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Abstract 
Several researchers have over the past decades criticised the efficient market hypothesis as 

several studies have presented evidence of causality and co-integrating relationships in financial 

markets. As preference shares have become increasingly popular, in recent years, as a mean of 

raising capital in the Swedish real estate sector, this study investigates the causal relationships 

between common shares and their corresponding preference share of nine listed Swedish real 

estate companies. By using daily closing prices over the period Dec 2014 – April 2016, we find 

weak support for short-run causalities in five of the nine examined pairs but no long-run co-

integrating relationships. Further, we find causality running from the largest five firms to the 

four smallest in the sample firms. These findings violate the weak form of the efficient market 

hypothesis, which state that asset price fluctuations are random and not possible to forecast by 

the use of historical asset prices. 
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Definitions: 

Common share: entitles ownership in a specific firm and has last claim on the firm’s assets 

Preference share: entitles ownership in a specific firm with fixed pre-determined dividends 
and has second to last claim on the firm’s assets 

Granger causality: in a system of two time series, if one time series can be better forecasted 
by the use of lags of the other time-series. This relationship can also be referred to as “lead lag”, 
as one variable leads/causes the other 

Vector Autoregressive Model (VAR): econometric estimator that utilizes the lag structure of 
time series 

Co-integration: statistical relationship between two or more time series that converge to a 
common trend, can be tested for by the use of Johansen co-integration test and the Granger-
Engle two-step method 

Vector error correction model: an extension of VAR applied in case of co-integration  

Bayesian approach: econometric estimator that utilizes the lag structure of time series 
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1. Introduction 
 

In this section, we will introduce the reader to the subject, purpose, a brief overview of the 
method, followed by the research question, our initial hypotheses as well as the outline of this 
study.

 
Prompted by the financial crisis and by stricter capital requirements, preference shares have 

become increasingly popular in recent years as a mean of raising capital in the Swedish real 

estate sector. In 2006, there were no listed preference shares in Sweden (Benson, 2012), 

compared to today, there are 20, whereof 15 of these firms operate in the real estate sector.1 

Meanwhile, from an investor standpoint, the correlation between preference shares and the 

stock market has historically been low and consequently investing in preference shares can be 

recognised as a good way of diversifying one’s portfolio. (Bank of Montreal, 2012) 

From the perspective of financial theory, the Efficient Market Hypothesis (EMH) states that 

asset prices in a liquid market follow a random walk and are fully reflected by all available 

information, i.e. prices reflect the intrinsic value and cannot be predicted (Fama, 1970). Over 

the past decades, several researchers have come to criticise the EMH for its strong 

assumptions and as several studies have proven the existence of causalities and co-integrated 

relationships between financial assets. These relationships have been proven by e.g. Alexakis 

& Niarchos (1998) between common shares and preference shares in Greece, Kwan (1996) 

between several stock market indices and Downing, et al. (2009) between stocks and 

corporate bonds. These findings clearly violate the weak form of the EMH as statistical 

modelling could be utilized to better forecast future returns of financial assets. 

The purpose of this study is to determine if such causal relationship, and/or co-integrating 

relationship exit, between nine2 listed common shares and their corresponding preference 

shares in the Swedish real estate sector. As both assets are classified as equity, it would be of 

significant interest to determine if there is a lead lag relationship and if prices converge 

towards a long-run trend. It should be noted that there are infinite factors that influence the 

prices of publicly traded assets; however, we will only focus on the actual price changes 

between preference shares and common shares. 

                                                
1 www.nasdaqomxnordic.com 
2 Alm Equity, Amasten, Balder, Corem, Fast Partner, Hemfosa, Klövern, Sagax & Victoria Park 
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The empirical method in this study is based on previous studies of similar characteristics, 

where authors have investigated the linkages between financial assets by the use of Johansen 

(1988) and Granger (1969) theories of co-integration and causality. By estimating the Vector 

Autoregressive Regression Model (VAR), we will be able to determine the existence of co-

integration. In addition, by testing for Granger causalities and utilize impulse response 

functions, this will provide further insight regarding short-term linkages between the 

preference shares and their corresponding common share. The study is based on secondary 

data of daily closing prices covering the period from 15th of December 2014 to the 26th of 

April 2016. Further, the second half of the period has been tested separately in order to 

validate the results. Finally, we have divided the preference shares into two sub-groups, small 

and large capitalised firms, in order to examine if there is a relationship among preference 

shares, driven by market capitalisation.  

As several researchers have found evidence for inefficient markets, this thesis intend to go a 

similar route to determine any lead lag relationships between preference shares and common 

shares in the real estate sector in Sweden, by answering the following research question:  

Is there a short-term and/or long-term relationship with regards to preference share prices 

and their corresponding common share prices in the real estate sector in Sweden? Further, 

and/or is it so that larger capitalised firms’ preference shares influence smaller capitalised 

firms’ preference shares? 

The research question can be summarised in the following four hypotheses: 

Hypothesis 1: Common stock prices influence future preference share prices in the short run.  

Hypothesis 2: Common stock prices and preference share prices are co-integrated and a long-

run equilibrium exists. 

Hypothesis 3: A similar pattern, found in hypothesis 1 and/or 2, holds when investigating the 

second half of the same period. 

Hypothesis 4: Large capitalised firm’s preference share prices influence smaller capitalised 

firm’s preference share prices. 
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We believe that the findings in this research will mainly appeal to investors that either invest 

in preference shares today or want to learn more about this explicit asset class. Further, 

instantaneous correlation is widely used as a metric for diversification effects, however, we 

will bring light to another valuable aspect of investment decisions as well. In other words, this 

study reintroduces a widely used framework into a new field that will benefit investors who 

seek to analyse closely related assets. From an academic perspective, we lay a ground for 

future research by bringing light to possible inefficiencies in a fairly homogeneous sample 

that lack quantitative studies, as most studies focus on the qualitative spectrum of preference 

shares.  

The thesis is outlined as the following; in Chapter 2 will we discuss and present related 

previous research. In Chapter 3, the preference share is introduced and the recent market 

development is discussed. Chapter 4 gives the reader a more comprehensive insight in the 

theoretical framework. In Chapter 5, we describe the data and methodology. In Chapter 6, we 

present the empirical results. Finally, in Chapter 7, we will summarise our findings and 

analyse the results following Chapter 8 where we discuss interesting topics for further 

research. 
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2.	Previous	studies	
 

In this section we will highlight previous research that are of relevance for our study. These 
studies have formed the foundation, on which, we have built the purpose and methodology in 
this study. For an overview of the different studies, see Appendix 9.1.

 
Previous research in the field has mainly focused on market inefficiencies, as a result of co-

integration and causalities with regards to global stock indices as well as causalities between 

common stocks and bonds. There are limited studies conducted from the perspective of 

causalities between preference shares and common shares, however, other researchers have 

applied a similar empirical approach with regards to bonds, voting premiums on common 

shares, as well as global stock indices.  

The authors Alexakis & Niarchos (1998) investigated the linkage between common shares 

and their corresponding preference shares listed in Greece during 1991-1994 and found some 

empirical evidence of co-integrated pairs. The authors highlight market inefficiencies as 13 

out of the 14 sampled companies were exposed to Granger causalities, i.e. future share 

development can be better forecasted by the use of the two historical time series.  

Dittmann (2001) researched different common stocks voting premium, defined as the 

difference between price-levels in voting compared to no-voting stocks, in Germany during 

1974-1996. The author found that 70 percent of the sampled entities was fractionally co-

integrated and concluded that this violates the weak form of the EMH. Dittmann also utilised 

his findings by implementing a pairs trading strategy3 on the co-integrated firms.  

As previously stated, there are several studies that have investigated the linkages of national 

stock market indices. In the study made by Corhay, et al. (1993) the authors researched the 

linkages of five European stock indices (France, UK, Germany, Italy and Netherlands) from 

1975 to 1991 and found evidence of a co-integration. Later, Blackman, et al. (1994) included 

17 markets in their sample during the 1980’s and found support for co-integration and thereby 

reject the weak form of efficient market hypothesis.  

                                                
3 Pairs trading is a market-neutral trading strategy that matches a long position with a short position in a pair of 
co-integrated instruments, such as two stocks 
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Moreover, Kasa (1992) and Koop (1994) came to contradicting results regarding co-

integration of the same five stock market indices. However, they applied different empirical 

approaches, as well as marginally different data generating processes, which underpins the 

importance of estimating and interpreting the data correctly and consistently.   

In related studies, researchers have focused on determining causalities between common 

shares and corporate bonds. The authors Downing, et al. (2009) applied the VAR model in an 

extensive dataset including 3,000 corporate bonds of 439 firms and found support for a lead 

relationship from common shares to BBB-rated bonds, as well as for lower rated corporate 

bonds (“junk bonds”)4. Several studies based on weekly and monthly data support the 

hypothesis of inefficiencies in corporate bond markets, as well as in stock markets including 

Kwan (1996) and Blume, et al. (1991). In contrast to previous mentioned studies, Hotchkiss & 

Ronen (2002) found no empirical evidence of market inefficiencies by using daily and hourly 

data. 

  

                                                
4 Junk bonds are defined as bonds with a credit rating of BB or lower by the larger credit rating agencies 
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3. Preference share characteristics and market development 
 

This section aims to give the reader a more thorough picture regarding what a preference 
share is, what the characteristics are and how the Swedish real estate market has evolved 
during the investigated time period. 

 

3.1	Preference	share	characteristics		

Due to the financial crisis, followed by a series of new regulations, banks have incorporated a 

more restrictive approach regarding corporate lending, which has affected sectors that utilise 

large fractions of debt, e.g. the real estate sector. Preference shares have consequently become 

an increasingly popular instrument for raising capital among real estate companies in Sweden. 

On the other side of the spectrum, as interest rates are at record lows, the number of fixed 

income instruments that yield any significant interest have decreased. Preference shares with 

its debt characteristics, have consequently become an attractive alternative as they generally 

carry less risk than common shares but with yields, generally, exceeding corporate bonds. 

(Haskel, 2014) 

The main characteristics of a preference share is its seniority to common shareholders, 

however, it is subordinated to creditors. Also, it is often referred to as hybrid asset, classified 

as equity but with debt characteristics. The holder has preferred right to a company’s future 

profits, as it entitles the holder to quarterly or semi-annually dividends. The dividend priority 

can come in the form of a fixed pre-determined percentage of the listing price, or a certain 

percentage of future profits, such preferred shares are classified as limited preference shares. 

It is also possible to issue participating preferred shares, which entails that the holder will 

receive a fixed dividend, as the limited share, and then share the possible ordinary dividend 

with common shareholders. However, the priority to dividends are not guaranteed, it still 

requires an active vote at the general meeting and is thereby subject to that there are 

distributable funds available. In absence of a pay-out, the preference share is cumulative, 

meaning that an absent dividend will result in a priority to receive the dividend later on with 

pre-determined interest. (Skog, 2011) 

Preference shares can also be divided into convertible and non-convertible shares, where 

convertible shares can be transformed into common shares in the absence of pre-determined 

dividends. However, in Sweden, there are only non-convertible preference shares listed. The 

fixed dividends should make the preference share more predictable and less volatile in 
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relation to common shares. (Poike, 2013)  

If the company goes insolvent, the preference shareholder has a liquidation precedence that is 

senior to common shareholders. The preferential right for the company’s assets acts to protect 

the preference shareholder from infringement by common shareholders, who otherwise, in 

extreme cases could decide to suspend dividends and liquidate the company and thereby 

squeeze preference shareholders. Further, the preference shareholder and the company, has 

the right to demand redemption of the preference shares, at pre-determined prices, and convert 

them into cash that could limit both potential large appreciation and depreciation of the share 

price. Hence, in an event where the company does not precede as planned, the preference 

shareholder can redeem their shares and obtain a pre-determined nominal amount. (Nyman, et 

al., 2012). In contrast to debt holders, the preference shareholder has no right to file for 

bankruptcy, even if dividends are absent, this makes the instrument less risky than issuing 

debt from an issuers perspective. (Howe & Lee, 2006) 

Preference shares have, in many cases, limited voting rights. However, in Sweden, according 

to “4:5 Aktiebolagslagen” the voting right cannot be less than 10:1 (the same voting power as 

most class B shares), compared to common share (often class A shares), for Swedish 

registered limited corporations (Megginson & Smart, 2008, p. 4:5 Aktiebolagslagen). From 

this perspective preference shares can be regarded as an attractive mean of raising capital, as 

it limits the dilution of shareholder power. (Howe & Lee, 2006), (Myhre-Jensen, 2014) 

From an issuer’s perspective, there are also regulatory aspects promoting preference shares, as 

it is classified as equity, and not debt, the firm’s capitalization skews more towards equity and 

less debt; which could motivate distressed firms to issue preferred shares over debt (Callahan, 

et al., 2001). Further, it comes with a larger degree of flexibility in contrast to debt, which 

often include covenants. Also, another aspect motivating firms to favour the issuance of 

preference shares is due to absence of pre-determined maturity date. As all debt instruments 

have a maturity date and needs to be refinanced at some point, this makes the company more 

exposed to the current economic state, e.g. financial crises (Dagens Industri, 2016).  
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3.2	Market	development		

The Swedish real estate sector, as a whole, has over the past five years experienced significant 

stock market returns, as the general real estate index has increased by approximately 100%. 

There are several factors contributing to the favourable property climate including 

macroeconomic, monetary policies and financial aspects (Daag, 2016).  

The Swedish economy is experiencing an economic upturn with growing population and 

decreasing unemployment rate resulting in decreasing vacancies pushing rental levels even 

higher. The demand outweighs supply and has resulted in record high transaction volumes in 

2014 (SEK 162 bn), 2015 (SEK 151 bn) and so far in Q1 2016 whereas yields5 have passed 

below 4% in Stockholm region, a market that accounts for almost 30% of total transaction 

volume (Åkerberg, 2016) (Daag, 2016). As the Swedish real estate firms can apply the IFRS 

accounting framework, opening up for book values based on market valuations, which has a 

direct effect on the balance sheet, income statement and thereby net income (Skatteverket, 

2005).  In a sector characterised by high leverage fuelled by negative interest rates, the current 

expansion in monetary policies contribute to significant cost reduction that increases the net 

income and has formed a high interest among investors (Newsec, 2016) (Daag, 2016). 

3.3	Sample	development	

Investors investing in real estate common shares, included in the sample for this study, have 

during the investigated timeframe experienced vast returns compared to the average stock 

market index OMXs306. Only one firm, Corem, has performed worse than the OMXs30 with 

its 5.8% compared to 7.4% while Victoria Park, Alm Equity and Balder stock prices have 

increased by 218%, 154% and 105% respectively. See the sampled common share 

development in Graph 1. 

                                                
5 Net operating income divided by property market value equals the yield.  
6 OMXs30 is a value-weighted index including the 30 largest listed companies in Sweden and is used as a 
benchmark in this study, if not stated otherwise. 
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Graph 1  

Common share development  

 

The historical preference share price development follow a similar trend among all firms, 

peaking in the first quarter of 2015 and thereafter declining. As interest rates decreased in 

Sweden, the preference shares attracted a wider array of investors by its high fixed dividends 

and relative high yields. This contributed to soaring prices and consequently several 

preference shares became miss-priced and did not reflect the risks (Dagens Industri, 2016). A 

majority of sampled preferred shares would come to be traded above its redemption level, e.g. 

Fast Partner (+17%), Corem (+16%) and Sagax (+14%), and soon analysts went public to 

warn investors of the hype (Affärsvärlden, 2015) (Nasdaq, 2016). This in conjunction to eight 

new issuances of preference7 shares during the first half of 2015 saturated the market and 

fuelled by Oscar Properties redemption announcement in April 2015 (Wallén, 2015). Its 

preference share was at the time traded above the redemption level at SEK 240, resulting in a 

9.5% loss for preference shareholders in one day (Strandberg, 2015). The uncertainties and 

distrust among investors can be observed in the Graph 2 as prices began declining in during 

spring 2015. Finally, it can be further illustrated during a longer timeframe in Graph 12 in 

Appendix 9.2. 

                                                
7 Reissuance of existing preference shares with the exact same structure as the original shares 
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Graph 2  

Preference share development 
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4.	Theoretical	framework		
 

In this section the reader will be provided with the theories applied in this paper, starting 
with financial theory and then a more in-depth insight in the econometrical concepts applied 
in this study. 

 

4.1	Efficient	Market	Hypothesis	

Developed in late 1960 by the Nobel Prize Awarded Professor Fama (1970), the efficient 

market hypothesis (EMH), is today one of the fundamental theories in finance. The theory 

states that prices of financial assets in a liquid market are random and is fully reflected by all 

available information, i.e. the prices are the intrinsic value, not under nor overvalued. 

According to EMH, efficient markets can be distinguished in three different forms depending 

on available information: “weak”, “semi strong” and “strong”. (Fama, 1970) 

The weak form of efficiency emphasizes that the current prices reflect all historical 

information, meaning that no investor can successfully study historical returns in order to gain 

future returns. Therefore, technical analysis, technique of identifying previous trends in price 

movements, is not an efficient tool of generating profits because there are no patterns in a 

random walk time series. (Fama, 1970) 

The semi-weak form states that current asset prices reflect all available public information, in 

addition to historical prices, the semi-weak form includes company announcements, quarterly 

and annual reports as well as publications and non-financial news such as macro-economic 

data. It is not possible to generate excess returns based on what is known to the public, as 

prices rapidly adjusts to all new public information. Neither technical nor fundamental 

analysis, i.e. analysis and forecasts of a corporation’s financial record, is a consistent tool to 

achieve excess returns. (Fama, 1970) 

The strong form is the most extensive of EMH as prices reflect all information, including both 

public and insider information (private). Insider trading is regulated by national laws and is 

illegal and therefore not possible, except for countries without legal barriers. (Fama, 1970) 
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4.2	VAR	and	VECM	

4.2.1	The	Vector	Autoregressive	Model		

The economist Christopher Sims developed the VAR model in 1980 as a result of lacking 

efficient econometrical methods capturing the turbulent macro-economic development in the 

1970’s. The VAR model has become increasingly popular in the macro-economic and the 

financial universe due to its relative simple application. The VAR model is a multi-time series 

model utilizing the lag structure to determine non-coexistent relationships among variables. 

(Stock & Watson, 2001) 

The VAR model based on two endogenous variables is constructed as the following:  

 
Y1# = %& +	 )&*+1	#,*

-

*.&	

+ /&*+2	#,*

-

*.&	

+ 1&# (1a) 

 
Y2# = %2 +	 )2*+1	#,*

-

*.&	

+ /2*+2	#,*

-

*.&	

+ 12# (1b) 

Where Yt-i = (Y1,Y2)t-i represent the ith lag of variable Yt, %& and %2	are the intercept, 

)&*, )2*, /&*	456	/2* are the coefficients and 1&# and 12# are the error term, which are expected 

to be free from autocorrelations as well as serial correlation, be normally distributed and have 

a mean of zero. Further, it is common to use the natural logarithm of the variables. (Agung, 

2009)  

In cases of non-stationary variables, the VAR model can be expressed in first differences. 

4.2.2	Co-integration	

The co-integrating concept relies heavily on the work made by Granger (1981) and further 

extended to include estimation procedures and tests by Engle & Granger (1987). The authors 

examined the relationship between time-series that were non-stationary and shared a mutual 

stochastic trend, characteristics that are often found in economic data. Suppose two variables 

expressed as time series containing unit root, both series can share some economic force that 

in the long-run link them together to form a long-run equilibrium, this link is in itself 
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stationary. Typical examples of this include, short- and long-run interest rates, consumption 

and income or prices of the same commodity in different markets. The long-run equilibrium is 

a stationary point, in which, some kind of force tend to push the variable back to its long-run 

equilibrium if it drifts away. (Engle & Granger, 1987). 

Engle & Granger (1987) formally define co-integration as: 

“The components of the vector x, are said to be co-integrated of order d,b, denoted 

7#~9:(6, <), if (i) all components of xt are I(d); (ii) there exists a vector a(≠ 0) so that @# =

4′7#~: 6 − < , < > 0. The vector a is called the co-integrating vector.” 

This means that a system is said to be co-integrated if there exist a parameter α, such that 

1# = D# − %7# is stationary. (Sorensen, 2016) 

Watson (1994) stated that several economic variables are co-integrated at order one, I(1), 

meaning that the series itself is non-stationary, but transformed into first differences makes 

them stationary. 4′7# is seen as the optimum error term, suggesting that a deviation from the 

long-term equilibrium will only be momentarily and does not have a solid impact. 

4.2.3	The	Vector	Error	Correction	Model	

The VECM is based on a standard VAR model expressed in first differences and an error 

correction-term.  

If co-integration is present, it can be corrected for by applying the VECM. There are other 

alternative estimators such as the Engel-Grangers two-step error-correction model which is 

less efficient in the context compared to the VECM. Motivations behind this is that the Engel-

Grangers models suffers from several flaws in the assumptions and construction where the 

model is estimated in two steps compared to VECMs single step estimation which prevents 

transferring estimation errors between the two steps. (Maysami & Koh, 2000) 

The procedure behind the justification of using the VECM estimator is divided into three 

steps: 

I. Estimate the unrestricted VAR model 

II. Perform the Johansen test of co-integration 

III. If co-integration is present, apply the VECM model  
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The general VECM model looks the following: 

 
∆+# = F +	 ΓH

I,&

H.&

∆+#,H + 	%)′+#,I 	+ J# (2) 

Where ∆ represent first differences, Yt is a p x 1 vector of variables that are I(1). F is the p x 1 

vector of constants. k is the number of lags and J# is the p x 1 vector of error terms that are 

assumed to be white noise. Also, ΓH is a p x p vector of coefficients that represents the short-

term adjustments among the variables. ) is the matrix of co-integrating vectors and % is the 

coefficient that represents the adjustment speed towards the long-term trend. Noteworthy is 

that if we exclude %)′+#,I we receive the VAR model expressed in first differences. 

(Maysami & Koh, 2000) 

4.2.4	Unit	root	test	

In order for series to be co-integrated, they need to be non-stationary (containing unit root) 

and both need to be integrated by the same order. The researcher, thereby, has to test for 

stationarity in the data. Two tests that are widely used in the context are the Augmented 

Dickey Fuller test (ADF), first developed by Dickey & Fuller (1979), and the Phillips Perron 

test (PP) (Phillips & Perron, 1988) 

 The ADF-test allows for unit root testing when autocorrelation is present. The equation, in 

which the null hypothesis relies on is given by: 

 
∆D# = F + KD#,& + L*∆D#,& + J#

I

*.&

 (3) 

Where y is the dependent variable, F is a constant, L is an AR coefficient (i.e. a trend) and 

K = (	L − 1) and the error term J# which is supposed to be independent and identically 

distributed (i.i.d) whereas the summation catches the included lag structure. The hypothesis is 

given by the equation below: 
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 MN:	K = 0	456	M&:	K < 0 (4) 

Finally, under the null hypothesis, the t-statistic follow a non-normal distribution and critical 

values is therefore found in Dickey & Fuller (1979). 

The ADF-test is fairly simple to implement, however, it has some drawbacks due to the lag 

structure. The included lag length, which should catch the autocorrelation structure, is a 

sensitive issue when it comes to the results of the test. Too few lags will lead to bias, meaning 

that the error terms are not i.i.d. On the other hand, too many lags will lead to more 

parameters, resulting in loss of power. (Schwert, 2002) 

Ng & Perron (1995), proposed a step-by-step approach when analyzing the lag structure. By 

estimating a regular OLS by choosing a maximum lag length (kmax), the researcher then tests 

if the coefficient of the last lag is significant. The researcher then repeats the procedure by 

decreasing the lags until the last lag is significant.  

Correlative to the ADF-test, Phillips & Perron (1988) came up with the PP-test. In contrast to 

the ADF-test, the PP-test ignores autocorrelation and heteroscedasticity differently by 

modifying the test statistics. The PP-test equation is given by: 

 ∆D# = F + )Q + %D#,& + 1# (5) 

Where F is a constant, t is a trend and ut is the stationary error term. The hypotheses are given 

by: 

 MN:	% = 0	456	M&:	% < 0 (6) 

The hypotheses are the same as in the ADF-test, however, instead of assessing the Q∝, Phillips 

& Perron (1988) transforms the statistic by a Newey-West estimator, which adjusts for 

possible heteroscedasticity and autocorrelation. Phillips and Perron presented that the final 

statistic follows the same distribution as the ADF-test, presented by Dickey & Fuller (1979). 

The difference between these tests is most evident in small samples, however economic 

practitioners often suggest the PP-test.  
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4.2.5	Lag	length	criteria	

The number of lags included in the VAR- and VEC-models is of substantial essence when it 

comes to interpreting the results. Over-fitting or under-fitting the models can bring strong 

asymmetries in the summary statistics. Under-fitted models tend to underestimate the true 

dynamics and can very well result in unrealistically tight confidence intervals. On the other 

hand, over-fitted models will only yield less precise estimates in the impulse response 

function. This means that there is a severe asymmetric relationship between over-fitted and 

under-fitted lag structures. (Lutz, 2001)  

The most widely used lag-selection tests are the Akaike Information Criterion (AIC) and the 

Schwarz Information Criterion (SIC) (Lutz, 2001). However, there are several tests available 

in order determine the optimal lag order, Lütkepohl (1985) argues that the Schwarz Criterion 

(SIC) performs best in finite small samples and is best applied in short-term forecasting while 

AIC is most widely used for large sample8 when applying the VAR model. In contrast, Lutz 

(2001) makes the case that AIC is better in finite-order VAR models as well. de-Graft Acquah 

(2010) argues that AIC does not depend on the sample size and that SIC tend to underestimate 

the lag structure. Both AIC and SIC are based on maximum likelihood estimations, where the 

most negative value of tested lags induces the correct lag length. (Koehler & Muphree, 1988) 

4.2.6	Testing	for	co-integration	vectors	

Engle & Granger (1987) suggest that testing for co-integration can be proceeded with a three-

step method using OLS. See equation below: 

 D# =	∝+ ) + 1# (7) 

Stock (1987) showed that the OLS estimation is reliable, even though x correlates with the 

error-term and converge at a faster pace than normal.  

The second step is to break out the error term from the equation and test for stationarity.  

 1# = 	D# −	∝+ ) (8) 
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The stationarity test is performed by the usual ADF-test, this procedure is called Co-

integration Regression ADF test (CRDAF). As previously stated, the autocorrelation is 

adjusted for by using sufficient amount of lags. With the same hypotheses as stated 

previously, the equation will in that case be written as following: 

 
∆1# = F + K1# + ∆1#,& + J#

I

*.&

 (9) 

The null hypothesis is still: K = 0 and if it would be rejected, we conclude that there is co-

integration in the system, i.e. the co-integration is stationary and does not follow a random 

walk. 

In cases where the researcher includes more than one explanatory variable, there could be that 

the system contains more than one co-integrating vector. In such cases, the OLS estimation, 

mentioned above is obsolete. Such cases require the use of the Johansen Co-Integration test, 

established by Johansen (1988). Johansen applies a maximum likelihood estimation in the co-

integrating space, meaning that the test is performed using a likelihood ratio test (LR), divided 

into Trace and Maximum Eigen values. 

In order for the Johansen co-integration test to be reliable, four assumptions must be fulfilled: 

I. The VAR process must be properly specified 

II. The error terms are independent and identically distributed, i.e. a mean of zero and a 

variance covariance matrix ⋀ 

III. No structural breaks 

IV. All series are integrated at the same order 

(Burke & Hunter, 2005) 

4.2.7	Granger	Causality		

Granger Causality developed by Granger (1969) is a statistical hypothesis test often used in 

the economic universe to determine if one time-series can forecast another. As variables often 

contain information that might cause other variables and often with lags. The Granger 

Causality utilizes the lag structure and tests the system of these preferences.  
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If X and Y are two time-series variables, the Granger Causality can be defined as the 

following: 

“X is said to Granger-cause Y, if Y can be better predicted using the histories of both X and Y 

than it can by using the history of Y alone” (Arratia, 2014) 

The phenomenon of Granger causality, where X causes Y, is illustrated in Graph 3 below. 

Graph 3  

Causality illustration 

 

Granger causality can be measured by regressing the variables estimated in the VAR or the 

VEC model. One can then perform a regular F-test on the lagged variable coefficients of X in 

order to determine the causality from X to Y, or reversed, to examine the relationship from Y 

to X. (Sims, 1972) 

4.2.8	Impulse	response	functions	

The impulse response is an infinite moving average function allowing the researcher to 

estimate the effects in a system of an exogenous shock in one of the variables. However, in 

the real world, an error, or shock, is unlikely to be isolated to one particular variable. In a 

stable system, over time, the Moving average coefficient will fade and eventually go to zero 

as → ∞. In contrast, in a non-stationary system, the shock can have infinite effect on the 

variables as they will not converge to zero, which is due to the unit root. Meaning that in real 

cases, both the impulse and response should mean revert to zero (Lütkepohl & Reimers, 1992) 

Testing for contemporaneous correlation among the residuals is critical as it, if present, will 

lead to instantaneous effects in the impulse response functions. However, one can also 
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exclude the contemporaneous effects in order to efficiently illustrate the behaviour after an 

exogenous shock.  

4.2.9	White	Noise	
An assumption in both the VAR and VEC model is white noise residuals, i.e. the residuals 

should have a mean of zero, be homoscedastic with no serial correlation, therefore, any 

researcher should test for these characteristics to ensure that the results are reliable. The 

following procedures can be performed in order to test for such characteristics: 

I. Normality: Jarque Bera test 

II. Heteroscedasticity: White’s Heteroscedasticity test 

III. Autocorrelation: Serial Correlation LM test  

Further, an impact of using first differences may create ARCH-effects (autoregressive 

conditional heteroscedasticity), but the co-integration tests are robust to these effects. Further, 

both the Vector Autoregressive Regression and the Vector Error Correction model are, to 

some extent robust for non-normally distributed error terms, as long as the errors are 

symmetrically distributed, i.e. in cases of severe skewness, the researcher must be cautious 

when analysing the results.  (Pynnönen & Knif, 2009) 
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5.	Methodology	
 

This section aims to give the reader an overview of the data that has been used throughout 
this study, how it is collected, processed and interpreted as well as critical aspects.

 

5.1	Data	sampling	

This study is based on daily closing prices of nine firms listed on the Nasdaq OMX stock 

exchange in Sweden. As of February 2016, there were 20 different publicly traded preference 

shares in Sweden, of which 15 operate in the real estate sector whereof 10 also have listed 

common shares. The sample includes Alm Equity, Amasten, Balder, Corem, Fast Parner, 

Hemfosa, Klövern, Sagax and Victoria Park where Prime Living has been excluded due to the 

late IPO in June 2015. Further, all firms are either property owners (commercial and/or 

residential) or real estate developers, i.e. no real estate construction companies. The 

investigated period runs from 2014-12-15 to 2016-04-26, corresponding to 339 trading days 

of each entity. All data has been gathered from the Thomas Reuters Eikon database, which is 

widely renowned and reliable. Also, all gathered data exclude dividends and are adjusted for 

splits and reversed splits. The reason why dividends have been excluded is that our goal is to 

determine the actual relationship behind asset prices, i.e. the prices in which the market 

operates, and not the relationship between total returns. The specific time period was selected 

as a trade-off between included firms and sample length, where we prioritised the number of 

companies but still cover a sufficiently long time period. 

Firm specific structure of preference stock and capitalization has been compiled from each 

firm’s annual report and articles of association to ensure reliability and to avoid second 

sources or misinterpretation.  

In previous literature researchers have, in general, applied three different frequencies of 

collected data; daily, weekly and monthly data. Smaller frequencies, as hourly data might be 

subjected to intra-day trading while longer time frames, such as quarterly and semi-annual 

would still capture long-term linkages but not the short-term linkages and has therefore not 

been considered.  

From the perspective of determining what frequencies to use, there is a clear trade-off 

between suitability and sample size, as longer time frames result in significant loss of 

observations. As this study intends to study the short-term and long-term linkages we do not 
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want to exclude short-term movements and has therefore chosen not to use monthly data. As 

stated in the study of Hotchkiss & Ronen (2002) who used daily data and also rejected the 

majority of previous empirical researches that applied longer time frames, we find it plausible 

to use daily data. 

5.2	Data	processing	

After all data was gathered through the Thomson Reuters database it was imported into excel 

where all information was merged in order to construct our dataset. There was no need for any 

extrapolations as there were no missing observations. Further, all daily closing prices were 

transformed to natural logarithms and, hence, the first differences are interpreted as the daily 

returns. 

In addition, as a control regression, we constructed a time series corresponding to the second 

half of the investigated period. This is motivated by the fact that if any significant patterns 

should be found in the investigated period, this approach would enable further insights and 

the possibility to confirm these findings for a shorter timeframe.  

Further, another question that arise was how the market capitalization effects the possible 

relationships, so we constructed two indices containing the five largest (Balder, Fast Parner, 

Hemfosa, Klövern and Sagax) and the second the four smallest (Alm Equity, Amasten, Corem 

and Victoria Park). Both indices were constructed with equal weight for each company, i.e. 

the average return for each day. 

See Appendix 9.3.1 for an overview of the descriptive statistics, as well as an overview of the 

variables. 

5.3	Data	overview	

The annual volatility in the common shares and preference shares differs significantly as the 

preference shares ranges in quite narrow intervals between 11%-15%, compared to 23%-47%, 

indicating that there is higher risk associated with owning common shares. With regards to 

number of shares being traded, the common shares are by far most traded amongst all firms in 

the sample, except for Alm Equity and Sagax. Alm Equity distinguishes itself as its common 

stock has increased by 154% with significantly lower trading volumes than the other firms in 

the sample, however, the preference share is traded significantly more. See Table 1.  
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Table 1  

Financial overview 

	

	 	 Common	share	
	

Preference	share	

Firm	
Market	Cap	
(MSEK)	

Correlation	
(Stock-Pref)	

Annual	
volatility	

Capital	
gain	

Avg.	
trading	
volume	

	

Annual	
volatility	

Capital	
gain	

Avg.	
trading	
volume	

Alm	Equity	 2,670	 0.10	 39.43%	 154.31%	 436	

	

11.79%	 -7.22%	 6,675	

Amasten	 504	 0.27	 23.48%	 39.27%	 279,083	

	

13.01%	 -2.18%	 1,660	

Balder	 34,700	 0.32	 29.35%	 102.28%	 276,461	

	

11.73%	 -7.79%	 12,706	

Corem	 3,200	 -0.02	 40.60%	 5.80%	 20,161	

	

13.95%	 -16.48%	 5,985	

Fast	Partner	 7,400	 0.07	 31.16%	 40.10%	 14,430	

	

12.59%	 -19.24%	 1,835	

Hemfosa	 15,400	 0.32	 34.35%	 17.20%	 325,078	

	

15.14%	 -3.86%	 29,585	

Klövern*	 13,900	 0.38	 32.66%	 18.62%	 214,141	

	

11.35%	 -8.11%	 42,040	

Sagax*	 13,900	 0.19	 46.65%	 68.56%	 53,255	

	

14.03%	 -10.11%	 65,712	

Victoria	Park**	 4,600	 0.19	 32.95%	 218.33%	 250,044	

	

13.37%	 -4.46%	 1,713	

Note: Volatility: annualised volatility during the research period 
Capital gain: return on capital during the research period (excluding dividends) 
* Class A shares used due to greater liquidity and trading 
** Class B shares used due to greater liquidity and trading 

 

Overall, the preference shares in our sample are homogeneous with respect to the legal 

structure but with individual differences in the annual effective rate, redemption price and the 

redemption routine.8 Further, all companies share a similar capital structure characterized by a 

high leverage representing between 60-75 percent of capitalization. Regarding the equity 

distribution, it can be segmented into two groups, those with equal amount of preference 

shares and those skewed towards common equity. Finally, all firms have paid out all 

dividends to preference shareholders at the pre-determined dates during the investigated 

period. See Appendix 9.2 Table 8 and Figure 1 for a summary of each preference share 

structure, as well as capital structure.  

5.4	Validity	and	credibility	

This study is based on an inductive approach, which means that the conclusions presented are 

based on the reliability of the models used throughout this thesis (Bryman, 2008). The 

approach is quantitative and by the use of secondary data, this type of data is best recovered 

through a trustworthy provider, in this case Thomson Reuters (Bryman, 2008). The advantage 

of using secondary data, in the form of official statistics from a trustworthy database, is that 

the credibility is high, as Thomson Reuters is a world leading news and financial data 

provider. We thereby believe that the reliability in this study is fulfilled. Finally, we believe 

                                                
8 Articles of Association (Alm Equity, Amasten, Balder, Corem, Fast Partner, Hemfosa, Klövern, Sagax and Victoria Park) 
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that the validity is met by us using recognized statistical methods throughout this thesis 

(Bryman, 2008). 

5.5	Critical	aspects	

Sweden is currently in an unusual economic state with negative interest rates, housing 

shortage, demand for commercial real estate suppressing the supply, all these factors are ideal 

for the real estate sector but this is, however, not a “normal” state of the economy whereof the 

results should not be generalized until further research has been conducted. The preference 

share market in Sweden, and in other countries, is not that comprehensive, i.e. if the time 

period would be extended the analysed companies would significantly decrease and this 

becomes a trade-off question between entities and observations. Further, it must be weighed 

against the actuality of the data, for longer time periods the results can be considered out-

dated.  

Regarding the selection of the collected data, both weekly and daily can be justified where 

argument against, for instance, is that daily data may include intra-day trading trends while 

weekly data may exclude short-term price adjustments.  

If one includes dividends, this would give a more representative cumulative dataset of each 

company but as this study intends to examine the actual price movements (and not total 

return), which we believe is a more realistic standpoint, we have excluded dividends. Also, by 

including dividends, this might increase the possibility of co-integration as both assets’ total 

returns would have been included.  

The dataset have heteroscedasticity present in several time series, which could lead to 

underestimated relationships. Moreover, heteroscedasticity and non-normally distributed 

residuals are common in financial data. However, Bayraci, et al. (2010) conclude that the 

VAR model is still a satisfactory model for estimating relationships and that the impulse 

response functions estimated through the VAR model are the most suitable. Further, they 

argued that in order to find alternative estimators one has to investigate the general dynamics 

in each market. Bayraci, et al. (2010) concluded that the multivariate GARCH models were 

most suitable for the Turkish stock market between 2006-2010 and that the VAR model was 

most suitable for the fixed income market. They also tested ARMA(1,1) and ARMA(1,3). 

However, the dynamics change over time, as stated, the time period they investigated 
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incorporated the financial crisis in 2008. We can conclude that we do have issues but it could 

very well be that the VAR model is the most suitable in our case, however, finding the 

ultimate model for Swedish market dynamics is outside the scope of this study. Further, as 

Bayraci, et al. (2010) argues that since the impulse response functions estimated in our model 

is preferred and that we can determine the relationships graphically, we believe that we have 

found a satisfactory estimator for the purpose in this study. 

Finally, tests indicate unit root in three common share variables, in level, in the whole time 

period and in one variable of the control regression. This violates the assumption for applying 

co-integration tests, i.e. both variables are integrated at different orders. Since the common 

share, in these cases, follow a random walk and should thereby not convert to any trends. This 

has not, to the best of our knowledge, any effects on the causalities more than that these 

variables cannot be granger caused by another variable, since they are random. However, it 

should be able to Granger cause other variables. Several other researchers have come to 

include these unit root variables, however, still applying first differences. Note, they are 

stationary in first differences but the results should probably be assessed cautiously.  

5.6	Sustainability	aspects	

From a social point of view, preference shares serve as an important vehicle for raising capital 

in the real estate sector. That is important since property owners and real estate developers are 

essential as they provide key fundamentals in the form of housing and commercial real estate, 

a market that for several years has been associated with lack of supply, a problem that 

increase inequality in society. Altogether, well-developed capital markets are important for 

the society’s future development and prosperity. In addition, from an economic perspective, 

well-functioning financial markets serve as a corner stone in order for the market to be 

trustworthy among investors. The efficient market hypothesis is one aspect that should be 

fulfilled in order to build trust in the market place, so that all investors can take part on equal 

grounds.   
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6. Empirical Results  
 

In this section, we present the results that were conducted through various statistical tests 
that were used. The output tables regarding these tests are found in Appendix 9.3. All 
regressions and tests have been performed in Eviews. 

 

6.1	Main	results	

6.1.1	Unit	root	test		

As co-integration requires that all variables included in the system are integrated by the same 

order, all variables are therefore tested for unit root in order to determine if they are stationary 

or not. All results are presented in the Table 12 in Appendix 9.3.2. The test was pursued by 

using the Augmented Dickey Fuller test (ADF) with a lag structure corresponding to the 

optimal automatic lag determined by the Akaike information criterion with an intercept and 

no deterministic trend. The test statistics indicates that Amasten, Hemfosa and Sagax are not 

integrated by the same order, hence, they are excluded from the co-integration tests, as it 

requires that two non-stationary time series. 

6.1.2	Lag	length	selection	results	

As previously stated, we have applied the Akaike information criterion when determining the 

optimal lag structure of each regression. In test results presented in Table 13 in Appendix 

9.3.2, it is reported that all lags should be between zero and two. In those cases, where the 

criterions suggest that the number of lags should be zero, we have used one lag since we 

rather overestimate than underestimate the model. 

6.1.3	Other	tests	

Next step, testing for serial correlation, the results are presented in Table 14 in Appendix 

9.3.2. There are no issues with serial correlation among the residuals, with regards to the lag 

structure for each time series.  

In the residual test presented in Table 15 in Appendix 9.3.2, seven out of the nine regressions 

error terms suffers from heteroscedasticity. But, as discussed in the theory section, this is a 

common problem when interpreting financial data but both the VAR-model and VEC-model 

are, to some extent, robust to heteroscedasticity. However, in the cases of Alm Equity and 
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Balder we can see that their test statistic is much higher, meaning that the results should be 

interpreted cautiously. 

In Table 16 in Appendix 9.3.2, we can see that none of the residuals follow a normal 

distribution. Yet again, this is common when analysing financial data. This means that the 

residuals are not white noise. 

6.1.4	Johansen	Co-integration	test	

In the test results of co-integration presented in Table 2 below, the Trace test and the 

Maximum Eigen test depict that there are no co-integrating vectors in any regression, i.e. no 

long-term adjustment coefficients, which indicates that the VAR-model is a suitable 

estimator. Note that, since there is only one independent variable in each regression, the 

maximum number of co-integrating vectors is limited to one in each system.  

Table 2  

Johansen co-integration test 

Johansen	Cointegration	test	

Hypothesized	No.	of	CE(s)	 Trace	Statistic	 Prob.	 Max-Eigen	Statistic	 Prob.*	
Alm	Equity	

None	 2.546729	 0.9836	 2.518061	 0.9735	

At	most	1	 0.028667	 0.8655	 0.028667	 0.8655	

Balder	
None	 12.05756	 0.1542	 9.737265	 0.2298	

At	most	1	 2.320291	 0.1277	 2.320291	 0.1277	

Corem	
None	 14.4515	 0.0714	 14.20059	 0.0512	

At	most	1	 0.250914	 0.6164	 0.250914	 0.6164	

Fast	Partner	
None	 9.982147	 0.2821	 9.751751	 0.2287	

At	most	1	 0.230395	 0.6312	 0.230395	 0.6312	

Klövern	
None	 9.022106	 0.3633	 8.676859	 0.3140	

At	most	1	 0.345247	 0.5568	 0.345247	 0.5568	

Victoria	Park	
None	 5.61873	 0.7400	 4.918361	 0.7521	

At	most	1	 0.700369	 0.4027	 0.700369	 0.4027	

	*MacKinnon-Haug-Michelis	(1999)	p-values	
Null	Hypothesis:	Number	of	co-integrated	equation	
Note:		Intercept	and	no	deterministic	trend.	Amasten,	Sagax	and	Hemfosa	were	excluded,	see	section	5.1.1	
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6.1.5	VAR	estimates	

The VAR model estimates for each given company is presented in Table 17 in Appendix 

9.3.2. The lagged coefficient of each preference share generally has a negative effect on the 

next day’s return. Also, all regressions, except Fast Partner, have positive coefficients with 

regards to the lagged stock returns. This is not the case when the common share is pertained 

as the dependent variable. The R-square values are low in all regressions, which is mainly the 

result of using first differences. However, the R-square values are not of primary interest 

because it does not confirm or determine co-integration or causalities. 

6.1.6	Granger	Causality	

From the test results of Granger causalities, presented in Table 3, five significant short-term 

relationships can be distinguished in Amasten, Corem, Hemfosa, Klövern, and Victoria Park. 

In the case of Amasten (1%), Hemfosa (1%), Klövern (5%) and Victoria Park (10%)9, there is 

a short-run causality running from the stock to the preference share. This indicates that 

historic common share returns have a significant impact on the future preference share returns 

during the period. Regarding Corem, there is an opposite short-run causality running from the 

preference share to the common share, at a 10%-level. Regarding the other companies, there 

is no evidence of any short-run causality.  

 

  

                                                
9 The parenthesis refers to significance level 
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Table 3  

Granger causality test 

Wald	test	 Chi-square	value	 Prob.	
Alm	Equity	

No	short	run	causality	from	stock	to	pref	 0.302511	 0.8596	

No	short	run	causality	from	pref	to	stock	 2.117715	 0.3469	

Amasten	

No	short	run	causality	from	stock	to	pref	 12.97696	 0.0015***	

No	short	run	causality	from	pref	to	stock	 1.186052	 0.5527	

Balder	

No	short	run	causality	from	stock	to	pref	 1.872627	 0.1712	

No	short	run	causality	from	pref	to	stock	 1.130634	 0.2876	

Corem	

No	short	run	causality	from	stock	to	pref	 0.960023	 0.6188	

No	short	run	causality	from	pref	to	stock	 5.21433	 0.0737*	

Fast	Partner	

No	short	run	causality	from	stock	to	pref	 0.032483	 0.8570	

No	short	run	causality	from	pref	to	stock	 0.012079	 0.9125	

Hemfosa	

No	short	run	causality	from	stock	to	pref	 9.75631	 0.0018***	

No	short	run	causality	from	pref	to	stock	 0.329382	 0.5660	

Klövern	

No	short	run	causality	from	stock	to	pref	 5.591029	 0.0181**	

No	short	run	causality	from	pref	to	stock	 0.048525	 0.8257	

Sagax	

No	short	run	causality	from	stock	to	pref	 0.219157	 0.6397	

No	short	run	causality	from	pref	to	stock	 0.056025	 0.8129	

Victoria	Park	

No	short	run	causality	from	stock	to	pref	 3.776847	 0.0520*	

No	short	run	causality	from	pref	to	stock	 0.016996	 0.8963	

Null	hypothesis:	No	Granger	causality	 		 		

***	Significant	at	a	1%-level	
	  **	Significant	at	a	5%-level	
	  *Significant	at	a	10%-level	
	  

 

In Table 4, the test results have been compiled into a summary table to illustrate the main 

findings. It can be noted that in the cases of causality running from the common share to the 

preference share, there are among the highest contemporaneous correlation. On the other 

hand, in the case of causality running from the preference share to the common share, we see 

a zero contemporaneous correlation among the residuals.  
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Table 4  

Summary table – main findings 

Company	 Lag	length	 Co-integration	 Causality	from	
stock	to	pref	

Causality	from	
pref	to	stock	

Contemporaneous	
correlation	

Alm	Equity	 2	 No	 No	 No	 0.14	

Amasten	 2	 -	 Yes***	 No	 0.28	

Balder	 1	 No	 No	 No	 0.31	

Corem	 2	 No	 No	 Yes*	 0.00	

Fast	Partner	 1	 No	 No	 No	 0.07	

Hemfosa	 1	 -	 Yes***	 No	 0.34	

Klövern	 1	 No	 Yes**	 No	 0.38	

Sagax	 1	 -	 No	 No	 0.20	

Victoria	Park	 1	 No	 Yes*	 No	 0.19	

Note:	Amasten,	Hemfosa	and	Sagax	were	excluded	from	the	co-integration	tests	because	they	were	not	integrated	by	the	

same	order	

*	Significant	at	10%-level	

**	Significant	at	5%-level	

***	Significant	at	1%-level	

 

6.1.7	Impulse	response	functions	

In this section we will discuss the impulse response functions in the cases where we have 

found support for Granger causalities. All impulse response functions are performed by 

isolating the shock to one variable by transforming and excluding contemporaneous 

correlation among the residuals10. In other cases, we would have seen an instant impact on the 

responses, see Table 4 in previous section for contemporaneous correlation among the 

residuals. As there are no unit roots among the variables in first differences and the expected 

value of the residuals are zero, an exogenous shock will imply that the impulse response 

eventually will mean revert to zero. Also, the red dotted lines outside the impulse response 

functions represent the significance intervals.  

In the case of Amasten, we can see that the response of the preference share to a shock in the 

common share is significant, see upper right graph in Graph 4. Also, the effect is positive. On 

the other hand, the response in the common share to a shock in the preference share is 

negligible and non-significant. Also, the contemporaneous correlation among the residuals is 

among the highest in the sample, 0.28 (see Table 4), indicating that there are instantaneous 

effects in the responses, however, these effects are cleared out in the impulse response 

functions, as previously discussed.  

                                                
10 See Table 18 in Appendix 9.3.2 for a detailed table over the contemporaneous correlations between the 
residuals for all included entities 
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Graph 4  

Impulse response functions - Amasten 

 

Further, in the case of Hemfosa, see Graph 5 below, we can also see that a shock in the 

common share carries a significant impact on the preference share and the effect is positive. 

The impact from a shock in the preference share, on the other hand, is negligible. Further, the 

responses seem to die out and converge to zero fairly quick in comparison to the other entities 

in the sample. We can also see that we have the second highest contemporaneous correlation 

among residual (0.34). 

Graph 5  

Impulse response functions - Hemfosa 
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In the case of Corem, as stated in the previous section, there is a causal relationship running 

from the preference share to the common stock at a 10%-level. This is illustrated in Graph 6 

below, if we look at the bottom left graph we can see the impact in the common share when 

we see a one standard deviation exogenous shock in the preference share. However, the 

magnitude of the response is quite low. Further, it takes approximately four days before all 

impulse responses dies out. When we look at the same relationship with regards to a shock in 

the common share, we can see that the magnitude translated to the preference share is 

negligible, which is in line with the Granger causality test in previous section. Also, all 

impulse and response functions eventually mean revert to zero, as is expected by the model. 

Note that we see two significant shifts in the lower right graph, the reaction on the common 

share to a shock in the common share. The same goes with the preference share, where we can 

see two significant shifts. Also note that Corem is the only firm in the sample that does not 

have any instantaneous effects as the contemporaneous correlation among the residuals is 

zero. 

Graph 6  

Impulse response functions - Corem 

 

In the case of Klövern, we can see the response of the preference share to a one standard 
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is expected since the preference share volatility is much lower, see Table 1 in Data overview. 
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response in the common share is negligible. Also note that the functions with an exogenous 

shock follow the same patterns, however to different magnitudes. Further, in this case we do 

not see the same shifts in the impulses, as we did with Corem. Finally, we can see that we 

have the highest contemporaneous correlation among residual (0.38). 

Graph 7  

Impulse response functions - Klövern 

 

In the case of Victoria Park, see Graph 8, we can see that the response of a shock in the 

common share will result in a positive effect on the preference share. Also, either exogenous 

shock will die out in approximately three days. The effect in the common share, with regards 

to a shock in the preference share is negligible, as is illustrated by the Granger causality test in 
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second day. The contemporaneous correlation among residuals is 0.19, which is an average 
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Graph 8  

Impulse response functions – Victoria Park 

 

 

6.2	Result	summary	–	Control	regression	

In the control regression, based on the second half of the initial time period, see Table 5, there 
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Table 5  

Summary table – main findings 

(2015-08-25 – 2016-04-26) 

Company	 Lag	length	 Co-integration	 Causality	from	
stock	to	pref	

Causality	from	
pref	to	stock	

Contemporaneous	
correlation	

Alm	Equity	 1	 No	 No	 Yes*	 0.05	

Amasten	 2	 No	 No	 No	 0.29	

Balder	 1	 No	 No	 No	 0.25	

Corem	 2	 No	 No	 Yes*	 -0.05	

Fast	Partner	 1	 No	 No	 No	 0.05	

Hemfosa	 1	 -	 No	 No	 0.41	

Klövern	 1	 No	 No	 No	 0.37	

Sagax	 1	 No	 No	 No	 0.14	

Victoria	Park	 2	 No	 No	 No	 0.12	

Note:	Hemfosa	was	excluded	from	the	co-integration	test	due	to	that	the	preference	share	and	the	common	share	was	

not	integrated	by	the	same	order	

*	Significant	at	10%-level	

**	Significant	at	5%-level	

***	Significant	at	1%-level	

 

In the case of Alm Equity during this period, there is now a causality running from the 

preference share to the common share, which is illustrated in Graph 9 below. The common 

share response is significant on a 10%-level. Also, the response of the common share to a 

shock in the preference share has a positive effect. Further, we can see that the there is a shift, 

with regards to the preference share, in day 2 in the upper left graph. 

Graph 9  

Impulse response function – Alm Equity  

(2015-08-25 – 2016-04-26) 
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In the case of Corem during this period, see Graph 10 below, the common share response is 

significant on a 10%-level. Also, we see a similar pattern in the impulses for both asset 

classes but the volatility has increased, i.e. the shock carries much more weight during the 

second half period. The volatility in the common share is, however, approximately the same. 

Further, we still see the same shift pattern with regards to the impulses, however, the impact 

of the shock seems to be greater as the reversion period to zero is prolonged.  

Graph 10  

Impulse response function – Corem  

(2015-08-25 – 2016-04-26) 

 

 

6.3	Result	summary	–	Large	and	small	cap	preference	shares	
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in the impulse response functions. Also, none of the time series consisted of unit root. Finally, 

the correlation between the returns is approximately 22 percent and contemporaneous 

correlation among the residuals is 0.28. 
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Table 6  

Summary table – main findings 

(Large and small cap preference shares) 

		 Lag	
length	 Co-integration	 Causality	from	large	

to	small	
Causality	from	small	to	

large	
Contemporaneous	

correlation	
Large	and	small	cap	
preference	shares	 3	 No	 Yes**	 No	 0.28	

Note:	The	indices	are	equally	weighted	as	the	largest	five	preference	shares	against	the	smallest	four	
*	Significant	at	10%-level	

**	Significant	at	5%-level	

 

When we look at the impulse response functions we can see that the large preference shares 

merely reacts to the exogenous shock in the small preference shares, see Graph 11 below. 

Also, the impact on the small preference shares to a shock in small preference shares takes 

several days to die out. Finally, most noteworthy is that the small preference shares show a 

negative effect to shocks in the large preference shares. 

Graph 11 

Impulse response function  

(Large and small cap preference shares) 
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7.  Discussion and conclusion 
 

In this section, we will first discuss our findings in relation to what has been previously 
reported in this study. Finally, we will summarise our findings in the conclusion section.

 

7.1	Discussion		

As discussed in the introduction and in the previous research section, several studies have 

presented evidence of inefficiencies in capital markets due to the existence of lead lag 

relationships and presence of co-integration. The results presented in this study are in line 

with previous research but to a lesser extent concerning the lead lag relationships. Further, we 

find no support for any co-integration relationships in contrast to several other researchers, 

e.g. Alexakis & Niarchos (1998) who are the only researchers, to our knowledge, that studied 

the relationship between common shares and preference shares. By analysing factors that may 

contribute to the lead lag relationships, we find few common denominators. However, the 

preference share structures are very similar among all sampled entities (see Table 8 in 

Appendix 9.2), which makes them suitable to compare with regards to other aspects, such as 

capital structure, correlation and trading volume.  

In the cases where common shares lead preference shares, we find some similar 

characteristics, for instance as Hemfosa and Victoria Park’s capital structures comprises the 

smallest fraction of preference shares in the sample (see Figure 1 in Appendix 9.2). This 

pattern deviates in the case of Amasten and Klövern as the equity is more equally distributed 

between common shares and preference shares. Further, trading volume appears to have a 

contributing effect since all four above mentioned firms have a significant higher trading 

volumes in their common shares compared to their corresponding preference shares (see 

Table 1 in section 5.3). However, it is not consistent among all firms in the sample, several 

other firms with a non-existing lead lag relationship share these traits. Further, firms with 

causality running from the common share to the preference share have relatively high 

instantaneous correlation among the daily returns in the sample (see Table 1 in section 5.3), 

which contradicted to our initial thoughts, as we believed that these patterns would almost 

solely be captured in the lag structure.  

An opposite causality to previously mentioned corporations is Corem with causality running 

from the preference share to the common share. The proportion of preference shares is larger 
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than the common share capital (see Figure 1 in Appendix 9.2). With regards to the trading 

volume, Corem has among the lowest common share trading volumes in relation to preference 

share trading volume (see Table 1 in section 5.3), but common share trading volume still 

outweighs the preference share trading volume. Further, possibly the most noteworthy, with 

respect to Corem, is that the instantaneous correlation between preference share and common 

share daily returns is slightly negative (see Table 1 in section 5.3), in fact Corem is the only 

firm in the sample with negative correlation between preference shares and common shares. 

Further, neither of the causalities running from common shares to preference shares held in 

the control regressions, i.e. the second half of the time period. This may indicate market 

corrections and adjustments as market inefficiencies apparently are fading. However, Corem’s 

causality from the preference share to the common share is still significant, and in addition, 

Alm Equity signifies the same relationship in the control regression. Further, regarding Alm 

Equity, the trading volume is significantly higher in the preference share, in comparison to the 

common share (see Table 1 in section 5.3), which is in line with previous reasoning regarding 

trading volume. With regards to the share price development, we do not see any significant 

trend changes that occurred during the second half of the period. However, the overall stock 

index OMXs30, began declining during this period but the common share index began 

increasing (see Graph 13 in Appendix 9.2). It could possibly be that the preference shares are 

more sensitive to general stock market fluctuations.  

To summarise the relationships between preference shares and common shares, there are 

obviously numerous factors determining the price development on both asset classes. Based 

on the results in this study, we cannot conclude that there are any general patterns for 

determining these causalities. As it appears, trading volume, capital structure and the 

correlation between preference shares and common shares are factors that seems to contribute 

to the lead lag relationships. This is however not consistent among all firms, and no general 

conclusions can be drawn based on these factors.  

Finally, one interesting finding in this research is the 5% significant lead lag relationship 

between large capitalised preference shares and small capitalised preference shares. The 

causality ran from large to small, i.e. large preference share historical returns influence future 

returns on small preference shares. Again, this could probably be due to the fact that the 

trading volume in the larger preference shares is significantly higher than the trading volume 
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for the smaller entities. Finally, when observing the impulse response functions, it appears 

that this is the only regression where there is a negative impact on the small preference shares 

to a positive shock in the large preference shares. This means that the smaller shares move in 

opposite directions to a shock in the large preference shares.  

7.2	Conclusion	

In this study, we have investigated the causal relationships between common shares and their 

corresponding preference share in the Swedish real estate sector, by using daily returns for 

nine companies. We find no evidence of co-integrated pairs but support for short-run 

causalities in five out of the nine examined pairs. These causalities violate the weak form of 

the efficient market hypothesis, which state that asset prices are random and not possible to 

forecast by the use of historical prices. It should be noted that all shares have fairly narrow 

redemption levels, which could be a factor that suppress the linkages between common shares 

and preference shares. However, a more general conclusion can be drawn from the fact that 

we found Granger causalities running from the five largest companies’ preference shares to 

the four smallest companies’ preference shares. It appears that this market is more relatively 

dependent on other preference shares, rather than firm specific aspects.  

In other words, we can conclude that there have been causalities among the preference shares 

and the common shares during the whole investigated period. However, these relationships 

are rejected in the shorter time period, except for one entity, indicating market adjustments 

and corrections as market inefficiencies are fading.  Further, we did not find any evidence of 

co-integration in any of the regressions. We thereby partly reject the first hypothesis, that 

common shares lead preference shares. Further, the second hypothesis regarding co-

integration is rejected. We also reject the third hypothesis, that the first and the second 

hypothesis would hold for the second half of the time period. Finally, we accept the 

hypothesis that large firms lead small firms, with regards to preference share returns. 	

7.3	Further	Research		

As stated in the introduction, this study intends to lay a foundation of quantitative studies in a 

field that lack previous research in Sweden. There are several aspects worth digging deeper 

into, for instance, including more variables in the dataset such as trading volume, interest rates 

and dividends to investigate if these variables have an impact on the results. This could be 
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worth studying more in detail and one could also include factors, such as total turnover and 

order-book characteristics. 

Further, as previous studies have come to contradicting conclusions regarding co-integration 

and granger casualties, different authors use different frequencies of data which could be an 

important factor. For instance, it could be of interest to dig deeper into the market 

microstructure regarding these assets in order to find further differences and similarities. It 

would enable the researcher to investigate possible causalities in much more detail.  

The theoretical framework in this study is based on previous studies using the VAR model, 

further studies may include elaborating with different estimators that may yield more efficient 

results. 
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9. Appendix 

9.1	Summary	table	–	Previous	research	
Table 7  

Summary table of previous research 

Author Purpose Data Period Method Conclusion 

Alexakis & Niarchos 
 (1998) 

Investigated the linkage 
of preference and 
common shares in 
Greece 

14 firms, daily data over 
a three year period 

1991-1994 VECM, co-integration, 
Granger causality 

Rejected the EMH and 
conclude that common shares 
lead preference shares. 11 out 
of 14 pairs were co-integrated 
and 13 causalities  

Dittmann  
(2001) 

Investigated co-
integration between 
voting and none-voting 
stocks in Germany and 
implemented a trading 
strategy 

Weekly data of 10 stocks, 
data spans over a 7-20 
year period 

1974-1996 Engle–Granger two-step 
method, testing for co-
integration  

7 out of 10 pairs were co-
integrated  

Corhay, et al.,  
(1993) 

Investigated co-
integration among five 
European stock markets 

France, Germany, Italy, 
Netherlands, and UK, 16 
years of data recorded on 
weekly basis 

1975-1991 OLS, VAR, Co-
integration analysis 

Found support for co-
integration in several markets 

Koop  
(1994) 

Investigated common 
trends among both stock 
markets and exchange 
rates (US, Japan, UK, 
Germany and Canada) 

16 years of monthly data 
converted into real US 
dollars 

1974-1992 Bayesian methods No trends across stock markets 
or exchange rates 

Kasa  
(1992) 

Investigated the linkages 
between stock markets 
(US, Japan, UK, 
Germany and Canada) 

16 years of monthly and 
quarterly data 

1974-1990 VAR, co-integration Found support for a common 
trend among the five different 
countries’ stock market indices 

Downing, et al.,  
(2009) 
 
 
 

Investigated the 
relationship between 
stock and bond returns 

Hourly and daily data 
containing 3,000 bonds 
issued by 439 
corporations 

Oct 2004 - 
Dec 2005 

VAR model, granger 
causality 

Bonds (BBB-rated and below) 
follow stock returns 

Kwan  
(1996)  

Examined the correlation 
between stocks and the 
yield change of bonds  

Weekly data containing 
327 firms and 702 
corresponding corporate 
bonds 

1986-1990 Pooled time series with 
lags 

Found evidence of a lead lag 
relationship between stocks 
and bonds. No relationships 
were found regarding the 
opposite relation 

Blume, et al.,  
(1991) 

Examined the risk and 
return for long-term 
government bonds, high 
graded bonds, low graded 
bonds, small stocks and 
the S&P 500. 

Monthly end bid prices 
from using data from 
Drexel and Salomon 
Brothers.  

 1977-1989 OLS Found coexistent relationship 
between corporate bond 
returns and stock returns 
 

Hotchkiss & Ronen,  
(2002) 

Cites Kwan’s paper and 
tried to determine if there 
was a casual relationship 
between stocks and 
bonds. 

Daily and hourly 
collected stock and non-
convertible bond prices 
for 55 bonds and 
corresponding stock  

Jan 1995 – 
Oct 1995 

VAR and Granger 
Causality 

Found no supports for the 
theory that stocks lead bonds  



 47 

9.2	Summary	tables	–	Sample	characteristics	
Table 8  

Summary table of preference share characteristics  

 

Preference	share	overview
Alm

	Equity
Am

asten
Balder

Corem
Fast	Partner

Hem
fosa

Klövern
Sagax

Victoria	Park

IPO
2012-06-08

2014-07-04
2011-06-20

2010-03-09
2013-06-18

2014-12-12
2012-01-30

2006-02-13
2013-07-29

Preference	dividend
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

#	of	shares	(thousand)
3	427

800
10	000

6	611
1	897

11	000
16	444

58	250
1	032

Dividend	occasion
Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Q
uarterly

Dividend	payout
SEK	2.1

SEK	5.0
SEK	5.0

SEK	2.5
SEK	5.0

SEK	2.5
SEK	5.0

SEK	0.5
SEK	5.0

Cum
ulative

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Annual	effective	rate
(in	case	of	absent	dividend)

8.5%
14.0%

14.0%
7.0%

8.0%
10.0%

8.0%
7.0%

10.0%

Liquidation	preference
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Lim
ited	or	participating

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Lim
ited

Low
er	redem

ption	level
SEK	120

SEK	300
SEK	300

SEK	225
SEK	300

SEK	211.25
SEK	400

SEK	30
SEK	325

Convertable
N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

Redem
ption

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Redem
ption	routine

Pro	rata
Pro	rata

Pro	rata
Random

	draw
Pro	rata

Pro	rata
Random

	draw
Random

	draw
Pro	rata

Upper	redem
ption	level

SEK	120
SEK	350

SEK	350
SEK	250

SEK	350
Year	1-5:	SEK	211.25
Year	5-10:	SEK	195
Year	>10:	SEK	178.75

SEK	500
SEK	35

Year	0-3:	SEK	325
Year	3-4:	SEK	300
Year	>4:	SEK	275

Voting	rights	relative
to	com

m
on	shares

1:10
1:10	class	A
1:1	class	B

1:10	class	A
1:1	class	B

1:10
1:10

1:10
1:10	class	A
1:1	class	B

1:10	class	A
1:1	class	B

1:10	class	A
1:1	class	B

Classification	in	financial	statem
ents

Equity
Equity

Equity
Equity

Equity
Equity

Equity
Equity

Equity

Source:	Com
panies	articles	of	association
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Figure 1  

Sample capital structure 

The capital structure is based on year end data 2015 from each entity’s annual report 

 

Graph 12  

Indexed preference share development 

The index is compiled as an equally weighted index of the sampled preference shares, as soon 
as a new preference share in the sample was listed it has been included, i.e. it is an average of 
all preference share returns, indexed to 100. 
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Graph 13  

Indexed common share development 

The common share index is compiled as equally weights of each common share used in this 
study, i.e. the average daily returns, indexed to 100. 

 

9.3	Empirical	result	tables	

9.3.1	Variable	overview	and	definitions	

The tables in this section are based on figures with regards to the whole time period. 
Table 9  

Descriptive statistics of variables in levels  

Variables	 	Mean	 	Median	 Maximum	 Minimum	 	Std.	Dev.	
Preference	shares	

Alm	Equity	 4.702519	 4.70953	 4.789573	 4.579852	 0.051612	

Amasten	 5.630057	 5.622211	 5.749393	 5.495117	 0.056065	

Balder	 5.813678	 5.814727	 5.924256	 5.693732	 0.058256	

Corem	 5.139563	 5.159055	 5.32301	 4.945207	 0.11417	

Fast	Partner	 5.883655	 5.863631	 6.028279	 5.760478	 0.077636	

Hemfosa	 5.106798	 5.105945	 5.24784	 4.934474	 0.068109	

Klövern	 5.719451	 5.700444	 5.865051	 5.574433	 0.073937	

Sagax	 3.525737	 3.499533	 3.676301	 3.411148	 0.067921	

Victoria	Park	 5.698387	 5.693732	 5.811141	 5.55296	 0.059449	

Common	shares	

Alm	Equity	 5.124951	 5.099866	 5.734958	 4.734003	 0.229686	

Amasten	 1.035199	 1.036737	 1.150572	 0.783902	 0.051759	

Balder	 5.052136	 5.011968	 5.340898	 4.607667	 0.173573	

Corem	 3.354673	 3.360375	 3.555348	 3.135494	 0.07037	

Fast	Partner	 4.815128	 4.808111	 5.043425	 4.615121	 0.074662	

Hemfosa	 4.499776	 4.508108	 4.687623	 4.293483	 0.069015	

Klövern	 2.167608	 2.157559	 2.40243	 2.028148	 0.078223	

Sagax	 4.136966	 4.143135	 4.330733	 3.744787	 0.112509	

Victoria	Park	 2.431337	 2.336987	 3.020425	 1.783391	 0.280977	

Note:	All	meassures	are	based	on	logartihmic	values	in	level	
339	observations	
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Table 10  

Definitions of variables 

 

 

 

Table 11  

Time series transformations 

Transformations	 Definitions	
d(alst)=alst-alst-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(amp)t=ampt-ampt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(bap)t=bapt-bapt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(cop)t=copt-copt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(fap)t=fapt-fapt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(hep)t=hept-hept-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(klp)t=klpt-klpt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(sap)t=sapt-sapt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(vip)t=vipt-vipt-1	 Daily	returns	of	the	preference	share	(ex-dividends)	

d(als)t=alst-alst-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(ams)t=amst-amst-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(bas)t=bast-bast-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(crs)t=cost-cost-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(fas)t=fast-fast-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(hes)t=hest-hest-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(kls)t=klst-klst-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(sas)t=sast-sast-1	 Daily	returns	of	the	common	share	(ex-dividends)	

d(vis)t=vist-vist-1	 Daily	returns	of	the	common	share	(ex-dividends)	

 

 

 	

Variables	 Company	 Definition	
alp	 Alm	Equity	 Natural	logarithm	of	the	preference	share	prices	

amp	 Amasten	 Natural	logarithm	of	the	preference	share	prices	

bap	 Balder	 Natural	logarithm	of	the	preference	share	prices	

cop	 Corem	 Natural	logarithm	of	the	preference	share	prices	

fap	 Fast	partner	 Natural	logarithm	of	the	preference	share	prices	

hep	 Hemfosa	 Natural	logarithm	of	the	preference	share	prices	

klp	 Klövern	 Natural	logarithm	of	the	preference	share	prices	

sap	 Sagax	 Natural	logarithm	of	the	preference	share	prices	

vip	 Victoria	Park	 Natural	logarithm	of	the	preference	share	prices	

als	 Alm	Equity	 Natural	logarithm	of	the	common	share	prices	

ams	 Amasten	 Natural	logarithm	of	the	common	share	prices	

bas	 Balder	 Natural	logarithm	of	the	common	share	prices	

crs	 Corem	 Natural	logarithm	of	the	common	share	prices	

fas	 Fast	partner	 Natural	logarithm	of	the	common	share	prices	

hes	 Hemfosa	 Natural	logarithm	of	the	common	share	prices	

kls	 Klövern	 Natural	logarithm	of	the	common	share	prices	

sas	 Sagax	 Natural	logarithm	of	the	common	share	prices	

vis	 Victoria	Park	 Natural	logarithm	of	the	common	share	prices	
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9.3.2	Empirical	test	results	with	regards	to	the	whole	time	period	

 

Table 12  

Unit root tests – Augmented Dickey Fuller 

Levels	 First	Differences	

Variables	 t-statistic	 Prob.	 Variables	 t-statistic	 Prob.	
alp	 -0.987053	 0.7587	 d(alst)	 -24.014	 0.0000***	

amp	 -1.135135	 0.7027	 d(amp)	 -20.7533	 0.0000***	

bap	 -0.895032	 0.7892	 d(bap)	 -12.5082	 0.0000***	

cop	 -0.474188	 0.8929	 d(cop)	 -11.8997	 0.0000***	

fap	 -0.403826	 0.9054	 d(fap)	 -11.4303	 0.0000***	

hep	 -1.208492	 0.6718	 d(hep)	 -18.7937	 0.0000***	

klp	 -0.674367	 0.8502	 d(klp)	 -16.9884	 0.0000***	

sap	 -1.402193	 0.5816	 d(sap)	 -18.2201	 0.0000***	

vip	 -1.535674	 0.5144	 d(vip)	 -12.2603	 0.0000***	

als	 0.276414	 0.9768	 d(als)	 -9.27199	 0.0000***	

ams	 -4.779506	 0.0001***	 d(ams)	 -6.54626	 0.0000***	

bas	 -2.037633	 0.2707	 d(bas)	 -18.0292	 0.0000***	

crs	 -2.389133	 0.1456	 d(cos)	 -16.5883	 0.0000***	

fas	 -2.857599	 0.0515	 d(fas)	 -18.2097	 0.0000***	

hes	 -3.651951	 0.0053***	 d(hes)	 -19.1166	 0.0000***	

kls	 -2.492317	 0.1182	 d(kls)	 -17.8125	 0.0000***	

sas	 -3.192666	 0.0213**	 d(sas)	 -20.0955	 0.0000***	

vis	 -1.341885	 0.6108	 d(vis)	 -18.8194	 0.0000***	

Null	hypothesis:	Unit	root	
Automatic	selection	of	maximum	lags	using	Akaike	info	criterion	
Note:	Since	Amasten,	Sagax	and	Hemfosa	are	not	integrated	at	the	same	level,	they	will	
be	excluded	from	further	research.	
***	Significant	at	a	1%-level	

**	Significant	at	a	5%-level	
*Significant	at	a	10%-level	

Table 13  

Lag length selection criteria 

Regression	 AIC	 SC	
Alm	Equity	 -11.62084	 -11.54621	

Suggested	lags	 2	 1	

Amasten	 -12.49878	 -12.43811	

Suggested	lags	 2	 0	

Balder	 -12.18883	 -12.16581	

Suggested	lags	 0	 0	

Corem	 -11.20743	 -11.11712	

Suggested	lags	 2	 1	

Fast	Partner	 -11.8431	 -11.79285	

Suggested	lags	 1	 0	

Hemfosa	 -11.38513	 -11.34324	

Suggested	lags	 1	 0	

Klövern	 -12.13181	 -12.10878	

Suggested	lags	 0	 0	

Sagax	 -10.82755	 -10.80452	

Suggested	lags	 0	 0	

Victoria	Park	 -11.71117	 -11.65374	

Suggested	lags	 1	 0	

Numbers	in	brackets	represent	the	coefficients	for	
each	specific	lag	selection	
	AIC:	Akaike	information	criterion	

	SC:	Schwarz	information	criterion	

Note:	In	cases	where	AIC	and	SC	suggest	0	lags	we	

have	used	1	lag	
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Table 14  

LM test of serial correlation among residuals in the estimated models 

Alm	Equity	 Amasten	 Balder	
Lags	 LM-Stat	 Prob.	 Lags	 LM-Stat	 Prob.	 Lags	 LM-Stat	 Prob.	
1	 1.515745	 0.8238	 1	 0.696673	 0.9517	 1	 1.854648	 0.7625	

2	 0.78028	 0.9411	 2	 3.527691	 0.4737	 2	 1.085604	 0.8965	

3	 2.467579	 0.6505	 3	 0.319672	 0.9885	 3	 11.89539	 0.0181	

4	 2.363669	 0.6692	 4	 5.505609	 0.2392	 4	 2.863781	 0.5809	

5	 5.838607	 0.2115	 5	 5.848606	 0.2107	 5	 4.755536	 0.3133	

Corem	 Fast	Partner	 Hemfosa	
1	 2.681612	 0.6124	 1	 0.11509	 0.9984	 1	 1.788814	 0.7745	

2	 1.137063	 0.8883	 2	 0.490095	 0.9745	 2	 2.428473	 0.6575	

3	 3.174214	 0.5291	 3	 9.275595	 0.0546	 3	 13.07857	 0.0109	

4	 2.354544	 0.6709	 4	 6.234159	 0.1823	 4	 5.300548	 0.2578	

5	 4.383912	 0.3565	 5	 3.768603	 0.4382	 5	 4.357713	 0.3598	

Klövern	 Sagax	 Victoria	Park	
1	 3.102828	 0.5408	 1	 3.979654	 0.4088	 1	 10.26005	 0.0363	

2	 3.995191	 0.4067	 2	 3.949566	 0.4129	 2	 5.300447	 0.2578	

3	 3.080152	 0.5445	 3	 0.387034	 0.9835	 3	 10.01643	 0.0402	

4	 5.480284	 0.2415	 4	 3.903727	 0.4192	 4	 3.971962	 0.4098	

5	 8.241666	 0.0831	 5	 3.075341	 0.5453	 5	 4.556189	 0.3359	

Null	hypothesis:	No	serial	correlation	 		 		 		 		 		

 

Table 15  

Residual Heteroskedasticity Tests (No Cross Terms) 

Joint	test:	 Chi-sq	 df	 Prob.	

Alm	Equity	 57.80406	 24	 0.0001***	

Amasten	 38.23953	 24	 0.0328**	

Balder	 33.48136	 12	 0.0008***	

Corem	 39.97748	 24	 0.0215**	

Fast	Partner	 14.21440	 12	 0.2872	

Hemfosa	 30.21089	 12	 0.0026***	

Klövern	 22.29575	 12	 0.0343**	

Sagax	 58.99971	 12	 0.0000***	

Victoria	Park	 13.29152	 12	 0.3482	

Null	hypothesis:	No	Heteroscedasticity	
***	Significant	at	a	1%-level	

**	Significant	at	a	5%-level	
*Significant	at	a	10%-level	
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Table 16  

Residual Normality Tests 

		 Skewness	 Kurtosis	 JB-stat	 JB-stat	
prob.	 		 Skewness	 Kurtosis	 JB-stat	 JB-stat	

prob.	
Alm	Equity	 Amasten	

Pref	 -0.696643	 6.913282	 241.5702	 0.0000***	 Pref	 -0.577965	 5.505651	 106.6024	 0.0000***	

Stock	 0.499664	 6.700474	 205.6903	 0.0000***	 Stock	 0.551643	 4.271669	 39.68138	 0.0000***	

Joint	
	

		 447.2605	 0.0000***	 Joint	 	 	
146.2838	 0.0000***	

Balder	 Corem	
Pref	 -0.268476	 4.576689	 38.95533	 0.0000***	 Pref	 0.575511	 6.180447	 160.1613	 0.0000***	

Stock	 0.090965	 3.663446	 6.645348	 0.0361**	 Stock	 0.297314	 4.083833	 21.39589	 0.0000***	

Joint	
	

		 45.60068	 0.0000***	 Joint	 		 		 181.5572	 0.0000***	

Fast	Partner	 Hemfosa	
Pref	 0.572682	 8.765549	 485.1876	 0.0000***	 Pref	 0.12100	 5.680148	 101.6864	 0.0000***	

Stock	 -0.203273	 3.551544	 6.592298	 0.037**	 Stock	 0.17710	 3.365902	 3.641674	 0.16190	

Joint	
	

		 491.7799	 0.0000***	 Joint	 		 		 105.3281	 0.0000***	

Klövern	 Sagax	
Pref	 -0.429661	 4.768373	 54.27917	 0.0000***	 Pref	 0.190421	 8.745475	 465.5588	 0.0000***	

Stock	 0.198605	 3.944368	 14.73821	 0.0006***	 Stock	 0.21509	 3.690221	 9.288004	 0.0096***	

Joint	 		 		 69.01738	 0.0000***	 Joint	 		 		 474.8468	 0.0000***	

Victoria	Park	 ***	Significant	at	a	1%-level	

Pref	 -0.655452	 4.631603	 61.51089	 0.0000***	 **	Significant	at	a	5%-level	
Stock	 0.387877	 5.052659	 67.61349	 0.0000***	 *Significant	at	a	10%-level	
Joint	 		 		 129.1244	 0.0000***	
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Table 17  

Vector Autoregressive Regression estimates 

Alm	Equity	(VAR)	 Balder	(VAR)	 Corem	(VAR)	
VAR	 D(ALP)	 D(ALS)	 VAR	 D(BAP)	 D(BAS)	 VAR	 D(COP)	 D(CRS)	
D(ALP(-1))	 -0.258631	 0.204776	 D(BAP(-1))	 -0.060037	 -0.152696	 D(COP(-1))	 -0.140195	 0.296684	

	

-0.05545	 -0.18442	

	

-0.05765	 -0.1436	

	

-0.05438	 -0.15354	

	

[-4.66441]	 [	1.11038]	

	

[-1.04140]	 [-1.06331]	

	

[-2.57802]	 [	1.93229]	

D(ALP(-2))	 0.026918	 -0.110484	 D(BAS(-1))	 0.031754	 0.032671	 D(COP(-2))	 0.146411	 0.235413	

	

-0.05559	 -0.18489	

	

-0.0232	 -0.0578	

	

-0.05519	 -0.15582	

	

[	0.48422]	 [-0.59755]	

	

[	1.36844]	 [	0.56524]	

	

[	2.65295]	 [	1.51082]	

D(ALS(-1))	 0.002523	 0.175218	 C	 -0.000326	 0.002006	 D(CRS(-1))	 0.018739	 -0.307173	

	

-0.01648	 -0.05483	

	

-0.00041	 -0.00102	

	

-0.01921	 -0.05423	

	

[	0.15306]	 [	3.19588]	

	

[-0.79850]	 [	1.97145]	

	

[	0.97570]	 [-5.66476]	

D(ALS(-2))	 0.008185	 -0.157521	

	  
		 D(CRS(-2))	 0.003272	 -0.137465	

	

-0.01638	 -0.05449	

	  
		

	

-0.01915	 -0.05405	

	

[	0.49956]	 [-2.89056]	

	  
		

	

[	0.17093]	 [-2.54306]	

C	 -0.0003	 0.002795	

	  
		 C	 -5.29E-04	 0.00067	

	

-0.0004	 -0.00134	

	  
		

	

-0.00047	 -0.00134	

	

[-0.74684]	 [	2.09215]	

	  
		

	

[-1.11440]	 [	0.50004]	

Note:		Standard	errors	in	(	)	&	t-statistics	in	[	]		
		 Alm	Equity	 		 Balder	 		 Corem	

	R-squared	 0.072086	 0.055431	

	

0.00677	 0.00354	

	

0.052915	 0.136361	

	Adj.	R-squared	 0.060872	 0.044017	

	

0.000822	 -0.002427	

	

0.038565	 0.123276	

	Sum	sq.	resids	 0.017447	 0.193002	

	

0.018477	 0.114647	

	

0.024715	 0.189585	

	S.E.	equation	 0.00726	 0.024147	

	

0.007438	 0.018527	

	

0.008654	 0.023969	

	F-statistic	 6.428504	 4.856129	

	

1.138257	 0.593213	

	

3.687479	 10.42083	

	Log	likelihood	 1180.679	 776.8807	

	

1175.023	 867.4558	

	

1122.167	 779.8817	

	Akaike	AIC	 -6.998087	 -4.594528	

	

-6.955625	 -5.130301	

	

-6.643853	 -4.606439	

	Schwarz	SC	 -6.941285	 -4.537726	

	

-6.921619	 -5.096295	

	

-6.57569	 -4.538276	

	Mean	dependent	 -2.17E-04	 2.84E-03	

	

-2.49E-04	 2.11E-03	

	

-5.36E-04	 2.78E-04	

	S.D.	dependent	 0.007492	 0.024697	

	

0.007441	 0.018505	

	

0.008826	 0.025598	

		 		 		 		 		 		 		 		 		

	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	

Fast	Partner	(VAR)	 Klövern	(VAR)	 Victoria	Park	(VAR)	
VAR	 D(FAP)	 D(FAS)	 VAR	 D(KLP)	 D(KLS)	 VAR	 D(VIP)	 D(VIS)	
D(FAP(-1))	 -0.219691	 -0.014966	 D(KLP(-1))	 0.023097	 0.037098	 D(VIP(-1))	 -0.227012	 -0.017739	

	

-0.0535	 -0.13617	

	

-0.0584	 -0.16841	

	

-0.05422	 -0.13607	

	

[-4.10614]	 [-0.10991]	

	

[	0.39546]	 [	0.22028]	

	

[-4.18658]	 [-0.13037]	

D(FAS(-1))	 -0.003885	 0.005384	 D(KLS(-1))	 0.048129	 0.028834	 D(VIS(-1))	 0.043228	 -0.027965	

	

-0.02155	 -0.05485	

	

-0.02035	 -0.05869	

	

-0.02224	 -0.05582	

	

[-0.18023]	 [	0.09816]	

	

[	2.36454]	 [	0.49127]	

	

[	1.94341]	 [-0.50101]	

C	 -0.00077	 0.000978	 C	 -0.000249	 0.000631	 C	 -0.000294	 0.003556	

	

-0.00043	 -0.00108	

	

-0.00039	 -0.00112	

	

-0.00046	 -0.00115	

	

[-1.80838]	 [	0.90207]	

	

[-0.64063]	 [	0.56240]	

	

[-0.64202]	 [	3.09755]	

Note:		Standard	errors	in	(	)	&	t-statistics	in	[	]		
		 Fast	Partner	 		 Klövern	 		 Victoria	Park	

	R-squared	 0.048639	 0.000061	

	

0.022063	 0.001298	

	

0.053488	 0.00091	

	Adj.	R-squared	 0.042942	 -0.005927	

	

0.016207	 -0.004683	

	

0.04782	 -0.005072	

	Sum	sq.	resids	 0.020236	 0.131073	

	

0.016998	 0.141334	

	

0.022835	 0.143793	

	S.E.	equation	 0.007784	 0.01981	

	

0.007134	 0.020571	

	

0.008268	 0.020749	

	F-statistic	 8.537921	 0.010162	

	

3.767668	 0.217001	

	

9.43722	 0.152172	

	Log	likelihood	 1159.700	 844.8933	

	

1189.081	 832.1939	

	

1139.342	 829.2868	

	Akaike	AIC	 -6.864691	 -4.996399	

	

-7.039056	 -4.921032	

	

-6.74387	 -4.903779	

	Schwarz	SC	 -6.830684	 -4.962393	

	

-7.005049	 -4.887025	

	

-6.709864	 -4.869773	

	Mean	dependent	 -6.34E-04	 9.93E-04	

	

-2.32E-04	 6.35E-04	

	

-1.06E-04	 3.46E-03	

	S.D.	dependent	 0.007956	 0.019752	

	

0.007192	 0.020523	

	

0.008474	 0.020697	

 

  



 55 

 

Amasten	(VAR)	 Hemfosa	(VAR)	 Sagax	(VAR)	
VAR	 D(AMP)	 D(AMS)	 VAR	 D(HEP)	 D(HES)	 VAR	 D(SAP)	 D(SAS)	
D(AMP(-1))	 -0.171596	 -0.003528	 D(HEP(-1))	 -0.084574	 0.075159	 D(SAP(-1))	 -0.003486	 0.043605	

	

-0.05659	 -0.10364	

	

-0.05703	 -0.13096	

	

-0.05591	 -0.18422	

	

[-3.03214]	 [-0.03404]	

	

[-1.48297]	 [	0.57392]	

	

[-0.06235]	 [	0.23670]	

D(AMP(-2))	 -0.088313	 -0.111686	 D(HES(-1))	 0.078617	 -0.05446	 D(SAS(-1))	 0.007887	 -0.09567	

	

-0.05641	 -0.1033	

	

-0.02517	 -0.0578	

	

-0.01685	 -0.05551	

	

[-1.56567]	 [-1.08116]	

	

[	3.12351]	 [-0.94227]	

	

[	0.46814]	 [-1.72339]	

D(AMS(-1))	 0.0512	 -0.100738	 C	 -0.000162	 0.000493	 C	 -0.00033	 0.00172	

	

-0.03124	 -0.05721	

	

-0.00052	 -0.00119	

	

-0.00049	 -0.0016	

	

[	1.63897]	 [-1.76080]	

	

[-0.31409]	 [	0.41556]	

	

[-0.67776]	 [	1.07294]	

D(AMS(-2))	 0.10594	 0.031876	

	  
		

	   
 

-0.03127	 -0.05728	

	  
		

	   
 

[	3.38744]	 [	0.55653]	

	  
		

	   C	 -0.000192	 0.001022	

	  
		

	   
 

-0.00044	 -0.00081	

	  
		

	   
 

[-0.43386]	 [	1.25888]	

	  
		

	   Note:		Standard	errors	in	(	)	&	t-statistics	in	[	]		
	         		 Amasten	 		 Hemfosa	 		 Sagax	

	R-squared	 0.054735	 0.014417	

	

0.029068	 0.002889	

	

0.000658	 0.008842	

	Adj.	R-squared	 0.043312	 0.002507	

	

0.023254	 -0.003082	

	

-0.005326	 0.002907	

	Sum	sq.	resids	 0.021641	 0.072587	

	

0.029961	 0.157988	

	

0.026492	 0.287631	

	S.E.	equation	 0.008086	 0.014809	

	

0.009471	 0.021749	

	

0.008906	 0.029346	

	F-statistic	 4.791613	 1.210481	

	

4.999737	 0.48387	

	

0.10998	 1.489741	

	Log	likelihood	 1144.481	 941.1704	

	

1093.573	 813.4243	

	

1114.309	 712.4654	

	Akaike	AIC	 -6.782624	 -5.572443	

	

-6.472245	 -4.80964	

	

-6.595306	 -4.210477	

	Schwarz	SC	 -6.725822	 -5.515641	

	

-6.438239	 -4.775633	

	

-6.561299	 -4.17647	

	Mean	dependent	 -3.85E-05	 9.59E-04	

	

-1.12E-04	 4.56E-04	

	

-3.16E-04	 1.56E-03	

	S.D.	dependent	 0.008267	 0.014827	

	

0.009583	 0.021716	

	

0.008882	 0.029388	

  

Table 18  

Contemporaneous correlation among the residuals in the VAR model 

Variables	 Correlation	among	residuals	
Alm	Equity	 0.1433	

Amasten	 0.2805	

Balder	 0.3145	

Corem	 0.0007	

Fast	Partner	 0.0691	

Hemfosa	 0.3396	

Klövern	 0.3754	

Sagax	 0.1951	

Victoria	Park	 0.1918	
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9.3.3	Empirical	results	–	Control	regression	(2015-08-25	–	2016-04-26)	
 

Table 19  

Johansen co-integration test  

(2015-08-25 – 2016-04-26) 

Hypothesized	
No.	of	CE(s)	

Trace	
Statistic	

Prob.	 Max-Eigen	
Statistic	

Prob.**	

Alm	Equity	
None	 2.616851	 0.9815	 2.524678	 0.9732	

At	most	1	 0.092174	 0.7614	 0.092174	 0.7614	

Amasten	
None	 6.319882	 0.6577	 3.811723	 0.8787	

At	most	1	 2.508159	 0.1133	 2.508159	 0.1133	

Balder	
None	 7.834523	 0.4832	 5.814276	 0.6372	

At	most	1	 2.020247	 0.1552	 2.020247	 0.1552	

Corem	
None	 10.50652	 0.2438	 6.885251	 0.5028	

At	most	1	 3.621273	 0.0570	 3.621273	 0.0570	

Fast	Partner	
None	 7.318545	 0.5409	 6.020855	 0.6105	

At	most	1	 1.29769	 0.2546	 1.29769	 0.2546	

Klövern	
None	 10.27331	 0.2603	 7.638626	 0.4166	

At	most	1	 2.634683	 0.1046	 2.634683	 0.1046	

Sagax	
None	 14.05399	 0.0815	 10.56761	 0.1773	

At	most	1	 3.486382	 0.0619	 3.486382	 0.0619	

Victoria	Park	
None	 6.791866	 0.6020	 4.606543	 0.7904	

At	most	1	 2.185322	 0.1393	 2.185322	 0.1393	

	**MacKinnon-Haug-Michelis	(1999)	p-values	
Null	Hypothesis:	Number	of	co-integrated	equation	
Note:	No	intercept	or	deterministic	trend	
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Table 20  

Granger causality test  

(2015-08-25 – 2016-04-26) 

Wald	test	 Chi-square	value	 Prob.	
Alm	Equity	

No	short	run	causality	from	stock	to	pref	 0.801487	 0.3706	

No	short	run	causality	from	pref	to	stock	 6.197887	 0.0128**	

Amasten	

No	short	run	causality	from	stock	to	pref	 3.313066	 0.1908	

No	short	run	causality	from	pref	to	stock	 0.463176	 0.7933	

Balder	

No	short	run	causality	from	stock	to	pref	 0.600886	 0.4382	

No	short	run	causality	from	pref	to	stock	 0.115493	 0.7340	

Corem	

No	short	run	causality	from	stock	to	pref	 0.469858	 0.7906	

No	short	run	causality	from	pref	to	stock	 6.173677	 0.0456*	

Fast	Partner	

No	short	run	causality	from	stock	to	pref	 0.520869	 0.4705	

No	short	run	causality	from	pref	to	stock	 0.334672	 0.5629	

Hemfosa	

No	short	run	causality	from	stock	to	pref	 2.083553	 0.1489	

No	short	run	causality	from	pref	to	stock	 0.151145	 0.6974	

Klövern	

No	short	run	causality	from	stock	to	pref	 2.083093	 0.1489	

No	short	run	causality	from	pref	to	stock	 1.85978	 0.1727	

Sagax	

No	short	run	causality	from	stock	to	pref	 0.252995	 0.6150	

No	short	run	causality	from	pref	to	stock	 0.209785	 0.6469	

Victoria	Park	

No	short	run	causality	from	stock	to	pref	 0.890075	 0.3455	

No	short	run	causality	from	pref	to	stock	 0.088675	 0.7659	

Null	hypothesis:	No	Granger	causality	

***	Significant	at	a	1%-level	

**	Significant	at	a	5%-level	
*Significant	at	a	10%-level	
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9.3.4	Empirical	results	–	Large	and	small	cap	preference	shares	

 

Table 21  

Descriptive statistics of variables in levels  

(Large and small cap preference shares) 

Variables	 	Mean	 	Median	 Maximum	 	Minimum	 	Std.	Dev.	
Large	cap	index	 4.564131	 4.552801	 4.689861	 4.44891	 0.064242	

small	cap	index	 4.579849	 4.579935	 4.637417	 4.515561	 0.033262	

Note:	All	meassures	are	based	on	logartihmic	values	in	level	
339	observations	

 

 

Table 22  

Johansen co-integration test  

(Large and small cap preference shares) 

Hypothesized	
No.	of	CE(s)	

Trace	
Statistic	

Prob.	 Max-Eigen	
Statistic	

Prob.**	

None	 10.9366	 0.2154	 7.56611	 0.4245	

At	most	1	 3.370495	 0.0664	 3.370495	 0.0664	

	**MacKinnon-Haug-Michelis	(1999)	p-values	

Null	Hypothesis:	Number	of	cointegrated	equation	

Note:	No	intercept	or	deterministic	trend	

 

 

Table 23  

Granger causality test  

(Large and small cap preference shares) 

Wald	test	 Chi-square	value	 Prob.	
No	short	run	causality	from	Large	to	Small	 9.80228	 0.0203**	

No	short	run	causality	from	Small	to	Large	 0.567714	 0.9038	

Null	hypothesis:	No	Granger	causality	

***	Significant	at	a	1%-level	

**	Significant	at	a	5%-level	
*Significant	at	a	10%-level	

	

 


