
 
 
 

 
 
 

Architecture and the Built Environment Thesis no. 400 
Real Estate and Construction Management Master of Science, 30 credits 
Building and Real Estate Economics 
 

   
Author:  Supervisor: 
   Bryan Oseenius  Stockholm 2015 Mats Wilhelmsson 
   
 

 
 
 
 

Portfolio Bias of Real Estate Firms Vs. Financial Markets 
 
 
 

  

 
 
    
 
 
 
Master of Science Thesis 

 



 

  

  Title Portfolio Bias of Real Estate Companies Vs. 
Financial Markets 

Author Bryan Oseenius 
Department Real Estate and Construction Management 
Master Thesis number 400 
Supervisor Mats Wilhelmsson 
Keywords Beta, Rolling Beta, Risk, Return, Real Estate 

Stocks, Canada, United States, Sweden  
   
Abstract 

This study will apply the Capital Asset Pricing Model (CAPM) to help understand the 

relationship between traded real estate companies and their respective financial markets. The 

aim will be to quantitatively explain the link between real estate companies holding different 

asset types within their portfolio and their traded financial markets using betas from CAPM. 

Some companies have preferences towards one type of real estate assets; which could be 

referred to as “portfolio bias.” On the other hand some companies have a portfolio bias 

towards diversification and hold a portfolio of diversified assets. This study will examine how 

diversification plays a role in both correlation to the market and overall return. The idea is that 

a real estate company holding a more diversified portfolio performs more like the market and 

therefore acts more like the market portfolio made up of value weighted stocks and securities 

within the financial market. A more diversified portfolio should pose less risk and perform 

better over the long term which many studies have shown to be the case in financial markets. 

This study will also explore the connection between underlying asset types using residential, 

retail and diversified assets compared to their traded financial markets to determine the role of 

portfolio bias. 
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1.        Introduction  

1.1      Motivation 
 
Like most investments real estate offers owners or operators the choice of what type of asset 

to hold. Many real estate owners or operators that start with a small scale operation tend to 

own or operate real estate close to where they live. As there company grows they maybe 

begin to diversify in terms of region or asset type which reflects an active desire or preference 

i.e. a portfolio bias. For those operators or owners that have come to be in charge of large 

companies with a predetermined portfolio of real estate asset types within various regions; 

have the ability and options of changing asset types and regions. Whether they do or not is 

dependent on their bias towards that region or asset type considering of course the balance 

sheet.   

 

On the financial market side, investors, fund managers and real estate practitioners looking at 

holding a diversified stock portfolio may want to add real estate stocks in order to further 

diversify that portfolio with the objective of decreasing risk and increasing returns. When one 

looks at the multitude of companies listed on the various exchanges such as TSX, NYSE and 

OMX one might wonder if real estate companies, holding a specialized portfolio such as retail 

properties or one holding a diversified portfolio perform better or worse with more or less 

volatility. It should be noted that volatility and risk are not the same, an investment can be 

volatile, but not risky and vice versa (Buffett, 2014). Buffet (2014) goes on to explain that an 

investment can have large price swings or price volatility, and if that investment is purchased 

for a short period of time can be risky. However, if that investment is purchased with the 

mentality of a long term investor, that investment can be viewed as having less risk even with 

large price volatility. Keeping the difference of volatility and risk in mind, it is interesting to 

explore direct and indirect real estate investing. Direct investment would be as an operator of 

a Real Estate Investment Trust (REIT) or on the other side; a person who invests indirectly 

through the stock market ultimately investing in a REIT or publically traded Non-REIT.    

 

A study done by the Swiss Finance Institute found that in the U.S. and U.K. the resemblance 

between REITs and direct real estate investments is substantially greater than that between 

REITs and the general stock market (Hoesli, Oikarinen, 2012). The study goes on to explain 

that there are opportunities for investors to combine the advantages of listed real estate 

companies with the benefits of diversification as with direct real estate investments (Hoesli, 
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Oikarinen, 2012). One important point to make is that this study will compare both REITs and 

Non-REITs. The reasoning is that as Wei and Yang (2012) put it; a REIT’s sensitivity to the 

market is driven more by cash flow news than a Non-REIT matched by either firm size or 

market-to-book ratio. Wei and Yang (2012) go on to say that leverage is the key element that 

impacts the importance of cash flow news. This illustrates that much of how the company 

performs is due to the financial condition of the company irrespective of if the company is a 

REIT or Non-REIT.    

 

Another study comparing unleveraged direct real estate investment returns and stock and 

bond returns in the U.S. found that REIT-stock correlation has increased from about 30% in 

2001 to 59% in 2008 (Case, Yang, Yildirim, 2009). This reveals that portfolio diversification 

through either REIT ownership or more traditional real estate companies is still advantageous; 

however diversification through REITs has been reduced in recent years. It should be noted 

that the REITs discussed in this study are equity REITs and not mortgage REITs. This study 

will mainly focus on REITs in Canada and the U.S. and traded Non-REITs in Sweden, since 

Sweden does not have the laws mandated for REIT structured companies. 

 

Since real estate stock ownership within a stock portfolio offers a level of diversification it is 

now the focus of this study to examine the REIT-stock correlation using the CAPM regression 

to determine beta coefficients. The aim is to understand how portfolio bias (i.e. residential, 

retail, diversified, etc.) possibly drives beta values (sensitivities to the market).             

 

This study as mentioned above will utilize the CAPM regression to calculate betas of 

individual stocks regressed onto their respective market. A comparison between the betas will 

offer some insight into how portfolio bias plays a role in determining how underlying asset 

types for individual companies affects their sensitivity to the market. This will shed some 

light on whether or not a real estate company’s portfolio is important for volatility/return or is 

the volatility/return driven more by other factors such as management, market timing, 

corporate structure, etc.    

 

The CAPM regression model is far from an exact science, however it can provide insightful 

estimations for beta sensitivities of stocks with respect to their market index based on 

historical returns. A 2006 study determined betas for various property types for REITs versus 

NAREIT (National Association of Real Estate Investment Trust) Index were as follows office 
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1.07, industrial 0.87, retail 0.88, apartments 0.75 and hotels 1.67 from 1994 until 2000. The 

NAREIT Index during the same period had an annual market risk premium (return minus risk 

free rate) of 5.05% and the S&P 500 was 5.50% (Breidenbach, Mueller, Schulte, 2006). This 

means that both indices had roughly the same risk premium over that time period 

demonstrating that the real estate index created nearly the same return as the market. With a 

portfolio of carefully chosen real estate stocks it is very plausible to outperform the market.  

 

Now considering the betas again, in this study a beta well below 1 is considered a low beta 

and a beta well above 1 is considered a high beta. Hence betas approaching 1 are classified as 

middle or market beta and betas below 0 are considered to be negatively correlated to the 

market. When looking at the Breidenbach, Mueller, Schulte (2006) study the betas range from 

0.75 to 0.88 for the single asset types considered in this study which means that the asset 

types in this study would be considered middle betas as they are approaching one. As Friend 

and Blume (1970) point out, the CAPM can provide a reasonably accurate model for real 

estate stocks since CAPM estimates for high beta stocks are too high and estimates for low 

beta stocks are too low and thus it can be inferred that average betas are less exaggerated and 

therefore more accurate. This is due to the fact as Fama and French (2004) point out that the 

relationship between beta and average return is much flatter than predicted as was the case in 

the Sharpe-Lintner CAPM. However, two important points to make about betas is that they 

tend to revert back to the mean, so betas above and below 1 tend to move towards 1 over time. 

The second point is that beta only measures market wide risk on the stock and not firm 

specific risk (Rajan & Saranya, 2013). Now keeping that in mind the CAPM should be able to 

produce reasonably accurate betas which can then be used to further explore the concept of 

portfolio bias.             

1.2      Purpose 
 
This study aims to better understand the relationship between real estate stocks primarily; real 

estate investment trusts (REITs) with different underlying asset types and financial markets in 

order to determine the importance of portfolio bias and its effect on investment outcome. 

1.2.1      Research Questions 

Are real estate stocks a means to properly compliment a stock portfolio? 

Which offers a higher return versus volatility?  
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1) Purchasing shares in a company with a diversified portfolio of underlying asset types  

2) Purchasing several companies with specific underlying asset types to diversify  

Which asset type offers the highest return versus volatility? 

2.        Literature Review 

2.1      CAPM Beta 

Beta within the CAPM model can be interpreted as the level of sensitivity of an individual 

asset to market movements. By definition the market portfolio has a beta = 1. The 

interpretations of each class of beta are described below: 

 

 Beta < 0: (Negative Beta)  Asset moves in the opposite direction of the benchmark 

 

 Beta = 0: Asset uncorrelated to the benchmark 

 

 0 < Beta < 1: Asset correlated to the benchmark, but with less sensitivity  

 

 Beta = 1: Asset correlated to the benchmark with about the same sensitivity 

 

 Beta > 1: Asset correlated to the benchmark with greater sensitivity 

 

Source: Fundamental of Investing [2011] 

 

If for example a stock has a beta coefficient equal to 0.5 it means that the stock amplifies half 

of the market movements. This stock would be called a “defensive” one. On the other hand, if 

a stock’s beta is greater than 1, it tends to react with greater sensitivity to the market. Such a 

stock is called an “aggressive” one (Czekierda, 2007).  

 

Many people in the academic field though, feel that the CAPM has significant drawbacks with 

its many assumptions and inability to completely explain market events, therefore making the 

CAPM  an unreliable investment model. However, it still offers students a means of 

understanding fundamental portfolio theory and asset pricing (Fama & French, 2004). Fama 

and French (2004) go on to say that the CAPM is a seductive model due to its simplicity and 
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ease of use, but that the CAPM should be built on by more complicated models like Merton’s 

(1973) ICAPM.  

 

Xinzhu (2012) stated that the CAPM is simple and practical, and is mainly used in research 

examining the relationship between the expected rate of assets return and the assets 

investment risk. However the CAPM is not fully applicable to a variety of abnormalities in 

financial markets most specifically to China’s security market due to its assumptions. Xinzhu 

(2012) went to state that with the gradual improvement of China’s security market, CAPM 

theory with modification, will play a major role in analysis thereon. 

  

Many corporations still use the CAPM because it is still an effective and important indicator 

in asset pricing. To use the CAPM, each person needs to determine their appropriate reward 

for risk with investments in relation to risk-free investments. From that standpoint the CAPM 

indicates the relative expected rate of return and not the absolute expected rate of return. 

Therefore a person estimates how much more risky an average stock market investment 

should earn relative to safe investments, hence the CAPM determines the costs of capital for 

investments for a specific beta. The ultimate determination for the appropriate spread between 

high-beta and low-beta is for the investor to decide (Corporate Finance 3rd Edition, 2014).  

2.2      Beta and Risk Adjusted Return 

A Risk Adjusted Return (RAR) over a specific period is the measure of return of that 

investment relative to the risk of that particular investment (Freedman, 2013). A RAR usually 

involves making assumptions about the risk free rate and volatility of return for that 

investment. The method to arrive at the risk free rate used in this study can be found in the 

Empirical Analysis section. The volatility or standard deviation was calculated for each three 

year period and the entire nine year period based on that specific period data.  There are three 

main reasons why a RAR is used which are shown below: 

1) Allows for direct comparison of returns between investments 

2) Accounts for changes in the risk free rate  

3) Allows for direct return comparison to the benchmark (market) 

Source: Sloma [2012] 
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2.3      Beta and Market 

A study using data between February 1990 and December 2001 with a two-factor 

international real estate model and Fama-French country-specific factor found that U.S. and 

Swedish real estate stocks had betas as presented in Table 1. βiw represents the sensitivity of 

returns for each country’s real estate market with respect to the world market portfolio. 
 

Table 1. Betas using Fama French country-specific factor 

 βiw 

U.S 0.429 

Sweden 1.054 

      Source: Bond, Karolyi, Sanders [2003] 

 

Another study using a single factor model with yearly data for the period 1987 – 2004 found 

that U.S and Canadian real estate markets had betas as shown in Table 2. In addition, the 

same study examined rolling betas using monthly data and a single factor model spanning 

from 1990 – 2004. Table 1 and 2 illustrate that beta for real estate stocks tend to be less 

sensitive than the benchmark with the exception of Sweden in Table 1. In Table 2, the 

monthly rolling beta tends to be lower than that of the yearly beta which could be due to the 

fact that the monthly data reveals more volatility in the market and therefore a weaker 

sensitivity to the market than say the yearly data. To put it another way it could be that more 

statistical noise is created when using more data decreasing overall sensitivity to the market as 

monthly market and real estate movements may not coincide with each other possibly due to a 

time lag. This time lag might be partly due to vacancies and rent levels not changing until 

lease agreements mature after which a new equilibrium is established. 

   
       Table 2. Betas and rolling Betas 

Country 
Yearly Data (1987-2004) 

Mean Beta 

Monthly Data (1990-2004) Mean 5 

Yr. Rolling Beta 

Canada 0.88 0.66 

U.S. 0.82 0.31 
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Sweden --- 0.80 

      Source: Hoesli, Serrano [2006] 

      

2.4      Beta and Asset Type 

In the case of retail real estate as an underlying asset, one study performed between 1998-

2008, found that retail betas were higher due to in large part from operating leases (off 

balance sheet financing) which are usually shorter than the life of the real property. This 

allows the company to “window dress” much of the financing debt (Ling, Naranjo, & 

Ryngaert, 2012). In the Ling, Naranjo, & Ryngaert (2012) study, they found that off-balance 

sheet financing actually increased betas; increasing the sensitivity to the market. Moreover, 

the positive and significant relationship between betas and operating leases develops primarily 

from short-term operating leases which are inherently more risky. Retail real estate leases 

tend to be in the middle of the spectrum of lease terms with residential being shorter and 

industrial being longer in duration which for industrial is due to in large part because of 

capital improvements necessary to make the space useable. In addition, cash flow for retail 

tenants appears to mimic consumer spending and disposable income. Since the stock market 

is an indicator of the general health of the economy, when the economy is healthy so too is the 

disposable income of consumers. Therefore, it should be expected that a higher covariance 

between retail real estate stocks and the stock market index should be observed compared 

with other real estate asset types (Khalil, 2013).  

 

For portfolios containing residential properties as the underlying asset, Domain, Wolf, Yang 

(2015) found that betas were very low compared to other asset classes. Another study found 

that apartments (residential properties) had the lowest of five betas (Breidenbach, Mueller, 

Schulte, 2006). Several studies are shown below in Table 3 with their respective betas. It 

should be noted that betas deviate considerably over time. Therefore in Table 3 since each 

time frame is unique it would be reasonable to conclude that betas would vary as well. 

 
 Table 3. Betas for different asset type 

Study Benchmark 

& Period 

Residential Retail Office Industrial Resort 

(Domian, S&P 500 0.06 --- --- --- --- 
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Wolf, Yang, 

2015) 

1987-2011 

(Breidenbac

h, Mueller, 

Schulte, 

2006)  

NAREIT 

Index 

1994-2000 

0.75 0.88 1.07 0.87 1.67 

(Cotter & 

Roll, 2011) 

S&P 500 

1980-2009 

0.64 0.63 0.66 --- 0.82 

(Gyourko & 

Nelling, 

1996) 

S&P 500 

1988-1992 

0.41 0.56 0.27 0.32 --- 

 

2.5      Diversification with Real Estate 

There are several reasons why real estate is a potential hedge against inflation and they range 

from more favorable tax schemes with regards to depreciation to the possibility that investors 

lose faith in financial assets when inflation runs rampant, therefore preferring to hold tangible 

assets. More significant is the divergence between real estate and financial assets in response 

to inflation which indicates the unique properties of real estate and the benefits if combined 

with financial assets (Damodaran, 2002). It should be noted that one drawback with equity 

real estate is that it requires active management where other assets do not. Continuing though, 

Damodaran (2002) examined different real estate asset types with different market indices and 

securities to aid in understanding the relationship between them which are presented in Table 

4 and 5. It should be noted that in Table 4 the arithmetic and geometric means occasionally 

coincide with each other possibly because unique data for each asset type was not available. 

Another study examining US real estate versus the S&P 500 between 1972 and 1998 found 

that the stock market affects and determines returns in the real estate market. However, the 

way in which it does so is not as clear as it is with other financial assets (Okunev, Wilson, 

Zurbruegg, 2000). Similar results were found in a study performed between 1986 and 2009 

for Australian REITs which observed considerable diversification benefits but also cautioned 

investors particularly with respect to events like the Global Financial Crisis. The Global 

Financial Crisis period is of particular importance because correlations increased across all of 

the data sets (Heaney, Sriananthakumar, 2012). 
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                Table 4. Returns of real estate, stocks and bonds 

 
            Source: Damodaran, [2002] 

Damodaran (2002) observed the correlations between asset classes; as shown in Table 5. The 

correlation between residential properties and the S&P 500 was negatively correlated.    
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               Table 5. Correlations across Asset Classes 

 
           Source: Damodaran, [2002] 

2.6      Practical Study Considerations 

2.6.1     Dividend Effect 

One of the most important features of a REIT is that by paying a dividend greater than 90% of 

earnings, a REIT is not required to pay income taxes. To be more accurate though, for a 

company to maintain REIT status, a REIT must distribute dividends to a minimum of:  

1) 90% of its REIT taxable income 

2) 90% of foreclosure income less the tax paid on that income, less excess noncash 

income. 

Note: Foreclosure income for an equity REIT most likely comes from rents on space that have 

tenant improvements when a tenant defaults on a lease. 

Source: Boudry [2011] 

The question when evaluating traditional companies amongst REITs then becomes does this 

dividend change the dynamics of the companies with regards to beta values. Corgel & 

Djoganopoulos, (2000) found that there is no difference between beta values if dividends 

were or were not included.  Another study found that there seems to be persistent patterns in 

excess returns which are related to dividend yield which may be due to tax effects. Others 

factors have not yet been adequately explained (Elton, Gruber, Rentzler, 1983). However 

REIT and Non-REIT structures may affect investment horizons and overall investment 
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strategy which could impact betas. For example, it could be that REIT’s drive their share price 

higher by creating strong dividend yields which increase shareholder satisfaction. Therefore it 

could be that REIT’s focus more on short term cash flow and less on long term equity 

appreciation, whereas Non-REITs focus more on long-term inflation increases to increase 

equity to drive share price. The varying investment strategy could impact betas making REIT 

betas more sensitive to the market than Non-REITs since REITs rely more on cash flow 

which is tied to disposable income. 

This study will use adjusted closing prices to determine the CAPM betas. That is if dividends 

are paid on the stock and those dividends will be incorporated into the adjusted price.    

2.6.2     Market Indices 

The market index chosen to test betas should be chosen with careful consideration as the 

overall accuracy of the beta can be significantly reduced. Table 6 below demonstrates how 

beta values change for the Walt Disney Company depending on the index used.  

 
                                 Table 6. Betas for Disney applying different market indices 

          
          Source: Damodaran [1999] 
 
Therefore it becomes a question of which index to use and why. Indices that include more 

securities should provide more accurate results than ones with less. Also indices that are 

market-weighted should consistently offer results more accurate to the true value. Lastly, the 

index should reflect the extent to which the average investor in that market is diversified 

(Damodaran, 1999).    
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3.       Theoretical Framework 

3.1     Constructs and Variables 

Two main areas affect beta values and they are firm-specific and market variation. 

Firm Specific Variation – Could be volatility of the business like for example IT stocks during 

the dot-com bubble, management performance, corporate structure, investor preference, 

supply chain components, marketing, etc. 

Market Variation – Could be related to disposable income, interest rates, government policy 

regarding taxes and trade, GDP, world economies due to globalization, etc.       

3.2     Assumptions 

“CAPM: 

1) All assets have limited liability 

2) There are no transaction costs, taxes, or problems with divisibility of assets 

3) There are a sufficient number of investors with comparable wealth levels so that each 

investor believes that he/she can buy and sell as much of an asset as he/she wants at 

the market price 

4) The capital market is always in equilibrium (i.e., there is no trading at non-equilibrium 

prices). 

5) There exists an exchange market for borrowing and lending at the same rate of interest 

6) Short-sales of all assets, with full use of the proceeds, is allowed 

7) Trading in assets takes place continually in time” (Merton, 1973) 

General: 

REITs act like traditional companies and therefore the effect of dividends is negligible.   

All companies held the same asset type(s) within their portfolio over the entire nine year 

period 

All companies have the same managerial and decision making performance 

All companies have similar tax regimes and transaction costs  

In addition, real estate market liquidity is assumed to be the same across markets (even 

though the real estate market was considerably more volatile in the US during the financial 

crisis).  
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3.3     Implication of Research 

The goal is that this study will facilitate a better understanding of the relationship between 

financial and real estate markets and also how portfolio bias and diversification performs over 

the long term compared to financial markets.    

4.        Empirical Analysis 

4.1     Methods of Approach 

The research in this study will focus on companies that mainly operate in Canada, the United 

States and Sweden and are publicly traded companies listed on the TSX, NYSE, and OMX 

exchanges for each respective country.  

The research will consist mainly of quantitative analysis and will aim at collecting data from 

each exchange from March 1, 2006 through to April 30, 2015. This nine year period was 

chosen for several reasons. The first being that it is interesting to find out how betas perform 

during difficult economic times like the Global Financial Crisis. Therefore the entire sample 

period needed to span past 2008 to 2006 when markets were more stable. The second reason 

was to fulfill the first constraint and also allow for the entire period to be broken up into three 

periods so that the first period could be used to calculate rolling betas for the following two 

periods.  

In order for a firm to be included it must have complete data for the entire nine year period. 

For the Canadian analysis all but three out of nine firms are not REITs and all 12 companies 

in the American analysis are REITs. For the Swedish data none of the companies are REITs. 

Sweden is one of the last countries not having legislation in place for REITs. There has been 

some proposals made in Sweden and if REIT legislation was implemented, the REIT would 

operate like a fund with taxes paid by the owner and not by the REIT. In addition, the 

Swedish Financial Supervisory Authority would oversee the REIT and its managers. 

Nevertheless in this study more traditional companies will be used to compile the Swedish 

data. 

4.2     Time Frame 

Three time periods were chosen for each of the three countries Canada, USA, and Sweden and 

those time periods are shown below: 

 18 



 

Period 1 April 1, 2006 – March 31, 2009 

Period 2 April 1, 2009 – March 31, 2012 

Period 3 April 1, 2012 – March 31, 2015 

The first period includes the global financial crisis of 2007-2008. The second and third period 

include a global recovery and surge in recent years. This was the case for the countries studied 

in this paper as is shown below in Fig. 2. 

 

Figure 1. Percent values of Canadian, American & Swedish indices (2006 – 2015)  

4.3     Data Collection 

A list of companies operating in the real estate sector was compiled using each respective 

market website; TSX, NYSE, or OMX. In some cases Yahoo Finance was used to collect 

some of the historical data not available on each exchange website. With this data a list of 

each company was thoroughly vetted using information provided on their website or 

information found in their annual report. The criterion is shown below: 
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• Every company must have at least 10% of their portfolio in at least two regions 

(regions defined below) either by gross floor area, rental income, or market value. 

• Every company’s market cap was based in US dollars; according to NYSE standards. 

• Every residential company must have at least 90% of their portfolio in residential 

properties based on gross floor area, rental income, or market value. 

• Every retail company must have at least 90% of their portfolio in retail properties 

based on gross floor area, rental income, or market value. 

• Every diversified company must have a portfolio of at least 10% in residential 

properties and at least 10% in one other category such as retail, office, hotel, etc. 

For each country, unique criterion was applied which attempts to obtain a representative cross 

section of each country’s real estate market. In the US for example the population in most 

regions is larger than that in most regions of Canada and Sweden. The idea is that the trends 

are scalable, that is the real estate market trend is only magnified for example by an increase 

in population for that given region. The criterion is shown below:  

Canada  

The regions considered for Canadian companies consist of the West Coast, Prairie Provinces, 

Central, Atlantic and Northern regions using a five region model (Government of Canada, 

2015). The benchmark that was used for regression analysis was S&P/TSX Composite. 

USA 

For this study the United States was divided into four main regions West, Midwest, Southeast, 

Northeast (Financial Industry Regulatory Authority, 2015).  

Sweden 

For Swedish companies the regions considered followed those of the large centers: 

Stockholm, Göteborg, and Malmö (Statistiska Centralbyrån, 2005)  

4.4     Data Preparation 

To calculate the overall percent return for each market index and individual real estate stocks 

an average stock/index value was calculated using weekly data for the month previous to 

March 31, 2006 and a month after March 31, 2006 to yield a starting average. Likewise an 

average stock/index value was calculated using a month previous to March 31, 2015 and the 
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month following March 31, 2015 to yield an ending average. With an average value 

calculated at the start and end date using the dates mentioned in this study an average return 

was then calculated for the entire period. This removed some discrepancies if a stock/index 

was performing well or poorly during a given week possibly skewing the results.     

The percent return was calculated for the market and each real estate company. Then the 

percent return of a given company was regressed onto the percent market return to yield the 

CAPM beta value based on the entire nine year period. Then using the first period a 3 year 

rolling beta was calculated for the final two periods. A rolling beta is the average annual 

return for a frame of time. In this study the rolling beta for the first period (2006-2009) was 

calculated and for the subsequent two periods (2009-2012, 2012-2015) an average was 

calculated using the first period frame average and adding an additional weekly piece of data 

until the data was exhausted.   

4.5     Risk Free Rate 

The risk free rate for each country was averaged for each of the three periods and then those 

three periods were averaged to yield an overall risk free rate for the entire nine years. For each 

country the risk free rate was either given through one of the websites mentioned in Sec. 4.3 

or calculated by subtracting the nominal long term bond rate minus inflation for that period to 

yield the real return bond rate.  

 

Canada 

The risk free rate used to calculate the risk adjusted return for Canadian companies listed on 

the TSX was gathered from the Bank of Canada. A real return long term government bond 

rate (incorporates bond rate and inflation) was averaged for each of the three periods. 

 

USA 

The risk free rate used to calculate the risk adjusted return for American companies listed on 

the NYSE was gathered from the U.S. Department of the Treasury. A real return long term 

government bond rate (incorporates bond rate and inflation) was averaged for each of the 

three periods. The benchmark used for regression analysis was the S&P 500.  

Sweden 

The risk free rate used to calculate the risk adjusted return for Swedish companies listed on 

the OMX was calculated by subtracting the inflation found at Investing.com from the 10 year 
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nominal bond rate obtained from Statistiska Centralbyrån (2015) which was then averaged for 

each of the three periods. The benchmark used for regression analysis was the OMX S30. 

4.6     Econometrics 

In order to apply the CAPM beta regression model there are several steps that must be 

completed first. The first step is to calculate the percent returns for the market index and stock 

which is shown in equation 1.  Equation 1 was also used to calculate the total market/stock 

return over the entire three periods or nine years.   

(1) 𝑅𝑅 = (𝑋𝑋𝑡𝑡+1 𝑋𝑋𝑡𝑡⁄ ) − 1                                

Where:  

R - return on the market/stock 

X – market/stock value  

Then the volatility or standard deviation of the market must be calculated as shown in 

equation 2. Equation 2 will also be used to calculate the volatility of individual stocks. 

(2) 𝜎𝜎 =  �∑(𝑋𝑋−𝜇𝜇)2

𝑛𝑛
 

Where: 

σ – volatility of market/stock 

X – individual market/stock value 

μ – average market/stock value 

n – number of observations 

Next the risk adjusted return was calculated which is shown below in equation 3. 

 

(3)                𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴.𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑟𝑟𝑓𝑓 + (𝜎𝜎𝑀𝑀𝑆𝑆𝑡𝑡 𝜎𝜎𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆)(𝑅𝑅𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑟𝑟𝑓𝑓)⁄  

 

Where: 

RAdj.Stock – risk adjusted return of the stock 
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rf – risk free rate of return 

σMkt – volatility of the market 

σStock – volatility of the stock 

RStock – return of the stock  

The CAPM regression equation is shown below: 

(4) �𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴.𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑟𝑟𝑓𝑓� = 𝛼𝛼𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆 + 𝛽𝛽�𝑅𝑅𝑀𝑀𝑆𝑆𝑡𝑡 − 𝑟𝑟𝑓𝑓� + 𝜀𝜀𝑆𝑆𝑡𝑡𝑆𝑆𝑆𝑆𝑆𝑆 

Where: 

RAdj.Stock – risk adjusted return of the stock 

rf – risk free rate of return 

αStock – regression intercept 

β – beta (slope of regression) 

ε – Standard error  

The beta for the regression was calculated in Excel using equation 5. 

(5)                  �̂�𝛽 =
∑(𝑋𝑋 − �̅�𝑥)(𝑌𝑌 − 𝑦𝑦�)

∑(𝑋𝑋 − �̅�𝑥)2
 

Where: 

X – index return 

x – average index return 

Y – stock return 

y – average stock return 

For the 3 year rolling beta the first three years were used to calculate one beta for the entire 

first period (March 31, 2006 – March 31, 2009). From this beta one more week was added to 

the data set until the end of period 3. This technique allows for more data to be added in 

calculating the rolling beta, ideally making beta more accurate.  
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4.7     R-Squared  

R-squared (R2) is solely thought of as a “goodness of fit,” to elaborate though R2 describes the 

variation in the stock, reflected against market-wide fluctuations. Therefore a low R2 means 

that more of the stocks variation is due to firm specific variation and not market variation. To 

take it a step further, a low R2 means that the stock is not synchronous rather it is 

asynchronous with the benchmark or market. Therefore R2 measures the stocks variation to 

the market due to market variation and 1-R2 measures the stock’s (REIT stock) variation due 

to its own firm specific variation (Morck, Yeung & Yu, 2013).  

As Corgel & Djoganopoulos (2000) and Gyourko & Nelling (1996) discovered in their 

respective studies, REITs had interestingly low R2 values. This could be partly due to the fact 

as Corgel & Djoganopoulos (2000) suggest that real estate companies hold underlying assets 

and therefore trade on the secondary market. Another reason could be that changes in bond 

yields, particularly high bond yields have a significant impact on the returns of equity REITs. 

He, Webb & Myer (2003) proposed this reasoning in their study which used the OLS results 

for the entire 27-year (1972-1998) sample period. However, considering that bond yields are 

at historic lows this point would be cushioned during the nine year period (2006-2015) 

examined in this study.  

4.8     T-Statistics  

Since each dataset in this study has approximately 469 observations, t-statistics (t-stat or t-

test) should be above 1.96 to be statistically significant using a two-tailed test and a 95% 

confidence interval. T-stats works like this suppose: 

Null hypothesis  H0: β = 0 

Alternative hypothesis       H1: β ≠ 0 

Since the alternative hypothesis specifies values of β which can be larger or smaller than 0, 

this t-test is a two-sided alternative hypothesis which means that a two-tailed test will be used 

as shown in the Fig. 1.   
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                                                     Figure 2. Two-tailed test 

                                        Source: Parasuraman, Grewal &Krishnan [2004] 
 
Now the critical regions are shaded in Fig. 1 hence a two-tailed test. The critical regions 

correspond to the sample space where the null hypothesis (H0) is rejected. To elaborate it is 

the set of possible values of the test statistic which are better explained by the alternative 

hypothesis. If the null hypothesis is rejected using a 95% confidence interval it means that 5% 

of the time the null hypothesis will be rejected when it is actually true (Type I Error) 

(Montgomery, Runger, Hubele, 2007).   

5.     Results 

5.1     Descriptive Statistics 

The data used in this study was compiled using information from the TSX, NYSE, or OMX. 

From the criteria stated in Section 4.3, each country had their listed real estate companies 

divided into three categories residential, retail, or diversified. From the results shown below a 

number of observations can be made. One of which is that in all the markets examined in this 

study, it was apparent that there are very few companies that are very specialized or very 

diversified which operate in several regions. This observation will be analyzed further in the 

discussion section. The statistics for each country is listed below:  

Canada 

In the case of Canadian listed real estate companies only 9 out of 68 matched the stringent 

criteria with 4 residential, 4 retail and only one of those companies being diversified. The 

diversified company is called Melcor Developments Ltd. And by its name one can infer that 

some portion of its income stems from developing properties. Being that developing tends to 

be somewhat less stable than solely income producing real estate, this company is not a very 

good indicator of a diversified real estate company despite the fact that it has a portfolio of 

 25 



 

retail, residential, office and/or resort. Also being that there is only one company in the 

diversified category some inferences will have to be made using American data. It should also 

be noted that several of the companies are not operating as REITs. Table 7 details the 

companies, their respective market cap, percent asset type and how many regions they own 

property. It should also be noted that in Canada, listed diversified real estate companies are 

rare and unique.       

USA 

The American data provided a much better sample of companies possibly due to the fact that 

there were 124 real estate companies listed on the NYSE compared to 68 on the TSX. With 

the criteria used the results were 5 residential, 5 retail and 2 diversified for a total 12 out of 

124 companies. There was one more diversified company but it was a non-REIT and with all 

the others being REITs it was reasonable to omit this company from the study. Therefore, 

contrary to the companies studied in the Canadian results which are a mixture of non-REITs 

and REITs; all the American companies selected are REITs. In addition, since there was an 

excess of certain asset types for example retail; a random mixture of companies was chosen to 

create a balance within each asset type with different market capitalizations. Table 8 outlines 

the companies and their information pertaining to this study. It should be noted that the 

American data provided the most balanced and complete information to conduct this study.   

Sweden 

The Swedish data was by far the most unbalanced and incomplete, due in large part to the 

small number of real estate companies on the exchange. Of the 17 real estate companies listed 

on the OMX, only 1 met the criteria, one diversified. Some inferences can be made using 

American and Canadian results to bolster or deny the Swedish findings. The Swedish 

company that is part of this study has a large market capitalization, therefore size 

discrepancies are not an issue when comparing to American or Canadian companies. Table 9 

outlines the Swedish company selected for this study. Some of the companies that were 

considered but not selected either were not operating in more than one region or did not have 

a strong enough residential component.  

5.2     Rolling Beta and Returns  

As pointed out earlier the Canadian and American data will be the most useful since those two 

markets contained the most number of companies fitting the criteria. 
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Canada 

Starting with the Canadian data set, the betas tended to be similar across all three property 

categories on average. All property categories had a higher volatility during period 1 which 

includes the Global Financial Crisis. Overall volatility was slightly higher for the residential 

property type. However, the residential property type had on average a return for the entire 

nine year period of 236% versus 28% for the market. Retail and diversified outperformed the 

market at 58% and 41% respectively, as shown in Table 10. In Fig. 3, the results show that 

overtime using a 3 year rolling beta, that beta has decreased for the companies chosen. Also 

beta started with a low sensitivity and appears to be decreasing in sensitivity to the market 

relative to other securities. In addition, residential tracks retail for 3 year rolling betas.  

USA 

The American data tended to have similar betas for each asset type. Again the volatility was 

the greatest during period 1. For the companies selected retail had a slightly higher volatility 

on average for the entire period. The average return for residential asset types at 133% again 

was significantly higher versus retail, diversified and the market at 43%, 41% and 36%, 

respectively. Again all asset types outperformed the market as illustrated in Table 11. Shown 

in Fig. 4, the 3 year rolling beta for each asset type seemed to track one another. For 

residential, retail and diversified the 3 year rolling betas decreased over time.  

Sweden 

Since the Swedish market had only one company that met the criteria it is not applicable to 

compare asset types. Rather it is more of a comparison between a diversified company Balder 

B and the OMX S30. What is noteworthy is that Balder B had the lowest beta on average of 

any asset type in any market and had the highest average return of any asset type of any 

market. In Sweden to accurately conduct a thorough study for each asset type, possibly an 

internal value weighting could be done for companies that have asset types close to the 

determined threshold set out in this study. Table 12 shows the results for Balder B and Fig. 5 

illustrates the rolling beta results for Balder B.    

 27 



 

5.3     Correlation and Significance  

To examine the correlation for each selected real estate company and its respective market, R2 

was determined along with a t-stat for the significance of each beta. These results are shown 

in Tables 13-15 for each of the three countries.  

6.     Discussion 

There are several interesting observations that can be made from the results. The first 

observation being that, rolling betas for Canada and the US have decreased over time. This 

contradicts what others in the field of real estate finance have argued; that is that betas have 

actually increased over time operating at a sensitivity level closer to the market. Since this 

study only includes nine years, a relatively short period of time with only a sample of selected 

companies, it may be that actually over time betas have increased but that trend is not shown 

in these results. Also choosing a selected group of companies may skew the results since these 

companies are unique in their specialization and/or diversification characteristics. However, 

for these companies selected they do offer the diversification benefits since they do have 

lower betas than other securities on the market. Just now the discussion has mainly focused on 

North American companies but if the focus is shifted to the Swedish market, beta for Balder B 

has actually increased. Of course more data would need to be used to accurately determine if 

this is the case for other companies in the Swedish market place.  

 

The second interesting point to make regarding the results is that there are very few 

companies that carry a well-diversified portfolio and/or operate in more than one region. This 

might be due to the fact that companies stick to what they know and are comfortable with i.e. 

they operate within their area of expertise. Of course when a company moves into a new asset 

type or region there are so many unknowns and these unknowns tend to drive companies 

away since there is greater uncertainty. As long as they can keep turning a profit real estate 

companies tend to stay the course as real estate is considered a traditional business and 

stability and security are of paramount concern.  

 

Another aspect of the results is that the rate of return tended to be higher for residential rather 

than any of the other categories and significantly higher. There are some interesting aspects of 

residential real estate that may play a role in this difference. It could be considered that 

residential users are not completely rational compared to retail or other property type users. 
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For example, when someone looks at piece of residential real estate they might think I have a 

preference for one property over another because this one has a nice backyard, patio, kitchen, 

view, etc. However, in retail property types or office for example, someone purchasing or 

leasing the space will compare properties based on the tangibles like price per square meter, 

accessibility, usability, location, etc. That is people that scout for retail or office property 

operate more like a business and people who look at residential properties tend to make 

decisions based on emotions. Another point to be made with residential properties is that 

residential may have a greater inelasticity of demand relative to consumer income, that is  

residential tends to be more invariant to demand/need for housing irrespective of 

economic/market conditions than other asset types like retail. Retail spending tends to be 

relatively discretionary. One last point to make on why residential returns are higher than 

other asset classes is that there could be a significant difference in build times for residential 

versus retail for example making it more difficult for retail to respond to decreases in vacancy 

rates. In the case of office properties, owners may need to take a longer view approach 

because large office towers take longer to build, and the vacancy rate/demand for office space 

can fluctuate a lot in the time between breaking ground and finishing a new building. In 

addition, office properties may have a longer permitting and approvals process making office 

properties more vulnerable to demand shifts and they may have to wait longer for demand to 

rebound. One other possibility is that the cost of residential real estate has become a larger 

part of disposable income fueling prices to be inflated as compared to other real estate types.  

As residential real estate prices worldwide for the most part have increased it appears to be a 

worldwide trend.  

 

The last observation is that the R2 values which were all below 0.35 on average illustrates the 

point that real estate stocks mostly REITs in this case have a fairly strong connectivity to the 

market. However, much of the variance in each real estate stock studied is driven by firm 

specific variables.   

7.     Conclusion 

This study looked at real estate companies holding different underlying asset types with the 

intention of determining differences between asset types. This study examined the period 

between April 2006 and March 2015 and found some interesting similarities as well as 

differences.  
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The similarities between residential, retail, and diversified were their betas and rolling betas. 

Each asset type for each market on average had approximately the same beta value and each 

of the rolling betas decreased over time with the exception of the Swedish market. The betas 

seemed to confirm the notion that real estate companies, REITs, still provide a valuable 

opportunity to diversify a stock portfolio. The differences were their rates of return and 

volatility. The residential rates of return tended to be significantly higher than their retail and 

diversified counterparts. Additionally, volatility varied between asset classes; in Canada 

residential had more volatility than retail or diversified on average. The opposite was nearly 

true for the American data, where residential volatility was lower than retail and was mixed 

between diversified on average.  

 

This study served as a means to better understand the relationship between traded real estate 

companies and their financial markets using the CAPM. In addition this study was able to 

draw out some useful information about the performance and sensitivity of different real 

estate portfolio types. The information provided in this study will hopefully offer some 

guidance to future researchers which will in turn drive new research in the area of portfolio 

bias.     
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Table 7. Market Cap., percent asset type, and number of regions for Canadian companies 

Residential Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 5) 

Boardwalk REIT Large Nearly 
%100    2 

Canadian Apartment 
Properties REIT Large Nearly 

%100    4 

Mainstreet Equity 
Corp. (Non-REIT) Micro Nearly 

%100    2 

Killam Properties Inc. 
(Non-REIT) Small Nearly 

%100    3 

Retail Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 5) 

Calloway REIT Large  
Nearly 
100%   4 

Crombie REIT Small  
Nearly 
100%   4 

Partners REIT Micro  
Nearly 
100%   3 

Retrocom REIT Small  
Nearly 
100%   5 

Diversified Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 5) 

Melcor Developments 
Ltd. (Non-REIT) 

Small  **Note: Difficult to divide into each category 
b/c of areas of business   2 
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Table 8. Market Cap., percent asset type, and number of regions for American companies 

Residential Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 4) 

Apartment 
Investment and 
Management 
Company 

Large Nearly 
100%    4 

Associated 
Estates Realty 
Corporation 

Small Nearly 
100%    3 

AvalonBay 
Communities, 
Inc. 

Large Nearly 
100%    4 

Camden 
Property Trust Micro Nearly 

100%    3 

Home 
Properties, Inc. Large Nearly 

100%    3 

Retail Cap 
 
Residential  Retail Office/Industrial Other 

# of 
Regions 
(Out of 4) 

Agree Realty 
Corporation Small  

Nearly 
100%   4 

General 
Growth 
Properties, Inc. 

Large  
Nearly 
100%   4 

Macerich 
Company (The) Large  95%   4 

Ramco-
Gershenson 
Properties 
Trust 

Small  
Nearly 
100%   4 

Regency 
Centers 
Corporation 

Large  
Nearly 
100%   4 

Diversified Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 4) 

Investors Real 
Estate Trust Small 31% 6% 35% 28% 3 

Winthrop 
Realty Trust Small 48% 1% 48% 3% 4 
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Table 9. Market Cap., percent asset type, and number of regions for Swedish companies 

Residential Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 4) 

Retail Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 4) 

Diversified Cap Residential Retail Office/Industrial Other 
# of 

Regions 
(Out of 4) 

Balder B Large 53% 11% 22% 14% 4 
 
 
 
Table 10. Canadian betas, volatility and return 

Canadian Results 2006 - 
2015 

2006 - 
2009 

2009 - 
2012 

2012 - 
2015 

2006 - 
2015 

2006 - 
2015 

 Entire 
Period β 

Period 
1 σ 

Period 
2 σ 

Period 3 
σ 

Entire 
Period 

σ 

Avg. 
Return 

Market       S&P/TSX Composite --- 3.5% 2.3% 1.5% 2.6% 28% 
       Residential       Boardwalk REIT 0.50 4.8% 2.8% 2.0% 3.4% 272% 
Can. Apart. Properties REIT 0.46 19.6% 14.1% 5.3% 14.3% 103% 
Mainstreet Equity Corp. 0.30 6.6% 3.4% 2.7% 4.6% 515% 
Killam Properties Inc. 0.37 4.1% 2.9% 1.8% 3.1% 54% 
       Average 0.41 8.8% 5.8% 3.0% 6.4% 236% 
       Retail       Calloway REIT  0.55 5.5% 3.2% 2.0% 3.9% 110% 
Crombie REIT  0.44 5.0% 2.3% 1.6% 3.3% 115% 
Partners REIT  0.10 14.1% 5.7% 3.5% 9.0% -47% 
Retrocom REIT  0.45 7.5% 4.2% 1.7% 5.1% 53% 
       Average 0.39 8.0% 3.8% 2.2% 5.3% 58% 
       Diversified       Melcor Developments Ltd. 0.42 7.3% 4.4% 2.9% 5.3% 41% 

Average 0.42 7.3% 4.4% 2.9% 5.3% 41% 
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Figure 3. Beta for each asset type for Canadian companies 
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Table 11. American betas, volatility and return 

American Results 2006 - 
2015 

2006 - 
2009 

2009 - 
2012 

2012 - 
2015 

2006 - 
2015 

2006 - 
2015 

 Entire 
Period β 

Period 
1 σ 

Period 
2 σ 

Period 
3 σ 

Entire 
Period σ 

Avg. 
Return 

Market       
NYSE Composite --- 3.6% 2.8% 1.6% 2.8% 36% 
       

Residential       
Apartment Investment and 
Management Company 

0.68 7.6% 6.5% 2.5% 6.0% 66% 

Associated Estates Realty 
Corporation 

0.52 6.3% 4.6% 2.9% 4.8% 288% 

AvalonBay Communities, Inc. 0.61 5.8% 4.7% 2.4% 4.5% 124% 
Camden Property Trust 0.58 7.3% 4.8% 2.5% 5.3% 70% 
Home Properties, Inc. 0.61 6.7% 4.3% 2.5% 4.8% 115% 

Average 0.60 6.7% 5.0% 2.5% 5.1% 133% 
       

Retail       
Agree Realty Corporation 0.53 7.0% 4.2% 2.6% 4.9% 95% 
General Growth Properties, 
Inc. 

0.55 26.4% 13.7% 2.7% 17.2% -6% 

Macerich Company (The) 0.56 11.4% 7.4% 2.8% 8.0% 71% 
Ramco-Gershenson Properties 
Trust 

0.59 9.4% 5.9% 2.5% 6.5% 9% 

Regency Centers Corporation 0.67 6.7% 5.0% 2.6% 5.1% 45% 
Average 0.58 12.2% 7.2% 2.6% 8.4% 43% 

       
Diversified       

Investors Real Estate Trust 0.56 4.5% 2.6% 2.3% 3.3% 43% 
Winthrop Realty Trust 0.62 6.5% 5.2% 3.4% 5.2% 22% 

Average 0.59 5.5% 3.9% 2.9% 4.2% 32% 
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Figure 4. Beta for each asset type for American companies 

 
 
 
Table 12. Swedish betas, volatility and return 

Swedish Results 2006 - 
2015 

2006 - 
2009 

2009 - 
2012 

2012 - 
2015 

2006 - 
2015 

2006 - 
2015 

 Entire 
Period β 

Period 
1 σ 

Period 
2 σ 

Period 
3 σ 

Entire 
Period 

σ 

Avg. 
Return 

Market       OMX Composite --- 3.9% 3.0% 2.0% 3.1% 61% 
       Residential              Retail              Diversified       Balder B 0.37 5.0% 5.0% 3.3% 4.6% 938% 
       Average 0.37 5.0% 5.0% 3.3% 4.6% 938% 
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Figure 5. Beta for each asset type for Swedish companies 

 
 
Table 13. Canadian correlation 

Canadian Data 2006 - 2015 
 β t-stat R2 obs. 

Market     
S&P/TSX Composite --- --- --- 469 

     
Residential     

Boardwalk Real Estate Investment Trust 0.50 12.14 0.24 469 
Canadian Apartment Properties Real Estate 
Investment Trust 

0.46 10.20 0.18 469 

Mainstreet Equity Corp. 0.30 6.68 0.09 469 
Killam Properties Inc. 0.37 8.55 0.14 469 

Average 0.41 --- 0.16 --- 
     

Retail     
Calloway Real Estate Investment Trust 0.55 13.96 0.29 469 
Crombie Real Estate Investment Trust 0.44 10.46 0.19 469 
Partners Real Estate Investment Trust 0.10 2.33 0.01 469 
Retrocom Real Estate Investment Trust 0.45 10.61 0.19 469 

Average 0.39 --- 0.17 --- 
     

Diversified     
Melcor Developments Ltd. 0.42 9.62 0.17 469 

Average 0.42 --- 0.17 --- 

0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70

2008-02-22 2009-07-06 2010-11-18 2012-04-01 2013-08-14 2014-12-27 2016-05-10

3 Year  
Rolling  

Beta 

Swedish Market 

Diversified

 40 



 

 
Table 14. American correlation 

American Data 2006 - 2015 
 β t-stat R2 obs. 

Market     
NYSE Composite --- --- --- 469 
     

Residential     
Apartment Investment and Management 
Company 

0.68 18.48 0.42 469 

Associated Estates Realty Corporation 0.52 12.71 0.26 469 
AvalonBay Communities, Inc. 0.61 15.97 0.35 469 
Camden Property Trust 0.58 14.78 0.32 469 
Home Properties, Inc. 0.61 16.01 0.35 469 

Average 0.60 --- 0.34 --- 
     

Retail     
Agree Realty Corporation 0.53 13.06 0.27 469 
General Growth Properties, Inc. 0.55 12.25 0.24 469 
Macerich Company (The) 0.56 13.47 0.28 469 
Ramco-Gershenson Properties Trust 0.59 14.93 0.32 469 
Regency Centers Corporation 0.67 18.55 0.42 469 

Average 0.58 --- 0.31 --- 
     

Diversified     
Investors Real Estate Trust 0.56 14.76 0.32 469 
Winthrop Realty Trust 0.62 16.66 0.37 469 

Average 0.59 --- 0.35 --- 
 
 
 
 
Table 15. Swedish correlation 

Swedish Data 2006 - 2015 
 β t-stat R2 obs. 
Market     
OMX Composite --- --- --- 469 
     
Residential     
     
Retail     
     
Diversified     
Balder B 0.37 8.66 0.14 469 
     
Average 0.37 --- 0.14 --- 
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