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Abstract

A discount to the net asset value of Swedish investment companies is something that

have existed for decades and a general explanation for the cause have not been found.

The aim of this thesis is to find the the factors that impact the discount to net asset

value of Swedish investment companies. The result will later be used to for comparison

to gain a better understanding of the di↵erent causes behind the discount and in what

way they di↵er among the companies. This will be done by using regression analysis.

The results indicate that unlisted holdings contribute greatly to the discount but can’t

be used as a general explanation for the discount as investment companies which only

hold listed holdings trade at a discount as well. Furthermore when foreign ownership

or institutional ownership of the investment companies increase, the discount decreases

as it signals to the market that their value is fair.
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Sammanfattning

En substansrabatt hos svenska investmentbolag är n̊agot som har existerat i årtionden,

men änd̊a har ingen generell förklaring till dessa kunnat hittats.

Detta kandidatexamensarbete syftar att försöka hitta de variabler som ger upphov

till substansrabatt hos svenska investmentbolag. Resultatet används sedan för att med

jämförelse först̊a de olika orsakerna som ger upphov till rabatten och varför det inte är

samma förklaring mellan de olika bolagen.

Resultaten indikerade att olistade bolag bidrar stort till rabatten men att det inte

kan användas som en generell förklaring d̊a det finns investmentbolag med en portfölj

som bara inneh̊aller listade bolag men som änd̊a har en substansrabatt. Vidare visar

det sig att substansrabatten minskar när andelen utländsk eller institutionellt ägande

av investmentbolaget ökar eftersom det signalerar till marknaden att det nuvarande

priset är attraktivt.
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1 Introduction

1.1 Investment Company

The beginning of investment companies in Sweden can be traced back to the early twentieth
century. Banks were not allowed to own stocks, which made theWallenberg family, the owner
of Stockholms Enskilda Bank (today known as Skandinaviska Enskilda Banken, SEB), to
put all of its stocks into a new company, Investor AB, which became the first investment
company in Sweden [1].

An investment company is primarily engaged in investing and developing partly or wholly-
owned companies. The di↵erence from other traditional companies is that investment com-
panies do not have traditional customers and the main source of income comes from the
dividends of its holdings. However, this does not di↵erentiate their focus from other com-
panies, which is to create shareholder value. Instead of a traditional company that may
develop methods and products to maximise future cash flows, an investment company cre-
ate shareholder value through increasing the value of its assets and therefore increasing the
total value of the company. The increased value should lead to an increase in income for the
investment company and therefore an increased dividend for the shareholders [2].

Investment companies are an attractive choice for an investor as they are an easy way to get
a diversified portfolio. Furthermore, some investment companies own unlisted companies as
well, which creates a way for investors to indirectly own desirable unlisted companies [3]. It
is also a cheaper way for an investor to own an identical portfolio of the company than to
buy all of the parts of separately, as the total transaction costs would be higher.

1.2 Valuation

Since these kind of companies do not have any traditional form of revenue streams, di↵erent
methods are used to value them. The main method of valuation is to calculate the net
asset value (NAV). The net asset value is calculated by taking total assets minus total
liabilities.

Despite this, investment companies usually do not trade at their NAV. A problem that has
been existent for decades is the di↵erence between their market capitalization and NAV,
meaning that the market value them higher or lower than the sum of their holdings. This
di↵erence is called a discount or a premium to NAV respectively and have generally been a
discount throughout history [4].

1.2.1 Discount to net asset value

According to Investor’s Year-End report 2018 their adjusted net asset value was amounted
to SEK 372 004 millions. The investment company had at that time 767 175 030 shares
which gave then a NAV per share of SEK 486. This should in theory be the price of one share
on the market. Instead a share of Investor stock were priced at SEK 375.60 on the market,
a market capitalization which was 22% lower than the NAV [3]. This shows a concrete
example of discount to NAV, where there is a di↵erence between the market capitalization
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and the NAV of an investment company. The discount to NAV gives buyers a cheaper way
to obtain shares of the investment companies’ holdings. If the company’s share is traded at
a value with a negative discount, meaning a market capitalization which is higher than the
company’s NAV, it is said to be traded at a premium.

1.3 Research question

The subject of this thesis is to examine the variables that impact the discount to NAV of
four Swedish investment companies. The investment companies do di↵er in some way to
get a better understanding of if the explanation behind the discount is the same for all
companies or specific for a company itself.

The research questions to be answered by the thesis are as follows:

• What are the main factors that impact the discount to net asset value?

• What are the di↵erence in factors between di↵erent investment companies?

1.4 Purpose

This thesis aims to find the factors that impact the discount to the NAV and examine what
factors the di↵erent investment companies have in common and the di↵erences between
them. Recently Investor AB have made an e↵ort in that matter by valuing and then re-
porting the market value of their wholly-owned unlisted companies, which are included in
their subsidiary Patricia Industries’s portfolio [3].

A high di↵erence between NAV and market capitalization raises a myriad of di↵erent issues.
A lower market capitalization makes it more attractive for a takeover, in particular for the
purpose of liquidation. A successful takeover and subsequent liquidation is a simple way to
get a good return on capital.

A discount may also a↵ect the attractiveness of the company negatively. A company with a
discount that has returns that are lower than the market return, i.e. a negative alpha, will
have a devastating e↵ect on the real return. For example, a return of 8% when the market’s
return requirement is 10% with a dividend of 25% of net profit for the year will not lead
to a 20% but a 50% discount [5]. As the other part of the profits are reinvested into the
company, they will automatically become worth less because of the inherent discount and
thus lead to an even lower return than what it seems to be at first.

New insights into the issue of discount to NAV can help companies to get a better under-
standing of the causes and how to mitigate the e↵ects. This would lead to another way for
the investment companies to create shareholder value.

This is also of academic interest. Most of academic research have supported the view
that the securities markets are highly e�cient [6]. The discount of NAV at investment
companies seems to counter that preposition and is inconsistent with the e�cient market
hypothesis.
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1.5 Scope

This thesis will mainly focus on the big investment companies in Sweden. The four chosen
companies in Sweden are Investor AB, Industrivärden AB, Investment AB Latour and Bure
Equity AB. This will give a good understanding of what the main drivers behind the discount
are, as all companies di↵erentiate themselves on some notes and are some of the biggest
investment companies listed on NASDAQ OMX.

The time period chosen is 2008:M12-2018:M12. The time period is long enough to obtain
valuable data that will give good estimates on how the discount to NAV changes . Fur-
thermore, this period has been during one business cycle starting from the market crash
of 2008 subsequent recovery and expansion. The period for Bure and Industrivärden will
be 2009:M12-2018:M12 because of many changes in the holdings, such as Bure only own-
ing unlisted companies during 2009, which makes the results starting one year later more
reliable.

1.6 Investor AB

Investor is an investment company founded by the Wallenberg family in 1916. It is an en-
gaged owner in many large companies active in both Sweden and on a global scale. With
a long-term investment perspective, Investor AB actively supports the building and devel-
opment of companies through board participation and financial strength. In short, they
are trying to live after the investment philosophy ”buy-to-build” and develop a company as
long as they see a further value creation potential [3].

With a NAV of SEK 327.5 bn at the end of year 2018 Investor’s portfolio included invest-
ments in listed and unlisted companies. In their listed portfolio companies, where they are a
significant minority owner, consisted of ABB, AstraZeneca, Atlas Copco, Electrolux, Epiroc,
Ericsson, Husqvarna, Nasdaq, SAAB, SEB, Sobi and Wärtsilä. In their unlisted portfolio,
which consisted of wholly-owned and partner-owned companies and financial investments,
are: Aleris, BraunAbility, Grand Group, Laborie, Mölnycke, Permobil, Sarnova, Vectura,
3 Scandinavian and Financial investments. Investor did also invest in funds, during the
investigation period (still at this time), especially in a Wallenberg founded investment firm
called EQT [3].

1.7 Industrivärden AB

Industrivärden was established in 1944 by Handelsbanken. They are known to be a re-
sponsible and financially stable owner that takes an active ownership role and provide a
competitive advantage for the value development of its portfolio companies. Long term
value creating management is done by a strong position of influence and an extensive net-
work. Industrivärden invests only in listed Nordic companies with a good return potential.
Active ownership is possible by working on nominating committees and active communi-
cation with the board and management. The main purpose is to influence the company’s
overall development.

Industrivärden had a NAV of SEK 85.2 bn at the of year 2018. Its portfolio consisted of
at that time Skanska, ICA gruppen, SCA, Ericsson, Essity, Volvo, Sandvik, Handelsbanken
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and SSAB [7].

Industrivärden is of interest as they are the only chosen company which have a portfolio
consisting of only listed holdings. Both Investor AB and Industrivärden have investments
in large Nordic listed companies where some are active in the same industry. Industrivärden
have traditionally not been associated with one family, but Lundberg family have amassed
a bigger ownership stake as of lately.

1.8 Investment AB Latour

Investment AB Latour was earlier known as Bolaget AB Hevea which was a part of Skrinet-
gruppen. In 1985 a family bought an ownership stake into the company and became its new
owner, the Douglas family. Today Latour consider itself as a long-term owner that create
value in their invested companies by board representation. Latour had a NAV of SEK 64 bn
at the end of the investigation period. It has made investments in both unlisted and listed
companies. Their portfolio also consist of holdings in global companies. Those companies
were Alimak Group, Assa Abloy, Fagerhult, Hms, Nederman, Securitas, Sweco, Tomra and
Troax. When it comes to partly-owned unlisted companies, Latour has made investments
in Diamorph, Oxeon, Neu↵er and Terratech [8]. The portfolio consisted of wholly owned
unlisted companies such as Hultafors Group, Swegon, Specma Group and Nord-Lock group.
Their structure is similar to Investor AB, however their focus are on similar, and also a few
di↵erent, industries.

1.9 Bure Equity AB

The smallest one of the companies is Bure Equity AB. Bure became an independent invest-
ment company in 1992, was created as a spin-o↵ from the Employee Funds in Sweden. It
became a listed company in the Stockholm Stock Exchange in 1993. The company’s concept
is to actively building successful companies for the long term and generate strong returns
for its shareholders. It tries to fulfil its mission through representation on the board and
continuously guiding the companies to value-creation.

Bure’s portfolio at the end of year 2008 consisted of listed companies such as: Cavotec, Med-
CAP, Mycronic, Ovzon, VitroLife and Xvivo Perfusion. Its unlisted portfolio consisted of:
Bure Financial Services AB, Bure Growth, Investment AB Bure and Mercuri International
Group. It had a NAV of SEK 9.5 bn [9].

Bure is of interest as their portfolio also consist of listed and unlisted holdings. Like Investor,
they also have holdings in healthcare and the engineering industry. It has made financial
investments and have a strong connection with one family, Tigerschiöld.

1.10 Methodology

1.10.1 Literature

Before building a model, all the potential factors that may have an impact on the discount
to NAV needs to be found. Researching earlier studies about the subject gives a good
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overview of all the variables that have been considered to have a potential impact. By
studying literature provides us to analyse and determine how regression models shall be
observed as.

1.10.2 Interviews

By interviewing employees at investment companies that encounter the discount in their
work, a deeper understanding of the issue can be provided. Therefore interviews with
people that work at Investor AB were conducted. Interviewing employees at Investor AB
is highly beneficial as the company have taken measures to try to lower the discount. The
expertise and knowledge in the area will also be useful in the research of variables as they
have conducted their own research previously.

1.10.3 Regression Analysis

The quantitative method used to find the significant variables that impact the discount will
be done with the help of regression analysis. Regression analysis is a method that finds
a function that includes all variables and show how much each variable contribute to the
function’s dependent variable, which is in this case the discount to NAV.
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2 Economic Theory

2.1 E�cient market hypothesis

The e�cient market hypothesis, EMH, was developed by Fama in 1970. The e�cient market
hypothesis states that in an e�cient market the asset price should reflect all available infor-
mation. Therefore whenever new information is provided it should immediately be reflected
in the price [6].

There are three di↵erent forms in which the e�cient market hypothesis is stated: the weak-
form e�ciency, semi-strong-form e�ciency and strong-form e�ciency. In the weak-form
e�ciency the price reflect all historical information but some fundamental analysis can be
used to achieve risk adjusted excess return. With the semi-strong form the price reflects
current and historical information and new information is priced in immediately. With the
strong form all information, both public and private, is priced in immediately and therefore
it’s impossible to achieve risk adjusted excess return, even for insider traders.

The semi-strong form is assumed in this thesis as it is possible as private information is not
priced in immediately and all publicly available information, such as financial reports will
be priced into the stock.

This is of interest as the discount to NAV of investment companies is seemingly inconsistent
with the EMH. For example, an author states that it is di�cult to provide an explanation
for the price divergence from NAV while it is ”simultaneously consistent with a competitive
market for fund management and ’a semi-strong form e�cient capital market” [10].

2.2 Principal–agent problem

The principal-agent problem occurs when an agent, which can be the CEO in a corporation,
makes decisions that maximizes its own benefit instead of decisions that create maximum
shareholder value, which maximizes the principal’s benefit. This di↵erence is called an
agency cost and is the di↵erence between the actual returns and the returns if the principal
exercised direct control over the corporation.

This theory is relevant for investment companies as the shareholders have the choice between
owning shares in the investment company and owning the (public) portfolio directly.

2.3 Previous research on the subject

A lot of research on the cause of the di↵erence has been done on the American counterpart
of investment companies, the closed-end fund (CEF). A CEF is a fund with a fixed number
of shares. Unlike a mutual fund, they are generally not redeemable and are freely sold
and bought on the market [11]. CEFs, much like investment companies, have a price that
diverges from its NAV. The pricing of closed-end funds is puzzle that academia have been
trying to solve for decades and no accepted explanation for these discounts currently exist
[12, 13].
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Costs is one of the factors that have been researched as you can naturally deduce that they
should have a positive impact on the discount as the costs would have otherwise gone to the
shareholders in the form of dividend if they owned the portfolio individually. An investment
company with high management costs should therefore have a discount [14]. Research have
also found that costs have a positive impact on discount.

Another factor that have been researched is the performance of the management. An in-
vestor might pay a premium if they feel the management is capable of producing a positive
alpha. A hypothesis is that a fund which frequently performs poorly should sell at a large
discount [15].

Furthermore, research that focuses on performance and management fees have found no
relation between the discount on American CEFs and historical performance or the size of
fees [15, 14].

One report uses a model where markets are not semi-strong form e�cient to explain the
average discount on American CEFs [16]. Their findings have been summarised as ”In their
model, irrational noise traders are responsible for a larger fraction of fund share trades than
of trades on assets underlying the shares. These noise traders impound additional risk on
fund shares relative to their underlying assets: thus, funds trade on average at discounts.”
[13].

2.3.1 Block ownership

Another theory being put forward is that a management which has no ownership stake should
lead to a discount, as a conflict of interest may arise. Managers with a small ownership stake
does not benefit greatly from the elimination of the discount, but will with a high likelihood
lose their jobs if the funds were to be opened. Therefore the discount should be higher
when the management has a low ownership stake and lower when the management has a
high ownership stake [17]. Research on the subject have however proven otherwise. The
di↵erence between a fund with a block ownership and one without was 10 percentage points,
14.2% versus 4.1% [17].

This di↵erence was argued to stem from conflict of interest between large and small share-
holders. The large shareholder can use their voting power to secure personal private benefits.
These private benefits are the reason large shareholder veto any proposal to open the fund
and consequently the discount persists [17].

Furthermore a wide variety of private benefits have been shown to exist. Some blockholders
receive direct pecuniary transfers from the fund such as management fees and commission on
trades. Family and friends of the block holder have also been shown to usually be employed
by the fund [17].

This is highly relevant to this thesis as investment companies in Sweden usually have one
large family that own a big share of the company. Throughout interviews with employees
at Investor AB, the association with one family may be a factor to the discount. Despite
the hypothesis, a family’s network benefits the possibility to engage in valuable investments
which shareholder may value.
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2.3.2 Dividend policy

A factor that appears to be e↵ective in reducing and even eliminating a discount is a managed
distribution policy (MDP). A MDP is a commitment in which the management commits to
a fixed payout target which is either a fixed amount or a fixed percentage of NAV. Agency
costs have shown to be related to discount and a MDP is a way to mitigate issues that arise
with the principal–agent problem [18].

A MDP solves problems that the agent-principal problem creates which leads to discounts,
such as agency problems between managers and investors which may create a situation where
the fund becomes too large relative to managerial abilities and investment abilities/oppor-
tunities and therefore lead to a declined performance [19]. An aggressive payout policy
induces the fund to shrink its size and therefore lead to improved performance and lower
discount [18].

An MDPmay also induce a wealth transfer from fund managers to shareholders and therefore
the discount will be lower due to reduction of the managerial claim on fund assets [18].

2.3.3 Institutional investors

Large shareholders, such as institutional investors, have a role in in a↵ecting corporate
policies. It has been argued that their involvement in a↵ecting corporate policies may limit
agency problems.

Several authors have argued that the involvement of large shareholders in monitoring or
control activities has the potential to limit agency problems [20]. Another author high-
lights the role of activist institutional investors in implementing fund payout policies and in
reducing or eliminating fund discounts [18].

2.3.4 Unlisted holdings

Earlier research discerning the di↵erence between market capitalization and NAV tries to
explain it through that NAV is usually exaggerated and should be lower. A portfolio includ-
ing restricted stocks or unlisted stocks have in some cases gradually been writing up their
value to full market price. But as they are highly illiquid the book value of these holdings
do not represent the value at liquidation [15].

There are other arguments that can be used to refute this however. Unlisted holdings gives
the investor an opportunity to invest in a company that would otherwise be impossible for
the investor. Therefore the discount should be lower [21]. However it is di�cult to correctly
asses an unlisted company and understand its true value, hence leading to a discount.

Unlisted holdings may have a positive impact on the discount, but it cannot be used as
a general explanation for the discount as many of the largest historical CEFs have been
trading at discounts while their portfolio only existed of liquid publicly traded securities
[16]. Industrivärden which have a portfolio that only consists of liquid publicly traded
securities is currently trading at a discount.
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3 Mathematical Theory

3.1 Multiple linear regression

Regression with more than one variable is called a multiple linear regressions and it is defined
as:

yi = �0 +
kX

j=1

�jxij + "i, i = 1, . . . , n and j = 1, . . . , k (1)

The model shows the relationship between yi, the response variable, and the regressors, xij .
�j is the regression coe�cient. It determines the change in the response variable yi per unit
change in xij when all other regressors are held constant. The intercept of the regression
model is �0 with no relation to a regressor. "i is known as the error term of the regression
model. It is the di↵erence between the observed value, yi, and the values obtained by the
regression model, the so called fitted value for observation i, ŷi. It can be interpreted as a
random statistic error [22, p. 122].

In matrix notation the multiple linear regression will be expressed as:

Y = X� + " (2)

where

Y =

2

6664

y1

y2
...
yn

3

7775
X =

2

6664

1 x11 x12 . . . x1k

1 x21 x22 . . . x2k
...

...
...

...
1 xn1 xn2 . . . xnk

3

7775

and

� =

2

6664

�0

�1
...
�k

3

7775
" =

2

6664

"1

"2
...
"n

3

7775
(4)

where k is the number of coe�cients and n is the number of observations .

3.1.1 Assumptions

To have stable model there are some key assumptions that needs to be made. If the as-
sumption are violated there is a high likelihood that the model is unreliable. For a stable
regression model it is therefore important that the following assumptions are fulfilled [22,
p. 212]:

1. There is approximately a linear relationship between the response variable and the
regressors.
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2. The errors are normally distributed.

3. The mean of the errors is equal to zero, E["i]=0, i = 1,...,n.

4. The variance of the errors is contant, Var["i] =�
2, i = 1,...,n.

5. The errors are uncorrelated.

3.1.2 Ordinary least squares

With fulfilled underlying assumptions where the mean value of errors shall be zero and
constant variance and no correlation with each other, it is possible to apply ordinary least
squares (OLS). OLS mathematical procedure to find a best-fitting graph to a given data by
minimising the residual sum of squares. Residuals occur when there are o↵sets between the
graph and the given data. For the provided data, discount to NAV has the value yi while
the points given by the graph gives us the fitted value ŷi = �̂0 + �̂1x1 + ... + �̂nxn + "i.
The residual can further be defined as: ei = yi � ŷi. The residual sum of squares (RSS) is
defined as [23, p. 62]:

RSS = e1
2 + e2

2 + ...+ en
2 (5)

When performing the analysis, the objective is to fit a model where all variables are in-
cluded by estimating coe�cients for each variable, defined as �̂i. Notice that �̂0 is the
interceptor.

In matrix notation, OLS estimate of � can be expressed as [22, p. 444]:

�̂ = (X 0
X)�1

X
0
Y (6)

�̂ is an unbiased estimator which gives E[�̂] = �. The covariance matrix of the OLS
estimate is Cov(�̂) = (X 0

X)�1
�
2. The minimisation of squares of the residuals can further

be expressed in matrix notation as [22, p. 123]:

"
0
" = (Y �X�)0(Y �X�) (7)

3.2 Outliers

Outliers are data points that have disproportionate e↵ect a regression model. These data
points di↵er considerably from the rest of the data. It is of interest to detect the points to
be able to decide whether those points shall or shall not be included in the model.

In regression analysis there are many di↵erent methods that can be used for finding and
handling influential data points. In this report, Cook’s distance will be used. The out-
liers with the higher leverage, hii from diag(X 0

X), may have an unusual value for xi [23,
p. 96].
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3.2.1 Cook’s Distance

Cook’s distance is used to estimate the influence of a data points in least-squares regression
analysis. Data points with high residual and/or leverage may distort the outcome and
accuracy of the regression and by deleting an observation and then measuring the e↵ect
gives a value that is Cook’s distance.

This is done by measuring the squared distance between the estimates of the model and the
estimate when ith point, �̂i, is removed from the model. Hence the distance is the sum of
the all the changes when the ith point is removed.

Di =

Pn
j=1

�
ŷj � ŷj(i)

�2

pMSE2
, (8)

where the mean squared error is MSE
2 = RSS/(n� p) [24].

3.3 Multicollinearity

The usefulness of a regression model often depend on the estimates of the regression coe�-
cients. The regression coe�cients identify the relative e↵ects of the regressor variables and
influence the selection of an appropriate set of variables for a better-fitted model. This will
be solved if there is no linear relationship between the predictors, that they are orthogonal.
It is however uncommon that the regressors are orthogonal in regression models and in some
cases the regressors may be linearly related to each other [22, p. 491].

Multicollinearity is a problem where at least two variables are highly correlated, meaning
that at least one variable can be predicted from the other variables, which therefore impact
the usefulness of the model. Variables are usually not linearly dependant, to analyse multi-
collinearity, one can analyse the variance inflation factor [22, p. 197]. Multicollinearity exist
if a set of constants t1, t2, . . . , tn is not all zero and satisfy the equation below,

⌃n
i=1tiXi = 0 (9)

where the Xi is the column of X in correlation to ith regressor variable. The existence of
multicollinearity can lead to wrong values for the regression coe�cients and influence the
variance of the OLS coe�cient estimates [22, p.510].

3.3.1 Variance inflation factor

The variance of variance, VIF, is a ratio of the estimated coe�cient �̂j . The smallest
value which VIF can be is 1 and indicates absence of collinearity. A general rule is that
a VIF value over 10 indicate some problem with multicollinearity. The VIF value for each
estimated coe�cient can be calculated using the formula expressed as [23, p. 15]:

V IFj =
1

1�R
2
Xj |X�j

= (X 0
X)�1

jj , (10)

where 1�R
2
Xj |X�j

is the R
2 from a regression of Xj onto all of other regressors.
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3.3.2 Condition number

To further investigate the existence of multicollinearity, one can apply an eigensystem anal-
ysis of the matrix X’X. It may be done by calculating the condition number. If the condition
number exceeds 1000 severe multicollinearity exists and between 100 and 1000 there is mod-
erate to strong multicollinearity [22, p.510-].

It is defined as:

 =
�max

�min
, (11)

where �min0 and �max are the largest and smallest eigenvalue of the matrix X
0
X. A condi-

tional number below 100 interpret that there exist no multiocollinearity [23, p. 512].

3.4 Variable Selection

When analysing data and trying to find all su�cient regression variables in a model it is
common that not all candidate regression variables will be included. Simplicity of the model
is desirable since it makes it easier for researchers to interpret. By using di↵erent methods
it is possible to find an appropriate subset of variables that may satisfy the optimal trade-o↵
between the model’s accuracy and its simplicity.

3.4.1 Step wise method

By using step wise methods, a regression model may be treated with the purpose to modify
the model by eliminating, or still considering which predictors to evaluate. This can be done
with di↵erent according to evaluation criteria for example BIC, Mallow’s Cp and adjusted
R

2.

Forward selection begins with a model which contains only the interceptor and no pre-
dictors. It then tries to fit the model by adding variables that results in the lowest RSS and
to a specific model evaluation criteria. This continues until there are no variables left to be
included in the model [23, p. 78].

Backwards elimination starts with all variables included in the model and remove the
variables sequentially that has negative impact on the model’s precision [23, p. 79].

Hybrid Approaches is another alternative that combine the procedure of forward selection
and backward elimination simultaneously. After adding a new variable, the method may
remove any other variable that no longer provide an improvement in the model fit. Both
forward selection and backward elimination may give similar model but not identical models.
This third method is an approach to a better find subset selection while retaining the
advantages of forward and backward step wise selection [23, p. 210].

Di↵erent models may require di↵erent approaches. The choice depends on number of pre-
dictors, p and number of observations n. Backward elimination requires that the number of
observations is larger than the number of predictors, n > p. Forward selection can be used
when number of observations is less than the number of predictors, where n < p. It is also
the only practicable method to use when p is very large [23, p. 209].

12



3.4.2 Hypothesis testing

Hypothesis testing is an approach used for variable selection. It starts with the analysis of
variance, ANOVA, using F-statistics of the regression model in order to test the hypothesis
of a model. To be able to conduct such action it is required to obtain the di↵erent elements
shown in table 1 below [23, p. 47].

Source Sum of Squares Degrees of Freedom Mean Square F0

Regression SSR = ⌃n
i=1(ŷi � y)2 1 MSR = SSR

1 F0 = MSR
MSRes

Residual RSS = ⌃n
i=1(yi � ŷ)2 n� 2 MSRes =

RSS
n�2

Total TSS = ⌃n
i=1(yi � y)2) n� 1

Table 1: ANOVA table

The most common way to perform hypothesis test involves testing the null hypothesis. Its
purpose is to test the significance of a model or a single predictor. The null hypothesis test
can be applied by computing a test statistics and comparing it with a critical value of its
distribution with the null hypothesis H0.

To be able to apply the F-statistic, it is required to define the null hypothesis where the all
estimates of a coe�cients is equal to zero. The hypothesis will be defined as:

H0 : � = 0,

where the alternative hypothesis is

H1 : � 6= 0.

Furthermore F0 of the model is obtained according to the ANOVA table and can be con-
sidered as follows:

F0 = MSR
MSRes

2F1,n�2.

With an ↵-confidence interval, the null hypothesis H0, can be rejected if:

F0 > F↵,1,n�2.

With a rejection of the null hypothesis it can be concluded that there exist a linear rela-
tionship between the dependent variable and the predictors [23, p. 49]

To further examine the significance of a single parameter it is preferable to use t-Test. A
value to the t statistics depending on the estimated coe�cient �̂j is defined as:

t0 =
�̂j

se(�̂j)
=

�jp
MSRes/Sxx

, (12)

where Sxx = ⌃n
i=1x

2
i �

(⌃n
i=1xi)

2

n according to the given model. The hypothesis can be defined
as, for a single parameter:

H0 : �̂j = 0 and the alternative hypothesis is H1 : �̂j 6= 0.

Furthermore H0 can be rejected at ↵-confidence interval if the relation below holds:

| t0 |> t↵
2 ,n�2. (13)
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If H0 is rejected the estimated coe�cient j do not need to be considered in the model,
otherwise it should be included [23, p. 49].

3.4.3 Coe�cient of determination

The coe�cient of determination, is R2. It is an approach for selecting a model among a set
of models that contains di↵erent variables, it is expressed as:

R
2 = 1�RSS/TSS, (14)

where TSS is the total sum of squares and defined as TSS = ⌃n
i=1(yi � y)2) and where y is

the mean value of the observed value.

This measure takes its form of a proportion of variance and takes a value between 0 and 1.
A high value for R

2 is desired since it shows a better fit according to the data [23, p. 69]
.

According to equation (12) the value of R2 do increase when more variables are included in
a model because of RSS. RSS do decrease as more variables are included in the model. It
is a vague measurement to apply because it increases because of higher number of variables
included. Therefore another similar measurement that do not increases as much when more
variables are included is the adjusted R

2, it is explained as:

Adjusted R
2 = 1� RSS/(n� d� 1)

TSS/(n� 1)
, (15)

where d is the number of variables included in the model and n number of observations. This
measurement increases only if an added predictor variable reduces MSres =

RSS
n�p�1 . This is

the reason why R
2
adj is preferred over R2 as a variable selection criteria [23, p. 212].

3.5 Model evaluation criteria

Di↵erent criteria can be used to find the variables that should be used in the reduced model.
Two methods that are Bayesian Information Criteria and Mallows Cp, which are described
below.

3.5.1 Bayesian Information Criteria

The Bayesian Information Criterion (BIC) places a greater penalty on adding variables
because of the chance overfitting. For OLS regression the criterion is expressed as:

BIC = nln(
SSRES

n
) + pln(n), (16)

where p is the number of parameters in the model and n is the number of observations.

This is used in model selection procedures as the models are complicated and involve many
variables. Therefore, a model with less variables may be a better fit than one with more
variables and higher accuracy. A model with lowest BIC value is preferred [23, p. 210].
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3.5.2 Mallow’s Cp

Mallow’s Cp is a model selection tool that measure the fit of a model and is is defined
as:

C
0
p = RSS/�̂

2 + 2d� n. (17)

This is a criterion where one tries to find a subset that is optimal, it is related to the mean
square error of a fitted value. This method observe the issue of overfitting by placing penalty
on a large number of regressors, as including more regressors will improve MSE and obtain
a better-fitted model. With this criterion one should chose the model with the lowest value
[23, p. 211].
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4 Methodology

4.1 Data collection

The data used to conduct the regression analysis consists of 121 or 109 monthly observa-
tions. The discount to NAV is investigated from 2008:M12-2018:M12 or 2009:M12-2018:M12.
This thesis assumes the semi-strong form of market e�ciency, which therefore means that
information is included in the price when it becomes publicly available.

The data is collected mainly through the quarterly and yearly reports of the investment
companies and through NASDAQ Nordic website for the public holdings. It is assumed
that the market perceive the information that are not available monthly as constant during
the intermediate months.

4.2 Data Processing

Initially all data was processed to create a single data set. Few values were already written
in the financial reports and other where calculated manually. RStudio was used to obtain
statistical calculations in the programming language R.

Therefore a lot of the data is processed to be able to have shifting values monthly. The
NAV in between quarters is one such data point as the value of its public holdings changes
every month but the value is reported monthly.

4.3 Selections of variables

4.3.1 Discount to NAV

The discount to NAV is the response variable and is calculated as:

Discount to NAV = 1� (
Market Capitalization

NAV
) (18)

4.3.2 Profitability margins

Di↵erent investment companies uses di↵erent profitability margins to present the inherent
value of their unlisted holdings.

EBIT, earnings before interest and taxes, it includes gross profit and the operating income
of a firm and other sources of income that are not the central part of a company’s busi-
ness.

EBIT margin is defined as:

EBITmargin =
EBIT

Sales
. (19)

This measure can be compared across firms within an industry to observe the relative
e�ciency of a firm. It is a helpful measurement to use when most unlisted companies
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are not valued in a particular market and gives the share owner an insight of the a firm’s
profitability [25, p. 69].

By including depreciation and amortisation in EBIT, one is able to obtain EBITDA, which
measures the cash a firm generates from its operations. The profitability for its unlisted
holdings will be measured by EBITDA margin = EBITDA

NetSales [25, p. 73].

Latour uses EBIT margin and present a market value of the unlisted holdings. The presented
market values are however only a multiple of the EBIT margin. Therefore the model uses
their market values instead of a EBIT margin.

4.3.3 Share variable

The share variable is the portion of each investment of NAV. It can also be considered as
the portfolio weight of investment in a company.

The share variable will also be used to analyse and indicate the portion of di↵erent owners
in a company. Each company may have a number of foreign investors beside domestic both
private and institutional shareholders. In addition to those shareholders it is of interest to
examine whether an ownership of an influential family may have an impact on discount to
NAV, as blockholders may secure private benefits.

4.3.4 Change variables

Change variables consider the monthly change of a listed holdings share price. It will also
be used for financial investments, which measure the quarterly value change, and also for
indicating the change of NAV. By including this variable one may be able to see how the
discount to NAV changes in correlation to changes in stock market and the value change
of financial investments. Changes of NAV may implicate how the NAV changes with a
company’s current holdings but also new acquisitions and divestments.

4.3.5 Cost

Cost is one important variable to consider for an share owner, as a huge cost may decrease
a company’s dividend. According to the theory it has been shown that cost variable can
have an impact on the discount to NAV.

4.3.6 Cash

A firm must have enough money to meet its day-to-day obligations. However, with excess
amount of cash, it may be desired by the shareholders to be obtained as dividend or rein-
vested in the company. The goal is to create value with the money instead of sitting on
it. This means that including the amount of cash in an investment company as a variable
is important. It signals how much the company is willing to invest its excessive amount of
cash and its strategy to satisfy the shareholders [25, p. 633].
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4.3.7 Leverage

Leverage ratio is a financial measurement which is used to asses a firm’s leverage. This
variable is calculated as:

Debt� Equity ratio =
Total Debt

Total Equity
. (20)

Leverage is needed and it is concerned as a financial source when investing and it is used to
increase the potential return of an investment.

4.3.8 Dividend payout ratio

This variable implicate how much cash shareholders receive in comparison to how much an
investment company keeps to reinvest, add to cash reserve or pay of debts. The formula is
defined as:

Dividend Payout Ratio =
Paid out Dividend

Net income
,

where the main income for investment companies is the received dividends from its listed
holdings. From unlisted investments there may receive dividends from its profits for exam-
ple.

4.4 Abbreviations of data variables
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Data variable Description of variable
MölnlyckeEBITDA Profitability of Mölnycke
GambroEBITDA Profitability of Gambro

GrandGroupEBITDA Profitability of Grand Group
CaridianEBITDA Profitability of Caridian

TreEBITDA Profitability of Tre
AlerisEBITDA Profitability of Aleris

PermobilEBITDA Profitability of Permobil
BraunAbilityEBITDA Profitability of BraunAbility

VecturaEBITDA Profitability of Vectura
LaborieEBITDA Profitability of Laborie
Lindor↵EBITDA Profitability of Lindor↵
PIABEBITDA Profitability of PIAB
SarnovaEBITDA Profitability of Sarnova

ABBshare ABB’s share of the total NAV of Investor
ATCOshare Atlas Copco’s share of the total NAV of Invesstor
AZNshare AstraZeneca’s share of the total NAV of Investor
ELUXshare ELectrolux’s share of the total NAV of Investor
ERICshare Ericsson’s share of the total NAV of Investor
HUSQshare Husqvarna’s share of the total NAV of Investor
NDAQshare NASDAQ’s share of the total NAV of Investor
SEBshare SEB’s share of the total NAV of Investor
SOBIshare SOBI’s share of the total NAV of Investor

WRT1Vshare Wärtsilä’s share of the total NAV of Investor
EPIshare Epiroc’s share of the total NAV of Investor
EQTshare EQT’s share of the total NAV of Investor
IGCshare Investor Growth Capital’s share of the total NAV of Investor
PIshare Patricia Industries’ share of the total NAV of Investor
FIshare Patricia Industries’ share of the total NAV of Investor

ABBchange Change in stock price of ABB
ATCOchange Change in stock price of Atlas Copco
AZNchange Change in stock price of AstraZeneca
ELUXchange Change in stock price of Electrolux
ERICchange Change in stock price of Ericsson
HUSQchange Change in stock price of Husqvarna
NDAQchange Change in stock price of NASDAQ
SEBchange Change in stock price of SEB
SOBIchange Change in stock price of SOBI

WRT1Vchange Change in stock price of Wärtsilä
EPIchange Change in stock price of Epiroc
EQTchange Change in value of EQT
IGCchange Change in value of Investor Growth Capital
FIchange Change in value of Financial Investments

NAVchange Change in NAV of Investor
Cash Amount of cash
Cost Costs

Leverage Quarterly leverage ratio
DividendPayoutratio Yearly dividend payout ratio
ForeignCapitalShare Share of foreign capital of ownership
InstitutionalShare Share of institutions of ownership

FamilyShare Share of an influential family of ownership19



Data variable Description of variable
SHBshare Handelsbanken’s share of the total NAV of Industrivärden
SANDshare Sandvik’s share of the total NAV of Industrivärden
SSABshare Svensk St̊al AB’s share of the total NAV of Industrivärden
SCAshare SCA’s share of the total NAV of Industrivärden
ERICshare Ericsson’s share of the total NAV of Industrivärden
VOLVshare Volvo’s share of the total NAV of Industrivärden
SKAshare Skanska’s share of the total NAV of Industrivärden
INVshare Handelsbanken’s share of the total NAV of Industrivärden

HOGAshare Höganäs’s share of the total NAV of Industrivärden
HEMXshare HemTex’s share of the total NAV of Industrivärden
ICAshare ICA’s share of the total NAV of Industrivärden

KNEBVshare Kone’s share of the total NAV of Industrivärden
ESSITYshare Essity’s share of the total NAV of Industrivärden
SHBchange Change in stock price of Handelsbanken
SANDchange Change in stock price of Sandvik
SSABchange Change in stock price of SSAB
SCAchange Change in stock price of SCA
ERICchange Change in stock price of Ericsson
VOLVchange Change in stock price of Volvo
SKAchange Change in stock price of Skanska
INDchange Change in stock price of Indutrade

MUNTchange Change in stock price of Munters
HOGAchange Change in stock price of Höganäs
HEMXchange Change in stock price of Hemtex
ICAchange Change in stock price of ICA

KNEBVchange Change in stock price of Kone
ESSITYchange Change in stock price of Essity
NAVchange Change in NAV of Industrivärden

Cash Amount of cash
Cost Costs

Leverage Quarterly leverage ratio
DividendPayoutRatio Yearly dividend payout ratio
ForeignCapitalShare Share of foreign capital of ownership
InstitutionalShare Share of institutions of ownership

FamilyShare Share of an influential family of ownership
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Data variable Description of variable
HultaforsMV Market value of Hultafors

LatourIndustriesMV Market value of Latour Industries
SpecmaGroupMV Market value of Specma group

SwegonMV Market value of Swegon
NordlockMV Market value of Nordlock
ASSAshare ASSA Abloy’s share of the total NAV of Latour
ELANshare Elander’s share of the total NAV of Latour
FAGshare Fagerhult’s share of the total NAV of Latour

NMANshare Nederman’s share of the total NAV of Latour
OEMshare OEM international’s share of the total NAV of Latour
LOOMshare Loomis’s share of the total NAV of Latour
MTRSshare Munter Group’s share of the total NAV of Latour
ALIGshare Alimak Group’s share of the total NAV of Latour
HMSshare HMS Network’s share of the total NAV of Latour
NISCshare Niscaya’s share of the total NAV of Latour
NOBIshare Nobi’s share of the total NAV of Latour
SECUshare Securitas’s share of the total NAV of Latour
SWECshare Sweco’s share of the total NAV of Latour
TOMOshare Tomra System’s share of the total NAV of Latour
TROAXshare Troax’s share of the total NAV of Latour
OtherShare Share of other unlisted holdings of the total NAV of Latour
ASSAchange Change in stock price of ASSA Abloy
ELANchange Change in stock price of Elanders
FAGchange Change in stock price of Fagerhult

NMANchange Change in stock price of Nederman
OEMchange Change in stock price of OEM International
LOOMchange Change in stock price of Loomis
MTRSchange Change in stock price of Munters Group
ALIGchange Change in stock price of Alimak Group
HMSchange Change in stock price of HMS Networks
NISCchange Change in stock price of Niscaya
NOBIchange Change in stock price of NOBI
SECUchange Change in value of Securitas
SWECchange Change in value of Sweco
TOMOchange Change in value of Tomra Systems
NAVchange Change in NAV of Latour

Cash Amount of cash
Cost Costs

Leverage Quarterly leverage ratio
DividendPayoutRatio Yearly dividend payout ratio
ForeignCapitalShare Share of foreign capital of ownership
InstitutionalShare Share of institutions of ownership

FamilyShare Share of an influential family of ownership
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Data variable Description of variable
RushrailEBIT Profitability of Rushrail
HLundénEBIT Profitability of H. Lundén
AptiloEBIT Profitability of Aptilo

CarnegieIBEBIT Profitability of Carnegie Investment Bank
CarnegieAMEBIT Profitability of Carnegie Asset Management

CMAEBIT Profitability of CMA Microdialysis
ChimneyEBIT Profitability of The Chimney
EducationEBIT Profitability of The Education

MMEBIT Profitability of Max Matthiesen
SRCEBIT Profitability of Scandinavian Retail Center
MIEBIT Profitability of Mercuri International Group
EREBIT Profitability of Energo Retea

CelemiEBIT Profitability of Celemi
IBEBIT Profitability of Investment AB Bure

ACADshare AcadeMedia’s share of the total NAV of Bure Equity
CCCshare Cavotec’s share of the total NAV of Bure Equity
LAURshare Lauritz’s share of the total NAV of Bure Equity
MCAPshare MedCap’s share of the total NAV of Bure Equity
MYCRshare Mycronic’s share of the total NAV of Bure Equity
PTshare PartnerTech’s share of the total NAV of Bure Equity

OVZONshare Ovzon’s share of the total NAV of Bure Equity
VITRshare Vitrolife’s share of the total NAV of Bure Equity
XVIVOshare Xvivo Perfusion’s share of the total NAV of Bure Equity

OtherListedshare Other unlisted holdings’ listed share of the total NAV of Latour
BIshare Bure Investment’s share of the total NAV of Bure Equity

ACADchange Change in stock price of AcadeMedia
CCCchange Change in stock price of Cavotec
LAURchange Change in stock price of Lauritz
MCAPchange Change in stock price of MedCap
MYCRchange Change in stock price of Mycronic
PTchange Change in stock price of PartnerTech

OVZONchange Change in stock price of Ovzon
ALIGchange Change in stock price of Alimak Group
HMSchange Change in stock price of HMS Networks
NISCchange Change in stock price of Niscaya
NOBIchange Change in stock price of NOBI
VITRchange Change in stock price of Vitrolife
XVIVOchange Change in stock price of Xvivo Perfusion
BGchange Change in value of Bure Growth
BFchange Change in value of Bure Financial Services
NAVchange Change in NAV of Bure Equity

Cash Amount of cash
Cost Costs

Leverage Quarterly leverage ratio
DividendPayoutRatio Yearly dividend payout ratio
ForeignCapitalShare Share of foreign capital of ownership
InstitutionalShare Share of institutions of ownership

FamilyShare Share of an influential family of ownership
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5 Results

5.1 Regression model

A model including all available regression variables is analysed at first, which is called the
full model. The full models of all four companies include binary interaction terms(�i) which
represents when the companies make entries and exits in companies.

5.1.1 Full models

All the models given show high values in R
2 and Adjusted R

2 while the p-value of the
F-statistic is infinitesimal. Furthermore the condition number of all models are over 1000
and contain multiple variables with VIF values which are over 10 and therefore confirm
the presence of multicolinearity. Hence, variable selection will be performed for all four
companies. The reduced model will be found by using three di↵erent model selection criteria:
BIC, Mallow’s Cp and Adjusted R

2. The result is called the reduced model and represents
all the factors that have an impact to the discount.

Since the full models have observations ranging from 109 to 121 and predictors ranging
from 37 to 53, it is too computationally expensive to perform all possible regressions on the
complete dataset. Therefore forward selections have been chosen to be used with a subset
of 30 variables where all possible regressions are able to be performed.
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5.2 Investor AB

5.2.1 Full model

The full model is represented below. The coe�cients of the regressors are shown in table 14
of appendix A.

Discount = �0

+�1 MölnlyckeEBITDA +�2�2 GambroEBITDA +�3 GrandGroupEBITDA
+�4�4 CaridianEBITDA +�5�5 TreEBITDA +�6�6 AlerisEBITDA
+�7�7 PermobilEBITDA +�8�8 BraunAbilityEBITDA +�9�9 VecturaEBITDA
+�10 LaborieEBITDA +�11�11 Lindor↵EBITDA +�12�12 PIABEBITDA

+�13�13 SarnovaEBITDA +�14 ABBshare +�15 ABBchange
+�16 ATCOshare +�17 ATCOchange +�18 AZNshare
+�19 AZNchange +�20 ELUXshare +�21 ELUXchange
+�22 ERICshare +�23 ERICchange +�24 HUSQshare

+�25 HUSQchange +�26 NDAQshare +�27�27 NDAQchange
+�28�28 SAABshare +�29 SAABchange +�29 SEBshare
+�30 SEBchange +�31�31 SOBIShare +�32�32 SOBIchange

+�33�33 WRT1Vshare +�34�34 WRT1Vchange +�35�35 EPIshare
+ �36�36 EPIchange +�37 EQTshare +�38 EQTchange

+�39 IGCshare +�40 IGCchange +�41 PIshare
+�42 FIshare +�43 Cost +�44 Cash

+�45 NAVchange +�46 Leverage + �47 DividendPayoutRatio
+�48 ForeignCapitalShare +�49 InstitutionalShare + �50 FamilyShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
121 0.03073 0.9448 0.9019 22.04 < 2,2e-16

Table 2: Summary of the full model
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5.2.2 Reduced Model

(a) Forward selection evaluated with

BIC

(b) Forward selection evaluated with

Mallow’s Cp

(c) Forward selection evaluated with

BIC

Figure 1: Plots showing the forward selection while using BIC, Mallow’s Cp and adjusted
R

2

As seen in figure 1, BIC produces a model with 16 variables while Mallow’s Cp produces one
with 29 variables and adjusted R

2 produces one with 30 variables. Only the model given
by BIC produces a model where all variables are significant on a 95% confidence level. The
coe�cients of the model can be seen in table 18 of appendix B.

The final model is:

Discount = �0

+�3 GrandGroupEBITDA +�9�9 VecturaEBITDA +�13�13 SarnovaEBITDA
+�15 ABBchange +�19 AZNshare +�20 ELUXshare
+�22 ERICshare +�25 HUSQshare +�30 SEBshare

+�32�32 SOBIchange +�35�35 WRT1Vshare +�40 IGCshare
+�43 FIshare +�44 Cost +�46 NAVchange

+�49 ForeignCapitalShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
121 0.03092 0.9141 0.9007 8.46 < 2,2e-16

Table 3: Summary of the reduced model

Table 3 shows that the values of R2 Adjusted R
2 are slightly lower than for the full model,

but the di↵erence can be considered marginal. Figure 1 indicates that there are no violations
of the normality assumptions as the QQ-plot does not indicate any heteroscedasticity.
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(a) QQ-plot (b) Cook’s distance

Figure 2: QQ-plot and Cook’s distance for the reduced model

The QQ-plot shows some potential outliers. These points are not detected by Cook’s dis-
tance however. While researching the potential outliers some of them are corresponded to
when the Investor have made exits and entries to companies, and therefore may appear as
influential points. Furthermore no errors with regards to the data collection can be found
and hence the removal of these points can’t be justified.

The full model has high multicollinearity. The reduced model have lowered this greatly. All
variables but one have a VIF value under 10 while the last variable have a value under 15.
Furthermore the condition number is 100.6342, indicating low multicollinearity.

Variable VIF-Value
ABBchange 1.304135
SOBIchange 1.250787
FIchange 1.309905

GrandGroupEBITDA 2.030936
VecturaEBITDA 6.099367
SarnovaEBITDA 2.095587

AZNshare 2.715812
ElUXshare 2.581646
ERICshare 9.322013
HUSQshare 3.282311
SEBshare 2.666918

WRT1Vshare 14.135572
Cost 4.780384

NAVchange 1.251949
ForeignCapitalShare 2.091932

IGCshare 9.710377

Table 4: VIF table for reduced model of Investor AB
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5.3 Industrivärden AB

The full model is represented below. The coe�cients of the regressors are shown in table 15
of appendix A.

5.3.1 Full model

Discount= �0

+�1 SHBshare +�2 SHBchange +�3 SANDshare
+�4 SANDchange +�5 SSABshare +�6 SSABchange
+�7 SCAshare +�8 SCAchange +�9 ERICshare

+�10 ERICchange +�11 VOLVshare +�12 VOLVchange
+�13 SKAshare +�14 SKAchange +�15 INDshare
+�16 INDchange +�17�17 MUNTshare +�18�18 MUNTchange

+�19�19 HOGAshare +�20�20 HOGAchange +�21�21 HEMXshare
+�22�22 HEMXcange +�23�23 ICAshare +�24�24 ICAchange
+�25�25 KNEBVshare +�26�26 KNEBVchange +�27�27 ESSITYshare
+�28�28 ESSITYchange +�29 NAVchange +�30 Leverage

+�31 Cash +�32 Cost +�33 DividendPayoutRatio
+�34 ForeignCapitalShare +�35 FamilyShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
109 0.05268 0.8448 0.779 12.85 < 2,2e-16

Table 5: Summary of the full model

5.3.2 Reduced model

As seen in figure 3, BIC produces a model with 11 variables while Mallow’s Cp produces
one with 19 variables and adjusted R

2 produces one with 23 variables. Only the model
given by BIC produces a model where all variables are significant on a 95% confidence level
and is therefore the chosen model. The coe�cients of the model can be seen in table 19 of
appendix B.

The final model is:

Discount = �0

+�3 SANDshare +�5�5 SSABshare +�9�9 ERICshare
+�11 VOLVshare +�12 VOLVchange +�19�19 HOGAshare
+�23�23 ICAshare +�25�25 KNEBVshare +�34 ForeignCapitalShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
109 0.05268 0.7853 0.7681 12.85 < 2,2e-16

Table 6: Summary of the reduced model
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(a) Forward selection evaluated with

BIC

(b) Forward selection evaluated with

Mallow’s Cp

(c) Forward selection evaluated with

BIC

Figure 3: Plots showing the forward selection and backward elimination with using BIC and
Mallow’s Cp

(a) QQ-plot (b) Cook’s distance

Figure 4: QQ-plot and Cook’s distance for the reduced model
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Table 6 shows that the value R
2 Adjusted R

2 to be lower than for the full model. Figure
2 indicates that there are no violations of the normality assumptions as the QQ-plot does
not indicate any heteroscedasticity.

The QQ-plot shows some potential outliers. These points are not detected by Cook’s dis-
tance however. While researching the potential outliers some of them are corresponded to
when Industrivärden have made exits and entries to companies, and therefore may appear
as influential points. Furthermore no errors with regards to the data collection can be found
and hence the removal of these points can’t be justified.

One of the aims was to reduce the high multicollinearity of the full model and the reduced
model has lowered this greatly. The VIF values of all variables are under 100 while the
condition number is 116.1296, indicating low multicollinearity.

Variable VIF Value
VOLVchange 1.062650

ForeignCapitalShare 7.452775
SANDshare 1.692038
SSABshare 4.392423
ERICshare 3.860933
VOLVshare 1.772113
ICAshare 10.969511

HOGAshare 6.959929
KNEBVshare 1.497100

Table 7: VIF table for reduced model of Investor AB
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5.4 Investment AB Latour

5.4.1 Full model

Discount= �0

+�1 ASSAshare �2 ASSAchange +�3�3 ELANshare
+�4�4 ELANchange +�5 FAGshare +�6 FAGchange
+�7 NMANshare +�8 NMANchange +�9�9 OEMshare

+�10�10 OEMchange +�11 LOOMshare +�12 LOOMchange
+�13�13 MTRSshare +�14�14 MTRSchange +�15�15 ALIGshare
+�16�16 ALIGchange +�17 HMSshare +�18 HMSchange
+�19�19 NISCshare +�20�20 NISCchange +�21�21 NOBIshare
+�22�22 NOBIchange +�22 SECUshare +�23 SECUchange
+�25 SWECshare +�26 SWECchange +�27�27 TMRshare

+�28�28 TMRchange +�29�29 TROAXshare +�30�30 TROAXchange
+�31 HultaforsMV +�32 LatourIndustriesMV +�33�33 SpecmaMV
+�34 SwegonMV +�35�35 NordlockMV +�36 Cash

+�37 Cost +�38 NAVchange +�39 Leverage
+�40 DividendPayoutRatio +�40 ForeignCapitalShare +�41 InstitutionalShare

+�42 FamilyShare +�43 OtherShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
121 0.05128 0.875 0.8598 57.61 < 2.2e-16

Table 8: Summary of the full model

5.4.2 Reduced model

As seen in figure 5, BIC produces a model with 13 variables while Mallow’s Cp produces one
with 29 variables and adjusted R

2 produces one with 30 variables. Only the model given by
BIC produces a model where all variables are significant on a 95% confidence level and is
therefore the chosen model. The coe�cients of the model can be seen on appendix.

The final model is :

Discount = �0

+�1�1 ASSAshare +�4 ELANchange +�5 FAGshare
+�7 NMANshare +�17 HMSshare +�25 SWECshare

+�33�33 SpecmaMV +�34 SwegonMV +�35�35 NordlockMV
+�36 Cash +�41 InstitutionalShare +�43 OtherShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
121 0.04918 0.8815 0.8669 57.61 < 2,2e-16

Table 9: Summary of the reduced model
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(a) Forward selection evaluated with

BIC

(b) Forward selection evaluated with

Mallow’s Cp

(c) Backwards elimination evaluated with

BIC

Figure 5: Plots showing the forward selection and backward elimination with using BIC and
Mallow’s Cp

Table 9 shows that the values of R2 Adjusted R
2 are slightly higher than for the full model.

Figure 6 indicates that there are no violations of the normality assumptions as the QQ-plot
does not indicate any heteroscedasticity.

The QQ-plot shows some potential outliers. These points are not detected by Cook’s dis-
tance however. While researching the potential outliers some of them are corresponded to
when Latour have made exits and entries to companies, and therefore may appear as influ-
ential points. Furthermore no errors with regards to the data collection can be found and
hence the removal of these points can’t be justified.

One of the aims was to reduce the high multicollinearity of the full model and the reduced
model has lowered this greatly. The VIF values of all variables except one are under 10
while the condition number is 79.21199, indicating low multicollinearity. The variable with
a VIF value over 10 is NordLockMarketValue, which still has value which is under 15.
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(a) QQ-plot (b) Cook’s distance

Figure 6: QQ-plot and Cook’s distance for the reduced model

Variable VIF Value
ELANchange 1.023101
ASSAshare 1.156699
FAGshare 8.496046
HMSshare 7.211811
NMANshare 3.320642
SWECshare 5.495179

Cash 2.024184
InstitutionalShare 2.281798

NordlockMV 13.199998
OtherShare 5.662913
SpecmaMV 5.884726
SwegonMV 4.988183

Table 10: VIF table for reduced model of Latour
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5.5 Bure Equity AB

The full model is represented below. The coe�cients of the regressors are shown in table 17
of appendix A.

Discount= �0

+�1�1 RushrailEBIT +�2�2 HLundénEBIT +�3�3 AptiloEBIT
+�4�4 CarnegieIBEBIT +�5�5 CarnegieAMEBIT +�6�6 CMAEBIT
+�7�7 ChimneyEBIT +�8�8 EducationEBIT +�9�9 MMEBIT
+�10�10 SRCEBIT +�11 MIEBIT +�12�12 EREBIT

+�13�13 CelemiEBIT +�14�14 IBEBIT +�15�15 BFchange
+�16�16 BGchange +�17�17 ACADshare +�18�18 ACADchange
+�19�19 CCCshare +�20�20 CCChange +�21�21 LAURshare

+�22�22 LAURchange +�23�23 MCAPshare +�24�24 MCAPchange
+�25�25 MYCRshare +�26�26 MYCRchange +�27�27 PTshare
+�28�28 PTchange +�29�29 OVZONshare +�30�30 OVZONchange
+�31�31 VITRshare +�32�32 VITRchange +�33�33 XVIVOshare

+�34�34 XVIVOchange +�35 OtherListedShare +�36 Cost
+�37 Cash +�38 NAVchange +�39 Leverage

+�40 DividendPerShare +�41 ForeignCapitalShare +�42 FIshare
+�43 OtherShare +�44 InstitutionalShare +�45 FamilyShare

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
109 0.05463 0.8862 0.818 12.98 < 1.24e-05

Table 11: Summary of the full model

5.6 Reduced model

As seen in figure 7, BIC produces a model with 9 variables while Mallow’s Cp produces one
with 16 variables and adjusted R

2 produces one with 15 variables. Only the model given
by BIC produces a model where all variables are significant on a 95% confidence level. The
coe�cients of the model can be seen in table 21 of appendix B.

The final model is hence:

Discount = �0

+�4�4 CarnegieIBEBIT +�9�9 MMEBIT +�7 ChimneyEBIT
+�10 SRCEBIT +�22 LAURshare +�36 Cost
+�38 NAVchange +�39 Leverage +�45 FamilyShare

Table 12 shows that the value of R2 Adjusted R
2 are slightly lower than for the full model.

Figure 8 indicates that there are no violations of the normality assumptions as the QQ-plot
does not indicate any heteroscedasticity.
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(a) Forward selection evaluated with

BIC

(b) Forward selection evaluated with

Mallow’s Cp

(c) Forward selection evaluated with

BIC

Figure 7: Plots showing the forward selection and backward elimination with using BIC and
Mallow’s Cp

Observations Residual standard error R
2 Adjusted R

2 F-statistic Prob > F
109 0.05699 0.819 0.8019 47.77 < 1.24e-05

Table 12: Summary of the reduced model

(a) QQ-plot (b) Cook’s distance

Figure 8: QQ-plot and Cook’s distance for the reduced model
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The QQ-plot shows some potential outliers. These points are not detected by Cook’s dis-
tance however. While researching the potential outliers some of them are corresponded to
when Bure have made exits and entries to companies, and therefore may appear as influ-
ential points. Furthermore no errors with regards to the data collection can be found and
hence the removal of these points can’t be justified.

One of the aims was to reduce the high multicollinearity of the full model and the reduced
model has lowered this greatly. The VIF values of all variables are under 10 while the
condition number is 75.47109, indicating low multicollinearity.

Variable VIF Value
SRCEBIT 4.516891

CarnegieIBEBIT 3.976950
MMEBIT 5.125578

ChimneyEBIT 4.664767
LAURshare 3.177261
Leverage 9.590203

NAVchange 1.507522
Cost 1.029729

FamilyShare 2.498628

Table 13: VIF table for reduced model of Bure
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6 Discussion and Analysis

6.1 Quantitative Analysis

For this analysis the reduced models will be considered as they only include significant
variables. The estimates for each variable for the reduced models can be seen tables 18-21
in Appendix B.

6.1.1 Variables

EBIT-margin and EBITDA-margin are useful ratios that measure an unlisted holding’s
profitability. Those two ratios has shown to be a significant predictor to models that describe
the discount to NAV. It can be seen in Appendix B where estimates of profitability among
unlisted holding are either positive or negative. However not all unlisted holdings of the
reduced models have been to shown to have a positive impact to the discount.

Investor’s reduced model shows that the profitability among three unlisted holding are a
significant variables to its model. Profitability of Grand Group has according to table
19 in Appendix B, an estimate that is positive, meaning it has a positive impact to the
discount. The same problem occurs with Sarnova. Vectura’s profitability lower the discount
to NAV.

Latour’s reduced model includes three unlisted holding which are Swegon, Specma Group
and NordLock. All three of them contribute to Latour’s discount, according to their positive
estimate values in table 21 in Appendix B.

The reduced model for Bure Equity indicate that the discount to NAV can be explained
by the significant variables of profitability among SRC, Carnegie Investment Bank, Max
Matthiessen and The Chimney. All of them lower the discount to NAV except the variable
that belongs to Max Matthiessen which have a positive estimate. However, Bure Equity do
not own any investments in those companies as of 2019:M05.

Share variable are included in all reduced models as they make up the greater part of
NAV. According the reduced model for Investor AB, the share variable is included where
AstraZeneca, Ericsson, Husqvarna, SEB and Wärtsila have a negative impact to the dis-
count. The only listed holding that contribute to a discount is Electrolux.

Foreign owners do not contribute to discount to NAV when it comes to Industrivärden,
where this variable is included in its reduced model. According to that model and table 19
it is shown that all listed holdings are variables that lower the discount except of Sandvik
and Kone.

All estimates of share variables for listed companies, in Latour’s reduced model have negative
estimates and therefore impact the discount negatively. OtherShare is the variable that
includes smaller unlisted holdings and they contribute to the discount to NAV positively.
When it comes to ownership the only significant variable is InstitutionalShare, where the
portion of institutional owners decrease the discount..

Bure Equity’s reduced model did only include two significant share variables which are
Familyshare and LAURShare. Owning Lauritz gives a negative impact to the discount
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to NAV. Positive changes of ownership has a positive relation to the dependent variable
discount.

Change variable do tell how changes in price stock and value impact the discount to
NAV. According to Investor’s reduced model, positive changes in stock price for ABB and
SOBI lower the discount. However, positive changes for NAV has a positive relation to the
discount.

Industrivärden’s reduced model only include one change variable, VOLVChange. A variable
with a negative estimate and therefore positive changes in the stock price do not impact the
discount to NAV negatively.

The reduced model that explains the discount model for Latour only include one change
variable, NAVchange, with the estimate 1.799e-01. Which imply that the variable contribute
to the discount to NAV negatively.

Bure’s reduced model do not include any change variables.

Costs is a variable where its values has been written negatively as it is reported in the
investment companies’ quarterly reports. The reduced models that included costs belonged
to Investor and Bure. Both of them had negative estimates which means, with negative
inserted values of costs, they have a positive relation to the discount to NAV. They had the
estimate value of -0.0010468 and -2.598e-04 respectively.

Cash is the variable that have been shown in only one reduced model, belonging to La-
tour. Surprisingly it had a negative value of estimate, which imply it lower the discount to
NAV.

Leverage, only Bure’s reduced model included this variable. It had a positive estimate,
with a value of 1.299e+01 which implicate a positive e↵ect on the discount to NAV.

Dividend payout ratio is a variable which had no significant impact on the models of
discount to NAV.

6.2 Qualitative Analysis

The unlisted holdings have shown to be the common factor that increase the discount to
NAV. It is also worth to mention that not all unlisted holdings have been shown to have that
a↵ect. A few unlisted holdings among the investment companies had a negative relation
to the discount to NAV. Furthermore, an investment company that has no investments in
unlisted holdings may su↵er from the discount to NAV, as is the case for Industrivärden.
The results of the reduced model of Latour show that listed holdings decrease the discount
while the unlisted holdings increase the discount. Latour present the market values of their
unlisted holdings, which only Investor AB does as well. This indicate that the market is
unsure whether the presented value is the same value as if they would be priced on the
market.

Both Investor and Bure have unlisted holdings that lower the discount to NAV. It can be
explained by the attractiveness among investors to invest in those unlisted holdings through
the investment companies. Another perspective on this matter may indicate that a short
history between an investment company and its unlisted holding may a↵ect the results. In
the data set a new investment may a↵ect the discount to NAV by lowering it. Later on,
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the unlisted holding will be more valued among its shareholders by its operational profits
and contribution to an investment company’s share. One example is Sarnova which Investor
engaged in the at the start of 2018.

However, in the case of Industrivärden, they are trading at a discount while their portfolio
only consist of listed holdings. While the unlisted holding do contribute to the discount at
Latour, it cannot be used as a general answer to why the discount exists.

Listed holdings has its advantage where the majority of variables included in the reduced
models do contribute to a lower discount. As for the changes of the stock price related
to the listed holdings. Companies that are listed on the market have the obligation to
fulfil transparency in some ways to its shareholders, which makes a valuation of investment
companies’ listed portfolio easier for a shareholder. This can describe why the changes of the
stock price among the listed holdings do contribute to a lower discount. In addition to this,
all investigated investment companies have made investments in attractive listed companies
and where some of them have a more expensive share price than the price of the investment
company’s share. This creates an attractiveness among investors. Another case is where a
few of the share variable of listed holdings may impact the discount to NAV as its estimates
are positive. This can be described by shareholders’ valuation as they value those holding
less. The minority shareholders can not actively change the portfolio where it may include
one or more companies that is not desired by the shareholder. In a di↵erent perspective, this
can be explained by the market where it may not favour increased ownership in a particular
listed holding.

Furthermore, the institutional share of the company have a negative impact on the discount.
Institutions should be more informed and act more rationally than the private investor.
The rising share that are controlled by institutions should therefore decrease the discount,
as it signals to the market that the investment companies present a good value for the
investor.

Foreign capital have been shown to reduce the discount in the reduced models where it has
been included. Foreign investors may be presumed to act more rationally, as they should
be more informed and hence more likely to invest abroad. The results indicate that a rising
share of foreign capital means the global market participants think the companies present
good value and therefore the discount decreases.

Bure and Investor did have costs as a significant variables that has a positive relation to the
discount to NAV. Cost optimization is a subject that many investment companies are talking
about and trying to live after. Depending on the sizes of the investment companies’ NAV,
both cash and costs can indicate a huge amount of money which the market consider can
be used for reinvesting or paid to shareholders as dividend. One thing that is important to
have in mind is the di↵erences among the investment companies is their investment strategy.
Some investment companies may have small amount of cash and high dividend payout
ratio but when an investment opportunity occurs it is nearly obligated to sell a holding or
require money from its shareholders by equity issuance. Some investment companies favour
holding a bigger amount of cash and being ready for new upcoming investment opportunities,
without being forced to sell some of its holdings.

Beside the variables that were able to be investigated by quantitative methods, there are
other variables that may impact the discount to NAV. Variables which are not able to be
quantified or obtained by the investment companies’ quarterly report. One example is the
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individual view on an investment company and its portfolio among the shareholders. An-
other example can explain where shareholders do suggest investment companies to invest in
new unfamiliar sectors for increased returns beside higher risk-taking. Therefore may value
the investment company less as higher returns can be obtained from other sectors.

In an interview with Investor’s head of investor relations, it was discussed that in Investor’s
case it is important to engage in familiar sectors where the investment company has an
edge and a network that can be used for value creation. Otherwise it does not make In-
vestor di↵erent from other engaged investors. That the shareholders may have di↵erent
opinions about Investor’s portfolio, which can be understand but suggestion about selling
unfavourable holdings cannot always be an option. Because when an investment company
has received the liquidation after a sold holding, the money must be invested. If there is
nothing else to invest in, in the same sector as the sold holding or by exceed limits that are
set, then the money comes to no use. Therefore it is explained by the only option left is to
continue to create shareholder value, which is an investment company’s vision. A company’s
vision and management shall be a driver to value an investment company for its work and
obtain the positive alpha. This trust can only be obtained by a company’s transparency
and history of value creation.

There are currently one prominent family in all four investment companies, but the family
share variable not been part of any of the reduced models. It is therefore not one of the
variables that can explain the discount greatly. The objective of the families is the same
as the other shareholders, to create shareholder value which may explain why it isn’t one
of the greatest factors. Often, most of families own shares by its funds that is managed by
professionals and do not interact with families opinions.

6.3 Future Research

For future research, focus on having more data which include the market value of Investor’s
unlisted companies. Do include in the data diversification of investing portfolio and compare
to investment companies outside Swedish borders.

Furthermore, creating a model with lower amount of years which represent the companies in
a more recent form should be investigated. The reduced models of some companies include
predictors which are not relevant anymore, which makes it more di�cult to draw conclusions
from what impact their discount to NAV as of today.
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7 Conclusion

The regression analysis shows that unlisted companies are significant factors that impact
the discount to NAV for all big Swedish investment companies that have a diversified. This
thesis shows that while unlisted companies do a↵ect the discount, it cannot be a general
explanation for the discount as investment companies without unlisted holdings have a
discount as well. This is in conjunction with research in the United States that have shown
the same result for closed-end funds.

Institutional ownership of the companies lower the discount, as it signals to the market
that the companies have a fair value, as intuitions are more informed than the individual
investor. Foreign ownership have been shown to lower the discount with same reasoning as
for institutions.
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Estimate Std. Error t value Pr(> |t|)
(Intercept) 2.467e+00 3.197e+00 0.772 0.44306
ABBchange -9.477e-02 9.960e-02 -0.951 0.34479
ATCOchange -5.381e-04 8.862e-02 -0.006 0.99517
AZNchange 8.600e-02 7.119e-02 1.208 0.23127
ELUXchange -5.071e-02 5.795e-02 -0.875 0.38463
ERICchange -2.823e-02 4.774e-02 -0.591 0.55623
HUSQchange 7.480e-02 6.496e-02 1.151 0.25368
NDAQchange 1.033e-02 8.034e-02 0.129 0.89813
SAABchange -5.652e-02 6.085e-02 -0.929 0.35627
SEBchange -7.496e-02 6.202e-02 -1.209 0.23105
SOBIchange -1.060e-01 4.193e-02 -2.528 0.01385

WRT1Vchange -4.779e-02 9.373e-02 -0.510 0.61183
EPIchange 6.646e-02 1.744e-01 0.381 0.70439
EQTchange 4.818e-02 6.714e-02 0.718 0.47551
IGCchange 3.636e-02 1.510e-01 0.241 0.81044
FIchange -8.785e-02 8.054e-02 -1.091 0.27928

MölnyckeEBITDA 3.233e-01 2.975e-01 1.087 0.28108
GambroEBITDA -6.474e-02 3.964e-01 -0.163 0.87076
CaridianEBITDA 2.303e-01 1.622e-01 1.420 0.16013

GrandGroupEBITDA 1.523e-02 7.801e-02 0.195 0.84585
TreEBITDA -1.273e-01 3.485e-01 -0.365 0.71600

AlerisEBITDA 9.309e-01 5.511e-01 1.689 0.09581
PermobilEBITDA 1.421e-01 2.690e-01 0.528 0.59892

BraunAbilityEBITDA 3.302e-01 3.813e-01 0.866 0.38959
VecturaEBITDA -6.960e-02 5.173e-02 -1.345 0.18301
LaborieEBITDA 2.821e-01 1.550e-01 1.820 0.07322
Lindor↵EBITDA 5.747e-02 1.429e-01 0.402 0.68890
PIABEBITDA -1.494e+00 1.762e+00 -0.848 0.39933
SarnovaEBITDA 4.083e+00 4.116e+00 0.992 0.32480

ABBshare 3.724e-01 7.989e-01 0.466 0.64261
ATCOshare -8.460e-01 5.462e-01 -1.549 0.12611
AZNshare -1.568e+00 7.380e-01 -2.125 0.03725
ELUXshare 4.360e+00 1.769e+00 2.465 0.01627
ERICshare -1.179e+00 8.237e-01 -1.432 0.15690
HUSQshare -1.009e+01 3.263e+00 -3.091 0.00291
NDAQshare -3.059e+00 2.193e+00 -1.395 0.16769
SAABshare -8.021e-01 2.716e+00 -0.295 0.76868
SEBshare -8.438e-01 5.862e-01 -1.439 0.15468
SOBIshare 7.407e-01 1.725e+00 0.429 0.66906

WRT1Vshare -1.504e+00 1.310e+00 -1.149 0.25482
EPIshare -1.392e-01 1.326e+00 -0.105 0.91671

Cost -9.410e-04 5.459e-04 -1.724 0.08937
Cash -4.511e-07 1.853e-06 -0.243 0.80844

NAVchange 1.431e-01 7.348e-02 1.947 0.05575
Leverage 5.969e-01 2.846e-01 2.097 0.03978

DividendPayoutRatio -2.322e-02 1.267e-01 -0.183 0.85518
ForeignCapitalShare -2.767e-01 8.084e-01 -0.342 0.73324

FamilyShare 3.820e+00 4.557e+00 0.838 0.40487
InstitutionalShare -3.269e+00 3.233e+00 -1.011 0.31549

FIshare 1.069e+00 1.369e+00 0.781 0.43755
EQTshare 1.127e-01 2.143e+00 0.053 0.95823
IGCshare 1.568e+00 1.230e+00 1.275 0.20677
PIshare 9.092e-02 6.201e-01 0.147 0.88387

Table 14: Summary of the full model of Investor AB
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Estimate Std. Error t value Pr(> |t|)
(Intercept) 2.105e+00 2.719e+00 0.774 0.44096
SHBchange -3.092e-03 1.269e-01 -0.024 0.98061
SANDchange -8.589e-02 1.155e-01 -0.743 0.45934
SSABchange 5.231e-02 6.245e-02 0.838 0.40459
SCAchange 6.087e-02 5.878e-02 1.036 0.30332
ERICchange -5.274e-02 7.908e-02 -0.667 0.50662
VOLVchange -1.226e-01 9.994e-02 -1.226 0.22342
SKAchange 7.451e-02 1.040e-01 0.716 0.47585
INDTchange -8.340e-02 8.991e-02 -0.928 0.35629
MUNTchange 7.175e-02 8.289e-02 0.866 0.38909
HOGAchange -7.980e-02 5.721e-02 -1.395 0.16671
HEMXchange 2.121e-01 1.219e-01 1.740 0.08545
NAVchange -3.921e-03 4.055e-02 -0.097 0.92320
Leverage -2.798e-01 2.802e-01 -0.999 0.32082
Cash 1.923e-06 1.674e-05 0.115 0.90881
Cost -7.151e-04 4.804e-04 -1.489 0.14031

DividendPayoutRatio -8.471e-02 1.134e-01 -0.747 0.45721
ForeignCapitalShare -2.188e+00 7.778e-01 -2.813 0.00609
InstitutionalShare -7.179e-01 3.319e+00 -0.216 0.82926

Familyshare -2.421e+00 1.264e+00 -1.914 0.05893
KNEBVchange 1.195e-01 3.816e-01 0.313 0.75498
ICAchange 1.634e-01 1.167e-01 1.400 0.16517

ESSITYchange 1.037e-01 2.366e-01 0.438 0.66235
SHBshare -4.952e-01 3.013e-01 -1.644 0.10394
SANDshare 4.151e-01 2.534e-01 1.639 0.10499
SSABshare -2.692e+00 5.156e-01 -5.222 1.24e-06
ERICshare -6.573e-01 4.331e-01 -1.518 0.13280
VOLVshare -8.932e-01 3.020e-01 -2.958 0.00401
SKAshare -7.062e-01 7.722e-01 -0.915 0.36304
INDTshare -1.121e+00 9.258e-01 -1.210 0.22951
MUNTshare 3.637e+00 2.917e+00 1.247 0.21589
HOGAshare 5.338e-01 2.056e+00 0.260 0.79582
HEMXshare 3.008e+01 2.713e+01 1.109 0.27073
SCAshare 8.719e-02 2.825e-01 0.309 0.75838
ICAshare -1.798e+00 7.163e-01 -2.510 0.01396

KNEBVshare 7.264e-01 1.480e+00 0.491 0.62485
ESSITYshare 3.064e-01 3.272e-01 0.937 0.35164

Table 15: Summary of the full model of Industrivärden
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Estimate Std. Error t value Pr(> |t|)
(Intercept) -9.378e-01 1.285e+01 -0.073 0.942017
ASSAchange 9.722e-02 9.455e-02 1.028 0.307160
ELANchange -4.817e-02 5.072e-02 -0.950 0.345308
FAGchange -7.658e-02 6.588e-02 -1.162 0.248772

NMANchange -5.127e-03 6.260e-02 -0.082 0.934943
OEMchange 1.515e-01 2.764e-01 0.548 0.585195
LOOMchange -1.729e-01 8.693e-02 -1.989 0.050392
MUNTchange -2.282e-01 7.899e-02 -2.889 0.005051
ALIGchange -2.161e-01 1.783e-01 -1.212 0.229345
HSMchange -4.725e-02 6.967e-02 -0.678 0.499709
NISCchange -5.036e-02 6.486e-02 -0.776 0.439905
NOBIchange -9.437e-03 5.951e-02 -0.159 0.874431
SECUchange -1.160e-02 1.037e-01 -0.112 0.911208
SWECchange 2.074e-01 9.342e-02 2.221 0.029405
TOMOchange -2.318e-02 8.062e-02 -0.288 0.774520
TROAXchange 1.976e-02 7.365e-02 0.268 0.789170
ASSAshare -2.105e-01 1.964e-01 -1.072 0.287077
ELANshare -3.247e+01 1.312e+01 -2.476 0.015546
FAGshare -2.309e+00 9.247e-01 -2.497 0.014705
HMSshare -8.645e+00 4.477e+00 -1.931 0.057259
LOOMshare 3.280e+00 1.871e+00 1.753 0.083672
MUNTshare 6.155e+00 1.935e+00 3.180 0.002143
NMANshare -8.518e+00 3.727e+00 -2.286 0.025098
NISCshare 1.072e+00 1.292e+00 0.830 0.409280
OEMshare 4.263e+01 1.624e+01 2.624 0.010517
SECUshare -9.337e-01 4.737e-01 -1.971 0.052380
SWECshare -3.413e+00 1.019e+00 -3.349 0.001270

Cash -9.292e-05 2.873e-05 -3.235 0.001812
Costs 2.882e-03 2.739e-03 -1.052 0.296125

NAVchange 1.903e-01 5.460e-02 3.485 0.000825
Leverage -1.689e+00 5.980e-01 -2.824 0.006073

DividendPayoutRatio 1.331e-01 1.601e-01 0.831 0.408595
ForeignCapitalShare -4.490e+00 3.320e+00 -1.352 0.180361

FamilyShare 1.991e+00 1.640e+01 0.121 0.903653
InstutionalShare -2.721e-02 1.233e-01 -0.221 0.825944
TOMOshare 6.516e-01 8.541e-01 0.763 0.447907
NOBIshare -6.747e-01 9.964e-01 -0.677 0.500422

TROAXshare 4.503e+00 2.427e+00 1.855 0.067460
ALIGshare -8.208e-02 1.192e+00 -0.069 0.945285
OtherShare 7.533e+00 2.584e+00 2.915 0.004689
HultaforsMV -3.789e-05 4.313e-05 -0.879 0.382400

LatourIndustriesMV -2.735e-05 2.381e-05 -1.149 0.254333
SpecmaGroupMV -2.015e-05 7.952e-05 -0.253 0.800636

SwegonMV 7.058e-05 1.764e-05 4.001 0.000147
NordLockMV 2.262e-05 2.580e-05 0.877 0.383481

Table 16: Summary of the full model of Latour
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Estimate Std. Error t value Pr(> |t|)
(Intercept) -7.180e+01 6.739e+01 -1.065 0.290616
MIEBIT 2.439e-02 1.173e-01 0.208 0.835863
SRCEBIT -7.597e+00 3.292e+00 -2.308 0.024215
EREBIT -2.194e+01 7.093e+00 -3.094 0.002910

CelemiEBIT 2.791e+01 1.217e+01 2.293 0.025107
CarnegieAMEBIT 8.225e+00 3.463e+00 2.375 0.020497
CarnegieIBEBIT -2.671e+00 6.964e-01 -3.836 0.000286

MaxMatthiesenEBIT -8.719e+00 3.475e+00 -2.509 0.014607
AptiloEBIT 2.106e+01 6.420e+00 3.281 0.001668
CMAEBIT -1.117e+00 2.046e+00 -0.546 0.587050

ChimneyEBIT -4.785e-01 1.181e+00 -0.405 0.686599
RushrailEBIT -1.017e+01 7.819e+00 -1.301 0.197955

IBEBIT 7.263e-02 6.085e-02 1.194 0.236977
BFchange -1.252e-04 3.274e-04 -0.382 0.703487
BGchange -2.139e-04 3.441e-04 -0.622 0.536309

MYCRchange 9.923e-02 6.707e-02 1.480 0.143821
PTchange -5.521e-02 8.797e-02 -0.628 0.532425

VITRchange -9.659e-03 9.037e-02 -0.107 0.915213
MCAPchange -3.859e-02 8.667e-02 -0.445 0.657600
XVIVOchange 1.662e-01 8.655e-02 1.921 0.059171
CCCchange -1.880e-03 1.375e-01 -0.014 0.989133
LAURchange 8.938e-02 1.554e-01 0.575 0.567063
OVZONchange -3.368e-01 5.056e-01 -0.666 0.507636
InstutionalShare 7.354e+01 6.671e+01 1.102 0.274329
FamilyShare 1.083e+00 5.394e+00 0.201 0.841551

ForeignCapitalShare 7.291e+01 6.705e+01 1.087 0.280899
PrivateShare 7.018e+01 6.866e+01 1.022 0.310492

Cash 1.165e-05 9.473e-05 0.123 0.902539
DividendPayoutRatio 1.242e-02 1.700e-02 0.731 0.467516

Leverage 9.932e+00 5.474e+00 1.814 0.074216
MLSshare -1.848e-01 2.983e-01 -0.620 0.537689
PTshare 7.339e-01 1.161e+00 0.632 0.529607
Vitroshare 2.363e-01 4.624e-01 0.511 0.611056
MCAPshare 2.035e+00 1.352e+00 1.505 0.137188
XVIVOshare -3.094e+00 1.328e+00 -2.330 0.022906
CCCshare 2.467e-01 9.164e-01 0.269 0.788635
LAURshare -2.849e+00 5.136e+00 -0.555 0.580953
OVZONshare -2.674e+00 7.384e+00 -0.362 0.718463
NAVchange 4.426e-01 1.786e-01 2.478 0.015800

Costs -3.991e-04 1.871e-04 2.133 0.036728

Table 17: Summary of the full model of Bure
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B Reduced models

Estimate Std. Error t value Pr(> |t|)
(Intercept) 0.7505866 0.1232312 6.091 1.96e-08
ABBchange -0.1783870 0.0607092 -2.938 0.004072
SOBIchange -0.1085934 0.0282550 -3.843 0.000210

FINVESTchange -0.1073445 0.0568040 -1.890 0.061605
GrandGroupEBITDA 0.0626463 0.0319661 1.960 0.052724

VecturaEBITDA -0.0513257 0.0225288 -2.278 0.024778
SarnovaEBITDA 0.4394552 0.1328437 3.308 0.001295

AZNshare -1.3317392 0.3578407 -3.722 0.000323
ELUXshare 1.6384364 0.6694564 2.447 0.016080
ERICshare -1.2455718 0.4698995 -2.651 0.009300
HUSQshare -5.6095192 1.3289114 -4.221 5.25e-05
SEBshare -0.6516547 0.1925960 -3.384 0.001013

WRT1Vshare -2.7804664 0.4816902 -5.772 8.31e-08
Cost -0.0010468 0.0002323 -4.507 1.74e-05

NAVchange 0.2281441 0.0449289 5.078 1.70e-06
ForeignCapitalShare -0.7929154 0.2777577 -2.855 0.005209

IGCshare 0.9673287 0.3002112 3.222 0.001704

Table 18: Summary of the reduced model of Investor AB
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Estimate Std. Error t value Pr(> |t|)
(Intercept) 0.85388 0.09029 9.457 5.92e-16

VOLVchange -0.20748 0.05690 -3.647 0.000405
ForeignCapitalShare -1.77575 0.36335 -4.887 3.44e-06

SANDVshare 0.47064 0.07862 5.987 2.64e-08
SSABshare -1.55616 0.20780 -7.489 1.71e-11
ERICshare -0.97934 0.25680 -3.814 0.000225
VOLVshare -1.05044 0.14186 -7.405 2.62e-11
ICAshare -2.57765 0.43882 -5.874 4.44e-08

HOGAshare -6.02761 1.39656 -4.316 3.44e-05
KNEBVshare 2.45633 1.07584 2.283 0.024307

Table 19: Summary of the reduced model of Industrivärden
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Estimate Std. Error t value Pr(> |t|)
(Intercept) 6.087e-01 8.249e-02 7.379 3.75e-11

ELANchange -1.061e-01 4.003e-02 -2.650 0.009274
ASSAshare -2.337e-01 8.778e-02 -2.662 0.008975
FAGshare -2.466e+00 5.988e-01 -4.118 7.59e-05
HMSshare -6.948e+00 1.855e+00 -3.747 0.000292
NMANshare -1.405e+01 2.258e+00 -6.220 1.00e-08
SWECshare -2.025e+00 5.851e-01 -3.461 0.000777

Cash -9.432e-05 2.009e-05 -4.694 8.06e-06
NAVchange 1.799e-01 5.088e-02 3.536 0.000603
OtherShare 4.065e+00 1.340e+00 3.035 0.003031

InstitutionalShare -1.423e-01 3.647e-02 -3.903 0.000167
SwegonMV 3.382e-05 1.284e-05 2.634 0.009700

SpecmaGroupMV 8.572e-05 3.667e-05 2.338 0.021271
NordLockMV 1.211e-05 9.391e-06 1.289 0.200144

Table 20: Summary of the reduced model of Latour
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Estimate Std. Error t value Pr(> |t|)
SRCEBIT -2.220e+00 5.574e-01 -3.983 0.000133

CarnegieIBEBIT -5.612e-01 9.753e-02 -5.755 1.06e-07
MMEBIT 3.716e-01 1.099e-01 3.382 0.001047

ChimneyEBIT -2.658e+00 2.742e-01 -9.695 7.40e-16
FamilyShare -2.422e+00 5.748e-01 -4.214 5.72e-05
Leverage 1.299e+01 1.867e+00 6.954 4.47e-10

LAAURshare -7.972e+00 3.241e+00 -2.459 0.015724
NAVchange 8.044e-01 9.114e-02 8.826 5.33e-14

Cost -2.598e-04 8.261e-05 3.145 0.002221

Table 21: Summary of the reduced model of Bure

51







TRITA -SCI-GRU 2019:172

www.kth.se


	kth-cover5632176132825882686
	Klai KEX Inlägg framsida eng MatStat  2019.pdf
	Klai KEX Inlägg baksida 2019.pdf
	Final_thesis_TeloJohar_AminKlai-4.pdf
	kth-cover5632176132825882686.pdf
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

