicollinearity and will therefore be the test

used in this paper (Brooks, 2014).

3.4.7 Model selection

To test how well the model fits the data, adjusted R2 will be used. Adjusted R2 is based on R2

which is defined as the square of the correlation between the observations of the dependent

variable and the fitted value from the regression model. The adjusted R2 differs from its

unadjusted peer in the sense that losses in degrees of freedom, associated with adding another

variable, is taken into account, and subsequently falls. A value close to 1 means the model fits

the data excellently, meanwhile a value close to zero suggests the opposite. Adjusted R2 is widely

used because it is not complicated to calculate, effortlessly interpreted, and gives a good overall

understanding of how well the model fits the data (Brooks, 2014).

In addition to the adjusted R2, the Akaike criterion is used. The criterion is a measure of the

number of explanatory variables used in order to predict the dependent combined with a measure
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of how well the model fits. More variables used means a higher and worse score, while fewer

variables used means a lower and better score. As such, given that models are suited for

comparison and in conjunction with chapter 2.5.5, AIC is a chosen method for selection.

Finally, the comparability and parsimony of each model relative to its peers will be evaluated.

Seeing as adding different effects to the regression such as cross or period fixation, comparability

between the models will be sacrificed if the selection used is varied in form and sample size. As

such, given that differences in adjusted R2 and Akaike are relatively small, the primary method

of selection will be comparability in tandem with parsimony. Parsimony, all though not as

apparent in the models, can be used in the sense that simpler models will in general be prefered

over more complex ones, in accordance with chapter 2.5.5 (Balasubramanian, 2005).

3.4.8 Regression formula

Considering what has been discussed previously, the following formulas were used for the
upcoming results:

Where EV/BOOK and EV/SALES are the dependent variables, C the intercept and u the error

term.

For each dependent variable, five strata of regression models were produced separately. Each

stratum consisted of; (1) regression without dummy variables, (2) regression with service

companies, (3) regression with asset heavy companies, (4) regression with undervalued

companies, and (5) regression with overvalued companies. As a result of the usage of panel data

in the regression, each stratum consists of one model for each panel option; (1) non-fixed, (2)

period-fixed, (3) cross-fixed, and (4) both-fixed. Using the above described adjusted data sets

resulted in eight regression models for each stratum, generating a total of forty models.
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3.5 Method discussion

3.5.1 Chosen parameters and variables

There is, as always, a multitude of parameters, variables, and methodologies that could

potentially be altered or adjusted in as far as the methodology used in this study. Any such

change could inevitably impact the outcome of the study. One such parameter is the chosen

number of variables.

For the purpose of this analysis the authors have opted to base it on only four explanatory and

two dependent variables. The reasoning behind this, potentially limited number of variables, is

logical in nature; frequently traded large-cap stocks are more complex than small less frequently

traded small-cap stocks. However, the first group of companies and their stocks are generally

covered and continuously analyzed by a very large number of professional and private investors.

Any glitch in pricing is eliminated almost instantly by arbitrage or other corrective behaviors

oscillating the stock price back to a small spread. Measuring, or quantifying, if some – or even

quite a few investors act irrationally or get their math wrong – is almost impossible given the

almost instant elimination of any such potential effects.

For less frequently traded small-cap stocks however, the number of parameters affecting prices

are often distinguishable and hence measurable – and at best predictable. There are generally no

analysts covering them (with the exception of analyses paid for by the company or newsletters

provided by professional shareholder associations such as Aktiespararna) thus not swaying

investors to use their valuation. The number of shareholders are fewer and trades occur more

seldom. Even if a hypothetical investor gets a hunch that a company will release a stellar

financial report and thus buys a lot of stock, it might not even pay off.

Taking all this into account it makes sense that small and less frequently traded stocks require

fewer variables to explain why they are priced the way they are.
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3.6 Reliability and validity

3.6.1 Reliability

Reliability is a term commonly used to determine how well one specific study can be replicated,

and still result in the same outcome. The higher the reliability, the more independent the study is

from its authors or executors, which consequently means it could be replicated by studies

following the same instructions and procedures. Reliability is often considered of higher

importance in quantitative research, since executors want to determine the stability of a measure

(Bryman et.al, 2019. p.46). In order to increase the reliability of the study, the authors presented

in-depth information to how the study was conducted. The study shows a clear regression

formula which was conducted through the public econometric program EViews, giving potential

replicators easy access to the same formula and econometric program. Furthermore, all data was

collected from the Bloomberg terminals, a commonly used, well validated and commonly

accepted platform for finance research. Because of this the authors believe that the data provided

on the terminal is true to reality, and that data found on other well respected platforms would

show the same results.

3.6.2 Validity

Measurement validity is commonly defined as the measurement of how well a study succeeded

in measuring the phenomenon which it was meant to capture. In other words, if spotlights the

absence of measurement errors (Bryman et.al, 2019, p. 46-47). To further increase the study's

validity, several alternative models were applied and compared in order to distinguish the most

applicable one for this study. Furthermore, the sample was divided based on industry and

valuation, in order to capture potential differences in how the variables explain the two valuation

multiples. In continuation, the study has taken into account the impact of outliers and compared

their effects on the various regression models' output. in the end describe the final models.

Finally, the study was conducted in the previously mentioned econometric program EViews - a

program that is well used and highly trusted to increase the chance of econometric calculator

errors.
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4. Results

In this chapter, results of the study are presented. It starts with descriptive statistics of the data

and continues with the assumptions, and statistical effects present in the regressions. The chapter

leads up to the presentation of the regression models used for the later analysis.

4.1 Descriptive statistics

The sample as a whole showed drastically varying values depending on the variable and the

company. For example, the maximum value of the enterprise value over sales ratio was around

4304 while the minimum was roughly 0.1. Depending on the variable, some deviations turned

out to be extraordinarily high. As such, more of the following analysis would be spent explaining

the more extreme company variables, rather than the cluster of company variables centered

around the average. This, coupled with high spreads in almost every variable, suggested that

some data alteration could be beneficial to the study - in order to provide a more normally

distributed data curve.

Table 1: Descriptive statistics of EV/Book value pre-adjustments of outliers
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Table 2: Descriptive statistics of EV/Sales pre-adjustments of outliers (difference in observations

used in the two regressions is a consequence of data points missing from one dependent but not

the other, a discrepancy caused by the information availability)

The data was examined in order to determine what gets omitted and what stayed in the sample.

The alteration considered would have to satisfy a compromise between two opposing factors; (1)

keeping as many observations as possible and (2) as many extreme outliers removed as possible.

An optimum tangent between both of the factors would provide the most observations per unit of

quality. Furthermore, there was a desire to modulate the data uniformly, more specifically, to

omit the same relative piece from each variable. If possible, the removal of relatively identical

pieces would provide statistical power to the results at the cost of data variability. Remove too

much however, and predictability is forced upon the data, statistically insignificant variables can

suddenly become significant. Upon examination it was found that a removal method that satisfies

all the above was to remove all data points that lied further than two standard deviations away

from the average in both directions. This did not only help in providing statistical power, but also

kept enough data points to maintain the variables inherent uncertainties to an acceptable extent.

The above resulted in the following:
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Table 3: Descriptive statistics of EV/Book value post-adjustments of outliers

Table 4: Descriptive statistics of EV/Sales post-adjustments of outliers

The new, adjusted, data sets showed improvements when it came to deviation and started to

resemble a more normally distributed set. Seeing as the trimming of the data resulted in

improved clarity without sacrificing too much inherent randomness, the sets were chosen to act

as the basis for the regression analysis.

4.2 Model selection and regression

The models varied drastically in their quality and produced correlations to a varying extent. In

consideration of the described method found in chapter 3.4.7, the selection of models was

governed by a combination of two tangible factors, and one more intangible one. More precisely,

the selection resulted in “the adjusted R2”, in combination with “the Akaike criterion” as tangible
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factors, and “the comparability of a model relative its peers” as the more intangible one. When

taking all these factors into account it was found that the cross-fixed models produced the best

results. The cross-fixed models did not only have the best scores according to both adjusted R2

and Akaike, but more importantly had the best comparability and were the most parsimonious.

Exclusively using the cross-fixed models cancels out the addition of a plethora of dummies

found in the both fixed models, that in turn, were found to not contribute enough to make up for

their deduction in comparability and parsimony.

Summarily the cross-fixed models will serve as the regression models used in the analysis and

answering of the research questions, justified by their statistical quality, degree of comparability

and their level of parsimony All other models, as well as the descriptive statistics for each subset,

can be found in the appendix 3.

4.3 Regression diagnostics

To cope with the assumed heteroscedasticity and autocorrelation within the models, all

regressions were run by using Whites cross section. Whites cross section utilizes robust standard

errors when running regressions and limits the impact of both heteroscedasticity and

autocorrelation. In addition to fixed effects, the lagged values used in the regression account for

reverse causality, which is known as a cause for endogeneity.

As provided in the appendix 2, the heatmaps shows the correlations between the different

variables used in the regressions. As expected, there are some correlations between the variables.

However, most of them are not significant enough to affect the models and should not be

considered a problem. Furthermore, the heatmap distinguishes a correlation between the to

variables transaction costs and liquidity in the regressions. However, dropping one of the

correlated variables didn't change significantly the results, and therefore, based on theory and

previous literature, this study chose to keep both.
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As this study assumed the relationships are realistically non-linear, the test of adding quadratic

terms were run on all regressions. The output can be seen in appendix 1, where the models did

not significantly improve by this method and the assumption that OLS is a good fit were

accepted for all regressions.

Furthermore, the lack of significance for the explanatory variables makes the regression models

as a whole, unusable to predict and/or explain movements in the two valuation ratios chosen as

dependent variables. Considering this, going back to an earlier stage in the process of building

the regressions with the knowledge obtained and attempting to create more precise models would

be the optimal choice. However, given the time constraints, this study is better served by stating

the anomalies above as a consideration when interpreting the results.

4.4 Enterprise value over Book as dependent variable

Pertaining to the first dependent variable; EV over Book value, the following results were found:

Table 5: All models include cross section fixed effects, feature one month lagged explanatory

variables, are adjusted for extreme values and have robust standard errors.
*** = significance on a 1% level of confidence

** = significance on a 5% level of confidence

* = significance on a 10% level of confidence
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4.4.1 Results for EV/Book

Table 5 shows volatility as a statistically significant correlation at the 1% confidence level for all

subsets but one; the service company subset, where it showed a 5% confidence level.

Furthermore, liquidity was found to be significant at the 5% level for the under-valued subset,

while none of the other variables showed signs of significance. Volatility appeared highly

prevalent, and featured similar coefficients for all subsets except for the under-valued subset

where it instead took on a negative value. Compared to the Volatility coefficients, the significant

coefficient for liquidity in the undervalued subset was superior. The R2 was found to be in a

range of roughly 0.61 to 0.69 and averaging at roughly 0.65 for all the subsets of this stratum.

4.5 Enterprise value over sales trailing as dependent variable

Pertaining to the second dependent variable; Enterprise value over sales trailing, the following

results were found. As evident by the descriptive statistics the average ratio was found to be

roughly 3.4 after the removal of extreme outliers. In conjunction with cross fixed effects the

following regression model was produced:

Table 6: All models include cross section fixed effects, feature one month lagged explanatory

variables, are adjusted for extreme values and have robust standard errors.
*** = significance on a 1% level of confidence

** = significance on a 5% level of confidence

* = significance on a 10% level of confidence
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4.5.1 Results for EV/Sales

Table 6 makes it clear that different variables are affecting the valuation in ratio to sales in

comparison to book. The regressions show information asymmetry as significant on a 1%

confidence in the full sample and on a 5% on the asset heavy subset, with no significance in the

other subsets. Regarding liquidity as a variable, significance is found on a 10% interval in the

overvalued subset which, even if interesting, does not bring any value for the forthcoming

analysis. Also notably different here is the relatively remarkable values of R2, roughly covering a

spread from 0.87 to 0.93 and averaging roughly 0.89.

4.6 Hypotheses outcomes

1. First Hypothesis

For the transaction cost variable, the null hypothesis was not disproven for any subset of

data.

2. Second Hypothesis

Information asymmetry was proven to be statistically significantly correlated at the 1%

level in the full sample, and 5% in the asset heavy subset in the EV Sales regression.

Thus disproving the null hypothesis in those subsets. However, the null hypothesis was

not disproven for any other subset.

3. Third Hypothesis

Volatility was found to be statistically significant in the range 1% and 5% for all subsets

in the EV Book regression, which disproves the null hypothesis in those subsets. In the

EV Sales regression, none of the subsets could disprove the null hypothesis.

4. Fourth Hypothesis

Illiquidity was found to be significant at a 5% interval within the undervalued subset of

the EV Book regression, thus disproving the null hypothesis for that subset. However, the

null hypothesis could not be disproven for any other regression.
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5. Analysis

In this chapter, the results of the study are analyzed using the given theoretical framework in

order to answer the research questions posed. Given the results in the previous chapter a

combinatory effort of deduction and induction is used in order to form conclusions.

Given the results there are a number of observations that can be made. The study therefore

focuses on the two main topics; chosen theories, and previous research - in relation to the studys’

results.

5.1 Analysis pertaining to assets
When analysing the results pertaining to EV/B the two variables producing statistically

significant coefficients were volatility and liquidity, where the former was significant throughout

the whole sample and the latter variable only in the undervalued subset. This points to the fact

that, according to the models, neither transaction costs nor information asymmetry are highly

prevalent in shares priced differently than their fundamental values in the form of the EV/B ratio.

5.1.1 Analysis pertaining to theoretical perspective

Combining the results with the theory of the law of one price should entail that companies with

the same volatility should be priced the same. If volatility is the primary tool of measurement

used by investors to gauge valuations, pertaining to assets, the law of one price entails that one

unit of volatility should equal the same unit of valuation, no matter the company. In this sample

however this is not the case, with valuations varying widely in spite of similar volatility. As a

consequence of this the findings in this study directly stand in opposition to the law of one price

theorem.

Correlation of course does not necessarily entail causation, rather it could be the other way

around that overvaluation causes volatility, or something else entirely. The possibility for

arbitrage, in accordance with arbitrage pricing theory, still exists however seeing as the

prevalence of statistically significant correlation can be used to exploit mispricing. The

45



opportunity is limited however, as timing windows can be too long to justify holding severely

illiquid assets that are hard to unravel if the need arises.

As to the causes of the shares' more prominent overvaluation, rather than undervaluation, one

can only speculate. When taking the efficient market hypothesis into account it becomes

troubling, as the theorem suggests that all information that could possibly be extracted about the

companies have already been extracted as well as priced into the share price. If that were true,

the study failed to capture that information, which in itself is a paradox seeing as the information

should be highly prominent and near impossible to miss. Therefore, the consistent overpricing

within the sample instead serves as contradictory evidence against the efficient market

hypothesis.

Transaction costs not showing any correlation in any stratum or subset is a finding at odds with

most of the literature. As it is not evident from the statistical analysis, speculation is the only

option as to why that is, but the result in itself is remarkable. One of the possible reasons for this

result is a combination of factors. Firstly, institutions and companies dealing in securities often

have limits when it comes to the spreads between sellers and potential buyers. As pointed out by

Pedersen these limitations are in place to minimize transaction costs, and as such this could mean

that these types of investors never deal with the securities in the sample. The investors in that

case might instead be only private investors, however, it can be argued that the vast majority of

private investors do not break away from the herd. In line with the thoughts of Robert Schiller,

most people remain within the herd and trade securities within the “normal bubble”. What

possibly could make an investor leave the bubble is a personal connection to the security. Per

definition this should lead to a more irrational pricing of the security, and as the pricing becomes

less and less connected to the fundamental value, its volatility starts to fluctuate.

5.1.2 Analysis pertaining to previous research

When putting this in the context of previous research, the fact that there is a strong correlation

between transaction costs and liquidity, provided in appendix 2, is contradictory to Aitken &

Comerton-Fordes paper. In the paper they suggest that both transaction costs and volume act as
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proxies for liquidity, and the choice could have a significant impact on the results. Something the

correlation between the two variables suggests should not happen. The conclusion that could be

drawn from this correlation is that liquidity is heavily dependent on transaction costs.

With crises in mind, it is possible that Covid-19 generated countless liquidity spirals, perhaps

even ones that pushed shares into the parameters of the sample for this study. If this were to be

true, it would entail that those shares would appear to be undervalued as compared to their

fundamentals. Given what is said in chapter 2.5.6, that these types of differences in pricing and

fundamental value have been historically linked primarily to illiquidity and wide bid ask spreads,

these should reasonably show significant correlation in the undervalued subset. As is made

evident in chapter 4.3.1, illiquidity was significantly correlated in the undervalued subset,

however transaction costs were not. This finding lends credence to Pedersens theory, as

discussed in chapter 2.5.6, that times of crisis bring about bouts of illiquidity. The same can

however not be said for transaction costs in the form bid ask spreads.

5.2 Analysis pertaining to sales
When analysing the results pertaining to EV/Sales the two variables producing statistically

significant correlations were information asymmetry and liquidity.

5.2.1 Analysis pertaining to theoretical perspective

When comparing the results to the arbitrage price theory and law of one price they are at odds.

Whereas these theories see mispricings as temporary oddities that the market sequentially

corrects, either by arbitrageurs or private investors in general. The “mispricing windows” do not

only appear to be open for longer than should be theoretically possible, they are also seemingly

driven by other factors than what should be expected. For example, arbitrage price theory

suggests that expected returns tempered by macroeconomic risk should be what closes the

window. The results of the study however point to information asymmetry being highly prevalent

in mispriced shares, especially asset heavy ones. Something that is not accounted for in either

theory.
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In the service company and undervalued subset, no statistically significant correlations were

found. Although surprising, for service companies, it might actually be consistent with the

efficient market hypothesis as well as Pedersens’ take on it. Companies with this classification

within the sample tended to be consultant orientated companies or pharmacological companies.

Viewing these companies through the eyes of a randomly selected private investor, a common

question is what the primary thing one considers before making a purchase decision actually is.

Seeing as assets are not an essential part of the business and past performance is not indicative of

the future, one might guess that projected future performance is the main driver. Naturally this

guess is predicated on the fact that the randomly selected private investor can make this

distinction, something that should be true if one believes in efficient markets. Projected future

income was left unaccounted for in the models, and as such only appears in the form of an

exogenous factor.

What is prevalent however since it goes against the theories, is that information asymmetry was

significant. Based on the results it seems that informational gaps between insiders and outsiders

are linked with companies being overvalued pertaining to their sales. The potential causes for

this relationship can only be speculated, but it would make sense if apparent information

asymmetry made people stay away from the security. Primarily because it could be risky to hold

a security that there exists little information about. As an outsider looking in, insider trades will

not make sense if the information causing them never leaves that inner circle, and as such the

shifts in value can not be predicted. Looking through the lense of the chosen theories of the

study, the market if anything appears to be efficiently inefficient, with some people having, and

being incentivised, to find more information than others. This in turn possibly causes the

securities of this category to be priced according to what the few insiders know, all whilst the

greater market steers clear in blissful ignorance.
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6. Concluding remarks

In this chapter, the answers to the thesis are concluded in a concrete and precise way.

Successively, potential alterations to different aspects of the study are discussed as to what

impact they might have had on the results. Lastly, the analysis is put into context of the previous

research, ending with suggestions for further research.

6.1 Conclusion

To answer the research question of this study; “What variable, to the highest extent within the set

models, correlates with the valuation of small cap shares with limited ownership?“, results

varied depending on what stratum and subset was analysed. Beginning with enterprise value over

book value; volatility was found to be statistically significant in all subsets at the 1% level in

each but one where it was at the 5% level. Liquidity was also found to be significant at the 5%

level for the undervalued subset. For enterprise value over sales the results were more varied.

Information asymmetry was found to be significant in the full sample and the asset heavy subset

at the 5 % level. All the above is summarized in the tables below, displaying what variables were

significant in what subset.

Table 7: Variables that were statistically significantly correlated are featured. All significance
levels under 10% are displayed for what variable they stem from and in what subset they appear

Table 8: Variables that were statistically significantly correlated are featured. All significance
levels under 10% are displayed for what variable they stem from and in what subset they appear
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6.2 Discussion

There is much to discuss when it comes to different aspects of this essay. Seeing as the chosen

topic and subsequent question pertaining to it was not a simple path that required no decision

making. Indeed it was a forked road where different decisions had to be made, thus opening up

for potential errors and compromises of the validity and integrity of the results.

6.2.1 Choice of proxies for fundamental value and explanatory variables

Perhaps one of the largest deciding factors in the outcome of the essay was the chosen estimates

for fundamental value. Predicated on the fact that they needed to be as close to the “real number”

as possible. As such, the question of which estimates that capture the inherent value in the best

way, was raised. Finally, two variables governed which estimates were chosen; accuracy and

feasibility. The first of which goes without saying, the second of which was necessary due to

limitations in time and resources.

Besides the multiples, the method of DCF; discounted cash flow valuation was considered - a

method that is very commonly used to value stocks. The main benefits with the model in this

case is that the computed valuations tend to be more accurate for companies with fewer

comparables, as well as often being better for companies that at the time of valuation are running

a loss. The potentially biggest downside however is that the model, like any type of forecast,

requires assumptions in order to work.

In the case of valuing a single company, perhaps one that already has analyst coverage and

plentiful information online, the assumptions will be more robust. For example, forecasting the

depreciation expenses ten years into the future will be easier as one can compute an average

based on the wisdom of the crowds and a trend line fitted to historical data. Given the sample set,

the forecast would in almost every case be based solely on the historical data, thus lowering the

quality of the forecast. The problem is further worsened by the fact that an almost moderate sized

proportion of the companies were only recently formed, thus in turn leading to low amounts of

historical data points to work with.
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In the case of this essay, the above mentioned downside was deemed to outweigh the above

mentioned upsides, especially once taking time and resources into account. Given more time or

resources the option could have been viable, but with the aforementioned constraints coupled

with the lack of robustness in the valuations as a consequence of assumptions with low validity,

it was not chosen for this essay.

Another huge factor deciding the outcome of this paper is the explanatory variables used in the

regression. As with the estimates for valuation, many of the explanatory variables were simple

proxies attempting to measure factors that are not easily defined. Thus, the question if a different

proxy would have generated a different result is raised. To reiterate, the choice was based on

accuracy and feasibility, whereas previous research provided a wide range of choices. Most of

them however, where complicated and thus not applicable on the sample size used in the

regression. Considering the lack of significance, going back and reconstructing the model with

other variables, for example projected future income, might have resulted in more significant

correlations. Something that could have been beneficial for the latter analysis and conclusion.

6.2.2 The potential of changed parameters leading to differing conclusions

There is no doubt that changing the parameters of a study can impact the results. It is naturally

wrong however to postulate that the hypothetical changes one could make would have equal

impact either way. As such it is worth discussing if a change can lead to better and closer to the

truth-results.

The dummy variables were defined as asset heavy companies versus service companies, and

overvalued companies versus their inverse. Both divisions were made as they directly tie into the

chosen dependent variables, but they are not the only divisions possible. Besides these, a division

was considered that would separate the outlier companies from the herd; in other words,

companies with more extreme values in terms of all the variables as compared to companies with

rather similar values. This division was considered as there was a substantial number of outliers

that were sequentially removed for the adjusted samples. In the non-adjusted samples they

remain, but without separation it is impossible to tell what impact they had on the overall results.

Comparing the groups might have shown that as companies approach extreme
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over-or-undervaluation, or are extreme in some other regard, they are also judged by new

variables as compared to their more reasonable counterparts. This comparison is something that

is highly suggested as a possible future angle of research, as it might highlight a swing in

relevant factors determining pricing as companies become extreme in some regard.

A plethora of company specific factors were unaccounted for in the model, one of those being

leverage. More precisely the dilutionary effect it can have on fundamental value. A heavily

leveraged company will have a higher balance sheet total, higher enterprise value as well as a

hefty tax shield thus increasing its book value. It is however important to note that the creditors

are sequentially entitled to a sizable part of the incoming cash flows, leaving less to be divided

among shareholders, something not reflected by comparing the enterprise value to book value or

sales. Also omitted is the positive effect of leverage in that it can enable longer reach and open

up investment opportunities for companies. If the company sees steady cash flows and has no

problems meeting its obligations, leverage allows them to grow at much faster speeds. This

positive effect is something that reasonably might impact investors pricing of the shares but also

could be argued to be a part of the fundamental value.

6.2.3 Wisdom of the crowd in the context of this study

The study focused solely on the conditions and factors pertaining to shares that could be

classified as unpopular or small. But it is interesting to speculate the granularity of said

conditions and factors and to what extent they change as companies are traded more and become

bigger. The wisdom of the crowd, as a rule of thumb, suggests that many guesses generate better

averages than fewer. If applied to the stock market however it is unclear as to where the line

should be drawn where “few guesses” becomes “many”. If one were to attempt to capture the

hypothetical “entire sample” of companies that have many guesses, it is unclear how big the

smallest company of that sample would be.

Seeing as this study found statistically significant correlations pertaining to small shares, a

follow-up question can be formulated. If the most prevalent factors found in low volume and

illiquid shares are volatility and information asymmetry, and one presumes the opposite side of
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the market to be defined by a myriad of factors and potentially the wisdom of the crowd, is there

a “medium stratum” of companies that are defined differently as compared to both other groups?

If one tried to analyze this “medium stratum”, what variables showed high correlation could be

either different from both other samples, or perhaps a combination of both. If a “medium

stratum” is found, it is also not clear as to where it fits in the different theories. Through the lens

of Pedersen; are different strata of the market more or less efficiently inefficient than others?

Given the above this topic is suggested as a potential future focus of research.

Although it should be improbable that the majority of the shares within the sample are priced

according to speculation bubbles, there at least exists a chance that some of them are. If this is

the case, the effects of such kinds of pricing impacts the model, and should do so in a negative

fashion. As pointed out by Pedersen in Efficiently inefficient; “the process of a stock price

overvaluation can be significantly amplified when investors start to speculate in the future

forecasts of other investors, rather than focusing on the company’s fundamentals.”. In the

context of the wisdom of the crowds, this can be seen as an evolution of the concept which has

dilutionary properties. If part of the crowd starts to modulate their guesses to incorporate their

individual ideas of what the other part is guessing, the average guess of the crowd could actually

become worse. Like that of a self incorporating feedback loop, eventually the wisdom of the

crowd could be nothing more than an average guess as to what the average should be, rather than

what it actually is. Once applied to the context of the sample in the study, this dilutionary effect

could sequentially be described as part of the error margin when it comes to the pricing side of

the variables.
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8. Appendix:

1. OLS assumption test

Shown as the first regression for each dependent variable is the OLS regression presented in
the results and the second is Quadratic.
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2. Correlation Matrix:

3. All Regressions
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