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                             Abstract 
The financial crisis has made the stock markets a very turbulent place. Investors have 

therefore begun searching for stable and profitable investments. Nordic real estate has for 

decades steadily increased in value and the stocks of real estate companies are said to be 

less risky than the market. This has led to a view of them being a safe haven for risk 

adverse investors. Very few empirical studies have been done on how these supposedly safe 

stocks actually behave in the Nordic countries. The purpose of this study is hence to 

investigate how these real estate companies stocks perform. The method employed is 

deductive and quantitative.  

 

One part of the research is to test whether or not the stocks are more profitable than the 

overall market. Additionally, motivated by previous research on market efficiency, this 

paper looks into if any predictable patterns for the real estate stocks returns can be found. In 

other words, if historical returns can be used to predict future returns. Thirdly this research 

paper looks into how risky the real estate stocks are compared to the market. For the last 

part of research, an examination on whether the usage of CAPM as a return calculator is 

appropriate for real estate stocks in the Nordic countries. The statistical tool SPSS and 

Microsoft Excel has been used to examine the relationships between the variables. The 

paper has used time series regression to find beta values and alpha values for risk 

assessments and tests of CAPM, and autocorrelation tests to determine market efficiency, 

or more precisely random walk.   

 

The research is are done on all real estate stocks on the Swedish, Finnish, Danish and 

Norwegian markets, a total of 31, over a time period of 10 years, between 2003 and 2013 

on daily, weekly and monthly data. The result of the first part was that the real estate stock 

returns in general were not more profitable than the overall market. This research also 

found significant predictability of future returns through historical data on a daily basis, and 

some signs on a weekly basis while no predictability on a monthly basis. The result of the 

third part of the research is that the risk levels for the real estate stocks are different and in 

general much lower than the market risk. Lastly the test of CAPM shows no significant 

difference between the expected returns and the actual observed returns. 
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Chapter 1: Introduction  
 

This chapter will provide the reader with the background of the thesis and a discussion of 

the choice of research topic. The target group for the research will be determined and also 

the gap and contribution of the research. The limitations of literature and data sources will 

be listed and also a section with relevant concepts.  The last section contains the outline that 

describes what each chapter in the thesis will contain. 

 

1.1 Problem background 

 

The main motivator behind every investment is the hope to make additional gains on your 

capital. No matter if the investment is made by firms, government or households in 

properties, stocks or interest securities it involves some degree of risk. Many investors are 

risk averse and have lost confidence in stocks as an asset due to the global turbulence in the 

financial market (State Street Global Markets, 2013).  

 

Mark Meiklejon, Swedish investment director at the global asset manager Standard Life 

Investments, states that the higher risk on the financial markets worldwide due to the 

financial crisis has attracted investors to Sweden. Not only the real estate market but also 

the country itself is considered as relatively safe by international investors. Sweden and 

also its neighbors in Scandinavia have not been affected to any significant extent by the 

financial crisis. The profitability for real estate companies is largely reliable on 

macroeconomic factors such as current interest and tax rates. The economic state is stable 

and consequently attractive for risk adverse investors (Council of Europe, 2011, p.52). An 

article in Bloomberg discusses this notion further and adds “Bond and currency investors in 

Europe have flocked to Scandinavia to escape the euro area’s debt crisis” (Carlstrom, 

Kremer, 2012).  

 

Furthermore, a recent study in 15 European countries and over 500 companies involved in 

real estate investments published by Ernst and Young, on the perception of Sweden and its 

real estate as an attractive investment, concluded that 96% of the participants rated Sweden 

as attractive or very attractive compared to other European countries (Ernst and Young 

2013). 

 

The table attached below displays the inflation adjusted real estate prices and the rapid 

increase in the Nordic countries during the last decade. Prices are continuingly setting new 

records and there are some similarities with the real estate crash in the 1990s (Boverket, 

2011, p.27). Prices have increased along higher debt rate and it is debated whether the real 

estate markets are in a bubble or not (Florida, 2011).  

 

 

 

 

http://topics.bloomberg.com/europe/
http://topics.bloomberg.com/europe/
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Figure 1.1: RE price development in the Nordic countries 

Source: Boverket, Bostadsmarknaden i Norden och regionalt, 2011, p.27 

 

With these recent developments in mind, the real estate sector of the economy is a peculiar 

and a highly contemporary investment. When studying how the real estate markets in the 

Nordic countries are behaving, the idea of looking into stocks of real estate companies 

instead of the real estate itself seemed appropriate since it would summarize and boil down 

all the results into hard financial numbers. 

 

A study made by the financial advisory group Leimdörfer, who specializes in property 

related transactions in the Nordic countries investigated the relationship between real estate 

and real estate stocks by looking at the correlation between real estate and listed real estate 

companies stocks in Sweden. During the period of 1988-2010 the results showed that the 

long run correlation between real estate and the real estate stocks in Sweden was indeed 

very close, at almost 1. (Leimdörfer, 2011) 

 

Regardless the investment form, important determinants of the asset value is the volatility 

and the historical rate in which the value changes. Risk adverse investors are willing to pay 

higher prices for investments that are considered safe to avoid uncertainty which drives real 

estate prices upwards (Jones Lang Lasalle, 2012). High volatility increases risk and reward 

and could provide high payoff but also possesses a risk to cause large losses (Chitwood, 

2007). The risk and return relationship has been studied over and over again, (French, 

Schwert, 1987; Dimitriou, Simos, 2011; Salvador, 2012) and is a fundamental idea within 

finance grounded in portfolio theory. Previous research is common on specific market 

sectors and individual countries as a whole while research in specific fields, industries, 

sectors and cross-boundary are much more limited. 

 

As risk and volatility are considered to be price determinants for different stocks and 

different industries, it is relevant to examine the current market you want to test and see 



3 
 

how well it is functioning. When looking into the market conditions and the question 

whether real estate stocks market price is correct according to accessible information, the 

theory of market efficiency is of utmost importance. Fama (1970) presented the theory of 

market efficiency in three forms but they all talked about the same concept; stock prices on 

the market reflect the information and actual value of the asset being traded. 

 

Questions about real estate stocks efficiency has been raised before and is being researched. 

Kleiman, Payne and Sahu tested and concluded that the American real estate stocks could 

not be predicted and therefore they seemed to be efficient (p. 293, 2002). Schindler, Rottke 

and Füss (2010, p.179) tested the market efficiency with data including Sweden and 13 

other countries from 1990 to 2006 with findings that there were some signs of inefficiency 

present especially with weekly stock prices.  

  

With these previously mentioned elements in mind, it appears that research needs to be 

done about the return, efficiency and volatility of real estate stock prices in the Nordic 

countries. 

 

1.2 Research question 

 

It is argued whether the Nordic countries real estate market is efficient or not (Magnusson, 

Carlstrom, 2012). An investigation of the real estate stock market compared to market 

index would hopefully give us more answers to this issue. Therefore we want to, among 

other things, investigate if there is enough connection and evidence to predict future real 

estate stock price movements with historical returns. To determine the specifics of real 

estate investments, the return for real estate stocks should be compared to general market 

conditions. This leads us to the question:   

 

● How does real estate stock return movements behave in the Nordic countries? 

 

 

 

1.3 Research purpose 

 

The leading issue, and indeed purpose, of this research is to understand and further 

investigate the Nordic real estate stocks. We are interested in bringing light over the 

claimed perception that the Nordic countries real estate markets are seen as a safe haven for 

risk adverse investors and a diversifier to the turbulence in the economy (Lundqvist, 2012). 

We want to understand how the real estate stocks behave, in terms of how profitable they 

are compared to the overall market. This leads to the first part of our research where we 

answer the question: 

 

● How profitable are the real estate stocks compared to the market index? 
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The theoretical standpoint will then proceed from the efficient market theory. The weak 

form of market efficiency states that it is not possible to predict future prices with historical 

data (Fama, 1970). Therefore we want to see if there is enough connection and evidence to 

predict future real estate stock price movements with historical returns, by using 

autocorrelation tests. This leads us to the second part of our research, testing if: 

 

● Individual real estate stock returns are dependent or independent of their past stock 

returns?  

 

This will hopefully be beneficial for future investors that might want to use real estate 

stocks as a potential element in their diversified portfolio. To further establish its behavior 

and its contributions to an investor's portfolio, with the use of the CAPM, the third part of 

our research will be to answer the question: 

 

● How volatile are real estate stocks compared to market index? 

 

Since a big part of the results of the study will depend on the CAPM, we also want to make 

sure that the results from its prediction can be trusted.  This leads us to the fourth part of 

our research, where the question is: 

 

● Is the CAPM appropriate for estimating expected return of real estate stocks? 

 

 

1.4 Research gap and contribution 

 

As a general rule, we found that more research lately has been done REIT’s than on real 

estate companies stocks.  

 

There are no previous empirical researches about the volatility of real estate stock returns in 

comparison to market index in the Nordic countries. A detection of a pattern in the real 

estate return could be used as a predictor for the future development of real estate 

investments.  

 

Studies on volatility on the U.S market has been done, although outdated, with real estate 

stocks and the market, where Ennis and Burik (1991) studied real estate stocks in the 1980 

and Chaudhry, Myers and Webb (1999) studied the same population from 1978 to 1996. 

 

There has been done a limited study on seven of the existing real estate companies’ 

volatility in Sweden with the goal to look at how safe real estate stocks were in Sweden 

(Spång, 2006). The study concerns the period between 1996 and 2005, and deals with 

different economic conditions than those we are exposed for today. Most importantly, it 

only studies 7 real estate companies out of the 16 now available (Spång, 2006, p. 2).  

 

The research will support further research in Nordic real estate stock behavior through the 

information about value predictability and correlation between countries. The result could 
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provide background for testing against an extended geographical area to provide 

information about the state of Nordic real estate compared to other real estate markets.  

 

The research will be useful for analysts to better understand the movements of real estate 

stock returns compared to movements in general returns from stocks in the Nordic 

countries. The positive and negative attributes for real estate stocks in comparison to the 

Nordic stock market will be revealed, determining the attractiveness of real estate 

investments. 

 

Investors will get empirical evidence of the return movements in the real estate markets and 

could be able to deduct forecasts of future stock performance. Portfolio managers will be 

informed about real estate stocks suitability to be used as a hedge to index and from that 

draw conclusions about suitability to their own portfolio. The paper will open up for 

diversified investments across borders in the Nordic and reveal competitive advantages and 

potential gains of diversification. 

 

Besides the already mentioned market efficiency research there are authors studying similar 

things. Even though these market efficiency tests and volatility tests were made, they are 

getting outdated and a new focused test on the Nordic countries after the financial crisis 

will contribute with more data. With previous research in market efficiency showing 

somewhat contradictory results, a new study is beneficial for further research.  

 

1.5 Research Limitation 

 

The thesis includes all listed real estate companies in Sweden, Norway, Denmark and 

Finland. Iceland will not be included as they are geographically distant in comparison to the 

others which have large influence on housing prices and because their economy is in a 

different state (BBC News, 2013). There are several larger real estate companies that in 

these countries that are not listed and these are not included in our study as empirical 

material for these is not as detailed. The companies we have included have their properties 

in larger cities and only small deviations to represent rural areas. Consequently, the result 

may not be used to explain volatility in return to specific geographic locations.  The use of 

the capital asset pricing model CAPM is like any other model implementing the fact that 

the results is based on approximations of real results and is consequently not fully accurate 

but still capable to present a fair picture of the general circumstances. The model is also 

used to make predictions and present the expectations of the return, while we in this project 

will use real historical data. 

 

We have limited economic resources at our disposal and we make priorities in the selection 

of material and the extension of the project. From a time perspective, the project covers the 

amount of information that we have been able to gather during our last semester on the 

International Business Program on Umeå University. 

 

We will use daily, weekly and monthly data on the calculations of the stock return 

movements between 2003 and 2013. Using daily data will provide a more exact view of 
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reality but, there are also less volatility making the beta values less distinct. The collection 

of lower frequency data through monthly figures could deliver more distinct betas and 

provide overview on stock return changes with longer investment horizon.  We chose the 

time period 2003 to 2013 because it covers important stages of developments that are 

behind the reputation of Nordic real estate as safe haven, that is, the years before and after 

the global financial crisis in 2008. 

 

1.6 Relevant Concepts 

 

Stock return is the total payoff from holding a stock from initial purchase to sale. The 

returns used in the testing are log returns and referred to as stock return. The log return 

features and benefits further described in 4.5. 

 

Stock index is often used by investors to conclude the performance of individual assets in 

comparison to general assessments of stocks which the index represents. 

 

Portfolio diversification is a concept of creating a portfolio with stocks that have different 

risk exposures in order to reach a certain desired level of aggregated risk.  

 

Perfect competition is a scenario where investors has limited assets not massive enough to 

affect market prices on publicly traded assets such as stocks and bonds 

 

The efficient frontier is a concept in the modern portfolio theory where the combinations of 

assets in a portfolio deliver the highest return possible in relation to the level of risk. 

 

Systematic risk is an undiversifiable measure of unexpected events that could affect the 

markets aggregate output. Natural disasters are a systematic risk. 

 

Unsystematic risk is diversifiable. It is a risk that differs between companies within the 

same industry or market segment. 

 

Population is a term for the entire collection of elements of a certain entity from which data 

are collected. A population can be divided into samples where only parts of the reality are 

covered. 

 

Noise in a statistical context means unexplained variations present in a set of data. There 

are two different types of noises, errors and residuals which might cause different results if 

tested a second time. 

 

REIT or real estate investment trust, is a financial instrument that sells like a normal 

security on the market, and are trusts that invests in real estate. 
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1.7 Outline 

 

Chapter 1: Introduction 

 

This chapter will provide the reader with an overall picture of the thesis background and 

purpose. The sections included begin with problem background and continues with research 

question, purpose, research gap and contribution, limitations and for whom the result is 

useful. The later part contains the sections tentative data collection, relevant concepts and 

disposition in mentioned order. 

 

 

 

Chapter 2: Theoretical Methodology 

 

The methodological framework used in the thesis is presented and the chapter is introduced 

by the section choice of subject followed by preconceptions, perspective and research onion 

where the framework is illustrated. The research philosophy with the two approaches 

ontology and epistemology are described followed by research approach, research strategy 

and type of study. The ending sections are research strategy and design, data sources, 

reliability, replication, validity and a discussion of social and ethical issues presented in 

mentioned order. 

 

Chapter 3: Theoretical background 
 

The chapter provides the reader an insight of the research gap where relevant theories and 

models for the thesis are further investigated. The random walk theory is introduced and 

followed by the efficient market hypothesis. Volatility and its connection to return and 

acceptance of risk is presented. The modern portfolio theory is introduced and with that, the 

essence of the reasoning behind portfolio diversification. Next follows a section about the 

capital asset pricing model, its properties, previous research about the model and its 

validity. The Fama French Three Factor Model is introduced and also the arbitrage pricing 

theory. The following sections include overall features of stocks, the Nordic stock markets 

and characteristics of real estate as an investment. Next follows sections that cover previous 

empirical evidence, divided into market efficiency tests on real estate stock markets, tests 

on real estate volatility and tests on the capital asset pricing model. The ending part in the 

chapter contains a summary of the framework in the research. 

 

 

Chapter 4: Research Method 
The chapter contains the reasoning behind the methods that have been used in the research. 

The chapter is introduced by a presentation of how the empirical data is collected and the 

search criteria. The choices behind the selection of data is developed and the time horizon 

that have been used. Next follows sections about return calculation, analysis procedures, 

the choice of variables and relevant statistical techniques. 
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Chapter 5: Empirical findings 

 

The chapter is presenting the findings from the research methods presented in the previous 

chapter. The chapter includes descriptive statistics and the result from the analyses on real 

estate stock return versus market index return, autocorrelation, beta calculations and CAPM 

validity. The empirical results are presented as tables in connection to the written 

evaluations instead of appendix to ease the overview. 

 

Chapter 6: Discussion of results 
This chapter contains a discussion of the results from the previous chapter. The empirical 

findings in the issues established from the research question are connected and compared to 

already existing studies. 

 

 

Chapter 7: Conclusion 
This chapter will present answers to the research purpose and the conclusions that have 

been drawn from the results of the study. The theoretical and practical contributions will 

also be discussed, followed by suggestions for further research. 

 

 

 

 

 

 

 

 

 

 

 



9 
 

Chapter 2: Methodology 
 

The chapter begins with an explanation of the choice of subject. Then are the 

preconceptions on the topic and our research perspective. Afterwards, the research onion 

and philosophical standpoint through epistemology and ontology is presented and the 

research approach is further discussed. We continue with deducting our methodological 

approach, type of study, research strategy and method to conduct our analysis. In the last 

part of the chapter, data sources, reliability and validity are examined and further discussed. 

 

2.1 Choice of subject 

 

The authors are students at the financial institution at Umeå University and have chosen to 

further investigate this specific field in direction with their studies.  

 

Real estates in the Nordic countries are in comparison to other alternatives regarded as a 

safe and stable investment. They are also in some cases mentioned as possible hedges to 

stock portfolios. The real estate direction to our thesis was founded due to perceived 

shortage of apartments, price developments and expensive rents. Real estate still hold some 

similarities to the features of stocks, further discussed in section 3.5,  which has been 

attractive for us in the choice of subject. The development of real estate and real estate 

stocks have been proven to be highly correlated nearly one, which tells us that our 

perceived situation can be represented by the real estate stock behavior (Leimdörfer, 2011). 

This woke our interest in the behavior of the return when different characteristics of stocks 

and real estates are linked. The performance of the real estate stocks will be compared to 

the market index for each Nordic country to get a conception of the features for real estate 

stocks. There have not been any previous empirical research that examines the volatility for 

individual real estate stock returns to the volatility of general stocks in the Nordic countries. 

 

The research is concentrated on real estate as a specific industry to be able to provide more 

insight and accurate conclusions for investors about the behavior of real estate stocks. Real 

estate stocks have had a very positive development during the recent years through rent 

increases and appreciation of the fixed assets. The real estate markets have become more 

integrated with the international capital markets and foreign investors can sell and purchase 

real estate to cope with gains or losses in other countries. The increased international 

involvement in real estate stocks has been attractive for us as students on the IBP program 

and together with the above mentioned it has lead us to the chosen subject. 

 

2.2 Preconceptions 

 

The authors master studies in the field of finance increases the understanding of 

preconditions, financial instruments and mathematical models. The ability to deduct 

conclusions from financial reviews has been practiced during the studies and will assist to 
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reach versatile results. Such prior knowledge will affect the execution to examine and 

evaluate theoretical and empirical findings. Priorities are affected by bias through the 

project caused by previous experiences and affects issues such as choice of subject, applied 

theories and interpretation of information (Bryman and Bell, 2011, p.29). 

As the project cross borders in the Nordic and includes a larger geographical area, there 

will be an increased importance of unbiased and objective reasoning. Bias to our home 

countries favor will be avoided; all conclusions to statistics, theoretical and empirical 

findings will be based on reliable sources and databases. The project is also reviewed by 

our supervisor and fellow students on recurrent basis that ensure holistic examination. 

 

2.3 Perspective 

 

The researcher’s awareness of a consistent perspective in the developing of the project 

through the choice of theoretical framework, data material, methods and models is 

important. It is an indirect determinant to whom the final result is significant. Same 

material could lead to different conclusions and suitability to different target groups 

dependent on the researcher's preconceptions. This research is intended for existing and 

potential investors and the project will hence contain material we consider to be relevant 

and interesting for these specific target groups. During the last decade, real estate has had a 

strong development and stock markets has faced large fluctuations. Examining past stock 

performance is important for predicting future outcome. Our report will use data from these 

years, between 2003 and 2013. Present and potential Nordic real estate investors could use 

the result to increase their knowledge of real estate stocks expedience in their portfolios.  

 

2.4 Research Onion 

 

Saunders et. al (2009, p.108) illustrates the figure of an onion to visualize the structure of 

the research methodology of a research project. The structure and content of the onion can 

be set in relation to this research project, sorted in their respective generalizability in the 

application to the project. The outer layer illustrates the author’s research philosophy that is 

quite broad, which deals with the perspective we have on the world and our view on 

knowledge. The second layer illustrates the research approaches, what the goal of the 

research is, that can be either to test or to generate new theories. The third layer outlines the 

research strategy and the fourth adds the time perspective to the research. The fifth and 

final part that is the core of the onion pictures the method of data collection that will lead to 

the answer of the research question. The methodology used in this research will be 

evaluated through these different steps. The purpose with illustrating the research onion is 

to provide the reader with an overview that is easy to understand and provide a perception 

of the structure. 
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Figure 2.1: Research Onion  
Source: Saunders et. al, 2009, p.108 

 

2.5 Research philosophy 

 

The researcher’s philosophical position represents the view on reality and the approach on 

how the social construct is going to be examined. According to Saunders et.al, the research 

philosophy grasps the issues of knowledge development and also the characteristics of 

knowledge (Saunders et. al, 2009, p.107-108). It provides a framework and guidelines for 

the research process in order to provide strengthening assumptions for producing a report 

with consistency and high trustworthiness. The research philosophy is a determinant of the 

two research directions; Ontology and Epistemology which will be further explained in the 

following sections. 

 

2.5.1 Ontology 

 

Ontology is the study of the nature of social entities. It deals with the question whether 

social actors and social phenomena are constructed externally out of our reach or if it is 

indeed built up and created by the social actors themselves making it a part of them and not 

unchangeable (Bryman, Bell, 2011, p.20). From this question two alternative positions have 

appeared objectivism and constructivism.  Bryman and Bell illustrates the differences 

between these two by looking at two terms of social science: organization and culture. 
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Objectivism takes the position that advocates for a socially constructed world that is out of 

reach for the social actors within it (Bryman, Bell, 2011, p. 21). When looking at an 

organization this would mean that the employees are appointed jobs to do and they follow 

constructed procedures created by, to them, the external organization that controls them and 

make sure they follow the guidelines created for them. The same goes for the illustration 

about culture, where culture is an external force that shapes the social actors within it and 

creates beliefs and values (Bryman, Bell, 2011, p.21). 

 

The alternative ontological position of constructivism does not see the social actors as 

external at all and suggests instead that we all are a part of creating the reality we act in. An 

organization is made up of people and even though there are some levels of control acting 

upon the social entities within it, the idea about the social actors forming these rules is an 

important part of constructivism. Culture is the other term to illustrate the differences and 

here constructivists argue that culture is not an objective reality but an ongoing process of 

creation by the social actors themselves. (Bryman, Bell, p.21, 2011) 

 

When applying the philosophical notion of ontology to research, one can take the position 

of constructionism and argue for test subjects affecting the environment around them or one 

could take the position of objectivism and test how the surroundings affect the social actors. 

Our research is based on how the overarching theory of market efficiency affects the stocks 

of listed real estate companies within the market and trying to explain existing ideas about 

stock movements and applying them to our population. Both of which belong to the 

position of objectivism. If we for example would look at how employees of a real estate 

company affected the return of that company we would have had a position that fitted 

constructivism better.  

 

2.5.2 Epistemology 

 

Epistemology is the philosophical branch that deals with the issue of what is and what 

should be considered as acceptable knowledge. The main issues here is whether the same 

principles and procedures that are used in the natural science world are applicable on the 

social world as well.(Bryman, Bell, 2011, p.15) 

 

The position that argues for the same procedures for natural sciences and social sciences are 

called positivism (Bryman, Bell, 2011, p.15). The exact definition is hard to pinpoint but 

some general ideas are agreed upon by most researches. Howe and Eisenhart (1990, p.3) 

says that positivism was conceived as a description of the natural sciences. Remenyi et al 

(1998, p.28) talks about positivists wanting to draw generalized rigid laws similar to those 

of physical and natural scientists. Bryman and Bell (2011, p.15) discusses the idea of 

phenomenalism where only knowledge confirmed by the senses can be seen as real 

knowledge .Saunders et al (2009, p.114) argues for the idea of scientific statements and 

normative statements clearly being separated. This leads to the conclusion that normative 

statements are not something scientists should deal with and that science must be conducted 

in a way that is objective or value free (Saunders et al, 2009, p.114). 
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Another discipline similar to positivism is realism and it shares the belief that the social 

world and natural world should be studied in the same way. The way it differs is that the 

proponents of realism, unlike the positivists, believes that what scientists sees as reality is 

only a way we perceive knowledge and not necessarily absolute truth. As a result realists 

are okay with knowledge being real without it being objectively observed. (Bryman, Bell, 

2011, p.15) 

 

Researchers who contrary to positivists believe that the social world deserves different 

methods of study than the natural world are broadly called interpretivists. Interpretivism 

argues that it is important for researchers to understand the differences between humans 

and the natural world. (Saunders et. al, 2009, p.116) While positivist researchers treasure 

the notion of value- free and objective testing, an interpretivist argues for the adoption of 

empathy to better understand the subjects point of view (Saunders et. al, 2009, p.113-116). 

 

Our research is made in a positivistic manner where we favor studying our subject of real 

estate stocks behavior in an objective and detached way. Our role as researchers are to test 

market efficiency and portfolio theories on real estate stocks in the Nordic market and 

either confirming our hypothesis or rejecting it depending on our results. Our research will 

explain the behavior of the stocks, which is a very positivist approach (Bryman, Bell, 2011, 

p.16) This opposed to a more interpretivist point of view that would try to understand why 

the movements on stocks act in a certain way. 

2.6 Research approach 

 

An essential part in the framework of the process of revealing solutions to a research 

problem, is the approach in which his connection between research and underlying theory is 

further explained. There are two different processes of reasoning made out of general 

statements which are concentrated to the appellations deductive and inductive approach. 

 

With the inductive approach, you observe reality and from the results you test if the 

available and relevant theory confirms the result and provides theoretical explanations for 

the outcome. The researcher observes the issue, deducts a hypothesis, perform experiments 

for verification of the hypothesis and ends with creating a concluding theory (Bryman & 

Bell, 2011, p.11). In other words, the inductive approach is used to explain why something 

happens. If the testing delivers distinct arguments for an alternative theoretical alignment, 

previous theory could be changed or modified to conform to the outcome (Saunders et. al, 

2009, p.125). 
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Figure 2.2: Descriptive processes for deduction and induction  

Source: Bryman & Bell, 2011, p.11 

 

When using deductive approach, the theoretical collection is the first element in the 

research. After gathering sufficient theoretical research, a hypothesis is deducted and tested 

in reality to conclude if existing theory is valid and accurate (Saunders et. al, 2009, p.124). 

Each of these approaches are commonly connected by researchers to a specific research 

philosophy and in that sense, deduction is more related to positivism while induction is 

related to Interpretivism. The deductive approach is often applied in natural science 

together with a quantitative strategy and data collection.  

 

The hypotheses are developed from existing theory and previous studies which makes the 

deductive approach to be the most appropriate. Quantitative data is gathered to deduct 

information regarding stock returns and its volatilities in the Nordic markets. The 

confirmation or rejection of the hypotheses based on previous research is dependent on the 

statistical information gathered during the ten year period 2002-2012. There is no intent to 

develop new theory with the research and the above considerations leads us to the adoption 

of the deductive research approach 

2.7 Research Method 

 

Quantitative and qualitative are the two available approaches in the design of data analysis 

and theory collection that are used in business research. The nature between the data in 

quantitative and qualitative research is one of the major differences. Quantitative research 

often uses a wide array of quantifiable numbers while qualitative covers non-numerical data 

as words, opinions and impressions (Saunders et.al, 2009, p.151). These methods are also 
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connected to specific conditions through conformity with different research approaches and 

philosophical conceptions.  

 

  Quantitative 
  

Qualitative 

Principal orientation 

to the role of theory in 

relation to the research 

Deductive; testing of 

theory 

Inductive; generation of 

theory 

Epistemological 

orientation 
  

Natural science model, 

in particular positivism 

Interpretivism 

Ontological orientation Objectivism Constructionism 

  

  

Table 2.1: Fundamental differences between quantitative and qualitative research strategies 

Source: Bryman & Bell, 2011, p.27 

  

As the table suggests there are often, but not always research approaches and research 

philosophies associated with qualitative and quantitative methods of writing (Bryman, Bell, 

2011, p. 27). It is however important not to get too stuck in these combinations as the only 

way of doing research since there are for example, quantitative research being produced 

with an inductive research approach and with interpretivist and constructionist research 

philosophies (Bryman & Bell, 2011, p.20). With this said, our research will fall into the 

quantitative division where we are looking at hard numbers collected for real estate stocks.  

2.8 Data and literature sources 

 

After deducting the theoretical methodology, the question of which data sources to be used 

remains. According to Saunders et.al (2009, p.69), literature sources can be divided into 

three different sorts that are primary, tertiary and secondary. 

 

Primary literature sources are the original versions of information, such as government 

publications, unpublished handwritten sources as letters and scientific contributions from 

completed research.  

 

Tertiary literature sources are a support in the search process when looking for primary and 

secondary information. Encyclopedias, indexes and bibliographies are examples of tertiary 

literature sources (Saunders et.al, 2009, p.69).  

 

Bryman defines the concept of analyzing secondary data as the usage of theories and 

models which is not produced by the researchers themselves (Bryman, Bell, 2011, p. 313). 

This thesis will be based on secondary data according previously mentioned definition, a 

couple examples of such sources are journals, articles, books and databases. The Thomson 
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Reuters DataStream is by many researchers considered to be one of the most reliable 

providers of financial statistics. They will be used as source to gather numerical data of 

historical real estate stock value together with Nordic indexes from which the calculations 

should originate from. Such data from the four Scandinavian countries Sweden, Norway, 

Finland and Denmark will be gathered. As previously mentioned, Iceland will not be 

included due to the different conditions not only in geographical aspect which is important 

for real estate markets but also a national economy in a distinct state (BBC News, 2013). 

We will use previous course literature together with journals and academic articles from 

sources such as Business source premier and Umeå University Library. 

 

There are several benefits with secondary data presented, such as opportunity for cross-

cultural analysis and longitudinal analysis, higher data quality, cost and time savings. 

Secondary data with high validity, assumed that they are gathered from credible sources 

and qualified researchers, are frequently used and consequently rigorously tested to be 

accurate. The data that we will is consequently regarded as credible since they are peer 

reviewed. In addition, such sources can be time-saving as several procedures in the 

information gathering process can be skipped, such as replicability and validity testing 

(Bryman, Bell, 2011, p. 314).  

Data sets such as secondary gatherings provide a solid base for cross national comparisons 

such as the tests in this thesis across the Nordic countries. Longitudinal research is often 

costly and time consuming and consequently quite rare in business and management 

research (Bryman, Bell, 2011, p. 317). The cross cultural benefits ravel barriers in cross-

cultural behavior and are appealing in times of globalization and growing markets 

(Bryman, Bell, 2011, p. 318). In our case with the Nordic countries we consider the benefits 

as minor value due to the fact that the countries in a cultural and economic perspective at 

large very similar. 

 

There is often a downside with everything in some sense; Bryman presents some of the 

disadvantages with secondary sources as lack of familiarity with data, complexity of data, 

no control over data quality and absence of key variables (Bryman, Bell, 2011, p. 320-322). 

The  non-familiarity with data is seen as minor problem as the information sought is 

historical stock values and these are already configured to our needs with no personal 

adaptions needed. Likewise the complexity of the data will unlikely be a problem where the 

stocks are presented as desired and in historical order. Quantitative numerical information 

can be costly but Umeå University is very supportive in the matter of data collection from 

the Thomson Reuters DataStream. Some keywords we used to find articles were, real estate 

stocks, market efficiency, real estate, volatility of stocks, CAPM and real estate returns.  

 

2.9 Reliability 

 

Reliability is one of the research quality criteria that is concerned with how well presented 

measures are consistent. It can be divided into three subdivisions that all deals with this 

issue in different ways. These three are stability, internal reliability and inter-observer 

consistency. Stability deals with the question whether or not a measure is stable of time, 
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meaning that if there would be a retest on the same subjects, the previous research would be 

stable with little or no difference in the observations between the test and retest.  

Internal reliability is concerned with if the elements tested affects each other, in other 

words if the answers on one part of the test are related to other answers on another part of 

the test. Inter-observer consistency is the last subdivision of reliability and it deals with 

how consistent views from different observers are, and how subjective judgments effects 

research. (Bryman, Bell 2011, p.157f) 

 

The degree of research reliability is very important and these subdivisions are relevant to 

consider. The aspect of stability should be fulfilled for the thesis since the population with 

daily and monthly stock returns are documented and should be same whenever the data is 

accessed and obtained. Internal reliability does not apply directly to our research and the 

use of secondary data that are not really categorized subjectively which helps ensuring that 

there are consistencies between observers.  

 

2.10 Replication 

 

Replication is in many ways closely linked to reliability and refers to the ability to replicate 

a study and get the same result. Replication is only possible if the researcher spells out his 

or hers research in great detail without extensive use of own thoughts caused by e.g. bias, 

making it possible to achieve the same results (Bryman, Bell, 2011, p.42). Quantitative 

studies have a higher degree of replicability than a quantitative which is a sign of amplitude 

which is one of the benefits with this specific research method (Bryman, Bell, 2011, p. 165-

167). With our quantitative approach and gathering of data from Thomson and Reuters 

DataStream, replicability of this thesis by future researchers is highly possibility. 

With this quality assessment in mind we will put a lot of effort into describing how and 

what we are doing in our research. 

 

2.11 Validity 

 

Bryman and Bell (2011, p.42) states that validity is in some ways the most important 

criterion for research and it deals with how valid the results of the research are. This 

criterion can be divided into four subcategories; Measurement validity, internal validity, 

external validity and ecological validity. 

 

Measurement validity deals with how well the measurements actually test what the 

researchers want it to test. Internal validity is intimately connected to the concept of 

causality, it tests whether or not there is a causal relationship between variables, whether or 

not variable x causes y and not some other factor (Bryman, Bell 2011, p.42). External 

validity is measured in how well the research can be generalized, not replicated as in 

replication, but tested beyond the contexts of the specific study. The fourth and last validity 

measure, ecological validity deals with the issue that some research creates artificial 

environments and for research to have high ecological validity the results of the study 
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should be realized to people outside of the study and to everyday life in the real world 

(Bryman, Bell 2011, p.43).  

 

When we relate measurement validity to our research, we will try to make sure that the 

tools of analysis for testing market efficiency and portfolio theory are very precise and in 

line with what we are looking for. Similar for the internal validity or causality where it is 

possible the causation will be a priority for the research we are making. The fact that we are 

using the whole population, would suggest that external validity should not be a concern. 

Since the studies do not actually include human participants as test subjects and factors like 

ecological validity will not come into play, similarly to the aforementioned internal 

reliability.  

2.12 Ethical and societal issues  

 

The research gap and topic found is often derived from own experience and what 

knowledge we perceive as missing. The real estate orientation was attractive for us due to 

perceived shortage of apartments, price developments and expensive rents as we have 

experienced the situation which are societal issues of great importance that can lead to 

unethical behavior by real estate actors to maximize return. Saunders et. al (2009, p.124) 

points out that an important ethical issue for researchers is that those that are being 

researched (research population) should not be exposed to any harm, in our case since these 

are unaware of our study and have not given their consent. This thesis is such, that none in 

the research population will be examined in such way that it would be harmful as the focus 

is on general market conditions exceeding the real estate companies as individuals. 

 

It is important for us to be honest and open minded in terms of findings and defining the 

research gap. The topic and development of the methodological framework is besides our 

own bias under influence from people around us as well. We put high value in our 

supervisor’s knowledge and experience as teacher within the field of finance and mentor 

for numerous successful graduation projects. The researchers focus and choices can be 

affected by previous experience and preset opinions by the authors. 

 

The methodological framework development can be influenced by societal opinions and 

course of actions. Similar research that have been done in the topic are likely to affect the 

direction of methodological approach as it otherwise could be contradictory to existing 

researches. Honesty is important for us and we discuss throughout the project the 

importance of consistency in true presentations, no altering of data, objectiveness and 

completeness. Honest presentation increase knowledge contribution that in turn provides 

higher moral through better understanding and awareness. 

 

Qualitative approaches tend to be more influenced by alternative results as it leaves more 

room for personal interpretation and less hard facts. The basis for this thesis will be derived 

from quantitative databases and one strong benefit with this type of research is that it by 

nature leaves less room for personal interpretation besides the necessity to always present 

facts with honesty. This research will not be influenced and limited by secrecy or 
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anonymity since no such issues will be investigated where such is desirable which often is 

the case when conducting qualitative research.    
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Chapter 3: Theoretical background 
  

This chapter contains different theories and models that are considered to be relevant for 

the study in order to provide a deeper understanding of the research. The features of stocks 

and real estate assets are further discussed and also the circumstances under which they are 

traded. 

 

3.1 Stock return and risk 

3.1.1 Random Walk  

 

In 1953, Maurice Kendall, with the help of computing, tested the behavior of stock market 

prices. What he found would later be described as the random walk hypothesis. Kendall 

himself wrote “At first sight the implication of these results are disturbing … it seems that 

the change in price from one week to the next is practically independent of the change from 

that week to the week after” (Kendall, 1953, p.13). The implication of this finding was the 

idea that historical returns cannot be used to predict future stock prices.  

 

Ruppert (2004, p.82) shows this in a figure (see below) where random walk is presented 

through the mean and the dashed lines added to show standard deviation. Important to 

notice is that the notion of randomness does not imply that you cannot make money on the 

stock market, this is shown in the figure by the upward sloping mean also called the drift or 

μ and is here 0,5 (Ruppert, 2004, p.83). 

 

 
Figure 3.1: Random Walk 

Source: Statistics and Finance, an introduction, David Ruppert, 2004 
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Bodie et. al (2011, p.372) stresses this fact and says that the predicted price can be positive, 

presumably to compensate for the time value of money and systematic risk.  

 

 

3.1.2 Efficient Market Hypothesis 

 

After the random walk of stocks was discovered a lot of research was done on the subject. 

What economists started to understand is that the market was well-functioning and 

efficient. Fama developed the idea of random walk further when he proposed the theory of 

market efficiency, or Efficient Market Hypothesis (EMH) where he used Kendall’s random 

walk as the first out of three hypotheses. These hypotheses were called the weak, the semi-

strong and the strong form of market efficiency.  

The weak form, much like the random walk hypothesis says that a securities price reflect all 

its historical prices, making consistent superior profits studying past returns impossible. 

The semi-strong form of the EMH states that the prices reflect not only historical returns of 

the stock but also the information available publicly like financial reports or 

announcements of annual earnings. The strong form incorporates the two others but also 

adds that all information even the information that is not available for everyone, like 

investors and manager that have a monopolistic position to access information, is reflected 

in the securities price. (Fama, 1970, p.383f) 

 

This implies that no abnormal profits can be made since this would be eliminated by the 

market and adjusted in the price of the security.  

 

This would, if it is completely true, imply that for example professional traders could not 

“beat” the market index since all the information they could find that might affect the stock 

prices would already be reflected in the price. Grossman and Stiglitz (1980, p.404) does not 

believe this to be completely true however. They instead argue that in markets where 

information is not easily accessed and more importantly costly, the EMH does not hold 

completely. The reason is that information gathering, which is an essential part of 

evaluating a security in the first place, must be worthwhile for the “gatherers”. If all the 

hypotheses of the EMH hold, an investor doing nothing would achieve the same result as 

the “gatherer”. If this information gathering is costly and hard to access, why would any 

investor ever do it? The only reason, Grossman and Stiglitz (1980, p.404) argue is the fact 

that it will generate higher investments returns.  

 

3.1.3 Volatility 

 

When discussing stock movements the implied notion behind is volatility. Volatility is the 

measurement of risks for, among other things, securities and it is often measured by the 

standard deviation σ (Ruppert, 2004, p.1). Hull (2012, p.146.) defines volatility as a market 

variable that expresses the uncertainty about the prediction of the future performance. 

Volatility tends to be significantly higher on business days than on weekends, and analysts 
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are consequently ignoring those when calculating volatilities. The movements are caused 

from new information entering the market. From these assumptions, one business year is 

consist of 252 days (Hull, 2012, p.206-207).  

 

Standard deviation, already mentioned in the section about Modern Portfolio Theory, is 

defined as the square root of the variance. This in turn is defined as the expected value of 

the squared deviation from the expected return. The higher the volatility, the higher the 

squared returns, the higher the standard deviations. (Bodie et al. 2011, p.157) 

 

Beta is a measure of how sensitive a stock is to market movements (Brealey et al, 2011, 

p.202). Mathematically it would be expressed as: 

 
                          

                  
 
   
   

   

3.1.4 Modern portfolio theory 

 

The modern portfolio theory is a mean to point out the philosophy of diversification of 

investment portfolios to rational investors. The purpose of diversification is to strengthen 

the value resistance to market volatility and deliver the optimal return to the investor under 

current  

situations (Markowitz, 1953, p.78). Ogden et al (2003, p.36f) describes the Modern 

Portfolio Theory as consisting of two basic constructs. The first one being the statistical 

effect of diversification and the second one being investors attitude towards risk; assuming 

that investors tolerate risk if there is sufficient return (Ogden et. al, 2003, p.36). The 

statistical effect of diversification in the case of two assets A and B is the expected return rp 

of the portfolio being equal to the weight (wA) of the stock A times expected return on 

stock A (rA) added together with the weight of stock B (wB) times the expected return of 

stock B (Ogden et. al, 2003 p.37).  

 

 
 

 

The standard deviation of the portfolio is  

 

 
 

Source: Ogden et al 2003 p.37f 
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In other words, it could be described as a mindset that when set in practice, is contributing 

to a minimization of the risk. The more stocks with different origin the portfolio consists, 

the closer will the portfolios unique risk approach zero and differentiate the portfolio risk 

over to market risk (Brealey, Myers, Allen, 2006, p. 162). A portfolio that are built 

according to the theory contains a variety of assets with different proportions that are not 

entirely positively correlated, where the asset coefficient are less than one, (p<1 ).  

 

A correlation of one provides no contribution to diversification, the most distinct effect of 

diversion arises when assets have a coefficient of minus one. That implements that the 

assets are moving in opposite direction in relation to the market fluctuations. Depending on 

the relation to risk whether the investor prefer risk or are risk averse, the portfolio have a 

certain tradeoff between assets with higher and lower risk to ensure the total risk factor of 

the portfolio. (Ogden et al, 2003, p.37) 

 

 

3.1.5 Capital Asset Pricing Model 

 

Capital Asset Pricing Model also known as CAPM and is one of the most widely used 

formulas in the field of finance. It was presented by William Sharpe in 1964 and was built 

from the works of previous research on portfolio theory (Brealey et al, 2011, p.220). What 

it did was to show that the expected risk premium for a stock was in direct proportion to the 

beta (Brealey et al, 2011, p.221). The figure below illustrates this relationship where the 

security market line (SML) is where the investment should lie to be efficient (Brealey et al, 

2011, p.222f).  

 

 
Figure 3.2: The security market line 

Source: Brealey et al, 2011, p.222f 
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The relationship between the expected risk premium on the investment and its risk, the beta 

can be written as: 

 

Expected risk premium on stock =                                       
or 

  
 

Bodie et al (2011, p. 308) states that the relationship found has two major implications, 

besides actually describing the risk premium required on a stock for every possible beta 

value it also helps guiding new securities not yet traded in the marketplace by estimating 

the potential beta and calculating the return expected (price) of the security. He argues that 

people are assumed to have the same qualifications with exceptions regarding the investors’ 

wealth and the level of risk aversion. The model is considered to be impractical due to the 

fact that there are a lot of specific assumptions behind model that needs to be fulfilled. 

These assumptions are: 

 

- The individual investor possesses a small wealth compared to the aggregated assets on the 

market and has a hard time to manipulate prices. The investor accepts and trades on the 

market prices which do not affect the stock price due to the limited assets. This is consistent 

with the perfect competition
1
 idea present in the foundations of microeconomics. 

 

- Investors are having a short-sighted investment behavior where the development after the 

holding period is ignored. They are investing for a similar time period, often around one 

year. 

 

- Investments in private enterprises and education are excluded as investments because they 

are not publicly traded financial assets such as stocks. Investors are have access to and are 

allowed to borrow and lend desired amounts at a risk free and fixed interest rate. 

 

-The investors are indifferent whether the returns from the investments are derived from 

capital gains or dividends. The reason is that it is assumed that investors do not pay any 

service charges and fees through taxes or transaction costs in connection with their trading. 

 

-Investors are considered to be rational and using mean-variance optimizing which is a 

quantitative method about the tradeoff between risk and return. In other words, being well 

informed regarding mean return and variance of the returns is a prioritized issue. Their 

portfolios are built in line with the Markowitz portfolio selection model. 

 

- Investors are analyzing their investments in a similar perspective and holds a similar view 

on the economic system which leads to similar expectations on the payoff and required 

inputs. This is said to result in what is referred to as homogenous expectations, where 

                                                
1
 Perfect competition is a description of a scenario where investors has limited assets not massive 

enough to affect market prices on publicly traded assets such as stocks and bonds. 
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investors use the same expected returns and covariance matrix to create the efficient 

frontier
2
 with optimal return in relation to the desired level of risk (Bodie et al, 2011, p. 

309). 

 

3.1.6 The validity of CAPM 

 

The validity of CAPM to measure connections between risk and expected return has been 

widely debated since the publication in 1964. Roll questioned the model already in the 80´s 

and made the statement that it was impossible to empirically prove the conclusions drawn 

with the use of CAPM (Roll, 1978). He claims that the problems arise because the model 

must use a substitute for the market portfolio, often in the form of market index. Fama and 

French are of the opinion that it is not possible to find a relation between risk and return, 

which also is a contradictory statement to the validity of the model (Fama & French, 1992). 

The usage of The Capital Asset Pricing Model can only be justified (assuming efficient 

markets) if the expected returns of the securities match the actual returns observed at a 

large extent. One method of making sure that this is the case is to look into a measure 

called the alpha. Hull (2012, p.11f) describes the alpha as the superior return for the 

systematic risk being taken. If the expected return predicted by the CAPM is larger than the 

actual return, the investment has a positive alpha and vice versa (Hull, 2012, p.12). If the 

market is efficient the return should always match the risk taken and this would then lead to 

an alpha of 0.  

 

If there is a difference between the expected return predicted by the CAPM and the actual 

return, leading to an alpha not being 0, when the market is efficient then questions about 

how accurate the CAPM is can be raised. 

 

A lot of research on stock returns exists where patterns found cannot be explained by the 

CAPM. Examples of this is De Bondt and Thaler’s (1985) findings that suggest that stocks 

that have high returns in the past, in the long run, tends to have higher future returns. 

Jegadeesh and Titman (1993) found the contrary to be true where stocks that had high 

returns during the last 12 month period tended to have higher future returns. These results 

cannot be explained by the capital asset pricing model, making them anomalies (Fama, 

French 1996, p.55) 

 

 

3.1.7 Fama French Three factor Model 

 

A result of the anomalies presented above, where the CAPM could not explain some 

findings, Eugene Fama and Kenneth French (1996, p.55) came up with a model that they 

                                                
2
 The efficient frontier is a concept in the modern portfolio theory where the combinations of assets 

in a portfolio deliver the highest return possible in relation to the level of risk. 
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argue explain the expected returns better than the CAPM. They propose a three factor 

model where these three factors explain the expected return on a portfolio in excess of the 

risk free rate. The factors are: 

 

1. The excess return on a broad market portfolio  

2. The difference between the return on small stocks and the return on big stocks (SMB) 

3. The difference between the return on a portfolio of high-book-to market stocks and the 

return on a portfolio of low-book-to-market stocks (HML) 

 

The model is expressed as following; 

 

 (  )         (     )                          

 

                         are the betas for the three factors, called loadings by the authors. 

 

Source: Eugene Fama, Kenneth French (1996, p.55) 

 

 

3.1.7 Arbitrage pricing theory 

 

The theory was originally developed in 1976 by Stephen Ross and it connects risk factors 

such as inflation and interest rate to an expected return that can be expressed as a linear 

security market line (Bodie et al, 2011, p. 351). The theory examines how investors can 

create a portfolio that is relatively resistant to these influencing factors. Arbitrage deals 

with mispricing of assets such that recurrent profits can be realized without any exposure to 

risk. The APT presents evidence that the expected return from an investment is linearly 

dependent on The theory can be seen as an extension to the CAPM and is a useful tool 

when valuing securities and evaluating performance of an investment.(Bodie et al, 2011, p. 

352) 

 

There is only one source of systematic
3
 risk in the CAPM represented by the market risk, 

while the arbitrage pricing theory consists of several individual factors of systematic risk 

that are influencing the return. It does not matter how diversified a stock portfolio is, 

systematic risk is caused by macroeconomic events that cannot be eliminated.  

 

Investors are always exposed to market related risk and uncertainty and it is not possible to 

avoid through diversification (expressed as beta in the CAPM) (Brealey, Myers, Allen, 

2006, p. 167). The risk in the APT that is unsystematic
4
 is specific for individual 

investments within the same market segment and an important issue in the selection process 

(Hull, 2012, p.13).  

 

                                                
3
 Systematic risk is an undiversifiable measure of unexpected events that could affect the markets 

aggregate output. Natural disasters are a systematic risk.  
4
 Unsystematic risk is diversifiable. It is a risk that differs between companies within the same 

industry or market segment. 



27 
 

The multifactor APT is expressed as following:  
 
     (  )                          

where; 
 

   = Stock return with specific risk factors included 

 (  )= The return if systematic and unsystematic risk factors are zero (risk free rate of 

return). 

   =Stock sensitivity to risk factor 1. 

  = The magnitude of risk factor 1, expressed as expected return of the specific risk 

  = Non systematic risk, uncorrelated with risk factor F 

 

The theory explains the equilibrium return for a well-diversified portfolio that is based 

upon various factors that could represent systematic risk (Bodie et al, 2011, p. 359). The 

fact that there are several risk factors building the theory also implies difficulties in 

recognizing them all and determining their specific magnitudes with accuracy. The more 

factors that are included, the greater is the risk for disruption and deviations.  

3.2 The Nordic economy and Nordic markets 

 

Sweden, Norway, Denmark and Finland have been affected by the economic downturn 

during the latest years, but in a relatively modest extent. Moody’s, Fitch and Standard & 

Poor have provided these countries with their highest credit ranking, that is, AAA. The 

charter below presents the economic development for these countries during the years for 

our research. The financial crisis had a large impact on the Nordic economies but they have 

had a strong recovery. The turbulences have continued at a larger extent in central Europe 

and the Nordic finances are relatively stable.  

 

 
Figure 3.3: Economic growth in the Nordic countries 

Source: Eurostat statistics 
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The unemployment increased rapidly in the Nordic during 2008 and the employment has 

not recovered in the same rate as the economy. The extensive layoffs that were made have 

not been withdrawn and staff has not been rehired. Intense efforts to decrease work done by 

human resources, where for example fewer people are performing the same job today than 

before the crisis. This development can be seen as a direct result from turbulence where 

companies adopted their costs for present and future turbulence. 

 

The real estate market is highly dependent on the state of the economy and level of 

employment, and it is an interesting fact that the real estate prices have had a stronger 

development than both the growth of economy and level of employment (Colliers 

International, 2012, p. 2). The development of the real estate prices, which are strongly 

correlated to real estate stock prices (Leimdörfer, 2011) in comparison to the general 

economy can raise the question whether the real estate market is efficient or not.  

 

 
Figure 3.4: Unemployment rate in the Nordic countries 

Source: Eurostat statistics, 2011 

 

 

The stock exchanges in the Nordic countries are run by the financial trading firm Nasdaq 

OMX except in Norway where Oslo Børs VPS is the actor dealing with the trading. OMX 

Nordic is since 2008 a part of the American stock exchange company Nasdaq.  

 

The Danish stock exchange is geographically located in Copenhagen and is a part of OMX 

Nordic which originally was a Swedish company. 

There are 173 different shares listed in the Copenhagen Stock Exchange. In 2010, shares 

for a total value of 111.7 billion were traded during the year (Nasdaq OMX statistics 2010, 

p.3). 

 

288 different shares are listed on the Stockholm stock exchange which is the largest in the 

Nordic. They had a turnover in 2012 of 2892 billion SEK which were achieved through the 

50.5 million transactions that were made during the year. The average transaction was 

worth 57000 SEK (Nasdaq OMX, Yearly Nordic statistics 2000-2012). 
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Helsinki has 131 different shares listed and a yearly turnover on 138.2 billion EUR in 2011. 

21.6 million transactions were made during the year. (Nasdaq OMX Helsinki, yearly 

summary 1990-2011) 

 

The Oslo stock exchange has 242 listed companies and is as mentioned, unlike the other 

stock exchanges in the Nordic not a part of OMX. They had a turnover in 2011 for the 

share and equity certificates on 1542 billion NOK and it was achieved due to the 23 million 

trades that were done. (Annual report Oslo Børs VPS, 2011, p.4). 

3.3 Features of Stocks 

 

Stocks are the most common investment asset today and they are relatively volatile in 

comparison to many other common alternatives such as bonds, interest funds and savings in 

bank accounts. Stock investments are liquid and settled on short notice making them 

attractive for both private and professional investors. The daily traded volume provides a 

hint of the activity in the trading and consequently the level of liquidity for specific stocks. 

During the latest years, the financial crisis has increased the risk and future volatility has 

become more difficult to predict.  

 

Balck points out a positive relation between the investors return and the level of volatility 

that is accepted in the investment activities (Mckenzie & Faff, 2003, p.259-274). Financial 

markets are said to be efficient according to the previously mentioned theories, which 

means that the market price for the asset is representing all available information.  

 

There are two different kinds of stocks, common and preferred. An investor that holds 

common stocks possess voting rights and ability to influence the company operations in 

order to support a development of the company in desired direction. Preferred stocks do not 

provide voting rights but can provide payoff through interest rates that are often relatively 

high. The holders of preferred stock can get back some of their capital invested from the 

company in case of bankruptcy (Swedbank, 2013). 

3.4 Real estate market and return  

 

The financial aspects of real estate investments are in some points different in comparison 

to many of the most common actively traded forms of assets such as currencies, bonds and 

stocks. “Real estates are traditionally representing long term values, has long term cash 

flows and provides protection towards inflation” (Malmström, 2013).  

The Nordic investment fund Skagen has recently founded a property fund that invests in 

real estate stocks with different countries of origin, among them, the Nordic countries. 

Malmström from the investment fund points out that real estate are a limited asset and a 

locally valued where they base their speculations mostly on the geographical value and not 

the physical.  

 

The values of real estate stocks are dependent on external factors. Value can change due to 

reasons that cannot be explained only by domestic factors due to international investors 
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(Andersson, ABG Sundal Collier, 2012). Real estates are considered as a non-liquid asset 

which requires relatively large portion of negotiation and examination before sale.  

 

Unlike the actively traded assets that are relatively easy to sell but with reservation for 

uncertain prices and gains, real estate is due to its features unlike the previously mentioned 

historically seen as a long term asset that could have practical value to the owner. 

Periodical earnings for the assets are different but at the same time in some sense also 

similar, stocks pay dividends and real estate provides a rental income. The speculative part 

for both stocks and real estates is the price development since the purchase, and the gain if 

resale would be actualized (Colliers International, 2012).  

 

Real estate investments located in cities with low supply of housing where larger capital is 

required to invest tend to deliver lower return in relation to the tied capital, under the 

circumstances that the belief on the market exceeds what is realistic. Such locations have a 

tendency to be more influenced by interest rate movements (C.Himmelberg, C.Mayer, 

T.Sinai, p.17, 2005). Macroeconomic factors such as urbanization, population growth and 

increased prosperity are strong forces that drive price increases of real estates, which are 

strongly correlated with real estate stocks (almost one) according to the research previously 

mentioned (Leimdörfer, 2011). 

 

3.5 Previous empirical evidence 

 

3.5.1 Real estate stock returns 

 

Studies on real estate stock returns compared to the market index are very limited; the 

majority of research is made on real estate alone or on real estate investment trusts (sees 

section 3.5.3).  

 

One major study on the subject of real estate stocks is a study from Singapore however. It 

focused on dividing real estate company’s stocks on the size of the company and then 

tested, on a weekly basis, how profitable they had been during the period 2000 to 2006. The 

test included 336 listed real estate companies from 34 different countries with Sweden, 

Finland and Norway included. What the study found was that larger real estate companies 

stocks were more profitable than the already profitable and that future investors could 

benefit from investing in the bigger more successful listed real estate companies. 

Interesting for this study is that the real estate companies listed in Norway and Sweden did 

not show this behavior significantly, while the companies in Finland did not show enough 

parameter stability due the size of their sample (Kim, 2010, p.119) 
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3.5.2 Market efficiency tests on real estate stock markets 

 

Research is continuously being done to test random walk and market efficiency. Liu and 

Mei (1998, p.35) studied real estate stocks from Australia, France, Japan, South Africa, the 

U.K and the U.S during a period between 1980 and 1991 to figure out if the stock returns 

could be predicted using historical data. They found that the portion of predictable stocks 

were small and that as a secondary discovery, international real estate firm’s stocks were a 

good portfolio diversifier. 

 

Kleiman et. al (2002, p.293f) developed this study further with a more extensive random 

hypothesis, where they divide up their test into geographical areas consisting of Europe, 

Asia and North America with 35 countries being added together in their respective area and 

tested between 1983 and 1997. The results of this study are that random walk behavior and 

the weak form of market efficiency can be found in all geographic areas and that (as a 

response to Liu and Mei’s previous research) international real estate stocks do provide 

some aspects of portfolio diversification in the short run, though this disappears in the long 

run.  

 

Schindler et. al (2010, p.171), contrary to previous research found some evidence of market 

inefficiency, when they performed testing in 14 countries from all over the world (Sweden 

included) during the period of 1990 to 2006 focusing on weekly returns. The weekly lags 

were considered significant enough to lead to a conclusion that the random walk hypothesis 

were rejected. The authors concluded their work by examining potential investment 

strategies that might take advantage of this inefficiency. 

 

Although a standpoint that all the above mentioned researcher supported was that market 

efficiency and random walk hypothesis was found in the long run. They did not agree on 

how fast the market returned efficiency again in the short run however. This gives us an 

opportunity to further increase the empirical evidence and maybe add some practical 

guidelines for investors interested in real estate stocks. 

 

3.5.3 Real estate volatility tests  

 

Research about the risk and returns of real estate investments trusts (REIT)
 
can be found 

and is made. An earlier research were made by Najand and Fitzgerald (2006, p.174) who 

studied the volatility and return for REITs between 1995 and 2003 with daily data where 

they found that they had an average beta of 0.24 and an abnormal return 2.25%. A study 

made by Ennis and Burik (1991, p.24) between the years 1980 and 1989 on U.S real estate 

stocks concludes that real estate stocks generally have a low correlation or beta to market 

index and that it can be both positive and negative. Chaudhry, Myer and Webb (1999, 

p.342) studied real estate stocks, in the United States between the period 1978 and 1996, 

and compared those to other common stock found that common stocks had an inverse long-

run relationship with real estate stocks.   
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What is more difficult to find is newer studies and research about what the movements of 

real estate stocks look like compared to the market and this is especially true on the Nordic 

markets. With earlier price increases of real estate in the Nordic countries (Boverket 2011, 

p.27) and the correlation between real estate and real estate stocks being very close 

(Leimdörfer, 2011), research about the volatility of real estate stocks in the Nordic 

countries can be very interesting. Spång (2006, p.23) did however look at real estate stock 

risk in Sweden during the period between 1996-2005 and found that all the real estate 

stocks (7) had a beta way below 1 making them less risky than the market portfolio. He 

does not investigate the real estate stocks after the financial crisis and the material is limited 

since there are a lot more real estate stocks now in Sweden than it was when the research 

was made.  
  

3.5.4 Tests of CAPM 

 

A consequence of the popularity and the impact the Capital Asset Pricing Model had on 

financial asset valuation, there are a lot of research and tests done on whether or not the 

model is accurate.  

 

Black, Jensen and Schole conducted an empirical test on the CAPM and its security market 

line between the years 1926 and 1965. They made a regression analysis and used the New 

York stock exchange as a weighted market index. They estimated beta values for all the 

listed stocks on NYSE to calculate the expected return. They calculated the SML slope to 

be 12.972% with high significance, which was considered to be the risk free rate of return 

or the return for a portfolio with beta of zero. This provided support for the CAPM and the 

approach for beta as the only predictor for differences in expected return (Haugen, 1999, 

p.238-239).  

 

Basu (1977) however, divided stocks on the basis of earnings-stock ratios and found that 

the CAPM underestimated the high earnings to price stocks while it overestimated the low 

earnings to price stocks. Bhandari (1988) found that stocks with high debt-equity ratios 

systematically are underestimated compared to their market betas presented by the CAPM. 

 

Fama & French (2004, p.36) confirms that “Ratios involving stock prices have information 

about expected returns missed by market betas”. The issue of evaluating a model that are 

based on assumptions that need to be fulfilled, Fama & French (2004, p.20) argues, is that 

it is hard to isolate whether the assumptions are violated or the model is invalid, in this case 

if the discrepancies of the CAPM model is due to bad pricing or bad asset pricing model.  
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3.6 Summarizing the framework for our research 

 

In chapter 3, we have presented and discussed the basic theories in a suitable order that are 

relevant for our topic and field of research. The purpose has been to provide the reader with 

an extensive understanding about the framework of information. 

 

The first part of this chapter dealt with stock return and the associated risk dealt with in this 

type of investment. The random walk hypothesis about prediction of future stock prices 

with past performance as underlying material was discussed. Our first undertaking will be 

to determine if real estate stock returns in the Nordic markets follow a random walk. 

 

Secondly, the Efficient Market Hypothesis was examined which states that the market 

performance is impossible to beat since it is always fully informed and reflects it on the 

prices. It is important to cover in order to get an understanding of the stock return behavior. 

Our second task will be to determine if real estate stocks are more profitable than the 

market portfolio for the Nordic markets.  

 

Thirdly, stock volatility was discussed which is an important determinant not only for risk 

but also the investment return. High volatility makes it more difficult to make predictions 

of future performance. Our third issue will determine if real estate stocks are more risky 

than the market portfolio in the Nordic countries.  

 

Fourthly, the modern portfolio theory was introduced. This theory is a tool to clearly 

explain how a diversified portfolio can both optimize expected return and minimize risk at 

the same time as the assets are not entirely positively correlated (p<1 ). Our fourth 

assignment will determine if CAPM is appropriate to estimate expected return of real estate 

stocks in Nordic markets. 

 

Then follows a review of the capital asset pricing model which is one of the fundamental 

models in finance that describes the relationship between risk and return. Further, the 

validity of the model is evaluated. 

 

Further, there is a discussion of the Fama French Model as an expansion to the CAPM that 

adds value and size factors to the market risk factor. 

 

Then, the arbitrage pricing theory was introduced and discussed. The theory combines 

several risk factors, both systematic and unsystematic risk in the calculation of required rate 

of return. 

 

The chapter continues with a short description of stock features and the Nordic stock 

exchanges. The real estate market and return is discussed and the subject is further 

investigated through descriptions of existing empirical evidence. Previous market 

efficiency and volatility tests on the real estate stock market are examined and also earlier 

tests on CAPM.  
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Chapter 4: Practical method 
 

This chapter contains a description of the research process for this thesis. Chapter 4 is 

introduced with a section about the approach for the data collection describing which tools 

and search criteria that have been used. Next follows descriptions of different research 

methods and a statement of which we are using. The motives behind the selection of data 

are presented and the time horizon available for the historical stock prices collected from 

the data stream. Next is the procedure for return calculations and the underlying formulas 

described. The following section contains the hypotheses that the research question and 

purpose presented in chapter 1 finally developed. The final section of the chapter contains 

the selection of variables with underlying formulas and the statistical techniques that have 

been used in the testing. 

  

4.1 Data collection  

The study of the behavior of real estate stocks in comparison to Nordic market indices have 

required quantitative data on real estate stock prices and market indices returns within the 

Nordic countries. The information have been gathered from the Thomson Reuters 

DataStream and we have used a relatively extensive period of ten years between 2003 and 

2013 to explain the behavior of real estate stocks. We have used the population
5
 of listed 

real estate companies that has their major part of their activities within the four Nordic 

countries Sweden, Norway, Finland and Denmark. As stated by Casella and Berger 

regarding sampling, any statistic is a definition of a way to achieve data reduction or 

summary. The researcher that uses a sample instead of the population faces a risk that the 

chosen sample does not reflect the actual circumstances (p.271, 2002). 

 

Sector Real estate companies 

Asset class Equity 

Listing Nordic stock exchange 

Location Operations in Nordic countries 

Presentation Time series 

Observation Daily 

Date 2003-03-26 until 2013-03-26 

Status Active 

 

Table 4.1: Search criteria for the Nordic RE population 

                                                
5
 A population is the entire collection of elements of a certain entity from which we collect data. A 

population can in turn be divided into samples where only parts of the reality are covered. 
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We have gathered daily market index returns for the Nordic stock exchanges from 

Thomson Reuters DataStream. We will base the calculations on daily data to present a 

more detailed development without averages and equalizations over time. Monthly returns 

were the only data available on real estate stocks and we could not use these figures as it 

would be arbitrary to break it down into daily data. 

 Instead, we downloaded daily prices for the stocks and did own calculations of the return 

in Excel with the Log return procedure which is using the logarithm on each daily value 

divided by the value at the day before. After this was done, we proceeded to extract weekly 

and monthly data from the same data set and then we turned them into log returns as well. 

The benefits of log return and the assumptions behind the approach will be further 

explained in section 4.5.  

 

 

4.2 Data collection method and choice 

 

According to Saunders et.al (2009, p.256), there are three different methods to collect 

secondary quantitative data. These are known as survey-based, documentary or using 

multiple sources. The data can be collected by interviews e.g. surveys, or in our case be 

based on secondary documentary data which is written material based on historical 

observations such as past real estate stock prices and market indices developments. Hence 

this is collection method we will use. There is also a possibility to use a mixture of these 

methods which the multiple source method represents (Saunders et.al, 2009, p.256) 

 

The purpose with this research is to reach an evaluation of the behavior of real estate 

stocks. Before going further evaluating the empirical findings, we want to clarify the 

motivations behind the specifics of the data collection. We have collected data with the 

highest frequency possible with our available funds to be able to present an in depth picture 

of the real estate stocks.  

 

The daily data selection provides a more accurate view to recognize the patterns present in 

the development. There can be noise
6
 in the linear regression model implicated by daily 

values (Casella, Berger, 2002. p.577) but the results will provide higher accuracy which we 

consider to be important for our study.  

 

The alternative to only rely on lower frequency data would be both easier in the gathering 

process and in the calculations, but as daily values have been made accessible, it would not 

be satisfactory. As a complement, we will gather low frequency data as well, that is, weekly 

and monthly. These are as mentioned suitable to use in the ambition of avoiding the noise 

caused by daily data. This also makes our results more easily compared to other 

researcher’s since many of them tend to test weekly and monthly data especially for 

                                                
6
 In a financial context, noise means unexplained variations present in a set of data. There are two different 

types of noises, errors and residuals which might cause different results if tested a second time. 



36 
 

random walk. Examples of these are: Schindler et. al (2010) who tested monthly and 

weekly data and Kleiman et. al (2002) who also tested with that interval.  

 

Data has been collected between the period between 2003 and 2013 to cover the recent 

drastic volatilities in the global economy to acquire a broad view of the behavior.  

A longer period will provide a fairer view of the development of real estate stocks, and not 

only cover the recent extremely positive development during the recovery after the 

financial crisis but include the downturns as well. Real estate stocks has proven to be less 

volatile than the market index according previously mentioned researchers (Spång, 2009) 

and it will give us the opportunity to investigate the behavior more in detail. 

 

Real estate stocks from four different countries of origin, and only these four, with similar 

properties will be investigated to track their behavior. The operations of the real estate 

companies are also located in their respective country.  

 

Studying the Nordic countries with resembling macroeconomic factors can provide 

strengthening arguments for the Nordic countries’ reputation as a safe haven for property 

investors. By testing real estate stocks across countries, the patterns in the behavior of the 

stocks will be acknowledged. The question whether the real estate stocks are following the 

random walk can be overviewed with critical assessments when national borders are 

exceeded.  

4.3 Time Horizon 

 

As presented by Saunders et. al (2009, p.155) and applied to the project, our comparison of 

real estate return between different countries correspond to cross- sectional alignment and 

the analysis of the results during a longer time period suggests a longitudinal study. These 

are the two types of studies that hold a perspective on the time horizon (Saunders et. al, 

2009, p.155).  

 

Some of the companies have not been listed during the whole period 2003-2013 that we 

decided upon, but as we use the population and include all the companies listed, the current 

overall market conditions will be covered. Because of this, it is not an issue that will cause 

bias and limitations to the accuracy of the test results. For further details, all the listed 

companies and the number of observations can be seen in table 5.1 in chapter 5.  

 

 

 

 

 



37 
 

4.4 Return Calculation 

 

The data collected for all the real estate stocks and the market indices are prices. For 

financial analysis, returns are more often used, mainly because they take away the scale of 

the prices that can be very different from company to company and from index to index. 

We have decided to use continuously compounded returns for the real estate stock prices 

and the market indices, also referred to as Log returns.  

 

Since assuming that the data collected is independent and identically distributed as well as 

log-normally distributed, the usage of log returns gives more statistical freedom, something 

Ruppert (2004, p.77) calls the simplicity of multi-period returns. The data collected can be 

transformed into log returns through the following formula: 

 

     (  )    (    )     (
  
    

) 

 

 

Where   (
  

    
) is the natural logarithm of the ratio between price    at time   and price 

     at time    . These compounded returns will be referred to simply as returns from 

here on.  

 

 

4.5 Hypotheses 

 

The stock prices are dependent on the overall performance of the stock market and 

fluctuations in the business conditions for the specific company. By comparing the mean 

returns of the real estate stocks and the mean return of the whole market over a specific 

time period we can determine if our first hypothesis is accepted or rejected: 

 

1)  There is no difference in average return between real estate stocks   ̅   and the 

market index  ̅   in the Nordic countries. 

 

    ̅    ̅     
 

    ̅    ̅     
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Looking at how the real estate stock prices correlates with themselves is a way of testing 

random walk theory since it states that it should not be possible to predict future prices. 

This leads us to the following second hypothesis.  

 

2) When testing market efficiency a good way to study it is by looking at 

autocorrelation between today’s return and yesterday’s return.  

 

The is no correlation between         and           

 

        
 

        
 

Furthermore we want to see if real estate stocks are more risky than the market portfolio in 

the Nordic countries. This can be done by calculating the beta of the individual stocks and 

comparing that to the market index, which by default has a beta of 1. This will help us to 

examine our third hypothesis: 

 

3) There is no difference in volatility between the real estate stocks and the market 

index 

 

            
 

            

By comparing the expected returns predicted by the CAPM on the real estate stocks and the 

actual returns observed, a good view on how accurate the model is, can be seen. This leads 

us to our fourth and final hypothesis: 

 

 

4) There is no difference between the expected return estimated by the CAPM  

 ( )     and the average return for real estate stocks  ̅   . 

 

     ( )      ̅        
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4.6 Selection of variables 

 

When looking the our first hypothesis about above average returns for the real estate stocks 

compared to the market, a compared means test is required to make sure that the difference 

you find, if you find any is statistically significant.  

 

Normally this could be done by a simple t-test but that test assumes normal distribution. A 

name for test with assumptions of normal distribution is called a parametric test. Since it 

was discovered that neither the real estate returns nor the index returns were normally 

distributed a parametric test could not have been used (Bryman, Cramer 2005, p.144).  

 

A nonparametric test for mean comparison is the Wilcoxon signed rank test. This test is 

appropriate for studies that are not normally distributed and cannot be said to have 

statistically independent variables, and since the data for our real estate is a part of the 

results in the data of the market index it is compared to, this test is appropriate.  

 

To test the market efficiency of real estate stocks we are measuring autocorrelation, 

whether there are significant levels of autocorrelation in the lags chosen, this is to see if you 

can predict future returns with historical values. We are using a Ljung-box test: 

 

At lag k the Box-Ljung statistic is defined by 

 

    (   )∑
  
 

   

 

   

 

 

 

Where n is the sample, in our case 2069,    is the autocorrelation at lag l and   is the 

number of lags chosen, which we chose to be 4 (IBM Corporation, 2011). 

 

To find the individual real estate stocks beta compared to the market index we will use 

simple linear regression. Since the linear regression also gives an alpha value, that is a 

value of the dependent variable (real estate returns) when the independent variable (market 

returns) is zero the regression analyses can also be used to answer the last question 

regarding the CAPM. The formula for linear regression is: 

 

                 
 

Where, 

 

     Rate of return for the     real estate company’s stock  

   = The vertical intercept 

   = the regression coefficient or beta of the     real estate company’s stock compared to 

the market index return 

     The overall market return index for the matching index 

    = Stochastic error term 
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Bryman and Cramer (2005, p.231) states that regression is a tool valid to summarize and 

describe the existing relationship between two variables by computing a line that best fits 

the data, in the sense that the line minimizes the deviations arising from the data.  

 

The alpha values will then lastly be tested with a simple t-test. If the results of a t-test has a 

p-value of 0,05 or lower you can statistically say that the alpha values are significantly 

different from 0.  

 

4.7 Statistical techniques 

 

Our tool for gathering, transforming and calculating the returns from the raw data was all 

done in Microsoft Excel. Our main and only tool for analysis, however, was SPSS 

statistics.  

 

First, we analyzed the average returns compared to the average returns of the respective 

market indices for all the companies in all 4 countries. This together with the significance 

level of the differences of these was calculated using a function called nonparametric tests 

of related samples. What this did was to give us the Wilcoxon signed rank test, which, 

unsurprisingly, ranks all the data from the lowest to the largest difference and gave a mean 

of all the numbers to find out whether the results were significantly different from 0 or not.  

 

Secondly when looking at if there is random walk in the behavior of the real estate stocks 

with the help of autocorrelation, SPSS has a function that is called forecasting and 

autocorrelations. With the result of the subsequent Ljung box test you find if there are any 

autocorrelations and if these are statistically significant. The autocorrelation values range 

from 1 to -1 where 1 is perfectly correlated and -1 is perfectly negatively correlated.  

 

OLS was done to find the beta (linear regression) some assumptions will need to be proven 

for example. Testing for normal distribution of the residuals requires exploring analyze in 

SPSS, linear regression does not require normally distributed returns but it does require 

normally distributed residuals or error terms which is the difference between the expected 

value and the observation. 

The regression analysis also provided us with R
2
 which is an indicator of the quality of the 

model as a predictor for the stock movements. The R
2
 represents the percentage of the 

dependent stock movements that can be explained by the movements in the independent 

market index. The higher the value is, the more of the movements can be explained by the 

market. A stock with an R
2 

value below 70% is considered to have a low value and be 

relatively independent of index movements.  

 

With the regression analysis the alpha was calculated, helping to answer the question about 

how valid the CAPM for predicting future returns on real estate stocks. A simple t-test was 

done on the normally distributed alphas, given by the regression, to see if they are 

significantly different from 0, making the CAPM’s predictions less accurate.  
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Chapter 5: Empirical results 
 

5.1 Descriptive statistics 

Before we present the empirical results of our tests, some information about the tested 

material as well as some tests on normality will be shown. 

 

5.1.1 Observations of data 

A time period of 10 years was chosen to test the real estate stocks from the Nordic 

countries except Iceland. All in all, there are 31 listed real estate companies on the Nordic 

stock exchanges that fulfill our search criteria. All but 7 out of the 31 companies have been 

around for the 10 year period, giving us 2609 observations to study and test. 

 

Real estate companies Data available between Number of observations 

Sweden     

Hufvudstaden 2003-03-26 - 2013-03-26 2609  

Diös 2006-05-22 - 2013-03-26 1786  

Klövern 2003-03-26 - 2013-03-26 2609  

Catena 2006-04-26 - 2013-03-26 1804  

Kungsleden 2003-03-26 - 2013-03-26 2609  

Castellum 2003-03-26 - 2013-03-26 2609  

Wihlborgs 2005-05-23 - 2013-03-26 2046  

Heba  2005-05-23 - 2013-03-26 2609  

Fabege 2005-05-23 - 2013-03-26 2609  

Sagax 2003-03-26 - 2013-03-26 2609  

Corem 2003-03-26 - 2013-03-26 2609  

Wallenstam 2003-03-26 - 2013-03-26 2609  

Balder 2003-03-26 - 2013-03-26 2609  

Fastpartner 2003-03-26 - 2013-03-26 2609  

Atrium Ljungberg 2003-03-26 - 2013-03-26 2609  

JM 2006-11-15 - 2013-03-26 1659  

Norway     

Norwegian property 2006-11-15 - 2013-03-26 1659  

Olav Thon eiendomsselskap 2003-03-26 - 2013-03-26 2609  

Odin eiendom 2007-01-17 - 2013-03-26 1614  

AF Gruppen 2003-03-26 - 2013-03-26 2609  

Borgestad 2003-03-26 - 2013-03-26 2609  
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Real estate companies Data available between Number of observations 

Denmark     

Jeudan 2003-03-26 - 2013-03-26 2609  

Jensen & Møller Invest 2003-03-26 - 2013-03-26 2609  

Asgaard Group 2003-03-26 - 2013-03-26 2609  

Blue Vision 2003-06-25 - 2013-03-26 2544  

Nordicom 2003-03-26 - 2013-03-26 2609  

Sjaelsö 2003-03-26 - 2013-03-26 2609  

Finland     

Citycon Oyj 2003-03-26 - 2013-03-26 2609  

Sponda 2003-03-26 - 2013-03-26 2609  

SSK Suomen 2003-03-26 - 2013-03-26 2609  

Technopolis 2003-03-26 - 2013-03-26 2609  

 

Table 5.1: Available observations on the Nordic RE companies  

5.1.2 Tests of normality 

 

Table 5.2 is normality data collected for the market return indices that we use to compare 

our real estate stock returns with. Skewness and Kurtosis measures the shape of the 

distribution (Ruppert, 2004, p.24).  

 

Skewness is a measure of how asymmetrical the data is. A skewness of 0 implies normal 

distribution and a negative value means that the left tail is longer than the right one and a 

positive value indicates the opposite (Ruppert, 2004, p.24f) Kurtosis is a measure of how 

much of the data is concentrated in the center and the tails of the distribution compared to 

the regions between them (Ruppert, 2004, p.25). Every normal distribution has a kurtosis of 

3 (Ruppert, 2004, p.27).   

 

The reason that these indices fail the normality test is not so much because of the skewness, 

which is significantly normal, but that the kurtosis is way larger than what is expected of 

normally distributed data. These results were found not only in the presented stock return 

indices but also in the real estate stocks tested. 

 

  Skewness Kurtosis 

Denmark OMX -,075 4,764 

Finland OMX -,184 4,411 

Norway OMX -,614 5,867 

Sweden OMX -,075 4,764 

 

Table 5.2: Results from test of normality 
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Figure 5.1 Denmark     Figure 5.2 Finland 

  
 

 

 

Figure 5.3 Norway     Figure 5.4 Sweden 

  
 

Figure 5.1-5.4: histograms of the probability distribution for the market indices 
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5.2 Real estate stock return and market index return 

 

5.2.1 Hypothesis testing 

 

The first question: How profitable and volatile are the real estate stocks compared to the 

market index, have led to the formulation of our first hypothesis: 

 

There is no difference in the average return between real estate stocks and the market index 

in the Nordic countries. 

 

5.2.2 Return analysis 

 

The results found in the return analysis are illustrated below. The Wilcoxon signed rank test 

was used.  

  

  

* = Significant at 2-side 5% interval 

 

Wilcoxon signed ranks test Daily Weekly Monthly 

Sweden       

Hufvudstaden ,813 ,759 ,487 

Diös ,915 ,948 ,837 

Klövern ,918 ,936 ,785 

Catena ,975 ,828 ,751 

Kungsleden ,919 ,582 ,528 

Castellum ,839 ,665 ,503 

Wihlborgs ,693 ,853 ,798 

Heba  ,767 ,805 ,768 

Fabege ,992 ,669 ,668 

Sagax ,446 ,062 ,069 

Corem ,101 ,107 ,169 

Wallenstam ,097 ,076 ,016 

Balder ,097 ,076 ,016 

Fastpartner ,159 ,185 ,056 

Atrium Ljungberg ,948 ,950 ,476 

JM ,065 ,377 ,243 
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Wilcoxon signed ranks test Daily Weekly Monthly 

Norway       

Norwegian property ,004 ,194 ,034 

Olav Thon eiendomsselskap ,242 ,723 ,998 

Odin eiendom ,483 ,988 ,778 

AF Gruppen ,495 ,893 ,607 

Borgestad ,005 ,017 ,103 

Denmark       

Jeudan ,313 ,316 ,419 

Jensen & Møller Invest ,015 ,023 ,158 

Asgaard Group 0,0005401  ,156 ,395 

Blue Vision ,008 ,001 ,022 

Nordicom ,000 ,060 ,026 

Sjaelsö ,000 ,013 ,043 

Finland       

Citycon Oyj ,734 ,245 ,262 

Sponda ,601 ,866 ,811 

SSK Suomen ,327 ,500 ,995 

Technopolis ,858 ,574 ,281 

 

Table 5.3: Results from the Wilcoxon signed ranks test 

 

Denmark 

What was found on the Danish real estate stock returns were that all stocks, on average, 

displayed significant difference from the market index on a daily basis. The exception was 

JEUDAN that did not. This trend could also be seen on a weekly and monthly basis though 

only half, three out of six displayed significant difference from the index. 

 

Finland 

The Finnish real estate stocks returns, in contrast to the Danish, does not display 

significantly different returns compared to the market index on any time horizon presented. 

 

Norway 

Norwegian real estate company stock returns did not, for the most part, display any 

significant difference compared to the market index. The exceptions were NORWEGIAN 

PROPERTY and BORGESTAD, where NORWEGIAN PROPERTY showed a difference 

on a daily and monthly basis while BORGESTAD showed a difference on a daily and 

weekly basis.  

 

Sweden 

The Swedish real estate company stock returns did not, like the Finnish and the Norwegian, 

differ significantly from the market index return. The only results that were significantly 

different were WALLENSTAM and BALDER’s stock returns on a monthly basis.  

 



46 
 

 

All the stocks with significant difference from their respective stock market index are 

presented below. Most of the significant results are from Danish real estate stock returns 

and the majority of all the significant results are negative. 

 

 

Average return compared to market Daily Weekly Monthly 

Jensen & Møller invest -0,0005042  -0,0036273    

Asgard Group 0,0003241      

Blue Vision -0,0006252  -0,0043282  -0,0181048  

Nordicom -0,0013929    -0,0422532  

Sjaelsjö -0,0013509  -0,0083879  -0,0400201  

Norwegian Property -0,0016704    -0,0510878  

Borgestad -0,0003357  -0,0023983    

Wallenstam     0,0196337  

Balder     0,0127336  

 

Table 5.4: Stocks with significantly different average return 

 

5.3 Autocorrelation 

 

5.3.1 Hypothesis testing  

 

The second research question: individual real estate stock returns are dependent or 

independent of their past stock returns, have led to the following hypothesis: 

 

There is no correlation between present return and historical return 

 

Looking at how the real estate stock prices correlate with themselves is a way of testing 

random walk theory since it states that it should not be possible to predict future prices. 

Autocorrelation calculations, using the SPSS on realized historical stock return for the real 

estate companies, make it possible to detect recurring patterns in the returns. Four lags will 

be used in the procedure which will explain if there can be seen any recurrent relations in 

the movements within the time span between present date and four shifts back. 
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5.3.2 Autocorrelation analysis 

We tested all the 31 companies in all 4 countries on a daily, weekly and monthly basis to 

investigate if there were any significant autocorrelation present. 

 

* = Significant at 2-side 5% interval 

        Daily      Weekly     Monthly   

Country Company   ρ Q-stat p-value ρ Q-stat p-value ρ Q-stat 
p-
value 

    Lag 1 -,062 ,020 ,002 -,021 ,052 ,687 ,030 ,106 ,776 

  Asgaard Lag 2 -,020 ,020 ,004 -,078 ,052 ,296 -,147 ,105 ,363 

    Lag 3 -,007 ,020 ,011 -,044 ,052 ,366 ,036 ,105 ,543 

    Lag 4 -,003 ,020 ,025 ,022 ,051 ,500 ,191 ,104 ,240 

    Lag 1 -,072 ,020 ,000 -,090 ,052 ,086 ,119 ,108 ,269 

  Blue Vision Lag 2 ,039 ,020 ,000 -,013 ,052 ,221 -,076 ,107 ,421 

    Lag 3 -,005 ,020 ,001 ,081 ,052 ,145 -,013 ,106 ,627 

    Lag 4 -,048 ,020 ,000 ,059 ,052 ,152 ,009 ,106 ,781 

    Lag 1 -,041 ,020 ,035 -,042 ,052 ,421 ,074 ,106 ,485 

  Jen. M. Inv. Lag 2 -,116 ,020 ,000 -,152 ,052 ,009 -,043 ,105 ,722 

Denmark   Lag 3 -,034 ,020 ,000 ,099 ,052 ,005 ,138 ,105 ,497 

    Lag 4 ,009 ,020 ,000 ,000 ,051 ,011 ,105 ,104 ,493 

    Lag 1 -,112 ,020 ,000 -,078 ,052 ,132 ,044 ,106 ,679 

  Jeudan Lag 2 ,007 ,020 ,000 ,013 ,052 ,313 -,019 ,105 ,904 

    Lag 3 ,035 ,020 ,000 -,045 ,052 ,378 -,073 ,105 ,876 

    Lag 4 -,012 ,020 ,000 ,048 ,051 ,413 -,088 ,104 ,843 

    Lag 1 -,099 ,020 ,000 ,097 ,052 ,062 ,071 ,106 ,500 

  Nordicom Lag 2 -,028 ,020 ,000 ,127 ,052 ,008 ,107 ,105 ,477 

    Lag 3 -,080 ,020 ,000 ,090 ,052 ,006 -,104 ,105 ,480 

    Lag 4 ,009 ,020 ,000 ,020 ,051 ,013 ,156 ,104 ,315 

    Lag 1 ,178 ,020 ,000 ,175 ,052 ,001 ,043 ,106 ,687 

  Sjaelsö Lag 2 ,009 ,020 ,000 ,071 ,052 ,001 ,036 ,105 ,870 

    Lag 3 -,015 ,020 ,000 ,148 ,052 ,000 ,078 ,105 ,843 

    Lag 4 -,028 ,020 ,000 -,034 ,051 ,000 -,170 ,104 ,480 

 

Table 5.5 Autocorrelation on Danish RE stocks 

 

 

Denmark 
The results we found from the six Danish real estate companies were there were generally 

significant autocorrelation (all of the stocks on a 95% confidence interval, and all but two 

lags in two different companies on a 99% confidence interval) on a daily basis. The 

correlation was very weak however with none of the six having correlating returns higher 

than 0.2. These correlations were not only positive but a majority of them was instead like 

the results from AASGARD negative on all the 4 lags tested. On a weekly basis the 
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opposite is instead true, where almost all the companies cannot be said to have significant 

autocorrelation with the exception of a few lags within different companies and SJAELSÖ 

that displays significant autocorrelation, but again the correlation does not exceed 0.2. 

What we found when looking at monthly returns was that none of the real estate stocks 

could be said to have a significant auto-correlating behavior.  

 

 

        Daily      Weekly     Monthly   

Country Company   ρ Q-stat p-value ρ Q-stat p-value ρ Q-stat p-value 

    Lag 1 -,021 ,020 ,284 -,151 ,052 ,004 ,199 ,106 ,061 

  Citycon Oyj Lag 2 ,020 ,020 ,331 ,038 ,052 ,011 ,096 ,105 ,114 

    Lag 3 ,000 ,020 ,530 ,087 ,052 ,008 ,102 ,105 ,151 

    Lag 4 -,053 ,020 ,046 -,077 ,051 ,007 ,150 ,104 ,117 

    Lag 1 ,025 ,020 ,205 -,051 ,052 ,323 -,082 ,106 ,438 

    Lag 2 ,008 ,020 ,412 ,048 ,052 ,401 ,057 ,105 ,640 

  Sponda Lag 3 -,030 ,020 ,242 -,073 ,052 ,279 ,242 ,105 ,100 

Finland   Lag 4 -,020 ,020 ,262 -,067 ,051 ,236 -,039 ,104 ,172 

    Lag 1 -,026 ,020 ,187 -,146 ,052 ,005 ,074 ,106 ,485 

  SSK Suomen  Lag 2 -,032 ,020 ,109 ,016 ,052 ,018 -,026 ,105 ,761 

    Lag 3 -,022 ,020 ,129 ,159 ,052 ,001 -,042 ,105 ,872 

    Lag 4 -,028 ,020 ,101 ,004 ,051 ,002 ,116 ,104 ,745 

    Lag 1 -,059 ,020 ,003 -,295 ,052 ,000 -,011 ,106 ,919 

  Technopolis Lag 2 -,030 ,020 ,003 ,147 ,052 ,000 -,013 ,105 ,988 

    Lag 3 -,014 ,020 ,008 -,146 ,052 ,000 ,113 ,105 ,753 

    Lag 4 -,054 ,020 ,001 ,069 ,051 ,000 ,047 ,104 ,844 

 

Table 5.6: Autocorrelation on Finnish RE stocks 

 

Finland 
When looking at the results of the autocorrelation of the Finnish real estate stocks on a 

daily interval only TECHNOPOLIS displays significant autocorrelation. The correlation 

here is, similar to Denmark, very weak at around -0,05. On a weekly interval more stocks 

show significant autocorrelation, 3 out of 4 real estate companies have significant 

autocorrelation and only SPONDA shows a p-value higher than 0,05, making the results of 

its autocorrelation non-significant. For the other three, the value of the correlation is 

generally low although TECHNOPOLIS on lag 1 has a statistically significant -0,3 

autocorrelation. On a monthly basis the results are that none of the real estate stocks display 

significant autocorrelation behavior. 
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        Daily      Weekly     Monthly   

Country Company   ρ Q-stat p-value ρ Q-stat p-value ρ Q-stat p-value 

    Lag 1 -,076 ,020 ,000 -,117 ,052 ,024 ,161 ,106 ,130 

  AF Gruppen Lag 2 -,097 ,020 ,000 -,014 ,052 ,074 -,142 ,105 ,128 

    Lag 3 -,034 ,020 ,000 ,017 ,052 ,151 ,000 ,105 ,250 

    Lag 4 -,001 ,020 ,000 ,019 ,051 ,245 -,034 ,104 ,378 

    Lag 1 -,082 ,020 ,000 -,189 ,052 ,000 ,067 ,106 ,528 

  Borgestad Lag 2 -,032 ,020 ,000 ,041 ,052 ,001 ,000 ,105 ,819 

    Lag 3 -,024 ,020 ,000 ,031 ,052 ,002 ,078 ,105 ,813 

    Lag 4 ,026 ,020 ,000 ,003 ,051 ,006 -,046 ,104 ,887 

    Lag 1 ,072 ,025 ,003 ,103 ,065 ,110 ,106 ,132 ,422 

Norway Norweg. Prop. Lag 2 ,022 ,025 ,009 -,024 ,065 ,260 ,240 ,131 ,136 

    Lag 3 -,020 ,025 ,018 ,054 ,064 ,333 ,397 ,130 ,004 

    Lag 4 -,010 ,025 ,037 -,011 ,064 ,488 ,064 ,129 ,009 

    Lag 1 ,197 ,025 ,000 ,085 ,066 ,195 ,031 ,135 ,820 

  Odin Förvaltn.  Lag 2 ,095 ,025 ,000 ,144 ,066 ,039 -,009 ,133 ,972 

    Lag 3 -,040 ,025 ,000 ,071 ,065 ,053 ,346 ,132 ,074 

    Lag 4 -,084 ,025 ,000 -,025 ,065 ,098 -,099 ,131 ,112 

    Lag 1 -,150 ,020 ,000 -,139 ,052 ,007 ,083 ,106 ,435 

  Olav Thon Eiep. Lag 2 -,063 ,020 ,000 ,081 ,052 ,008 ,034 ,105 ,699 

    Lag 3 -,021 ,020 ,000 ,076 ,052 ,008 -,002 ,105 ,869 

    Lag 4 -,045 ,020 ,000 ,054 ,051 ,011 ,052 ,104 ,915 

 

Table 5.7: Autocorrelation on Norwegian RE stocks 

 

Norway 
For the Norwegian real estate stocks investigated all of them, on all of the four lags, 

displayed significant daily autocorrelation behavior. The strength of the correlation was 

almost exclusively below 0,1 with the exception of ODIN FÖRVALTNING that has an 

autocorrelation of 0,2.  

 

On a weekly basis, two out of the five real estate stocks, BORGESTAD and OLAV THON 

EIENDOMSSELSKAP show significant autocorrelation. The correlation strength of the 

results are all below 0,2. On monthly intervals none but NORWEGIAN PROPERTY 

showed significant autocorrelation. NORWEGIAN PROPERTY’s autocorrelation is 

displayed on lag 3 and 4. 
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        Daily      Weekly     Monthly   

Country Company   ρ Q-stat p-value ρ Q-stat p-value ρ Q-stat p-value 

    Lag 1 -,004 ,020 ,837 -,032 ,052 ,538 ,073 ,106 ,489 

  At. Ljungb. Lag 2 ,001 ,020 ,978 ,069 ,052 ,335 -,005 ,105 ,786 

    Lag 3 -,008 ,020 ,974 ,019 ,052 ,508 ,109 ,105 ,669 

    Lag 4 -,017 ,020 ,919 ,004 ,051 ,675 -,124 ,104 ,560 

    Lag 1 ,070 ,020 ,000 -,048 ,052 ,357 ,065 ,106 ,541 

  Balder Lag 2 ,035 ,020 ,000 ,092 ,052 ,132 ,185 ,105 ,179 

    Lag 3 -,005 ,020 ,001 ,044 ,052 ,191 ,104 ,105 ,219 

    Lag 4 -,046 ,020 ,000 -,007 ,051 ,311 -,045 ,104 ,330 

    Lag 1 -,026 ,020 ,189 -,169 ,052 ,001 -,152 ,106 ,151 

  Castellum Lag 2 ,000 ,020 ,421 ,043 ,052 ,004 -,085 ,105 ,257 

    Lag 3 ,005 ,020 ,619 -,002 ,052 ,010 ,211 ,105 ,080 

Sweden   Lag 4 -,073 ,020 ,003 -,089 ,051 ,006 -,055 ,104 ,134 

    Lag 1 ,024 ,024 ,305 ,087 ,062 ,160 -,299 ,127 ,018 

  Catena Lag 2 ,062 ,024 ,017 ,030 ,062 ,332 ,170 ,126 ,025 

    Lag 3 ,096 ,024 ,000 ,016 ,062 ,518 -,160 ,125 ,029 

    Lag 4 ,020 ,024 ,000 -,084 ,062 ,391 ,146 ,124 ,034 

    Lag 1 -,192 ,020 ,000 -,013 ,052 ,803 -,212 ,106 ,045 

  Corem Lag 2 -,011 ,020 ,000 -,007 ,052 ,960 ,161 ,105 ,042 

    Lag 3 -,036 ,020 ,000 -,021 ,052 ,969 -,072 ,105 ,078 

    Lag 4 ,002 ,020 ,000 -,074 ,051 ,680 -,121 ,104 ,086 

    Lag 1 -,167 ,024 ,000 ,085 ,062 ,174 ,022 ,128 ,866 

  Diös Lag 2 -,048 ,024 ,000 -,020 ,062 ,378 ,133 ,127 ,570 

    Lag 3 -,007 ,024 ,000 ,067 ,062 ,374 -,150 ,126 ,466 

    Lag 4 -,001 ,024 ,000 -,130 ,062 ,111 ,119 ,125 ,484 

    Lag 1 ,017 ,020 ,398 -,029 ,052 ,577 -,071 ,106 ,500 

  Fabege Lag 2 ,045 ,020 ,052 -,004 ,052 ,853 -,001 ,105 ,797 

    Lag 3 -,072 ,020 ,000 ,050 ,052 ,738 ,141 ,105 ,521 

    Lag 4 -,002 ,020 ,001 -,076 ,051 ,487 ,021 ,104 ,682 

    Lag 1 -,049 ,020 ,012 ,040 ,052 ,444 ,078 ,106 ,461 

  Fast Partn. Lag 2 -,022 ,020 ,023 ,027 ,052 ,648 -,039 ,105 ,711 

    Lag 3 -,017 ,020 ,040 ,118 ,052 ,105 ,023 ,105 ,866 

    Lag 4 -,033 ,020 ,025 ,020 ,051 ,179 -,035 ,104 ,933 

    Lag 1 -,235 ,020 ,000 -,122 ,052 ,018 -,049 ,106 ,641 

  Heba Lag 2 -,071 ,020 ,000 ,024 ,052 ,055 ,089 ,105 ,629 

    Lag 3 ,007 ,020 ,000 -,022 ,052 ,113 -,243 ,105 ,098 

    Lag 4 -,050 ,020 ,000 ,000 ,051 ,201 ,130 ,104 ,097 
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        Daily      Weekly     Monthly   

Country Company   ρ Q-stat p-value ρ Q-stat p-value ρ Q-stat p-value 

    Lag 1 -,063 ,020 ,001 -,074 ,052 ,150 -,035 ,106 ,738 

  Hufvudstaden Lag 2 -,011 ,020 ,005 -,012 ,052 ,345 ,005 ,105 ,944 

    Lag 3 -,022 ,020 ,008 ,020 ,052 ,518 ,157 ,105 ,503 

    Lag 4 -,019 ,020 ,012 -,122 ,051 ,097 -,072 ,104 ,588 

    Lag 1 ,070 ,025 ,004 ,107 ,065 ,100 ,105 ,132 ,428 

  JM Lag 2 ,015 ,025 ,015 -,028 ,065 ,235 ,254 ,131 ,111 

    Lag 3 -,019 ,025 ,028 ,050 ,064 ,322 ,397 ,130 ,003 

    Lag 4 -,002 ,025 ,059 -,027 ,064 ,452 ,025 ,129 ,008 

    Lag 1 ,000 ,020 ,984 -,082 ,052 ,114 -,144 ,106 ,176 

  Klövern Lag 2 ,011 ,020 ,861 ,006 ,052 ,284 ,003 ,105 ,399 

    Lag 3 -,061 ,020 ,018 ,011 ,052 ,464 ,173 ,105 ,206 

    Lag 4 ,020 ,020 ,025 -,101 ,051 ,172 -,135 ,104 ,181 

Sweden   Lag 1 ,068 ,020 ,001 -,006 ,052 ,904 -,169 ,106 ,110 

  Kungsleden Lag 2 ,025 ,020 ,001 -,027 ,052 ,869 -,056 ,105 ,243 

    Lag 3 -,010 ,020 ,003 ,012 ,052 ,953 ,226 ,105 ,058 

    Lag 4 -,008 ,020 ,007 -,093 ,051 ,461 -,108 ,104 ,073 

    Lag 1 -,065 ,020 ,001 -,111 ,052 ,032 ,022 ,106 ,838 

  Sagax Lag 2 -,044 ,020 ,000 ,121 ,052 ,006 -,010 ,105 ,975 

    Lag 3 -,015 ,020 ,001 -,055 ,052 ,010 ,054 ,105 ,958 

    Lag 4 ,005 ,020 ,002 ,068 ,051 ,011 ,107 ,104 ,850 

    Lag 1 ,070 ,020 ,000 -,048 ,052 ,357 ,065 ,106 ,541 

  Wallenstam Lag 2 ,035 ,020 ,000 ,092 ,052 ,132 ,185 ,105 ,179 

    Lag 3 -,005 ,020 ,001 ,044 ,052 ,191 ,104 ,105 ,219 

    Lag 4 -,046 ,020 ,000 -,007 ,051 ,311 -,045 ,104 ,330 

    Lag 1 ,001 ,022 ,977 -,075 ,058 ,199 -,150 ,119 ,210 

  Wihlborgs Lag 2 -,035 ,022 ,286 -,020 ,058 ,414 -,050 ,119 ,417 

    Lag 3 ,012 ,022 ,422 -,054 ,058 ,454 ,126 ,118 ,408 

    Lag 4 -,047 ,022 ,122 ,002 ,058 ,623 ,003 ,117 ,575 

 

Table 5.8: Autocorrelation on Swedish RE stocks 

 

Sweden 
12 out of 16 real estate stocks in Sweden display significant daily autocorrelation at almost 

all lags. ATRIUM LJUNGBERG, KLÖVERN, CASTELLUM and WIHLBORG cannot be 

said to have significant autocorrelation. The strength of the correlation for the 12 is mostly 

weaker than 0,1, while HEBA’s -0,235 is an exception.  

For the tests done on a weekly basis the only two that still have statistically significantly 

autocorrelations are SAGAX and CASTELLUM both with less correlation strength then 

0,2. For the monthly interval the Swedish real estate stock returns CATENA and COREM 

are significantly auto correlated.  
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5.4 Beta calculation 

 

5.4.1 Hypothesis testing 

From the third research question “how volatile are real estate stocks compared to market 

index”, we have formulated the third hypothesis as: 

 

There is no difference in volatility between the real estate stocks and the market index 

 

We want to see if the Nordic real estate stocks can be considered to be more risky than the 

market portfolio in the Nordic countries. The associated movements between stocks and 

markets are determined by the beta values deducted from the capital asset pricing model. 

The stocks are considered to be dependent on the market index, and its response to the 

market movements is the subject for exploration.  

 

The stocks beta values can be compared to the market index which has a beta value of one. 

In this issue, we focus on calculating the beta value for the stocks in comparison to market 

index using the acquired realized historical return data. The regression analysis will also 

describe the extent that stock movements can be explained by market index movements 

through the R square.  

 

5.4.2 Regression analysis 

The beta was calculated using regression analysis in SPSS on the historical log returns on a 

daily, weekly and monthly basis with stocks as the dependent variable. The results can be 

found in appendix below in table 5.5. The majority of the stocks beta values are consistent 

with a positive relation to the market index and an increasing volatility in the observations 

with lower frequencies. An interesting pervasive observation is that all the Nordic real 

estate companies have a positive beta on the returns with lower frequency (monthly). They 

also have pervading low R
2
 values which indicate that the stock movements in general, are 

not explained by the changes in the market index. The results from the regression analysis 

can be seen on the following page.  
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Table 5.9: Beta and Alpha values for the RE companies 

 

 

 

 

 

 

      Daily      Weekly     Monthly   

Country Company β α R
2
 β α R

2
 β α R

2
 

  Asgaard ,002 ,001 ,000 ,017 ,006 ,000 ,135 ,018 ,018 

  Blue Vision -,020 ,001 ,000 -,042 ,005 ,002 ,076 ,019 ,006 

Denmark Jensen Moller Invest -,082 ,000 ,007 -,047 ,002 ,002 ,261 ,009 ,068 

  Jeudan ,073 ,000 ,005 ,169 ,002 ,028 ,346 ,007 ,120 

  Nordicom ,124 ,001 ,015 ,214 ,004 ,046 ,562 ,021 ,316 

  Sjaelsö ,284 ,001 ,081 ,458 ,005 ,210 ,579 ,025 ,336 

  Citycon Oyj ,374 ,000 ,140 ,554 ,003 ,307 ,635 ,008 ,403 

Finland Sponda ,396 ,000 ,157 ,549 ,003 ,301 ,705 ,009 ,497 

  SSK Suomen  -,021 ,000 ,000 -,002 ,002 ,000 ,290 ,009 ,084 

  Technopolis ,316 ,000 ,100 ,440 ,003 ,193 ,628 ,009 ,395 

  AF Gruppen ,198 ,000 ,039 ,346 ,002 ,119 ,483 ,008 ,234 

  Borgestad ,149 ,000 ,022 ,347 ,003 ,120 ,562 ,010 ,316 

Norway Norwegian Property ,046 ,001 ,002 ,089 ,006 ,008 ,618 ,022 ,382 

  Odin Förvaltning AS ,506 ,000 ,256 ,573 ,002 ,329 ,508 ,009 ,258 

  Olav Thon Eiep. ,241 ,000 ,058 ,342 ,002 ,117 ,632 ,006 ,399 

  Atrium Ljungberg ,282 ,000 ,079 ,473 ,002 ,224 ,533 ,009 ,284 

  Balder ,511 ,000 ,261 ,609 ,002 ,371 ,697 ,008 ,486 

  Castellum ,567 ,000 ,321 ,625 ,002 ,390 ,574 ,008 ,330 

  Catena ,169 ,000 ,028 ,242 ,004 ,058 ,327 ,022 ,107 

  Corem ,064 ,001 ,004 ,097 ,006 ,009 ,088 ,026 ,008 

  Diös -,037 ,000 ,001 ,258 ,002 ,067 ,349 ,012 ,122 

  Fabege ,597 ,000 ,356 ,712 ,002 ,507 ,702 ,010 ,493 

Sweden Fast Partner ,197 ,000 ,039 ,453 ,002 ,205 ,681 ,008 ,464 

  Heba ,112 ,000 ,012 ,332 ,002 ,110 ,519 ,006 ,270 

  Hufvudstaden ,508 ,000 ,258 ,612 ,002 ,374 ,596 ,007 ,355 

  JM ,387 ,001 ,150 ,154 ,006 ,024 ,296 ,026 ,087 

  Klövern ,515 ,000 ,265 ,614 ,002 ,377 ,684 ,008 ,468 

  Kungsleden ,558 ,000 ,311 ,613 ,003 ,376 ,616 ,012 ,379 

  Sagax ,270 ,000 ,073 ,444 ,003 ,197 ,565 ,012 ,319 

  Wallenstam ,511 ,000 ,261 ,609 ,002 ,371 ,697 ,008 ,486 

  Wihlborgs ,599 ,000 ,359 ,269 ,003 ,072 ,563 ,009 ,317 
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Denmark 
All the Danish real estate companies has positive betas on a monthly basis, while there have 

some negative influences on daily and weekly from Blue Vision and Jensen & Möller 

Invest. They have negative daily beta values on -0,067 and -0,143. The betas have turned 

positive to 0,187 and 0,316 with R
2
 values on 0,06 and 0,068 respectively on a monthly 

basis, which is a bit lower than the Danish RE average. Nordicom and Sjaelsö have high 

betas already on a daily basis, 0,447 and 0,929 with 0,015 and 0,081 as R
2
 values. It 

indicates that 1,5% and 8.1% of the changes can be derived from volatilities in the market 

index. Their monthly betas are 1.825 and 2.351, a higher volatility than the market index 

that has a beta of one. Asgaard and Jeudan have more modest betas with 0,007 and 0,090 

respectively. The Danish real estate stocks have an average beta of 0,211. 

 

Finland 
There are two occasions where there are negative betas on the Finnish real estate stock 

market. Both are incurred by SSK Suomen which has a value of -0,28 on daily and -0,002 

on weekly basis. However, their beta is slightly positive on a monthly basis with 0,329. The 

other companies Citycon Oyj, Sponda and Technopolis have similar beta values on the 

observations with highest frequency, 0,570, 0,579 and 0,567 respectively. On the lower 

frequency, they are a bit more divergent with 0,805, 1,017 and 0,838 respectively. SSK 

Suomen is deviating quite significant from the other actors on the market. They have a R
2
 

value of 0,084 which is low in comparison to the others, Citycon Oyj (0,403), Sponda 

(0,497) and Technopolis (0,395). Finland has an average daily real estate stock beta of 

0,422. 

 

Norway 
The Norwegian real estate companies AF Gruppen (0,222), Borgestad (0,206), Odin 

Förvaltning AS (0,255) and Olav Thon Eiendomsselskap have a quite similar beta value 

while Norwegian Property is distinguished with 0,073 at a daily basis. Norwegian property 

is deviating on monthly basis as well but for the opposite reason, here they possess the 

largest beta (1,206), nearly twice as high as Borgestad (0,686) that has the second highest. 

The R
2
 values for Norwegian stands out as well, with low values in daily (0,002) and 

weekly (0,008) while monthly is significantly higher with 0,382. The Norwegian real estate 

companies have an average daily beta of 0,205. 

 

Sweden 
From the 16 Swedish real estate companies, there are only one observation where a 

negative beta is confirmed. Diös has a daily beta of -0,05 that changes to a weekly 0,292 

and monthly 0,486. Its daily R
2
 value is 0,001 in comparison to the Swedish RE average R

2
 

of 0,174. The Swedish real estate companies have a higher average beta than the other 

countries in the Nordic with the average real estate stock beta of 0,560. 
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5.5 Validity of CAPM 

 

5.5.1 Hypothesis testing  

 

Fourth question: Is the CAPM appropriate for estimating expected return of real estate 

stocks? 

 

Hypothesis 4: There is no difference between the expected return estimated by the CAPM  

and the average return for real estate stocks 

 

By comparing the expected returns predicted by the CAPM on the real estate stocks and the 

actual returns observed, a good view on how accurate the model is, can be seen. The alpha 

is a value that is useful for testing whether in this case, the difference in estimated return is 

statistically significant from 0.  

 

5.5.2 Alpha analysis 

 

The linear regression function in SPSS further tests the validity of the CAPM by 

determining the alpha values which represents excess returns that are not presented by the 

model. The alpha figures for each stock provided by the regression analysis are tested in a 

one sample t-test to confirm whether they are statistically significant from zero or not. The 

result of the t-test was that all of the alphas were significantly different from 0, illustrated in 

the table below. 

 
One-Sample Test 

 Test Value = 0 

t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the 
Difference 

Lower Upper 

DailyAlpha ,297 30 ,768 ,00003 -,0002 ,0003 
WeeklyAlpha ,083 30 ,935 ,00006 -,0015 ,0017 
MonthlyAlpha -,509 30 ,615 -,00181 -,0091 ,0054 

 

Table 5.6: Results from significance testing on alpha 
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Chapter 6: Discussion of results 
 

This chapter contains a discussion of the empirical results and an evaluation of the 

connection between the results and previous research done in the field. The hypotheses are 

discussed answered in chronological order.  

 

6.1 Results from Real estate stock return and market return 

The test on our first hypothesis which is as recalled “there is no difference in average return 

between real estate stocks   ̅   and the market index  ̅   in the Nordic countries”, gave us 

some interesting answers. 

 

First of all, after the calculations were done, the results indicated that the majority of the 

real estate stocks returns did not differ that much from the market index. After conducting 

the statistical tests of the small differences, we could conclude that only 9 out of 31 stocks 

showed a difference that was statistically significant. These differences that are statistically 

significant are displayed below, and as it can be seen more often recurrent negative than 

positive, which means that among the real estate stocks with significant difference, the 

performance was worse than the market index on average. 

 

From these observations, we decide to retain the null hypothesis for all but 9 stocks and 

conclude that there is no difference in the real estate returns in comparison to the returns for 

the market indices. For the Danish stocks, more specifically, we instead reject the null 

hypothesis and accept the alternative hypothesis that the stocks are significantly different, 

there are only one real estate stock (JEUDAN) that are not significantly different. 

 

 

Average return compared to market Daily Weekly Monthly 

Jensen & Møller invest -0,0005042  -0,0036273    

Asgard Group 0,0003241      

Blue Vision -0,0006252  -0,0043282  -0,0181048  

Nordicom -0,0013929    -0,0422532  

Sjaelsjö -0,0013509  -0,0083879  -0,0400201  

Norwegian Property -0,0016704    -0,0510878  

Borgestad -0,0003357  -0,0023983    

Wallenstam     0,0196337  

Balder     0,0127336  

 

Table 6.1: Average stock returns in comparison to market return 

 

When comparing our results from the study made by Kim (2010) it seems to be somewhat 

similar. Like that study, most of the Swedish, Norwegian and Finnish stock returns did not 

show a behavior significantly enough to conclude that they were different from the market 

index. The reasons for finding significant results in this research might be because these 

tests covered a broader spectrum where daily data were included as well.  
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6.2 Results from autocorrelation of real estate stock returns 

 

What we found when doing autocorrelation tests to detect any patterns of dependency 

between the historical returns and future returns will be presented below. The results, 

country wise, when it comes to the hypothesis, there is no correlation between         and 

          are: 

 

Denmark 
We reject the null hypothesis on a daily basis and instead conclude that there are significant 

autocorrelation on Danish real estate stocks. On a weekly and monthly basis we instead 

retain the null hypothesis (with the exception of SJAELSÖ) and conclude that 

autocorrelation found cannot be significantly proven. 

 

Finland 
On a daily basis we retain the null hypothesis (with the exception of TECHNOPOLIS) and 

state that no statistical autocorrelation can be found. On a weekly basis we instead reject the 

null hypothesis and instead accept the alternative hypothesis stating that there are 

significant autocorrelation for all stocks but SPONDA. Monthly tested returns with none of 

the results being significant leads to the null hypothesis being retained. 

 

Norway 
We reject the null hypothesis and accept the alternative hypothesis stating that there are 

significant daily autocorrelation for the Norwegian real estate stocks. On weekly and 

monthly interval we instead retain and accept the null hypothesis (except for BORGESTAD 

and OLAV THON EIENDOMSSELSKAP) that no significant autocorrelation can be 

found.  

 

Sweden 
The null hypothesis is rejected and we accept the alternative hypothesis for almost all the 

Swedish real estate stocks on a daily basis as there are significant results of autocorrelation. 

However, as the observation frequency decreases, this is changing. On a weekly and 

monthly interval, there are no significant autocorrelation to be seen and we instead retain 

the null hypothesis.  

 

As an overall trend, the results of the daily autocorrelation tests showed significant 

behavior of dependency between historical and future returns for the countries and the real 

listed real estate companies. The researches previously done on the subject have given 

some contradictory results. Liu and Mei (1998, p.35) did not find any predictability on their 

study in the 80s and early 90s. This study was not done with daily data but with monthly so 

it could be said that our findings on the monthly frequency confirm their results.  

The significant signs of dependency between historical and future returns for the real estate 

stocks can be found, with the exception of the returns for those from Finland. The majority 

of all other real estate stock returns showed autocorrelation. Another overall trend was that 

even though autocorrelation patterns were found, these patterns was not that strong. 
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When looking at weekly returns the amount of real estate stocks that still show significant 

autocorrelation behavior decreases. Kleiman et. al (2002, p.293f) did a more extensive test 

on 35 countries between 1983 and 1997 on a weekly basis and did not find any significant 

behavior of autocorrelation and concluded that the market was efficient. Our study 

confirms this somewhat although our findings seem to be less certain with a few exceptions 

to their almost definite results for random walk.  

 

Interestingly, 3 out of 4 Finnish real estate stocks now show significant autocorrelation. 

This change between daily and weekly returns could possibly be explained by the presence 

of noise in the daily returns. The other countries do not show, other than a few exceptions, 

significant autocorrelation behavior on a weekly frequency. The same can be said to be true 

for all the stocks measured, again with a few exception on specific lags, making the 

autocorrelation more prominent on higher frequency data while it more or less disappears 

in the long run.  

 

Schindler et. al (2010, p.171) conducted a test on random walk between the period 1990 to 

2006 and found some evidence of autocorrelation on the weekly data. This test more 

accurately follows the results we found, suggesting that there might be more inefficiencies 

present more recently in time than longer back in time. No research we could find did any 

tests on daily data, which was found to be where most of the significant autocorrelations 

were located. The previous researches mentioned does not provide any empirical detail on 

how the market reacts to the inefficiencies observed in high frequency observations.  

A general assessment from all previous research and the test on the Nordic real estate 

market as well, is that all researches agree that the market efficiency in the long run is not 

violated. 

6.3 Results from Linear regression 

 

The majority of the real estate stocks are found to have positively correlated beta values for 

daily observation. This pattern continues in the weekly observations. In the monthly 

observations, none of the beta values are negative. This implies that Nordic real estate 

stocks does not work well as hedges on the market in the long run. Monthly observations 

tend to result in higher beta values than those with higher frequency which indicates that 

real estate stocks converge with the market in the long run. As the beta values are positive, 

they are dependent on a positive development of the general market, which in turn is 

reflected by the indices.  

 

The majority are more stable and less volatile than the market. This might indicate that 

Nordic real estate stocks are suitable portfolio diversifiers. This result seem to go in line 

with Ennis and Burik, (1991, p.24) and Spång, (2006, p.23) who also found that real estate 

stocks in general had a much lower beta than the market. This research was performed on 

real estate stocks in the 1980s in the U.S but still seems to draw a similar conclusion. 11 out 

of the 31 companies have a monthly beta above one which indicates that they are in fact 

more risky than the market. These results cannot really be found in any previous research, 

whether you look at Sweden or other countries. The results might be an effect of the Nordic 
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countries real estate stocks reacting a lot to the financial instabilities during the period. Our 

research results are contrary to those found by Chaudhry, Myer and Webb (1999, p.342) 

who discovered a long run inverse or negative relationship between the stocks and the 

market. In the long run all of the beta values in this research were positive. This might be 

because the real estate market and the real estate stocks behave differently now compared 

to the period from the late 70s to the 90s, when Chaudhry, Myer and Webb conducted their 

research.  

 

The statement made by Lundqvist (Lundqvist, 2012) that real estate companies in the 

Nordic countries is a safe haven for risk adverse investors is in some sense supported by 

this research, as the average monthly beta for the RE stocks in Nordic countries are below 

one.  

 

Najand and Fitzgerald who studied the volatility and return for REITs between 1995 and 

2003 with daily data found that they had an average beta of 0.24 (2006, p.174). REITs are 

not listed on the Nordic exchange but as a comparison, the average daily beta for the 

Nordic countries is higher (0.417) indicating potential of a higher rate of development for 

Nordic countries.  

 

Recalling our third hypothesis, there is no difference in volatility between the real estate 

stocks and the market index; we can safely say that the null hypothesis can be rejected, in 

favor of the alternative hypothesis, since there was not a single real estate stock measured 

over any frequency of measurement that had a beta that directly corresponded to the market 

beta of 1. 

 

 

6.4 Results of CAPM testing 

 

As it might be recalled, the use of the Capital Asset Pricing Model can only be justified 

when efficient markets is assumed and the expected returns of the securities calculated with 

CAPM corresponds to the actual returns observed at a large extent. To make certain that 

this is the case and CAPM is accurate, there can be an investigation on the measure alpha. 

 

From the regression analysis, we receive the alpha values which can be seen compelled in 

5.4.2. The daily and weekly alpha values received are close to zero for all real estate stocks 

and decreasing as the observation interval increases.  

 

The monthly alpha has decreased to a negative average on -0.002. The alpha values are 

observed to be both positive and negative, which means that the expected return predicted 

by CAPM is not totally accurate. A positive alpha indicates that the return predicted by 

CAPM is larger than the actual return received and a negative that it is less (Hull, 2012, 

p.12). 

 

 If the market would be totally efficient, the return should always correspond to the risk 

exposure and consequently result in an alpha value of 0. If the market is considered 
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efficient in the long run, which is our standpoint of departure after our significance tests on 

the autocorrelations that can be seen in section 5.3, the errors observed can be derived from 

deviations in the CAPM as a statistical tool for determining beta. This is consistent with the 

skepticism towards the model by Roll, who questioned the suitability of using a substitute 

for the market portfolio (Roll, 1978).  

 

The deviations of the returns from the CAPM observed in the alpha is also pointed out by 

Fama & French, who, is slightly more extreme claims that it is impossible to find a relation 

between market risk and return (Fama & French, 1992). Basu (1977) stated that CAPM was 

not accurate and that it made too low estimations for some stocks while it made too high 

estimations for other stocks.  

 

However, the t-tests on the alpha values on the real estate stocks regression analysis 

indicates that none of our observation frequencies are statistically significant, which means 

that the CAPM in this sense is a satisfactory model to use. The reason for this might be that 

this research focused on a specific field, real estate stocks, while other researchers have 

done tests on stocks from whole markets that includes stocks from all kinds of industries. 

 

When you look at the theories Arbitrage Pricing and Fama French three factor model, the 

results from this thesis seems not to go in line the concerns of both of them. The reasoning 

behind the APT is that with lesser assumptions it would work in more cases. With the non-

significant results nothing can really be said if the CAPM is a good measure or not. The 

concerns of the Fama French three factor model was that CAPM only dealt with one factor, 

the beta, but once again the non-significant results cannot strengthen this argument.  

 

To be more clear hereby, the null hypothesis is retained and there is no significantly 

difference between the expected return estimated by the CAPM   ( )     and the average 

return for real estate stocks  ̅  . 

 

6.5 Summary 

 

For the major part of the observation period, real estate stocks returns did not deviate that 

much from the market index. There were only 9 out of 31 stocks that showed a difference 

that was statistically significant. Danish real estate companies were highly represented by 

those who did differ. From the observations, we retained the null hypothesis for all but 9 

stocks and concluded that there is no significant difference in the real estate returns in 

comparison to the market indices returns. We rejected the null hypothesis for the Danish 

companies and accepted the alternative hypothesis that the stocks are significantly different. 

 

In the second part of research, we looked at how predictable the stocks were, and found that 

even though the signs of correlation were weak,  they were still there and significant, 

especially on a daily frequency. It did however diminish on a monthly and weekly basis 

indicating more inefficiencies present in high frequency observations than those with 

longer intervals.  
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No previous research did any tests on daily data which was found to have the most 

significant autocorrelations. In line with previous research, the results provided evidence 

that the long run market efficiency is not violated. 

 

The third test on whether there is any difference in volatility between real estate stocks and 

market index resulted in a rejected null hypothesis since there was no real estate stock over 

any frequency of measurement that had a beta equal to market index. The general feature of 

the stocks were that they did not present negative betas, which means that they follow the 

market trends and hence are not suitable for hedging.  

 

The fourth result was that there is less market efficiency on daily basis and there are larger 

deviations in observations with high frequency. However, none of them are statistically 

significant after t-testing on the alpha values, which means that it is valid to use CAPM. 

The null hypothesis is retained, stating there is no significant difference between expected 

return estimated by the CAPM and the average return for real estate stocks. 
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7. Conclusion 
 

In this chapter we present our conclusions and answer our research question. We also 

discuss practical and theoretical contributions. Lastly we suggest some further research that 

can be done. 

 

7.1 Our conclusions 

 

The objective of this research is to examine the behavior of the real estate stock return 

movements in the Nordic countries. We have done a quantitative study based on the returns 

for 31 Nordic real estate stocks using an observation period of 10 years, between 2003 and 

2013. We have investigated previous research in the area and applied the research results 

on what have been stated by other researchers in order to obtain a broad view of the 

outcome. 

The research has been performed using a deductive reasoning with an epistemological view 

of positivism. We have applied an objectivistic orientation when it comes to ontology and 

that deals with the researchers’ perspective on the social construct. The focus has been to 

study the amount of returns compared to the market, the amount of predictability of future 

returns among our stocks, how risky in terms of volatility our real estate stocks are in 

comparison to the market index and finally an evaluation of a prominent and, by us, used 

measure of returns compared to its risk called the capital asset pricing model.  

 

In order to evaluate the relation between the variables, we have used SPSS as a statistical 

tool and examined this volatility through regression analysis (CAPM) and autocorrelation 

on the time series to detect whether there are any recurring patterns. There have been 

further tests to acknowledge the validity of the results produced by the CAPM and finally 

some t tests to conclude that we can consider our findings statistically significant. The 

relationship between the stocks and the independent variables represented by the indices is 

useful for answering our research question.  

 

The results we found when investigating the profitability of real estate stock returns in 

comparison to the market indices were that in general, the market returns and the real estate 

returns did not significantly differ from each other. This was not true for the whole 

population tested though, as most of the Danish real estate companies did differ. This result 

was in line previous research on the subject, like Kim’s research (2010). 

 

The answer to the second part of the research where we looked at how predictable the 

stocks were, we found that even though the strength of the predictions were not always 

strong they were still there and significant, especially on a daily frequency. This diminished 

as we tested the same stocks on a weekly and monthly basis overall though. Our research 

confirms other sources when it came to weekly and monthly correlations (Kleiman et. al 

(2002), Schindler et. al (2010 etc.) Daily autocorrelation was not tested by other 

researchers. 
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From the regression analysis, we can with certainty state that there are no real estate stock 

in any of the observation frequencies with a beta value that directly corresponded to the 

market beta of 1. There are differences in volatility between the Nordic real estate stocks 

and the Nordic market indices. And in general they are lower or much lower than 1. This 

supports the idea that real estate stocks can be used as portfolio diversifiers. The previous 

research on the subject made by Ennis and Burik, (1991) is confirmed by this paper. The 

other paper by Chaudhry, Myer and Webb (1999) is not confirmed by our research since 

they find a long run negative relationship, which this paper does not find.  

 

When we did our final test on the accuracy of the CAPM we found that the model for the 

most part gave a result that was significantly similar to the returns that were actually 

observed which makes the model appropriate for our research. This result does not go in 

line with previous researchers who all found that the CAPM was not suitable for return 

calculations. 

 

With the studies on the movements, profitability and predictability we can safely say that 

the purpose of understanding and investigating the Nordic real estate stocks has been 

fulfilled. This also in essence describes the behavior of the real estate stocks in the Nordic 

countries.  

 

7.2 Theoretical and practical contributions 

 

As it has been put forward in the research background, real estates as a financial instrument 

have seen a boom during the 21st century and the Nordic in particular. There have been few 

researches made on the behavior of the Nordic real estate market and none that have 

covered the period aftermath of the financial crisis in 2008. As it has been a lot of 

turbulence in the global economy, assets that include more risk such as financial 

instruments, has scared many investors away to invest in less volatile means, often physical 

assets such as raw material, gold and real estate.  

 

Real estate stocks is an interesting subject as the stable features of  real estate as a physical 

asset is influenced by the more volatile and abstract characteristics of stocks. The research 

is believed to make theoretical and practical contributions through a thorough theoretical 

examination of real estate and stocks as an investment and practical information regarding 

the value predictability and its volatility in comparison to market indices. It will also 

provide a better understanding of the capital asset pricing model and its validity with this 

type of purpose. The fact that significant market inefficiency could be found is a very 

important theoretical contribution, for example that it was present more on a daily basis 

than on the a weekly and monthly. This could well contribute to further research on how 

accurate the market efficiency theory is and the rate it clears when it is not efficient.  
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The result from this research can be used in testing against a larger geographical area to 

provide information about the state of other real estate markets in comparison to the 

Nordic.  

 

The tables that have been produced will be useful for analysts to better understand follow 

the movements of Nordic real estate stock returns and compare them to movements for 

general stocks represented by the indices.  

 

Both the positive and negative features of the real estate stocks in have been revealed and it 

makes it possible for the investor to determine its place in a portfolio and contribution to 

diversification. 

 

We have provided investors with empirical evidence of the return movements in the real 

estate markets and stated the validity of using historical values to deduct forecasts of future 

performance.  

 

The paper have provided theoretical and empirical evidence of the conditions for 

diversified investments across borders within the Nordic real estate market and revealed the 

background for potential gains of diversification.  

 

The research gap of volatility for the real estate stock returns in the Nordic countries is 

filled and new patterns about real estate returns are found.  

 

Furthermore a research gap existed with only outdated market efficiency tests done on 

stocks in the Nordic country and real estate stocks specifically. This gap is filled and as 

previously mentioned provides theoretical contributions for the field of finance. 

 

7.3 Suggestions for further research 

 

Research on market efficiency done in this paper is done through the investigations of the 

random walk theory. The subject of what can be seen as an efficient market, even when 

some violations to the random walk hypothesis, is being debated and more research on, for 

example how fast the small inefficiencies of the real estate stocks correct themselves, 

would be very beneficial.  

 

More research on real estate companies’ stock returns during and after the financial crisis 

should be done not only on the Nordic markets, but everywhere, to see if, results of market 

inefficiencies can be found. 

 

Furthermore, since our study only focused on real estate companies stocks, an interesting 

comparison could be between REIT’s and the listed Nordic real estate companies to see 

whether they differ in, for example, volatility and if this can be contributed to the 

differences in the instruments or the different markets.  
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Another important factor to consider and indeed to further study is that the CAPM is very 

criticized, leading to a conclusion that  calculating returns with for example the Arbitrage 

pricing theory and the Fama French three factor model might give, if not more accurate, at 

least very interesting results.  

 

A final question for further investigation is the concept of the Nordic markets, and 

especially the real estate sector, as a safe haven. Comparisons covering volatility and return 

for other parts of Europe, US or Russia between the Nordic markets could bring further 

light to the issue whether the Nordic is as unique as sometimes claimed. 
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