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ABSTRACT

Some research is done about the difference between locally specialized and internationally diversified publicly traded real estate companies. However the results obtained give no clear answer which type performs better. In this paper first I review the existing literature and show that there are suggestions made that these two types of companies behave differently during economic crisis. Especially because of the different effect of the information advantage local companies have during crisis en non-crisis periods. I investigate this for the global economic crises during the period 1985-2009. It is hard to compare economic crises but in this paper I find clear indications that domestic real estate companies outperform international real estate companies during economic crises.
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1. Introduction
To diversify of a portfolio it is necessary to spread different investments across different assets in such a way as to minimize the risk for a given return (of visa versa). Historically international diversification of investments has been seen as a very effective way to reduce the risk of a portfolio and that way improve the risk return trade off. Also diversification across different alternative asset classes is widely accepted as a way to improve diversification. Real estate is one of these alternative asset classes. Also between real estate investments large differences in diversification properties exist. 

 
Real estate by its nature is fixed to a location which suggests that the real estate market is more locally driven than any other asset class (see for example Seiler et al (1999)). This in turn would imply that there are a lot of potential gains attached to international diversification of real estate (see for example Eichholtz (1996)).  

 
Since roughly the last two decades more and more countries have introduced fiscally efficient Real Estate Investment Trusts. The US was one of the first countries to introduce these REITs and many countries followed by introducing similar listed real estate vehicles. For an overview see Suárez and Vassallo (2005). Since then there has been an enormous growth in the market for listed real estate. The efficiency and transparency of the real estate market has increased significantly because of this and real estate seems to have become more integrated internationally (see for example Wilson and Zurbruegg (2003)). These listed real estate companies have a higher correlation with other asset classes than direct real estate has (see for example Morawsky et al (2008)). Because of this transition of the real estate market older research has often lost a lot of its relevance. At the same time data problems due to for example illiquidity, non-divisibility, transaction costs and difficulties with comparisons of different real estate assets have decreased. Therefore nowadays it is much easier to practice in quantitative real estate research (see for example Seiler et al (1999)). 
 
Wilson and Zurbruegg (2001) give an overview of past research about the diversification of real estate. A lot of those studies apply modern portfolio theory and although it is widely known that correlations are not stable over time (see for example Steinert and Crowe (2001)), all of these studies faile to incorporate structural breaks in the correlation structure caused by for example economic crises. A few years later Leung and Cheung (2006) did incorporate instability in the correlation structures in their research and they find drastic changes in the co-movement of real estate in the Hong Kong direct real estate market during the Asia crisis.

 
 Listed real estate companies can be separated in different types. One way to separate them is on the basis of their geographic diversification. In this paper I make a distinction between two types: those companies which invest an important part of their portfolio internationally and those companies which focus on their domestic (or local) market. Different researchers have examined and argued about the various characteristics and benefits of these different types of real estate companies. The main arguments of these researchers are on the one hand that international diversification reduces exposure to locally driven factors which influence real estate investments. This benefit can best be exploited by (large) internationally diversified real estate companies. On the other hand they argue that local know how and information asymmetry relatively plays a very significant role in the real estate business which can best be exploited by specialized local real estate companies. There is no consensus in the literature whether local real estate companies perform better or worse than internationally diversified companies. Many of these researchers found contradictory results. They all used relatively short datasets (the longest prominent real estate research covered 12 years of data and most researchers only used half of that). These short datasets contain very few economic crises. Most assets behave abnormally in times of economic crisis. I expect that a lot of the different characteristics of the different types of real estate companies can be observed during economic crises (See for example Eichholtz (1996), Forbes and Rigobon, (2002), Wilson and Zurbruegg (2003) and Leung and Cheung (2006)). Moreover I expect that the private information advantage of local real estate companies is of more value than the diversification advantage of international real estate companies during economic crises when commonly the correlation between assets tend to increase severely. 

 
The purpose of this paper is to find the difference between local and international real estate companies during  economic crises. How do they behave and what company type provides the best protection against the risk faced with economic crises for an investor. My research question will be whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies. I will measure “better” performance in terms of return and (market) risk, as this provides the most relevant information for an investor investing part of his diversified portfolio in (listed) real estate. 

 
In this paper I will investigate this for the following economic crises: the credit crisis (2007-?), the 2000 internet crash, the 1997-‘98 Asian crisis, the 1994 property market correction, the recession of 1990-’91 and the 1987 stock market crash.
The paper is constituted as follows: chapter two gives a more detailed overview and comparison of the most relevant research done so far in this area. In chapter three I will describe the data I use for my research, chapter four explains the methodology, chapter five gives the results and I will finish with a conclusion in chapter six.

2. Literature


This chapter gives an overview of the existing literature. I will describe what has already been studied and the results found in earlier research in the context of my research question: whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies. This chapter is divided in five sub-questions/paragraphs and in each one of them I will attend to a different part of the research question of this paper and discuss the relevant literature written about it. This way it will become more clear where the literature currently stands, what the reasons are for my research question and how it can be answered.

 
First paragraph 2.1 explains in short the known differences between international and local real estate companies and the main difficulties found by earlier researchers. Next paragraph 2.2 gives an explanation how the size effect could influence the difference between these two types of companies. Paragraph 2.3 describes the different criteria used in earlier research to define whether a real estate company is local or not. Paragraph 2.4 discusses common criteria that have been used to measure performance differences between investments and finally paragraph 2.5 discusses the criteria for what periods in the recent history can be viewed as periods of economic crises.

2.1 Existing literature on the differences between local and international real estate companies

Real estate markets are different from other asset markets like for example the stock market. Physical real estate is faced with problems like lot size, low liquidity, lack of a central market, high transaction costs, maintenance expenditures, local market knowledge and management requirements. Because of this real estate behaves different from other assets. Due to the large increase in real estate companies (listed) and funds (non listed) it has become much easier for investors to buy indirect real estate. But the investment managers of real estate companies and funds still have to buy real estate in the direct market.
The last decades some research is done about the difference in performance between local and international real estate companies. 

Goetzmann and Wachter (1995) argue that local real estate companies enjoy the benefits of specialized local management and that at the same time they are also able to hold an optimally diversified portfolio. They find diversification from different economic area’s rather than just physical geographic diversification for the US. They argue that similar families of cities can be seen as substitutable for each other in a diversified portfolio. For example they find similarities between Boston and Los Angelos, so there would be no need to invest in both cities simultaneously for diversification purposes. Managers who want to benefit from operating in a close geographic proximity could still compose a diversified real estate portfolio. Therefore wide geographic diversification would not be really necessary in a lot of cases. 

 
Shukla and Inwegen (1995) also find superior returns for local specialization. However they do not just look at real estate but examine the performance of the entire portfolio of local mutual fund managers relative to foreign managers. They find that UK mutual funds investing in the US perform worse than US domestic funds. They conclude that information/relationship disadvantages contribute to this poor performance of foreign managers. Mutual funds primarily invest in much less physical geographically fixed assets than a pure real estate company. Nevertheless Shukla and Inwegen find evidence that local specialization is beneficial and that there exists geographic information asymmetry for mutual fund managers. It is likely there are even more informational and relational benefits for real estate companies because of the difficulties present in the real estate market mentioned above. 

 
Gyourko and Nelling (1996) combine company data with data from the individual properties each company holds to calculate factors for the geographic spread of a portfolio (using a Herfindal index and both geographic and economic regions). They do not find significant correlation between the portfolio market diversification characteristics (as measured by the R² from a simple market model) and the geographic spread of the portfolio of a real estate company. From these results they conclude that dispersion of real estate assets across geographic or economic areas does not improve the diversification of a real estate company. This would reject the often argued portfolio diversification benefits that could be obtained by geographic diversification of real estate. However they use only monthly data for the period 1988-1992 for a limited amount of real estate companies. This could explain why they did not find a significant relation between market diversification and geographical spread.

    
Eichholtz and Schweitzer (1997) argue that managers of specialized mutual funds are likely to have more private information to trade on than managers of more diversified funds. Especially real estate which is traded at the private market (at the individual property level) is sensitive to private information. However, they find that this “private information argument” only has beneficial effects for sector specialization and not for geographic specialization in their 1990-1996 US data set. They even find geographic specialized managers to underperform (corrected for risk). For the stock market Heston and Rouwenhorst (1994, 1995) and Beckers et al (1996) find the opposite results to Eichholtz and Schweitzer (1997). Heston and Rouwenhorst find that for stocks international diversification is even more effective to reduce portfolio risk than diversification across industries. This lower risk for a given level of return can be substituted for higher return for a given level of risk. 

 
Eichholtz, Huisman, Koedijk and Schuin (1998) look at real estate on a continental basis. They find significant continental factors. Their conclusion is that European and North-American investors should diversify real estate on an intercontinental basis. 

 
Eichholtz, Koedijk and Schweitzer (2001) point out that investing abroad involves information costs which are substantially higher than the costs for investing in domestic markets. This is why closeness in terms of physical distance and also in terms of market structure and legal environment is beneficial. They find for their 1984-1995 international dataset that international real estate companies underperform domestic real estate companies. These results are persistent to corrections for transaction costs, leverage and currency and also when the dataset is divided in four consecutive periods of 3 years, their results remain robust. These results indicate that an optimal real estate investment strategy for an investment manager is to invest directly at home and indirectly (through other real estate companies) abroad.  

 
Wilson and Zurbruegg (2003) have done a literature research about whether it is beneficial to diversify real estate assets internationally. They find that up to date there is no consensus on how much benefit can be derived from diversifying real estate portfolios internationally. This is contradictory to other financial assets where there seems to be common ground supporting holding international assets. Wilson and Zurberuegg find mixed outcomes irrespective whether direct or indirect real estate was examined.
 
 
Since roughly the last two decades more and more countries have been introducing tax efficient REITs (for an overview see Suarez and Vassallo (2005)). Because of this the real estate market has developed significantly since and has become more integrated internationally. Also the efficiency and size of the real estate market has increased considerably. For this reason Suarez and Vassallo state that older data has lost much of its relevance.

 
Managers of listed real estate companies buy their real estate on the direct market. Lambson et al (2004) have investigated direct commercial properties in the United States. They find that out-of-state buyers pay higher prices than locals. They argue that  local expertise gives more attention to an area before going to a transaction. This lowers the price paid and also reduces the amount of lemons bought and should increase the return. Also search cost and local education are anchoring to the home state. The argument that local managers pay lower prices should be a fairly consistent factor over the business cycles. However, the local expertise of home state real estate managers which gives them the ability to estimate the risks of individual property better and therefore buy less lemons, could be especially favorable during periods of economic crisis. Also local managers could have more knowledge about locally oriented properties due to this information asymmetry. These locally oriented properties likely are less effected primarily by global movements and therefore on average less affected by global economic crises. An international manager on the contrary will probably concentrate on more internationally oriented properties which will be more directly affected by global movements and economic crises. For this reasons local real estate companies should, especially in periods of economic crisis, outperform international real estate companies. 

 
Benjamin et al (2007) also find that performance can be enhanced with local management and with the creation of focused market-specific real estate portfolios, for the US. They find that local management is able to obtain higher effective rents by obtaining higher posted rents with carrying increased vacancy. These higher effective rents result in a higher investment return. Local ownership as opposed to local management does not earn a premium. Benjamin et all argue that it is the local management factor rather than the ownership factor that is responsible for this premium.
 
So mixed results have been found. Some recent developments in the literature argue that the mixed results for the performance of domestic specialized real estate managers compared to international diversification can be due to the inter-temporal instability of correlation coefficients and the impact that structural breaks can have upon statistical analyses. These inter-temporal instabilities and structural break are caused by shock from which the main part occurs during economic crises. Wilson and Zurbruegg (2003) mention the 1987 stock market crash, the 1990-91 recession, the 1994 property market correction and the 1997 Asian crisis as critical periods for real estate research which have not been examined yet even though they do influence the results obtained. These crisis periods are very relevant since they are actually the periods when investors need diversification the most. This is also a major problem of the Modern Portfolio Theory which is often used for performance evaluation. The estimated risk levels and optimal diversification of portfolio’s is not robust for economic crises. 


 
So earlier researchers have posted some pros and cons about the benefits of geographic diversification for real estate. Local managers would have (private) information advantages and therefore would pay lower prices and thus earn higher effective rents. However mixed results are found which could be due to the instability of especially the correlation structure and the short comings of the Modern Portfolio Theory during economic crises. Also the private information advantage of local real estate managers could be especially beneficial during periods of economic crisis. 
 
In this paper I want to take a closer look at the differences between geographic specialized and international diversified real estate companies during economic crises. I try to find out whether these crises can explain the mixed results found in the literature. Also I want to test whether my hypothesis is true that local real estate companies perform better in times of economic crises than international real estate companies. Should an investor hold these local companies in his portfolio when he expects high risk at an economic crisis?

2.2 The size effect of real estate companies


On average international real estate companies are larger than local real estate companies. Some research indicates that this difference in size matters for the performance of a real estate company. These size effects could be of influence on the differences between local and international real estate companies. However there is also no consensus in which direction this size effect would be.

 
Increasing the size of a portfolio gives investors the possibility to reduce the relative cost of information and in that sense information asymmetry. Eichholtz et al (2001) argue that international real estate companies can overcome the information disadvantage they have compared to domestic real estate companies, when they grow larger. In this way they could become so big that they are actually a local player in different markets. Eichholtz et al (2001) find that there is a significant correlation between Jensen’s alpha and the market capitalization of international real estate companies. This indicates that bigger REIT companies perform better than smaller ones. Also a seize weighted index for the real estate companies of their studies outperforms an equal weight index of the same set of real estate companies. Indicating outperformance for large companies.

  
Shukla and Inwegen (1995) show that part (but not all) of the outperformance for US domestic mutual funds compared to international British mutual funds investing in the US they find,  can be explained by a size effect. They find that the US domestic funds are bigger than the British funds and that small funds have a disadvantage compared to larger funds.

 
Steinert and Crowe (2001) find that larger real estate companies have lower discount factors between their market capitalization and their net asset value. This either indicates that they are too expensive or that investors prefer larger real estate companies, which are more liquid and internationally diversified. However this second argument states that large real estate companies are preferable, but at the same time this drives up the prices of the large real estate companies (due to the lower discount factor) and makes similar estates in a large real estate company more expensive than when they would be held in the portfolio of a small real estate company and this decreases return. Mixed results can be obtained from this. It could imply that lower returns for large real estate companies or that larger real estate companies can raise higher effective rents from their properties. It could also be an indication that there are different risks involved depending on the size of real estate companies. 

 
Benjamin et al (2007) do find that local management is able to obtain higher effective rents. An area gets more management attention when it holds a larger part of the portfolio. Benjamin et al find that the size of the investment portfolio and accompanying scale of operations in a particular market have a positive effect on the operational benefits. So they argue it is favourable for a real estate company to specialize geographically. But a single company could, if large enough, theoretically specialize in multiple geographic areas.

 
Eichholtz and Huisman (2000) perform a multivariate regression on the log of the market capitalization and the return of real estate firms and find that smaller property companies offer higher excess returns. They correct for risk with tests for different Beta’s. However they do not find a significant risk premium for their Beta’s. It could be that Beta does not capture the risk of different real estate companies well. 


In the literature some (not all) researchers find a positive size effect. Larger real estate companies seem to outperform smaller companies, this could be because of these scale effects. Another explanation could be that large companies could be specialized in multiple geographic areas and this way combine diversification and specialization benefits. Maybe this effect of, the size of the value of the total assets of a real estate company in a certain market, can explain part of the difference between local and international real estate companies. For local real estate companies tend to be smaller than internationally diversified real estate companies. There could also be an evolutionary explanation that well performing real estate companies grow and become large companies and for this reason large companies automatically would be the better performers. Yet another explanation could be that there are limits for local real estate markets and that when local companies want to grow further they automatically have to become international companies. However researchers who find a negative size effect argue that management focus is more important than scale.

 
So there are quite some complications involved with the size of real estate companies. If I want to examine whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, care has to be taken with regard to the influence of this size effect. In this paper I will check for both the influence of the size effect of total assets as well as the influence of the total assets real estate companies have in a certain local market. This way I will provide more information about this effect and also whether it is the absolute amount of the assets held in a certain area that makes a real estate company locally specialized, or the percentage (relative) part of the portfolio.

2.3 How local is “local” in the real estate market?


To examine the difference between local and international real estate companies it has to be determined how local “local” exactly is. In the literature different definitions are used and they lead to different conclusions. This paragraph will give an overview of the criteria earlier researchers used and I will use this information to determine which methodology I will use for this paper.

 
Malizia and Simons (1991) find that geographic grouping of local real estate gives greater diversification benefits when “local” is based on economic indicators rather than segregation by pure geographic boundaries. Their research shows that it gives more diversification benefits when the US is divided in economic districts than when it is divided in geographic or administrative districts. They also emphasize the diversification value which can be obtained by investing in cities of different sizes since cities typically have economical characteristics which come with their size. Malizia and Simons did not have performance data available, therefore they used the variables employment, total personal income and population as a proxy for real estate performance in a certain area. This rises doubt by the validity and causality of the differences they found for real estate for different economic districts. After all it is the nature of economic districts that there are large mutual differences in employment and personal income between them. Furthermore Malizia and Simons did their research for the US and their findings will probably be less relevant outside the US. For example in Europe there are much more country boarders and these boarders are often at the same time also economical, political and linguistic boarders.

  
Gyourko and Nelling (1996) use a Herfindal index to give a measure for the spread of the portfolio’s of real estate companies across geographic area’s (diversification across states of the US) as a measurement for locality. The nature of these Herfindal indexes is shown in Equation (1):
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where N is the number of real estate areas, [image: image2.png]


 is the fraction of the REIT’s total book value invested in real estate area category i and j signifies whether the index applies to geographic regions or economic regions. First they do a so-called “naïve” local diversification, based on the four Russel-NCREIF regions (East, Midwest, South and West). Second they measure geographic diversification across the eight economic regions identified in Hartzell, Shulman and Wurtzebach (1989). For both methods they conclude that geographic spread of the portfolio of a real estate company does not improve the diversification.

 
The local real estate market can also be defined on a continental base. Eichholtz, Huisman, Koedijk and Schuin (1998) argue that the global real estate market can be divided in continents. Within a continent the co-movements of real estate returns are large and between continents there are clear differences. For Europe and North-America they find large continental factors and from this results they argue that investors from these continents should diversify intercontinental. For the Asia-Pacific region real estate returns have been more independent of continental influences so investors from this continent can create a diversified real estate portfolio without having to invest outside their continent. 

 
Eichholtz and Schweitzer (1997) find underperformance for geographic specialization for real estate companies and Eichholtz, Koedijk and Schweitzer (2001) finds underperformance for international diversification for real estate companies. At first sign these results are intuitively contradictory. The difference between the two analyses is that in the 1997 study, data was used from 50 states of the US and for the 2001 study international real estate data was used for many different countries. This suggests that there is an important difference between regional and national real estate markets (i.e. from these two papers the suggestion can be deducted that specialization at only a certain region within a country (for the US) leads to underperformance and specialization at the entire real estate market of one country leads to outperformance). The size of the different markets will probably not be a major determinant for under-/outperformance because a lot of the separate states of the US are economically not smaller than many other countries as a whole. So this implies that national boarders do cause large information thresholds. This could include information costs involved in terms of market structure and legal environment. Also private information could play a role, some researchers, for example Lyons and Melvin (1997), find that national investor have easier excess to private information. 

 
To define local not only area’s have to be defined but also the criteria for a real estate company to be “assigned” or not to a certain area. For example Eichholtz and Schweitzer (1997) use a Herfindahl index to rank real estate companies by geographic specialization while Eichholtz et al (2001) divide their dataset in two groups by the definition: “if >75% of the portfolio is held in the country of the main stock listing it is a domestic real estate company and if this percentage is < 75% it is an international real estate company” (different cut-off points did not influence the results qualitatively). 


Coval and Moskowitz (1999) find not only a strong bias in favor of domestic securities in international investment portfolio’s. They also find a preference for investing locally as measured as the distance between the office of the investment manager and the headquarter of the firm to invest in. Specifically, U.S. investment managers exhibit a strong preference for locally headquartered firms. Particularly small firms that produce non-tradable goods. This suggests the existence of asymmetric information between local and non-local investors. Coval and Moskowitz did their research for equity. However, there are a lot of parallels between small local firms that produce non-tradable goods and the individual properties of a real estate company. These results suggest that home bias can be assigned to two groups: those that rely on national/governmental frictions and those that rely on thresholds associated with physical distance. 

 
Lambson et al (2004) define home state buyers as local (for US states) and compare them to out-of-state buyers. They find that out-of-state buyers pay higher prices for real estate. They point out that physical distance gives informational, time and educational constraints. They do not mention legal boundaries as a threshold. 

 
Benjamin et al (2007) define an area as local when it is within 100 km from the investment manger (for the US). This way within an area the manager has closer control on the tenant and the effective rents can be increased. For the smaller European countries this distance would almost has the same consequences as for area’s divided on a national basis. 

 
When real estate companies from different countries are compared country specific return differences could influence the results. Eichholtz et al (2001) find these country differences after correcting for currency differences. To correct for this country specific characteristics they use custom made benchmark indices in which they include the weight the portfolio of a real estate company has across different countries. Another way to correct for this effects is by introducing country dummy variables as Eichholtz and Huisman (2000) did. Both of these methods could also correct for currency fluctuations between countries when all returns are measured in a common currency (to simplify comparison). However, it has to be noted that in order to incorporate dummies for a large number of countries at the same time, a sufficiently large and detailed dataset is necessary. 

 
So in earlier research many different definitions for “local” are used and they often give different results in comparing real estate performance. Beside physical distance national boarders also appear to raise informational thresholds and even continental differences seem to matter. Also many of the research done, especially on a national basis, is focused on the US which is by far the largest domestic market in the world, and in this sense different from other countries. Another problem when dividing the world market in local area’s are currencies and other country specific factors like fiscal and economic differences. Finally only limited companies are investing 100% of their portfolio is a certain area. So here also criteria have to be set to determine whether a real estate company is assigned to a certain area.

 
In my research I examine the real estate market on a global basis. Since most countries are much smaller than the US, national boarders often do capture the majority of the differences between economic areas, physical distance and legal systems. Therefore for I use national boarder to define “local” for the research in this paper. Also like different authors in the literature I define a real estate company as local when >75% of the portfolio is held in a certain market, so in the case of this paper held in the domestic market.


2.4 How to measure outperformance? 


To examine whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, and in which an investor should invest, measurement methods are necessary to signal outperformance. Many different performance measurements are described in the literature. Most studies use measurements derived from the Modern Portfolio Theory which can incorporate risk, return and diversification. However, this theory is very sensitive to especially changes in variation and correlation. Therefore t is preferable to use more than one measurement.
  
 
Eichholtz et al (2001) use both the Sharpe ratio and Jensens alpha for performance measurement. The Sharpe ratio of an asset equals the risk premium divided by the total risk. This measure gives an indication of the return with respect to the total risk of an asset measured by the standard error of the returns. A higher ratio indicates a better performance since it implies a higher return for a given level of risk.  

 
The Jensen alpha measures deviations from the security market line. The Beta of a stock should theoretically incorporate all systemic risk and therefore justify the entire risk premium earned on an asset, in this case Jensens alpha equals zero. However numerous empirical studies have found examples in which the Beta cannot explain the entire risk premium for an asset and then there exists a (negative) Jensens alpha. From the value of alpha it can be determined whether a company out (or under) performs the market or an index by investigating whether the alpha is significantly different from zero. A positive value for alpha signifies outperformance. To calculate alpha and Beta the market return and the risk free rate are necessary. In asset pricing it is always difficult to determine which market index to use. Eichholtz et al (2001) use mimicking indexes for each domestic real estate market as to make the performance of international property companies comparable with the domestic property companies directly. This to avoid problems with the combination of differences in real estate returns between different countries and an unequal spread of domestic and international real estate companies across these countries. For the risk free rate they use the monthly yield on the all lives government bond index for the US calculated by DataStream. Mainly the same results are found in their dataset whether the Jensens alpha or the Sharp ratio is used. The researchers also used a methodology developed by Gibbons et al (1989) to compare whether the alpha ratio’s together where significant.  

 
Eichholtz and Schweitzer (1997) also use Jensens alpha as a performance measurement. For their study they use the S&P 500 as well as a self constructed market-weighted return index from their sample REITs as the market index. They check whether the specialization of real estate companies is correlated with a higher levels for alpha. Both market indexes used gives the same pattern in their results.


Shukla and Inwegen (1995) apply, besides Jensens alpha and the Sharpe ratio also the Treynor ratio which relates excess return over the risk-free rate to the additional risk taken. In contrast with the Sharp ratio here systematic (Beta) risk is used instead of total risk. A higher value for the Treynor ratio indicated better performance. The Treynor ratio (also called reward-to-volatility ratio) is measured according to the following equation:
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where T is the Treynor ratio, [image: image4.png]
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 is the Beta of portfolio i. The important difference between the Sharpe ratio compared to Jensens alpha and the Treynor ratio is that the Sharp ratio looks at the entire risk of an asset (as measured as the standard deviation of the return) while Jensens alpha and the Treynor ratio only look at the idiosyncratic or systemic risk. The total risk of an asset consists of systematic + idiosyncratic risk. The idiosyncratic risk is the unique risk of an asset and can be diversified away in a diversified portfolio. The systematic risk is the risk that still persists in a perfectly diversified portfolio. According to Modern Portfolio Theory only this systematic risk (the Beta of an asset) is priced. This would mean that Jensens alpha always equals zero, the Treynor ratio is always equal for all assets and that the only thing important for a portfolio is diversification. A perfectly diversified portfolio would follow the security market line and would be fully correlated with the market index. These features would imply that it is always best to buy internationally diversified real estate companies. However the value of each Beta can only be estimated and appears not to be constant over time. Especially during economic crises Beta’s are not stable and differ from their average levels. During an economic crisis investors would even like to hold a portfolio that has a low correlation with the market index (since the market index generally generates a large negative return during an economic crisis).

 
Malizia and Simons (1991) measure whether diversification opportunities between different types of real estate investment strategies exist. They divide real estate in different homogenous categories and check whether the difference between the correlation within a category and the correlation between the different categories is significantly different from zero.

 
Eichholtz et al (1998) define a portfolio as diversified when it has a high correlation with the global market. In that case no diversification is possible anymore by buying more different assets i.e. the idiosyncratic risk is reduced to zero and all remaining risk of the portfolio consists of systematic risk. Additional assets can contribute to the diversification of a portfolio when they have a low correlation with the market portfolio (low market Beta) and at the same time give an acceptable return. If Beta is a good measure for market risk (and if it can be measured and especially predicted with reasonable certainty) the variation of an asset is not important, since all the risk besides the market risk (Beta) is idiosyncratic risk and can be neglected in a diversified portfolio (note that caution has to be taken when using variance as a measure of risk since most asset returns are not normal distributed and therefore variance is a poor measure for risk).


Gyourko and Nelling (1996) find that almost all of the variance of real estate is variance at the individual property level. So almost all variance of individual property is idiosyncratic risk and only a small portion is systematic risk. Gyourko and Nelling use Beta as measure for systematic risk and reflect diversification in a standard market-based  measure, i.e. the explanatory power [image: image10.png]R?



 from a simple market model regression: 
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 is the return of asset i at time t, [image: image16.png]


 Jensens alpha for asset i, [image: image18.png]


 is the market Beta of asset i, [image: image20.png]


 is the return of the market portfolio (in this case the S&P 500) at time t and [image: image22.png]€ie



 is de error term. 

 
Eichholtz (1996) finds that correlations between different assets, although not always stable, are more stable than variances and covariance’s (the correlation of two variables equals the covariance divided by the product of the standard deviations of the two variables). This suggest that the correlation is a more reliable performance measure during economic crises, when many factors become increasingly unstable.

 
For risk management proposes often the correlation between different assets is used as to calculate the total risk of a portfolio of combined assets. However many researchers, for example Forbes and Rigobon (2002) find clear evidence that correlation relationships between assets changes very significantly over time. Also, de Vries
 shows that the common practice of calculating the correlation over the entire data sample is incorrect. Correlation is often not constant over time, especially during periods of distress assets behave different and correlations between assets tend to increase. When the average correlation over the entire data sample is used to manage risk, the low correlation in normal or good times could bias the estimate for the correlation for times of distress. So for risk management purposes only data from periods of distress (when the correlations and risks are high) should be used to estimate the correlation between assets in times of distress. The same applies for real estate companies. Only the correlation during economic crises should be used as a performance measure, as is illustrated below in figure 1. Real estate companies with a low correlation with the market index are preferable during economic crises. However it is difficult to upfront estimate correlation levels for potentially future economic crises. 

Figure 1
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This figure from de Vries shows the returns of two assets. The dots are not normal distributed and especially the large returns are highly correlated. In the figure a clear trend line can be distinct in the cloud of dots. This illustrates that only the correlation in times of distress is relevant for risk management.




Eichholtz and Huisman (2000) also examine real estate company returns with data on the property level using Beta’s. They use four different market indexes to calculate Beta: a continental property index, a global property index, a continental MSCI index and a global MSCI index. None of the Beta’s give a risk premium significantly different from zero. They also use country dummies, these are significant for five out of the six countries examined (possible because all returns are measured in US dollars). They examine the effect of (among others) these factors on the excess returns for real estate companies with the following formula:
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where r(i,c,t) is the total realized dollar return in year t for property i based in country c in excess of the US 1-year interbank rate and k are variables with potential explanatory power for the variation in excess return (so Beta is one of these variables).

 
Theoretically the market index holds all assets available to investors. An investor can use all of these assets to diversify his portfolio optimally and only the (idiosyncratic) risk present after diversification is relevant. Also for investors (holding a diversified portfolio), on whom I reflect my research on, this is the case. Therefore I will use the MSCI World index as the market index for my research. This index represents the majority of the global investable assets (as measured in value) and data for it is widely available. 

 
The different performance measurements used in the literature partly overleap and are partly contradicting. Due to market imperfections none of them is perfect and they all provide some different additional information on performance. The measurement and significance problems with Betas and correlations could over-estimate the benefits of diversification for internationally diversified real estate companies and explain the mixed results in the literature. This would support the hypothesis that local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies. Because of this problem for the research of this paper I pay special attention to periods of economic crises and I use multiple performance criteria. For the study of this paper I examine performance based on the return, the Sharpe ratio, the Jensens alpha and the Beta and standard deviation, during economic crises.



2.5 The definition of an economic crisis


Also it has to be determined under which circumstances a period is defined as an economic crisis and when it is not. In the literature often the terms recession and depression (an exceptionally deep recession) are used. Arthur Okun’s simple rule that a classical recession involves two quarters of negative growth in GDP, is perhaps the most well known definition for a recession. However this procedure does not say much about when recessions end other than the implication that it must involve a period of positive growth that follows two or more periods of negative growth. In the literature different criteria for economic crisis are used as well. Pagan (1997) examined multiple definitions for business cycles and shows that different definitions get to similar business cycles. However the exact dates of the beginning and the end of business cycles can differ a few months. Also different criteria divide a period in a different number of business cycles. 

 
The National Bureau of Economic Research (NBER) collects data about the expansion and contraction of the US economy. They state “Contractions (recessions) start at the peak of a business cycle and end at the trough. The NBER does not define a recession in terms of two consecutive quarters of decline in real GDP. Rather, a recession is a significant decline in economic activity spread across the economy, lasting more than a few months, normally visible in real GDP, real income, employment, industrial production, and wholesale-retail sales.” According to their definition the most recent recessions occurred from 07-1981 until 11-1982, from 07-1990 until 03-1991, from 03-2001 until 11-2001 and the current credit crisis started at 12-2007. Note that these are crises in the US for different countries could have experienced economic crises at different periods.

 
Forbes and Rigobon (2002) used the 1997 Asian crisis, the 1994 Mexican devaluation, and the 1987 stock market crash for their study about the effect of economic shocks on the market co-movement of assets. Wilson and Zurbruegg (2003) suggest the 1987 stock market crash, the 1990-91 recession, the 1994 crisis and the 1997 Asian crisis as periods for further research about structural breaks in real estate data.
 

For my research question whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, only reasonably recent real estate data from roughly the last 25 years will be acceptable representative. The real estate market has been changing significantly and the earlier real estate market differs too much from the world we are experiencing today. On the other hand to make some reasonable conclusions multiple periods of economic crisis are needed as to exclude onetime events. Therefore for this paper I will use all economic crises of the last 25 years mentioned in the literature above. Thus I will examine real estate companies for the crises of 1987, 1990, 1994, 1997, 2001 and 2007. 
 
It is also important to determine an exact starting and end point for every crisis. However the research of this paper includes international data and most economic crises do not occur in all countries simultaneously. Besides that the effects of an economic crisis on correlation structures and volatility of real estate companies can take longer than just from the peak of the market until the trough. Leung, Cheung (2006) have examined the Hong Kong real estate market changes due to the Asia crisis of 1997. They only looked at this one exceptionally large crisis (at least exceptionally large for the Asian area) and used data from far before the beginning of the crisis until many years after the end of the crisis (1994-2005). Their results show that the main market disturbances of the crisis occurred for a few years. This crisis had exceptionally large effects on the Hong Kong market and therefore it could be distinguished from other economic crises in their extensive dataset. For the research of this paper I will examine the real estate market internationally and for global data it will be harder to separate different crises. In examining multiple crises it will gives problems when the observation period for one crisis overleaps another crisis. Therefore it is not preferable for the research in this paper to use examination periods as long as Leung and Cheung did, for every economic crisis. On the other hand the examination period should not be too short either because than short time effects could have too much impact on the results. Morawski et al (2008) find that with regard to short-term return co-movements public real estate companies (stocks) behave more like equity than direct real estate. Long-term (several years) return co-movements of real estate companies can be characterized as the alterative asset class “real estate” providing the corresponding return characteristics and diversification benefits
. Since in this study I look at listed real estate this effect could influence the results because during economic crises short-term effects can play a prominent role. To correct for this I do not only look for the behavior of real estate companies during an economic crisis but also 12 months after each economic crisis and compare this with the 12 months prior to each economic crisis.  

 
The NBER defines the start of a recession as the peak and the end as the trough of the economy. Since I perform my research in the context of a mutual fund manager, the market index will be more important than the real economy and the global market index also is a clear way to define a crisis internationally. Therefore I will define the start of a period of economic crisis at the peak of the MSCI World index and the end of the crisis at the trough of the MSCI.
 
So from the literature a few thing already can be said about the research question of this paper whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies. Mixed results are found but there are indications that local real estate companies have informational advantages. Especially during economic crises these advantages could be beneficial. However care has to be taken for the size of real estate companies. It is unclear whether a real estate company could become so large that they can specialize in multiple countries simultaneously or that it is just manager specialization that matters.
 
To test whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, criteria have to be set to determine locality, performance and to recognize an economic crisis. In the literature mixed criteria are used but for this paper the best criteria seem to be: to define the domestic market as local; to measure performance according to the return, the Sharpe ratio, the Jensens alpha and the Beta en standard deviation; and to define the crises periods from the peak of the market index until trough for the market corrections, for the economic crisis of 1987, 1990, 1994, 1997, 2001 and 2007.

 
This chapter gave a framework from the existing literature on how to examine the real estate market to answer the research question of this paper. Next chapter three gives a detailed description of the data I use for the research of this paper. 

3. Data
Real estate companies are listed. Therefore data for real estate companies is favourable over real estate funds and direct real estate because those last two are not listed and price information will often be lagged. Rent data could be used to partly solve this problem but differences in legal environments make international comparison of rents difficult, see for example Corgel et al (1992). Because of the liquidity and divisibility of real estate companies, for investors they are the easiest way to invest in real estate. However because of this equity like characteristics of listed real estate, it behaves different from direct real estate, see for example Morawski et al (2008). It is a kind of in between asset. In this paper I focus on listed real estate. 

 
For my research I combine the constitutes of the FTSE EPRA/NAREIT Global Real Estate Index as of December 2008
, the constitutes of the GPR 250 Global Property Shares Index as of March 2009 and the listed members of the NAREIT as of March 2009. The NAREIT, the EPRA and the GPR are respectively mainly focused on the US, the European and the global real estate market. 

 
The NAREIT, the US National Association of Real Estate Investment Trusts, is the worldwide representative voice for REITs and publicly traded real estate companies with an interest in US real estate and capital markets. NAREIT's members are REITs and other businesses throughout the world that own, operate and finance income-producing real estate
.

 
The EPRA, the European Public Real Estate Association is the European counterpart of the NAREIT. It provides European public real estate companies with assistance in collective matters of common interest. EPRA maintain discussions of issues impacting the industry both within the membership and with appropriate Governmental and regulatory bodies
.

 
Global Property Research is a wholly-owned subsidiary of Kempen & Co. It is focused on real estate securities index products and is specialized to international property shares, and tailor-made property investment products
. 

 
Together these sources add up to 360 distinct real estate companies. However not for all companies appropriate and comparable data is available. Therefore I use 265 companies from this set which together make up the greater part of the global listed real estate market. These companies are from the 25 countries that dominate the global real estate market. For all companies I use the daily prices from data stream (all results I show in my paper are annualized, unless stated otherwise, to make them easier to interpreted).              

 
Data on the degree of international diversification of real estate companies is hard to collect and at the same time essential for my research. From Thomson One Banker I use for all 265 companies data on the total assets held in the portfolio and the value of the assets held domestically for each real estate company as of 2007. This way I can calculate the percentage of assets held domestically as an indication for the degree of international diversification for each company. Data to compare  geographic diversification through time is very limited available for more than a few years old. Therefore I use this percentage of assets held domestically in 2007 as a proxy for how internationally diversified each real estate company is, for all examination periods of my research. Also I use this data over 2007 instead of 2008 because many real estate companies lost an extraordinary large part of the value of their portfolio due to the extreme effects of the current credit crisis. This makes the 2008 data less representative for previous years. 

 
Furthermore from the EPRA I use daily prices of the FTSE EPRA/NAREIT global real estate index as well as the existing country indices for the countries represented in my dataset. For 21 of the 25 countries I use companies from, this index exists. For the market index I use the daily prices of the MSCI world index and for the risk free rate I use the 91 day US T-Bill rate, both from DataStream. 
 
All values I use are in USD, this to make results comparable since I perform my research in the context of an international investor. Also international real estate companies hold their portfolio in different countries. This way companies from countries with different currencies could hold their portfolio in overleaping pools of international real estate and this way earn different returns for the same estates due to exchange rate effects. To correct for this with country dummies of the 25 countries would require very much and precise portfolio data and is not possible for my research.  
It is very difficult to get good conclusions for economic crisis since every crisis is different and economic crisis only occur once every few years. For this reason data from quite a long period is preferred. For my research I will use real estate company data from January 1st, 1985 until March 16th, 2009, in this period six economic crises for my research can be pointed out. Most researchers only use data sets of shorter time periods. This could be a reason for their contradicting findings since different periods give different results and they should be compared to get well considered conclusions. However it has to be mentioned that because of the large developments in the real estate markets care has to be taken with interpreting results of the older data. The graph below gives an insight in the rapid growth of the size of the listed real estate market. 
Figure 2
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This figure is from NAREIT monthly rapport of February 09, it shows the average daily dollar trading volume of the FTSE 250 since the early days of the index in March 1990. Since then the trading volumes have increased exponentially. The Average daily dollar trading volume increased from $371 million in January 1999 to $1.0 billion in January 2004 and to$4.4 billion in January 2009. 


Not all companies have been listed for this entire period (1985-2009) since the real estate market has developed significantly over time. On average I have 3756 days of return data per company. Three listings of companies in the dataset have become inactive. American Land Lease, Inc was delisted on March 18th, 2009, however my data set stops at March 16th 2009 so this does not influence my results. Macquarie Capital (USA) Inc August became inactive on August 27th, 2008 and Maxus Realty Trust, Inc became inactive on July 25th, 2008. No companies are included that became delisted more than a few years ago. This is because from these companies no appropriate portfolio data for my research is available. This might lead to a survivorship bias but there are no indications that a possible survivorship bias would influence  my results in comparing domestic and international real estate companies.

	Crisis
	1987
	1990
	1994
	1997
	2000
	2007

	# Companies
	70
	89
	129
	166
	194
	265


Table 1




This table shows the quantity of real estate companies in my dataset that where active 


during the beginning of each crisis.

For each following crisis more real estate companies are present. Part of this will be due to the delisting of older real estate companies which are no longer included in the EPRA/NAREIT Global Real Estate index, the GPR 250 index or the NAREIT members list and are replaced by new companies. Also older companies which had too limited data available had to be excluded from the data set. However the largest part of this increase in companies is simply because the real estate market has developed and currently more real estate companies exist than previously.

 
 Still not all countries have been developing in the same pase. The figure below shows that by far the most listed real estate companies are from the USA. Also some smaller countries like Singapore, HongKong and Australia have highly developed real estate markets and are well presented in the global real estate market
.
Figure 3
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This figure shows where the companies I use for my research are from.
.


 
When applying the definition from the literature that real estate companies are domestic if >75% of the total assets are held domestically, 213 of the 265 companies in my data set are considered domestic, or 80,5%.

Figure 5
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This figure gives the percentage real estate companies that are domestic for all countries with at least 4 companies in the dataset.

The figure above shows the percentage of companies in each country which are domestic according to this definition. The percentages of companies which are considered domestic for each country, as shown in the figure, vary between 0% and 100%. Part of these differences can be explained by the fact that most countries only have a very limited quantity of real estate companies usable for my research. Another difference between the countries is that their domestic markets are very different in size. The US domestic market for example is much larger than that of smaller countries like Austria and the Netherlands.
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 This figure shows the average annual log price changes (returns) for the real estate companies in each country, for  all countries with at least four companies in the dataset. The MSCI Word index is included a reference point.
The figure above shows that there are large differences between the average annualized returns between the countries where the companies of my dataset are from (the country of their main stock listing). However caution has to be taken. These are average annual returns for all data points available with the maximum track back to January 1985, most companies are not listed that long and again most countries only have a very limited quantity of usable real estate companies. For Germany for example there are only four companies which I can use for my research of which most only have existed for a few years. These years happened to be very bad years due to the credit crisis. When looking at the country indices these effects are not persistent as is shown in  appendix I. For the country indices, which have existed long before the credit crisis, the correlation with the FTSE global real estate index is high for all countries. These data limitations are also a reason to look at each crisis separately and compare the companies of all countries, listed during each crisis, together.


However listed real estate did earn poor returns, also compared to the MSCI World index. Part of this is caused by the recent decline of the EPRA/NAREIT global real estate index by more than 68%. Again these large price movement in a short period of time stresses the importance of the research question of this paper to pay extra attention to periods of economic crisis. In this paper I will look at all economic crises separately and also at the 12 months prior to and after each crisis to get a better understanding of how real estate behaves. 

 
It is interesting to see whether it would be valuable for an investor to hold domestic compared to international real estate companies during economic crises, in a diversified portfolio. As stated before I expect domestic real estate companies to be preferable. To measure this first a methodology has to be formulated. Next in chapter four I explain the methodology I use to conduct my research.
4. Methodology


To test whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, criteria have to be set to exactly point out economic crises, to determine when a real estate company is considered domestic, and to measure performance.  

 
To summarize the listed real estate data and compare it to the MSCI World index a global real estate index is necessary. The commonly used FTSE EPRA/NAREIT Global Real Estate Index only exists as from December 1989. I look at data from January 1985 and therefore I construct a proxy index from my dataset. For this proxy I use the log price changes
 (returns) and multiply them by their weight according to their asset value in USD as of 2007. I adjust this index every time a new company of my dataset got listed.  

 
As mentioned earlier I define an economic crisis in an investors perspective for the crises of 1987, 1990, 1994, 1997, 2001 and 2007 and I assume a crisis starts at the peak of the MSCI World index and ends at the lowest point of the index in the Bear market. 

	Start
	End
	Correlation
	Correlation
	Total Return
	Observations

	 
	
	With MSCI
	With FTSE
	
	

	Jan 1th, 1990
	Mar 16th, 2008
	0,58
	0,70
	126,4%
	4987

	Aug 27th, 1987
	Oct 26th, 1987
	0,70
	*
	-23,5%
	43

	Jan 4th, 1990
	Sep 28th, 1990
	0,41
	0,85
	-29,0%
	192

	Feb 1th, 1994
	Apr 4th, 1994
	0,26
	0,56
	-12,7%
	45

	Jul 31th, 1997
	Nov 12th, 1997
	0,30
	0,52
	-12,1%
	75

	Mar 27th, 2000
	Oct 9th, 2002
	-0,35
	0,52
	-5,9%
	660

	Oct 31th, 2007
	Mar 16th, 2008
	0,89
	0,86
	-68,3%
	348

	 
	
	
	
	
	

	*the FTSE EPRA/NAREIT Global Real Estate Index only exists since Dec 1989.
	


Table 2
This figure shows the start and end date of each economic crisis as well as for the entire dataset. The third and fourth column shows the correlation between the average prices of all listed real estate companies in my dataset with the MSCI World index and with the FTSE EPRA/NAREIT Global Real Estate Index, for each data period. The Fifth column shows the total return of the index, for each period. The sixth column shows the number of (daily) observations in each data period.

The table above shows the exact start and end dates for each crisis. There are large differences in the lengths of the economic crises and also the total returns show huge differences. Some crises are only very short according to the definition used. Because effects of a crisis like changing volatility often stay persistent for longer periods, I will also look at the 12 months after each crisis. The table shows that the average correlations with the MSCI for all periods are lower than those with the FTSE, as expected. It is remarkable however that only for the 1987 and the 2007 crisis the average correlations with the MSCI are higher than normal, for all other crises they are lower and for the 2000 crisis even negative. To get more insight in the changes of the correlation structure I calculate the correlation between the daily returns of listed real estate and the returns of the MSCI with a moving window in chapter five. For this moving window the same technique is applied as Leung and Cheung (2006) used for their ‘‘moving window’’ of overlapping observations to calculate correlation coefficients. This is done by continuing replacing one observation from the beginning of the data window by one at the end. In this paper I will use a 90 day window.

 
As mentioned earlier for my research I use the percentage of the portfolio of each real estate company calculated in USD that is held in the domestic market as a parameter for how domestic a company is. To divide my dataset into two groups I also use the threshold of >75% of the portfolio held domestically to define a company as domestic in the same way as Eichholtz et al (2001) did. In my dataset 213 of the 265 companies are considered domestic according to this threshold, or 80,5%.

To measure performance I use the return, the Sharpe Ratio, the Jensens alpha and the standard deviation and Beta. I use daily returns and rates to calculate this variables and annualize them (assuming 260 tradin days a year) because all periods of economic crisis have different lengths (measured in days) and I need to compare them. For return I use the average daily log price changes. Risk I measure as the standard deviation of the returns. The Sharpe ratio gives an indication of the return in respect to the total risk of an asset measured by the standard error of the returns. A higher ratio indicates a better performance since it implies a higher return for a given level of risk. The following formula represents the Sharpe ratio:
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in which [image: image29.png]


 is the Sharpe ratio, [image: image31.png]


 is the average return of the individual company, [image: image33.png]


 is the risk free rate, and [image: image35.png]


 is the standard deviation of the return. I calculate The Sharpe ratio’s according to equation (4) in which the average return is the average annual return of the period the Sharpe ratio is calculated for, the risk free rate is calculated according to equation (6) and I use the standard deviation of the period the Sharpe ratio is calculated for. This way Sharpe ratio’s of samples of different lengths can be compared. To get the average Sharpe ratio’s for a group of companies I will first calculate the ratio for each company separate and then calculate the un-weighted average. 

The Jensen alpha measures deviations from the security market line. In an efficient capital market all information should be incorporated in the prices and alpha should equal zero. However numerous empirical studies have found alpha’s significantly different from zero. The value of alpha determines whether a company out- or underperforms the market or an index by investigating whether the performance is significantly different from zero. A positive value for alpha signifies outperformance. Alpha is estimated as the performance difference in Equation (5):
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where [image: image37.png]


 is Jensens alpha, [image: image39.png]


 is the unweighted average return of the real estate company, [image: image41.png]


 is the risk free rate, [image: image43.png]


 is the return of the market index, [image: image45.png]


 is the Beta of the real estate company and [image: image47.png]


 is an error term. I use equation (5) to estimate the Jensens alpha and the Beta for all 265 companies from my daily data and then annualize it. For the market index I use the daily differences betweens the log prices of the MSCI world index and the risk free rate  I calculate according to equation (6): 
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in which [image: image50.png]Ve



 is the yearly yield of the 91 day US Treasury Bills at day t. In this paper I always show unweighted averages of each variable for groups of companies unless stated otherwise. 

 
To check the robustness of my results I also perform some regressions in. For all regressions in this paper I use the OLS methodology. In the next chapter I will describe the results found.

5. Results

In this chapter I show the results from my research. With this results I answer my research question whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies. First I show results for my entire dataset, next I describe the results per crisis in paragraph 5.1 till 5.6 and then in paragraph 5.7 I combine the results of all crises combined. At the end of this chapter in paragraph 5.8 I perform some regressions to check the robustness of my results.



First I give an overview of the real estate market performance. The figure below shows the log price of the MSCI World index and the global listed real estate index. It is interesting to see that up to the early nineties both indexes moved together quite well, during the period 1994-2000 the MSCI outperformed, for 2000-2007 real estate outperformed and after that both plumed severely but especially real estate performed dramatically. 
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This figure shows the log prices of the MSCI World index and the FTSE EPRA/NAREIT Global Real Estate Index. However the last index only exists since January 1990, for this reason for the period 1985-1990  a proxy real estate index is shown, composed of the real estate companies from my dataset. The companies are weighted according to their asset value as of 2007
. 1-1-1985 = log 100

Next I look at the correlation between the MSCI World index and listed real estate. The figure below shows the 90 day
 moving correlation between the MSCI and the global real estate index.
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This figure shows the 90 day moving correlation between the daily log price changes of the MSCI World index and the global listed real estate index (the FTSE EPRA/NAREIT for 1990-2009 and my proxy index for 1985-1990). The vertical black vertical lines signal the beginning and the end of each economic crisis.

During the crises of 1987 and 1990 large upward movements of the moving correlation between real estate and the MSCI can be observed. However also numerous downward spikes in the correlation occurred, especially in 1989, 1993, 1997, 2000 and 2002 large downward spikes in correlation can be observed. Only for the crises of 1987, 1990 and 1997 clear relation between economic crises and the correlation between the two indices can be observed from this graph. And this relations are mixed. During the 1997-1998 Asia crisis the figure shows that the correlation decreases severely for a short period of time after which the correlation recovers to approximately the pre-crisis level. It is unexpected that the correlation between real estate and the MSCI World decreases during an economic crisis
, since the literature mentioned earlier suggests that the correlation between different assets will increase during economic crises. This graph shows no clear evidence for an increase in correlation during economic crises after 1990. However the correlation does show very large movements in time until 2003, after 2003 the correlation was very high and slowly increasing. This higher correlation coefficient indicates that real estate is losing its advantages for portfolio diversification. The figures seven and eight stress the amplitude of inter temporal movements of real estate and the importance to compare each crisis with the 12 months directly prior to that crisis.
The table below shows some core statistic about listed real estate for the entire dataset (1985-2009).
 


	Table 3

	 
	All
	Domestic
	International

	Average Total Assets
	5404
	5025
	6963

	
	
	
	

	Mediaan Total Assets
	2794
	2479
	4172

	 
	
	
	

	Unweighted Annual Return
	-0,086
	-0,088
	-0,078

	 
	(0.38)
	(0.39)
	(0.37)

	Weighted Annual Returns
	-0,047
	-0,049
	-0,039

	 
	
	
	

	Jensens Alpha
	-0,068
	-0,068
	-0,062

	 
	(0.4)
	(0.41)
	(0.36)

	Sharpe Ratio
	-0,13
	-0,13
	-0,13

	 
	(0.30)
	(0.36)
	(0.36)

	 
	
	
	

	Beta
	0,79*
	0,79*
	0,81*

	 
	(1.98)
	(6.08)
	(26.9)

	St Dev
	0,45*
	0,45*
	0,44*

	 
	(2.15)
	(2.00)
	(27.0)

	 
	
	
	


This table shows for the entire dataset (up to the maximum period from January 1th, 1985 until Marcht 16th, 2009 depending on the excisting data) respectively the average and median total assets in mln USD, the weighted and unweighted average annual returns measured as the log price changes, the average annual Jensens alpha, the average Shapre ratio, the average Beta and the average standard deviation. The values in parentheses are the t-statistics and the values indicated with * are significantly different from 0 at the 5% level.

The first row shows the average value of the total assets of the real estate companies. On average international real estate companies are almost 40% larger than domestic companies. However the distribution of the size of real estate companies is positively skewed meaning that a few large real estate companies influence the mean. For this reason also the median size is showed, which indicates a similar relation between domestic and international real estate companies. In the literature mixed results about the under or outperformance for size effects are published. Later in this paper I will check whether this size effect influences my results. Note that many of the statistics in this table are not significant and therefore not too much emphasis should be put on the results.
 
Next the average annual returns for real estate companies are shown. It is remarkable that this returns are negative but this can be explained by the fact that most real estate companies are not listed since the beginning of the dataset and the real estate market has dropped over 68% during the current crisis (see table 2) also it can be seen from figure 7 that real estate performed poorly over the last decades
. Measured both in weighted and un-weighted returns there seem to be a slight indication that the international real estate companies have performed better than the domestic  companies on average over the entire period. However this difference is not significant. It could be argued that international companies outperform domestic companies because of a size effect. The un-weighted average return is lower than the weighted average return implying that the large companies performed better than the smaller ones, i.e. a positive size effect. However again this is not statistically significant in this results. 

 
The next rows show the Jensens alpha and the Sharpe ratio. According to the Jensens alpha measurement domestic real estate companies did slightly worse than international real estate companies. According to the Sharpe ratio measurement both performed similair. Howerver also these results are not significant.

 
In the lower part of the table the values for Beta are shown. Real estate companies on average have a Beta of aproximately 0.8 which is slightly lower for domestic companies and slightly higher for internatonal companies. Opposed to this are the average standard deviations which seem to be slightly higher for domestic companies. A higher standard deviation combined with a lower Beta indicates that domestic companies have a higher idiosyncratic risk and consequently are, as expected, less diversified than international companies. However again these differences are not significant. 
 
So table 3 shows results for the entire periode 1985-2009. Because of the high volatility of the parameters (as partly shown in figure 7 and 8), many of the results and differences between domestic and international companies are not significant (the standard deviations are too high). This difficulty to find clear results could explain the mixed results found in de literature. Nevertheless the results do give a slight indication that on average over the entire data period: international companies are larger, that larger companies outperform, that international real estate companies outperform and that domestic companies have a higher idiosyncratic risk (are less diversified).

 
So on average over a longer period of time it seems to be favourable for an invester to hold international real estate companies. However this does not have to be the case during periods of economic crises. 

 
To answere my research question whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, I look at each crisis seperately. Next I will calculate the results for each economic crisis seperately as well as for each period 12 months prior to the beginning and 12 months afther the end of each crisis.


5.1 The 1987 Stock Market Crash
The table below shows the results for the crisis around the 1987 stock market crash. During this crisis in a very short time very intens market movements took place. Therefore the annualized values for real estate companies, displayed in this table, are very extreme. 

 
The average return for domsetic companies are lower prior to, but less negative during the crisis than for international companies. The 12 months after the crisis the returns are close to zero but slighly lower for domestic companies. During the crisis all companies had a negative alpha and thus underperformed the market, which itselve already had a negative return (by the definition I stated earlier for an “economic crisis”). Measured in alpha domestic companies on average performed worse than international companies prior to the crisis and less badly during the crisis. After the crisis both company types slightly underperform the market. This results can be made more clear when looking at the Beta’s. A higher Beta means that there is more (undiversifiable) risk and that a higher return is required to compensate that risk in order to get the same alpha. The average Beta of the real estate companies more than dubbled during the crisis and remained at very high levels in the 12 months after the crisis. The Beta for international companies was much lower than for domestic companies prior to the crisis but multiplied more than five times during the crisis and became higher than the average Beta for domestic companies. An investor that built his portfolio based on the Beta he estimated prior to the crisis, would be very badly surprised by this crisis. 

 
The Sharpe ratio also indicate underperformance for domestic companies prior to the crisis, during the crisis both types of companies performed comparable and much worse than the market and after the crisis domestic companies underperformed. This becomes more clear when looking at the standard deviations. The standard deviation were approximately equal for both types of companies prior to the crisis, they increased severely during the crisis, especially for international companies and went back to almost pre-crisis levels in the 12 months after the crisis







Tabel 4

	
	
	
	
	
	
	
	
	

	1987


	
	All


	Domestic


	International


	
	All


	Domestic


	International



	Annual Return
	B
	34%
	26%
	57%
	Beta
	0,33
	0,38
	0,17

	
	D
	-172%
	-148%
	-231%
	
	0,89
	0,85
	0,99

	
	A
	-5%
	-13%
	18%
	
	0,83
	0,71
	1,18

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	0,21
	0,10
	0,49
	
	
	
	

	
	
	(3.60)
	(1.89)
	(4.22)
	
	
	
	

	
	D
	-0,29
	-0,13
	-0,71
	
	
	
	

	
	
	(-0.63)
	(-0.41)
	(-0.71)
	
	
	
	

	
	A
	-0,05
	-0,05
	-0,07
	
	
	
	

	
	
	(-0.50)
	(-0.59)
	(-0.37)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	0,77
	0,52
	1,52
	St Dev
	0,32
	0,31
	0,34

	
	D
	-2,60
	-2,61
	-2,55
	
	0,68
	0,61
	0,89

	
	A
	0,06
	-0,05
	0,39
	
	0,39
	0,37
	0,44

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B), the period during (D)  and the 12 months after A the crisis of 1987.

So overall risk factors (the Beta and standard deviation)changed significanly due to the crisis, especially for international companies. Domestic real estate companies performed worse than international companies prior to the crisis of 1987, better during the crisis and the results are mixed after the crisis.


5.2 The 1990-91 recession
The table below shows the results for the 1990-91 recession. Before this crisis domestic companies earned a lower return than international companies but during this crisis there was no real difference. After this domestic companies outperformed. 


Looking at Jensens alpha domestic companies also performed worse prior to this crisis as well as during this crisis, after this crisis they outperformed. This can be made more clear with the Beta values. They were higher and more volatile for international companies. Surprisingly for both types of companies they decreased during this crisis.

 
The Sharpe ratio’s give a similar pattern as the Jensens alpha’s. International companies performed better prior to and during the crisis and worse afterwards. Similar to the values for Beta the standard deviations also do not show a spike during this crisis. 


Table 5
	
	
	
	
	
	
	
	
	

	1990


	
	All


	Domestic


	International


	
	All


	Domestic


	International

	Annual Return
	B
	5%
	3%
	13%
	Beta
	0,46
	0,42
	0,56

	
	D
	-36%
	-36%
	-34%
	
	0,00
	0,00
	0,00

	
	A
	10%
	16%
	-8%
	
	0,42
	0,40
	0,49

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	-0,02
	-0,04
	0,04
	
	
	
	

	
	
	(-0.26)
	(-0.71)
	(0.24)
	
	
	
	

	
	D
	-0,22
	-0,24
	-0,16
	
	
	
	

	
	
	(-3.16)
	(-3.61)
	(-1.24)
	
	
	
	

	
	A
	-0,02
	0,05
	-0,19
	
	
	
	

	
	
	(-0.26)
	(0.69)
	(-1.55)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	-0,05
	-0,13
	0,18
	St Dev
	0,31
	0,29
	0,35

	
	D
	-1,27
	-1,35
	-1,03
	
	0,32
	0,34
	0,31

	
	A
	0,23
	0,37
	-0,21
	
	0,39
	0,39
	0,37

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B), the period during (D)  and the 12 months after A the crisis of 1990.

So overall risk factors did not changed much due to this crisis. Domestic real estate companies seem to have performed worse prior to and during the crisis and better afterwards compared to international companies. 


5.3 The 1994 crisis
The table below shows the results for the 1994 recession. Again for this crisis the returns prior to the crisis were lower for domestic companies compared to international companies, during this crisis they were better of domestic companies and after this crisis they were similar. Looking at the value of the Jensens alpha this effect is also shown and is even larger. This can be made more clear when looking at the values for the average Beta. Initially they were higher for domestic companies but this changed during the crisis when the Beta’s of the domestic companies doubled while those of the international companies multiplied by four. A higher Beta has a negative effect on the risk-return tradeoff. After the crisis the Beta’s partly decreased again but remained higher than prior to the crisis.

 
The Sharpe ratio’s also indicate underperformance for domestic companies prior to the crisis, outperformance during the crisis but a slight underperformance after the crisis. The two types of companies show no big differences between their standard deviations. For both types they  seemed to slightly decrease during and after the crisis.  


Table 6
	
	
	
	
	
	
	
	
	

	1994


	
	All


	Domestic


	International


	
	All


	Domestic


	International



	Annual Return
	B
	36%
	29%
	55%
	Beta
	0,34
	0,37
	0,25

	
	D
	-31%
	-26%
	-49%
	
	0,76
	0,68
	1,03

	
	A
	-5%
	-5%
	-8%
	
	0,51
	0,44
	0,75

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	0,26
	0,19
	0,47
	
	
	
	

	
	
	(4,24)
	(2,97)
	(3,74)
	
	
	
	

	
	D
	0,01
	0,04
	-0,08
	
	
	
	

	
	
	(0,09)
	(0,29)
	(-0,24)
	
	
	
	

	
	A
	-0,10
	-0,10
	-0,12
	
	
	
	

	
	
	(-2,58)
	(-2,40)
	(-1,51)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	1,11
	0,98
	1,44
	St Dev
	0,37
	0,37
	0,37

	
	D
	-1,34
	-1,23
	-1,74
	
	0,32
	0,32
	0,35

	
	A
	-0,37
	-0,40
	-0,24
	
	0,29
	0,29
	0,31

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B), the period during (D)  and the 12 months after A the crisis of 1994.

Again before the crisis international companies outperformed domestic companies but during the crisis this effect reversed. This was mainly caused by the large increase in the market risk (Beta) for international compnies. After the crisis the results were mixed. 



5.4 the 1997 Asian crisis
The table below shows the results for the 1997 Asian crisis. During this crisis domestic companies outperformed international companies and even earned a positive return. During the 12 months prior to and after this crisis both types of companies earned similar returns.

 
The Jensens alpha’s also indicates advantages for domestic real estate companies. Prior and after this crisis there was no real difference but during this crisis domestic companies outperformed. The Sharpe ratio shows outperformance prior to and during the crisis for domestic companies, only in the 12 months after this crisis domestic companies underperformed. The standard deviations did not change much for domestic companies, however for international companies it doubled during the crisis and stayed high afterwards. 

 
 

Table 7
	
	
	
	
	
	
	
	
	

	1997
	
	All
	Domestic
	International
	
	All
	Domestic
	International

	Annual Return
	B
	18%
	21%
	16%
	Beta
	0,35
	0,37
	0,29

	
	D
	-8%
	5%
	-42%
	
	0,36
	0,37
	0,33

	
	A
	-13%
	-13%
	-16%
	
	0,47
	0,42
	0,65

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	0,07
	0,08
	0,05
	
	
	
	

	
	
	(1,92)
	(2,06)
	(0,77)
	
	
	
	

	
	D
	0,01
	0,12
	-0,37
	
	
	
	

	
	
	(0,07)
	(1,13)
	(-0,95)
	
	
	
	

	
	A
	-0,23
	-0,22
	-0,26
	
	
	
	

	
	
	(-3,42)
	(-3,42)
	(-1,77)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	0,74
	0,85
	0,40
	St Dev
	0,24
	0,24
	0,24

	
	D
	-0,11
	0,06
	-0,71
	
	0,32
	0,27
	0,47

	
	A
	-0,50
	-0,53
	-0,42
	
	0,35
	0,32
	0,42

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B), the period during (D)  and the 12 months after A the crisis of 1997.

So overall risk factors (Beta and standard deviation) for domestic companies did not changed much due to this crisis, however for internatonal companies they did increase severely. During the 12 months prior to and during this crisis domestic companies were favourable over international companies. After the crisis there was not much difference in performance. However domestic companies appeared to be more stable and therefore easier to predict for investors. 



5.5 The 2000 internet bubble
The table below shows the results for the crisis after the 2000 internet bubble. For all three sub periods domestic and international companies earned comparable average returns which were positive during and after the crisis. Looking at the Jensens alpha ratio’s, domestic companies slightly outperformed during the crisis and underperformed in the 12 months afterwards. The average Beta’s show a strange pattern, those of the domestic companies increased during and after the crisis and those of international companies decreased. Looking at the Sharpe ratio’s also domestic companies outperformed during and underperformed after this crisis. 
Table 8
	
	
	
	
	
	
	
	
	

	2000
	
	All
	Domestic
	International
	
	All
	Domestic
	International

	Annual Return
	B
	-5%
	-5%
	-3%
	Beta
	0,23
	0,22
	0,26

	
	D
	3%
	5%
	0%
	
	0,26
	0,28
	0,20

	
	A
	31%
	31%
	34%
	
	0,28
	0,31
	0,15

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	-0,12
	-0,13
	-0,12
	
	
	
	

	
	
	(-2,09)
	(-2,01)
	(-1,07)
	
	
	
	

	
	D
	0,09
	0,11
	0,04
	
	
	
	

	
	
	(2,23)
	(2,49)
	(0,64)
	
	
	
	

	
	A
	0,22
	0,21
	0,29
	
	
	
	

	
	
	(4,13)
	(3,63)
	(3,58)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	-0,31
	-0,31
	-0,31
	St Dev
	0,34
	0,34
	0,35

	
	D
	0,10
	0,11
	-0,02
	
	0,31
	0,31
	0,29

	
	A
	1,29
	1,26
	1,39
	
	0,26
	0,26
	0,26

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B), the period during (D)  and the 12 months after A the crisis of 2000.

So overall both types of companies showed very similair returns, Sharpe ratio’s and standard deviations. However the values for alpha indicate for domestic companies outperformance during and underperformance after this crisis. 



5.6 The 2007 credit crunch
The table below shows the results for the 2007 credit crunch. This crisis cannot be said to have ended yet since that can only be done with hindsight. For this reason there are no statistics for the 12 months after the end of the crisis. Domestic companies showed a slightly lower average return during the 12 months before this crisis, but on average less losses during this crisis.

 
Looking at the Jensens alpha domestic companies underperformed international companies slightly before this crisis and outperformed them during this crisis. All average values for Beta were very high prior to and during this crisis.

 
When the Sharp ratio is considered, again domestic companies underperform international companies prior to the crisis and outperform during the crisis. Both domestic and international companies show similar average standard deviations which both increased with about severely during this crisis.  

 


Table 9
	
	
	
	
	
	
	
	
	

	
	
	All
	Domestic
	International
	
	All
	Domestic
	International

	2007
	
	
	
	
	
	
	
	

	Annual Return
	B
	3%
	0%
	21%
	Beta
	1,09
	1,09
	1,08

	
	D
	-99%
	-88%
	-133%
	
	1,17
	1,20
	1,05

	
	
	
	
	
	
	
	
	

	Jensens Alpha
	B
	-0,15
	-0,19
	0,02
	
	
	
	

	
	
	(-1,93)
	(-2,24)
	(0,17)
	
	
	
	

	
	D
	-0,31
	-0,20
	-0,73
	
	
	
	

	
	
	(-1,73)
	(-0,95)
	(-3,44)
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sharpe Ratio
	B
	-0,05
	-0,18
	0,45
	St Dev
	0,31
	0,31
	0,32

	
	D
	-1,24
	-1,14
	-1,61
	
	0,79
	0,77
	0,82

	
	
	
	
	
	
	
	
	


This table shows the average annual returns, Beta, Jensens alpha, the Sharpe ratio’s and the standard deviations of the return, for the real estate companies in the dataset. The values in parentheses are the t-statistics. For the 12 months before (B) and the period during (D) the crisis of 2007 (until March 16th, 2009).


So during this crisis the standard deviations of the returns increased severely and the returns were extremely bad. As seen in other crises prior to this crisis international companies outperformed domestic companies and this turned around during this crisis. 

5.7 Six crises combined


As the tables 4 untill 9 show, the economic crises are very different from one another. This could explain the unclear results for the entire period and the mixed results found in the literature. During some crisis the average Beta increased as expected, but for some crisis the opposite occurred. When looking at table 4 untill 9 and  comparing them with table 3 it is clear that real estate behaves differently during econmic crisis compared to normal times. This is also the case when crises periods are compared to the 12 months before each crisis. Especially differences between domestic and international real estate companies which are not persistend for the entire dataset (table 3) do appear during economic crises. This supports the hypothesis that periods of economic crises are important in comparing different types of real estate companies. 

 
In spite of my extensive dataset I can only examine six economic crises. With six observations of course it is very difficult to find statistically significant results. However looking at my results in a more qualitative sense quite a clear pattern can be distinct. In the table below I summarize the results of the different crises from table 4-9. I only differentiate between a positive (+) and a negative (-) difference, or no difference (=) between domestic and international companies, to give a better overview.
Table 10

	Domestic
	Period
	1987
	1990
	1994
	1997
	2000
	2007
	- vs. +

	
	B
	 -
	-
	 -
	= 
	 =
	 -
	4 – 0

	Return
	D
	 +
	 =
	 +
	 +
	 =
	 +
	0 – 4

	 
	A
	 -
	 +
	 =
	 =
	 =
	 
	1 – 1

	 
	B
	 -
	 -
	 -
	 =
	 =
	 -
	4 – 0

	Alpha
	D
	 +
	 -
	 +
	 +
	 +
	 +
	1 – 4

	 
	A
	 =
	 +
	 =
	 =
	 -
	 
	1 – 1

	 
	B
	 -
	 -
	 -
	 +
	 =
	 -
	4 – 1

	Sharpe Ratio
	D
	 =
	 -
	 +
	 +
	+
	 +
	1 – 4

	 
	A
	 -
	 +
	 -
	 =
	 -
	 
	3 – 1


The table above gives a indicative overview from the tables 4-9 from the point of view of the domestic real estate companies. For the 12 months before (B), the period during (D)  and the 12 months after each crisis. A “-“ means that domestic companies had a lower value for this parameter than international companies, a “+” means a higher value and “=” means that there is no mentionable difference. I call a difference mentionable when it is >5% for return, >0.05 for Alpha or >0.1 for the Sharpe ratio.  The last column shows how many of the signs were negative for domestic companies compared to positive.

 Looking at the table above the consencus of the different crises is that domestic companies perform worse prior to economic crises and better during economic crises, after economic crises the results are mixed. Especially for the four most recent crises the outperformance for domestic companies during each crisis is very well present. Looking at my research question, whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies, these results confirm that they do. The indicated underperformance of domestic companies prior to economic crisis could explain why these results are not found looking at data irrespective of economic crises because then differences could possibly even out. Also these results are not persistent in every crisis and therefore data from a long period of time is necessary to find these results, as done in this paper. 

 
The risk factors of international companies as well as their average return seem to be more volatile and more heavily affected by crises than those of domestic companies. This is in line with my expectation that international companies are relatively often and heavlily hurt by global economic crisis, because they are more affected by the international economy (crises) of different countries. Also the assets of international real estate companies are more internationally oriented, since they often opperate as a relative alien buyer they will be more focused on internationally oriented properties. At the same time domestic companies are more focused on a single country and therefore are able to collect superior information for domestically oriented properties. These properties could be more isolated in a domestic environment and would on average be less primairly affected by global crises. This would imply that a portfolio of domestic real estate companies from different countries is ususally less effected by global economic crises than a portfolio of international real estate companies. 
 
 

5.8 Robustness check

From the literature a few question arise about factors that could influence my results. To check the robustness of my results I perform some regressions for this. First I check for the possible influence of a seize effect. Secondly I perform regressions to test whether domestic companies perform significantly better than international companies when the entire dataset is considered. Using a dummy variable for domestic companies as well as the percentage of assets held domestically for each company. And thirdly I look at results for all crisis periods combined in single regressions to see whether I still find the same results.

 
Domestic companies on average are smaller than international companies. Also for real estate companies return could be related to seize. For the entire data period I check for a seize effect and a domestic seize effect (the effect of the total value of the domestic assets on return). 

	 


	Return
	 
	Total Assets

	Total Assets
	3.35E-06*
	Domestic Assets
	1,11*

	 
	(3,49)
	
	(18,43)

	Domestic Assets
	3,43E-06*
	
	

	 
	(2,9)
	
	

	
	
	
	


Table 11


The table above shows regression coeficients for the entire dataset. For the left column the dependend variable is the average annual return for each company. The explainatory variables here are the total assets of each company in mln USD and for the second regression the total domestic assets of each company in mln USD. For the right column the dependend varibale is the total assets in mln USD for each company and the explainatory variable is the total domestic assets in mln USD for each company. The values in parentheses are the t-statistics of each regression. * means that this coeficient is significant at the 5% level.


The table above shows that the total assets do influence the average return significantly and positively. So this is evidence for a positive size effect. Both the total assets and the total domestic assets a company holds influence the return in a similair way. As showed earlier international real estate companies on average are larger than domestic companies. This only supports my findings that domestic companies perform better during economic crises than international companies, since corrected for seize domestic companies would outperform even more. Furthermore this could give an explanation why in non-crisis periods international companies tend to outperform domestic companies. 
 
The right column shows that the total domestic assets are very much dependend on the total assets. This relation is close to one and also both the domestic assets and total assets have a very similair influence on the return (with coefficients of 3.35E-06 and 3.43E-06). So there is evidence for the existence of a size effect but there is no indication that the variable total assets held domestically contains extra information over just the total assets. This would imply that looking over the entire dataset as a whole there is no clear difference between national and international companies but a positive size effect. This again supports the hypothesis that the main difference between both types of companies is their different behaviour during economic crisis and this confirms that special attention for this periods is important. 

 
Secondly I check whether domestic companies perform significantly better than international companies when the entire dataset is considered. For my research I often divide my dataset in two group. Domestic companies (with more than 75% of their assets held domestically) and international companies (with less than 75% held domestically) with nothing in between. For the table below I regress a dummy variable for domestic companies as well as the percentage of assets held domestically on the return to see whether this dummy simplifies my research too much.
Table 12

	Domestic Dummy
	Return

0,104%

	 
	(-0,32)

	% Domestic
	0,209%

	
	(-0,42)




This table shows regression coeficients for the entire dataset. The dependend variable is the average annual return of each company. The explainatory variables first is a dummy variable for domestic companies and secondly the percentage of assets held domestically for each company. The values in parentheses are the t-statistics of each regression.
The table above shows that the regressions both with the dummy and with the continuous variable for domestic companies give a similar result. For both there is no significant difference in return between domestic and international companies found for the entire data period.  Is does not matter whether the dummy variable is used or the continuous variable.

 
All periods of economic crisis are reasonably short and quite volatile. With only six observations (crises) my research is considerably qualitative. To find more statistically significant results I combine all 1360 observations days of economic cisis in my dataset. The results are shown in the table below.
Table 13
	
Entire Dataset
	Alpha
	Beta
	Sharpe
	Return
	St Dev

	% Domestic
	0,04
	0,20*
	0,006
	-0,02
	0,03

	 
	(0,92)
	(2.30)
	(0,07)
	(-0,42)
	(0,64)

	All Crisis Periods
	
	
	
	
	

	% Domestic
	0,81**
	-0,75
	-0,242
	0,94
	-0,34

	 
	(1,76)


	(-0,18)


	(-0,34)


	(1,17)


	(-1,2)




This table shows the coeficients of the regressions with the percentage of assets held domestically as the explainatory variable and the Jensens alpha, Beta, Sharpe ratio, the average log price change (return) and the standard deviations of each company as the dependent variables. The coefficients in the upper part of the table are for the regressions performed for the entire dataset. The coefficients in the lower  part of the table are for the regressions performed for the data of all crises periods of the dataset combined. All coefficients are annualized. The values in parentheses are the t-statistics of each regression. * means that this coeficient is significant at the 5% level and for ** at the 10% level.

 
The upper part of the table shows that the regression coefficients for the entire dataset are not significant for all variables except the Beta, which has a positive coeficient. This means the Beta of a real estate company is positively correlated with the percentage of assets held domestically. 
 
The lower part of the table shows the regression results for all crisis periods combined
. Only one variable is significant at the 10% level and that is the Jensens alpha
. This variable is not significant for the entire data period (as showed in the upper part of the table). Also the high Beta of domestic companies for the entire data periods is not significant anymore (and even negative). I should be noted however that since for this regressions I simply add up all oberservation days, longer more gradual crisis could outway the shorter and more steep ones. Still these results indicate more than 9% outperformance on an annual basis for domestic companies, during economic crisis. These results support my earlier findings that domestic real estate companies outperform international companies during periods of economic crisis. 


So in this this paragraph I first looked at the size effect, secondly at the choice for a dummy variable for domestic companies compared to a continuous variable and thirdly for the significance of all crisis combined. From this I do not find reasons to reject the results I found earlier in this paper, that domestic real estate companies outperform international real estate companies during economic crisis. 
6. CONCLUSION

In the literature some research has been done about the differences between international and domestic real estate companies. Mixed results are found which of the two performs better. However the influence of economic crisis is mainly ignored. In this paper I try to answer the research question: whether local publicly traded real estate companies perform better during economic crises than internationally diversified publicly traded real estate companies.

 
There are a lot of differences between economic crises and it is hard to find significant results. Even though I use a relatively extensive data period I can only cover 6 economic crises. However overall most of the results I find point in the same direction, especially for the more recent crises domestic companies outperform international companies. Therefore my results indicate that the answer on the research question is: “Yes, domestic real estate companies outperform during economic crisis.” The average annual outperformance during economic crisis periods is over 9%. For non-crisis periods this effect is not found or even negative. So for an investor it would be beneficial to invest in domestic real estate companies, over international ones when he expect a high risk that the coming period is an economic crisis.

 
These results are robust for a size effect, looking at the crises separately or combined and for the cutoff point between domestic and international companies. However US companies cover a large part of the dataset and they underperform for both company types over the entire data period. The effects of this US dominance could be an area for further research.
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APPENDIX I

Table 14
	Country
	# Companies
	Correlation  With MSCI
	Correlation FTSE world

	AUS
	14
	0,83
	0,97

	AUT
	4
	0,65
	0,91

	BEL
	4
	0,35
	0,74

	BRA
	2
	
	

	CAN
	14
	0,19
	0,52

	CHE
	3
	0,81
	0,91

	CHN
	1
	
	

	DEU
	5
	0,46
	0,64

	ESP
	1
	0,65
	0,88

	FIN
	3
	0,73
	0,97

	FRA
	9
	0,70
	0,95

	GRC
	3
	0,90
	0,90

	HKG
	9
	0,74
	0,88

	ITA
	3
	0,60
	0,87

	JPN
	9
	0,57
	0,90

	LUX*
	1
	0,35
	0,74

	NLD
	4
	0,52
	0,89

	NOR
	1
	0,63
	0,70

	POL
	1
	0,87
	0,76

	SGP
	12
	0,24
	0,54

	SWE
	6
	0,32
	0,65

	TUR
	1
	
	

	UK
	21
	0,72
	0,97

	USA
	131
	0,84
	0,96

	ZAF
	4
	
	

	* one index for Belgium and Luxembourg together


This figure shows the countries in which the real estate companies of the dataset have their main listing. The second column shows the number of companies which have their main stock listing in each country. The third column shows the correlation between  each of the countries FTSE real estate index and the MSCI World index (for the countries Brazil, China, Turkey and South-Africa no representative real estate index exists). The fourth column gives the correlation between each of the country indices and the FTSE EPRA/NAREIT Global Real Estate Index. These correlations are over the entire period the indices exist, for most countries this is since December 1989.
Large differences exist in the correlations, overall countries with a low correlation with the MSCI also have a low correlation with the Global Real Estate Index. Especially Canada and Singapore show very low correlations.
APPENDIX II

Figure 9
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This figure shows the value of the MSCI World index for 1985-2009, the FTSE EPRA/NAREIT World index for 1990-2009 and a proxy real estate index, contructed from my entire dataset weigthed on the asset value of each company as of 2007, for 1985-2009. 01-01-1985 = 100.
APPENDIX III


Figure 10
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This figure shows the moving correlation between the daily log price change of the MSCI World index and the FTSE EPRA/NAREIT Global Real Estate Index. I used moving windows of 30, 60, 90 and 180 days. The correlation was very high in the 1990 and 1991 and decreased significantly until about 1993. From then it deviated a lot and since around 1999 it has begun a more stable and increasing trend.


	Table 15

	Moving Window
	30
	60
	90
	180

	
	
	
	
	

	Average Correlation
	0,60
	0,61
	0,62
	0,62

	St Dev
	0,21
	0,18
	0,17
	0,15

	Skewness
	-0,61
	-0,48
	-0,40
	-0,11

	Kurtosis
	0,03
	-0,12
	-0,38
	-0,80

	
*The smaller moving window data sets are longer but it does not differ much when corrected for that.


This table shows some additional statistics about the correlation between the MSCI World and the FTSE EPRA/NAREIT Global Real Estate Index for different moving windows. All results flatten out with a larger moving window. The kurtosis even becomes negative which indicates a very flat distribution.



APPENDIX IV
Table 16
	
	Beta
	Beta 1987
	Beta 1990
	Beta1994
	beta 1997
	Beta 2000
	Beta 2007

	% Dom
	0.203*
	-0.075
	-0.148
	-0,601*
	0.023
	0,112*
	0,305*

	
	(2,30)
	(-0.18)
	(0.78)
	(-2.63)
	(0,12)
	(2,12)
	(2,19)

	
	
	
	
	
	
	
	

	
	Sharpe
	Sharpe 1987
	Sharpe 1990
	Sharpe 1994
	Sharpe 1997
	Sharpe 2000
	Sharpe 2007

	% Dom
	0,01
	-0,24
	-0,26
	0,61
	1,03
	0,16
	0,68*

	
	(0,07)
	(-0,34)
	(-0,42)
	(0,74)
	(1,57)
	(1,14)
	(4,19)

	
	
	
	
	
	
	
	

	
	St Dev
	St Dev 1987
	St Dev 1990
	St Dev 1994
	St Dev 1997
	St Dev 2000
	St Dev 2007

	% Dom
	0,03
	-0,34
	0,05
	-0,06
	-0,27*
	0,02
	-0,03

	
	(0,64)
	(-1,20)
	(0,85)
	(-0,87)
	(-2,19)
	(0,22)
	(-0,26)

	
	
	
	
	
	
	
	

	
	Return
	Return 1987
	Return 1990
	Return 1994
	Return 1997
	Return 2000
	Return 2007

	% Dom
	-0,02
	0,94
	0,00
	0,31
	0,86*
	0,05
	0,62*

	
	(-0,42)
	(1,17)
	(0,01)
	(1,25)
	(2,07)
	(1,07)
	(2,97)

	
	
	
	
	
	
	
	

	
	Alpha
	Alpha 1987
	Alpha 1990
	Alpha 1994
	Alpha 1997
	Alpha 2000
	Alpha 2007

	% Dom
	0,04
	0,81**
	-0,07
	0,04
	0,88*
	0,09**
	0,80*

	
	(-0,42)


	(1,17)


	(0,01)


	(1,25)


	(2,07)


	(1,07)


	(2,97)




This table shows regression coeficients for the dependent variables for the univariate regressions with the percentage of assets held domestically as the explainatory variable and the Beta, Sharpe ratio, the standard devation of the return, the average daily return and the alpha as the dependent variables. The regressions are performed on the entire dataset (shown in the second row) and for each economic crisis separately. The values in parentheses are the t-statistics of each regression. * means that this coeficient is significant at the 5% level and for ** at the 10% level.

Appendix V
	Tabel 17



	 
Entire Dataset
	Alpha
	Beta
	Sharpe
	Return
	St Dev

	% Domestic
	0,962**
	-0,050
	0,089
	0,026
	-0,009

	
	(1,83)
	(-0,53)
	(0,82)
	(0,5)
	(-0,18)

	US Dummy
	-0,065*
	-0,049*
	-0,090**
	-0,064**
	0,040

	
	(-2,63)

	(5,39)

	(-1,8)

	(-1,84)

	(1,42)


	
	
	
	
	
	


This table shows the coeficients of the multivariate regressions for the entire data period with the percentage of assets held domestically and a US dummy variable (with value 1 for US companies and 0 for other companies) as the explainatory variable. The depentent variables are respectively the Jensens alpha, the Beta, the Sharpe ratio, the average return and the standard deviations of each company as the dependent variables. The values in parentheses are the t-statistics of each regression. * means that this coeficient is significant at the 5% level and for ** at the 10% level.

	Table 18

	  Return
	All
	Domestic
	International

	  All
	-0,92%
	-0,56%
	-2,20%

	  US
	-3,23%
	-3,19%
	-6,07%

	  Non US
	1,31%
	3,76%
	-2,11%


This table shows the average annual returns for separate groups of companies from my dataset over the entire data period. From these results it can be seen that US companies on average perform worse than other companies, both US domestic and US international real estate companies.
	
	
	
	
	
	
	
	


� De Vries showed this in a presentation in February 2009 at the Dutch Central Bank: “Funding Liquidity & Systemic Dependence”.


� Lee and Stevenson (2005) find similar results concerning the difference between long-term and short-term characteristics of real estate.





� NAREIT monthly rapport of February 09


� www.NAREIT.com


� www.EPRA.com


� www.GPR.nl


� Appendix I gives a list of the 25 countries in the dataset. It also shows that there are considerable differences between countries in the correlation of their real estate index with the MSCI World index and the FTSE EPRA/NAREIT Global Real Estate Index. For all countries the correlation with the MSCI is smaller than the correlation with the Global Real Estate Index.





� See the ERPA Annual Market Review December 2008 and the GPR 250 REIT Index report of August 2004.


� In this paper with log I mean the natural logarithm.


� Appendix II compares this proxy real estate index for the entire period 1985-2009 and shows that it follows the movements of the FTSE EPRA/NAREIT Global Real Estate Index very well. Only the leverage of the proxy index seems to be higher.


� The graph in appendix III gives the same graph with a 30, 60, 90 and a 180 day window. Understandably a shorter windows give more volatile results and visualizes short volatile spikes better, a longer window gives a better insight in the trend of the correlation.


� The table in Appendix III also gives additional statistics about the correlation statistics. The skewness of the moving correlations surprisingly is negative which indicate that there is a large negative tail in the distribution. So there are more negative outliers in the correlation than positive ones. 


� Note that these returns are ex-dividend.


� Appendix IV shows these regression results for all crises separate. As the results earlier in this chapter also showed mixed outcomes for Beta are found and this could be the reason that no overall significant value is found. Many results are not significant but the results that are significant indicate outperformance for domestic real estate companies (for the 1997 and 2007 crisis).


� However almost 50% of the companies in my dataset are from the US. Appendix V shows that US real estate companies underperform other real estate companies. This could be due to exchange rate effects. However further research about the effect of US companies on my results is outside the scope of this paper. 
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