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Abstract

It is well known that when assets are randomly-selected and combined in equal 

proportions in a portfolio, the risk of the portfolio declines as the number of different 

assets increases without affecting returns.  In other words, increasing portfolio size 

should improve the risk/return trade-off compared with a portfolio of asset size one.  

Therefore, diversifying among several property funds may be a better alternative for 

investors compared to holding only one property fund.  Nonetheless, it also well 

known that with naïve diversification although risk always decreases with portfolio 

size, it does so at a decreasing rate so that at some point the reduction in portfolio risk, 

from adding another fund, becomes negligible.  Based on this fact, a reasonable 

question to ask is how much diversification is enough, or in other words, how many 

property funds should be included in a portfolio to minimise return volatility.   
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Property Funds: How Much Diversification is Enough? 

1. Introduction 

One of the most important areas in real estate investment is the management of risks 

(Investment Property Forum, 2000).  However, to achieve an acceptable level of risk 

reduction in the direct property market is extremely difficult (Byrne and Lee 2000a) 

accordingly indirect property investment vehicles have proved an attractive 

alternative (Baum, 2000).  Research into the performance of property funds shows 

that investors receive returns commensurate with their risk (see for example Lee 

(1997) and Lee and Stevenson (2003) among others).  The research however 

examined the performance of property funds only on a stand-alone basis.  In other 

words, property funds are evaluated against benchmark indexes, without analysing 

possible gains from diversification among these funds.  In reality, investors can 

choose more than one property fund to meet their own investment preferences and 

risk requirements.  Additionally, since choosing a poor performing fund may easily 

eliminate the benefits of an investment in property, investing in only one property 

fund is likely to be sub-optimal.  The reasons are twofold.  Firstly, property funds that 

concentrate their investment in a single property-type raises the issue as to whether a 

single investment instrument can deliver consistent returns close to those of the broad 

based property market index that are used at the strategic asset-allocation decision.  

Secondly, a number of individual property funds have collapsed in the past due to the 

open-ended nature of such vehicles (Lee, 2002).  Consequently, a better alternative for 

a risk-conscious investor maybe to diversify among a number of property funds to 

minimise portfolio volatility.  This study examines this issue in the UK real estate 

market as there is a growing interest in funds of funds investment in the UK (Hope, 

2003 and Wagner 2006). 

It is well known that when assets are randomly-selected and combined in equal 

proportions in a portfolio, the risk of the portfolio declines as the number of different 

assets increases without affecting returns (Elton and Gruber, 1977).  This is likely to 

result in better long-term risk-adjusted returns compared with a portfolio of asset size 

one.  It also well known that with naïve diversification although risk always decreases 

with portfolio size, it does so at a decreasing rate, as more assets are added, so that at 

some point the reduction in portfolio risk, from adding another asset, becomes 

negligible.  The same concepts can be applied to a portfolio of property funds.  An 

investor who holds a large number of naively-selected funds can expect to have more 

stable returns than an investor who puts all his investment into one fund.  Based on 

this fact, a reasonable question to ask is how much diversification is enough, or in 

other words, how many funds should be included in a portfolio to minimize return 

volatility.  Holding only a few funds may imply under-diversification, exposure 

concentration, and, therefore, too much risk, while holding too many funds may result 

in over-diversification, the dilution of each fund’s contribution and the neutralisation 

of most diversification benefits.  Hence, investors should be interested in the 

magnitude of potential gains from diversification and how many funds should be 

included in the portfolio to capture the greatest risk reduction benefits.

Evidence on the benefits of fund diversification are documented among US mutual 

funds by O’Neal (1997) and Potter (2001), Australian mutual funds by Brands and 

Gallagher (2005), managed futures by Billingsley and Chance (1996); hedge funds by 
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Park and Staum (1998), Amin and Kat (2002) and Lhabitant and Learned (2002), 

commodity traded funds by Henker and Martin (1998); US commingled real estate 

funds (CREFs) by Corgel and Oliphant (1991); and Australian listed property trusts 

by Newell et al (2000).  Nonethless, a definitive answer to the question ‘how many 

funds should be enough’ has not yet been found.  As an illustration, some studies 

suggest that an investor should hold between eight and ten funds (Billingsley and 

Chance, 1996, Henker and Martin, 1998; Henker, 1998; Lhabitant and Learned, 2002; 

and Newell et al, 2000).  Amin and Kat (2000) and Ruddick (2002) show that one has 

to hold at least twenty hedge funds to fully realise the diversification potential.  

O'Neal (1997) demonstrated that portfolios with as few as four growth mutual funds 

halve the dispersion in terminal wealth for 5- to 19-year holding periods.  Potter 

(2001) finds that there is still a fair proportion of risk that remains even after 

portfolios of twenty funds are created regardless of type of mutual fund, i.e. 

aggressive balanced and so on.  In contrast, Corgel and Oliphant (1991) have argued 

that “despite high levels of unsystematic risk in open-end GREF returns, 

diversification schemes involving investment in two or more CREFs do not offer 

higher returns at lower risk than single fund investment.”  Therefore, the question of 

the number of real estate funds to hold in a naively diversified fund portfolio is still 

open.

The present study makes a number of contributions to the literature.  Given that 

research on property fund portfolio size and risk in the UK is non-existent this study 

provides the first look at this issue in the UK.  Second, previous studies have 

generally only considered the impact of portfolio size on the standard deviation of 

returns whereas investors may consider other risk metrics when investing in property 

funds.  For instance investors may consider tracking error risk (TER), the extent to 

which the property fund portfolio matches the return performance of a market 

benchmark of performance as of equally or greater importance when diversifying 

across a number of property funds, as Byrne and Lee (2000b) find that a direct real 

estate portfolio would have to contain over 1000 properties to have any chance of 

tracking the market.  Next O’Neal, 1997 argues that terminal wealth standard 

deviation (TWSD) is a superior risk measure of risk for investors with long-term 

investment goals.  Byrne and Lee (2002) apply this concept to direct real estate and 

find that whereas the traditional measure of risk time series standard deviation 

(TSSD) hardly declines with increases in portfolio size TWSD shows a rapid and 

sustained reduction.  This paper therefore provides the first empirical evidence on the 

impact of portfolio size on these alternative risk metrics (TER and TWSD) in the UK 

property fund market.  Third, while the literature has documented the impact on 

higher return distribution moments for hedge funds and mutual funds (Cromwell et al, 

2000; Lhabitant and Learned, 2002; Amin and Kat, 2002 and Brands and Gallagher, 

2005), no study has not examined the impact of increased portfolio size on such 

statistics within a property fund portfolio, even though it is well known that property 

returns are non-normal (Young and Graff, 1995).  Accordingly, this study examines 

the effect of increasing portfolio size on skewness and kurtosis as a function of the 

number of funds in the portfolio.  Finally, a holding in property is often advocated to 

investors because real estate offers risk reduction benefits and return enhancement 

capabilities for the mixed-asset portfolio.  However, if an investor tries to minimise 

within property risk by holding a large number of property funds the desirable 

benefits attributed to property in the mixed-asset portfolio may be undermined.  It is 

necessary to examine the impact of the number of property funds in a portfolio on its 
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correlation with the major alternative asset classes; shares and bonds.

The relationship between size and risk for portfolios is analysed using of increasing 

size a data set of 19 tax-exempt property funds using quarterly data over the 9 years 

from 1994 Q4 to 2003 Q3.  The study shows that portfolio risk (standard deviation) is a 

decreasing function of the number of funds, while mean performance remains constant 

as the number of property funds in the portfolio increases.  Additionally, with increased 

portfolio size the alternative measures of risk such as TER and TWSD decrease at an 

even faster rate than the traditional measure of risk (standard deviation).  However, 

adding additional property funds to the portfolio leads to a slight increase in negative 

skewness but a diminution in excess kurtosis.  Finally, increasing the number of 

property funds, to reduce within property fund portfolio risk, as little or no impact on 

the diversification benefits of a property fund portfolio in the mixed-asset portfolio. 

The rest of this article is organised as follows: the next section briefly explains the 

analytical relationship between risk and size for randomly-selected portfolios.  

Section 3 describes the data.  The methodology and results are presented in section 4 

and Section 5 concludes the study and suggests further areas of research. 

2. The Relationship between Portfolio Size and Risk 

Markowitz (1952) showed that the variance of a portfolio of N assets is given by the 

following equation: 
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From equation 1 Elton and Gruber (1997), show that if we assume that each asset has 

the same risk as the average variance ( 2
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This shows that as the number of assets in a portfolio increases the first term on the 

RHS of the equation tends to zero and so the risk of the portfolio tends to the risk of 

the average covariance across the assets .

However, naïve diversification is not necessarily the most efficient way of 
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constructing portfolios.  Markowitz (1995) showed that efficient portfolio 

combinations, i.e. ones which minimising portfolio risk for a given level of expected 

return, is achieved by analysing the individual assets’ expected return, variance and 

correlations and assigning portfolio weights based on the relative magnitudes of these 

values.  Typically, this results in very few asset combinations within the portfolio, 

with some assets achieving very high allocations and zero weights on others and 

although the resulting portfolios are optimal in the statistical sense, the results would 

be unacceptable to any prudent investors and are at odds with most people’s view of 

diversification, i.e. holding a large number of assets.  In addition, studies show that 

investors ignore the inter-correlations between investments when constructing 

portfolio (Brennan and Torous, 1999).  Thus, although the Markowitz model is in 

theory a better approach, naïve diversification is widely used in practice (e.g., 

Lhabitant and Learned, 2002).

The reason why the naive approach is so commonly used is that such portfolios are a 

very reasonable alternative when information on individual expected returns, variance 

and correlations is limited, and therefore, the estimates for these parameters may not 

be reliable (see Kalberg and Ziemba, 1984 and Chopra and Ziemba, 1993 among 

others).  Indeed, DeMiguel et al. (2005) find that the large estimation error in the 

input parameters overwhelms the gains from optimisation.  In other words, the use of 

optimisation techniques with a high estimation risk can be potentially quite significant 

in terms of lost benefits, as evidenced by Brennan and Torous (1999).  In contrast, the 

1/N rule does not rely on estimation of moments of asset returns and or optimisation 

models and so it is easy to implement, with this advantage being more important 

when, as in this case, data available for parameter estimation is limited.   

In practice, naïve diversification usually results in reasonably diversified portfolios 

that are surprisingly close to some point on the efficient frontier (Fisher and Statman, 

1997), while DeMiguel et al. (2005) show that “the 1/N allocation rule… is not very 

inefficient” when compared to more sophisticated optimisation methods, especially 

out-of-sample.  Additionally, despite the development of sophisticated investment 

models and the advances in methods for estimating the parameters for optimisation 

models, investors continue to use simple allocation rules for dividing their wealth 

across assets.  For instance, Benartzi and Thaler (2001) and Liang and Weisbenner 

(2002) note that investors allocate their wealth across assets using the naive 1/N 

allocation rule.  This is especially the case when investors allocate their funds across 

mutual funds (Elton et al., 2004).  As such, an investigation of the benefits of naïve 

diversification across real estate funds should provide results that are reasonably close 

to actual investor experience.   

Equally weighted portfolios of increasing size (N = 1, 2, … , 19) are created by 

randomly selecting property funds from our data set using Monte Carlo simulation 

techniques.  It is of course necessary to sample a sufficient number of times to obtain 

statistically acceptable output distributions and statistics.  For each portfolio size, this 

process is repeated 10,000 times to obtain 10,000 observations of each statistic.  This 

is necessary to estimate the “typical” behaviour of a portfolio of size N, but also to 

build confidence intervals for our results.  Consequently, each of the risk measures 

outlined above is reported as an average of the number of funds in the portfolio. 
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Measuring the Benefits from Increased Portfolio Size 

According to modern portfolio theory (MPT) the expected return of a portfolio is the 

average of the individual expected returns.  Indeed, results, not reported here, show 

that the average portfolio return hardly changes with increased portfolio size.  We 

therefore concentrate on evaluating the benefit of increased property fund portfolio 

size has on risk.  However, which measure of risk to use is unclear in the real estate 

market (Investment Property Forum, 2002) we use a number of risk metrics to 

evaluate the benefits of increasing portfolio size and to try and answer the question 

how much diversification is enough?  To facilitate comparison across the different risk 

measures, the results are standardised by dividing the performance measure by the 

result obtained for the one fund case. 

The Traditional Measures of Risk 

Given the pre-eminence of mean-variance analysis in investment theory the first risk 

measure uses the standard deviation of return to evaluate the benefits of increasing 

portfolio size on portfolio performance by calculating the standard deviation (SD) of 

portfolios of size N and showing that large size portfolios are less risky than portfolios 

of a smaller size.  The reduction in standard deviation of a given increase in portfolio 

size may not, however, indicate the desirability of such an increase.  Investors are also 

interested in the marginal reduction in portfolio risk, which previous studies show 

diminishes with increased size.  It is therefore essential to show the percentage 

reduction in risk achieved from increasing portfolio size to see if there is a cut-off 

point beyond which the marginal increase is not worthwhile. 

It can be argued, however, that investors are more interested in the consequences of 

diversification on their portfolio rather than the average risk level.  In other words, the 

average risk (standard deviation) disguises the variability around the average, which 

could be large (Newbould and Poon, 1993).  Thus, we also evaluate the impact of 

increased portfolio size on the standard deviation of the standard deviation (SDSD) to 

asses the confidence that investors can have in the performance of their portfolio 

instead of the average risk from increased portfolio size. 

We also assess the gains from increasing portfolio size on risk (SD) to that of a well 

diversified portfolio to see how much additional risk investors are incurring from 

holding relatively small portfolios.  This can be done in a number of ways.  We can 

compare the ratio of average risk of portfolio size N to a market benchmark, which 

can be assumed to be fully diversified.  As an alternative we can compare the risk of 

portfolios of size N to the minimum risk from holding all assets in the data set.  This 

definition does not, however, seem appropriate for this study, where the number of 

available property funds is only 19, which is a relatively low portfolio size.  In other 

words, there may be still be gains from diversification beyond that of the small 

number of property funds considered and so we need to compare the risk level of 

increased portfolio size to portfolios that are more diversified than that achievable by 

the 19 funds used here to measure of complete diversification.  Recall from equation 2 

that the lowest potential risk considered here corresponds to the square root of the 

average covariance, which, as was mentioned before, measures the portfolio risk for a 

portfolio that is infinitely large.  This suggests that the average covariance seems to be 
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a more appropriate measure of minimum risk for evaluating the relative risk of naive 

portfolios for small data sets.  Therefore, in order to evaluate the risk level of 

portfolios of size N to a well diversified portfolio we compare their risks to the lowest 

potential risk level as measured by the average covariance of all property funds in our 

data set.   

Non-Traditional Measures of Risk 

When evaluating a portfolio manager’s performance, investors typically compare the 

return on the portfolio to the return of a specified benchmark.  Additionally, the risk of 

the portfolio is measured by comparing the volatility of the portfolio’s returns to the 

volatility of returns on the benchmark.  This suggests that portfolio risk reduction 

from increasing portfolio size needs to be evaluated to the risk of an appropriate 

benchmark of performance.  Such risk is referred to as tracking error risk (TER) since 

it quantifies the extent to which a portfolio can be expected to obtain a differential 

return from the benchmark.  To evaluate the benefits of increased portfolio size on 

TER and to keep the measure comparable with the traditional measure of risk 

(standard deviation) we calculate the difference between the returns of the naively 

constructed property fund portfolios and those of the benchmark ( bi RR ) and 

measure TER by the standard deviation of these excess returns.  Two benchmarks are 

used as comparators: the IPD Monthly Index (IPDMI) and the Pooled Property Fund 

Index (PPFI).  The IPDMI was used as it is the de facto measure of performance of 

unitised funds in the UK (Society of Property Researchers, 1994).  The IPDMI, 

however, is constituted from the performance of 55 investment vehicles, which are 

not necessarily legally the same as the 19 property funds analysed here.  As an 

alternative we use the PPFI, as this index is made up of similar property funds as the 

property funds analysed.

Radcliffe (1994) suggests that investors regard ex post variability around the mean as 

inconsequential and are only interested in total periodic returns, i.e. the cumulative 

change in initial investment over their particular holding period or the Terminal 

Wealth (TW) of their portfolio; since it is from the TW that they will derive their 

benefits.  Nawrocki (1991) goes further and notes unambiguously that for an investor 

with a long term investment horizon TW is the appropriate measure of investment 

performance.  Of cause, an increase in expected TW is not guaranteed.  In other 

words, TW will show variability around its expected value.  With this idea in mind 

Radcliffe (1994) proposed that the terminal wealth standard deviation (TWSD) rather 

than the more conventional time-series standard deviation (TSSD) should be used as 

the ‘true’ measure of portfolio risk to long-term institutional investors.  Nonetheless, 

only one study has used TWSD to evaluate the impact from increases in portfolio size 

in mutual fund portfolios (O’Neal, 1997).  O'Neal (1997) showed that the difference 

in the amount of wealth you will accumulate over 5- to 19-year holding periods, 

compared with the risk of how much you will end up with at the end of that time 

(TWSD) reduces substantially by holding a larger number of funds.  By holding 20 

growth funds over 19 years, an investor could reduce TWSD by 83 percent over that 

from owning one fund.  Indeed, the risk-reduction value of owning only eight funds 

over one fund is substantial. 

Mean-variance analysis rests on two assumptions: either that investors have a 

quadratic utility function, or that returns are normally distributed.  The quadratic 
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utility function however has been shown to be an unacceptable as a measure in 

describing the actual behaviour of investors (Levy and Sarnat, 1994 and Alexander 

and Francis, 1986), which means that the application of MPT rests on the assumption 

of normality of returns.  Yet, studies in the UK document the non-normality of UK 

property returns (see Brown, 1991; Brown and Matysiak, 2000; Lizieri and Ward, 

2000; and Young et al., 2006 among others).  In general, the studies show that at the 

individual, sector level, and index level property data exhibits non-normality, as a 

result of significant skewness and excess kurtosis in the data.  We therefore examine 

the skewness and kurtosis of portfolios of size N to see if increasing portfolio size 

leads to an increase or decrease in the undesirable higher moment characteristics. 

Finally, a holding in property is often advocated to investors as real estate offers risk 

reduction benefits and return enhancement capabilities to the mixed-asset portfolio 

(see Seiler et al, 1999 and Hoesli et al, 2001 for comprehensive reviews).  However, if 

an investor tries to minimise within property risk by holding a large number of 

property funds such benefits maybe diminished or even eradicated.  Consequently, we 

evaluate the benefits of increasing portfolio size by examining the correlation between 

the property fund portfolios of size N and with that of the other major asset classes; 

shares and bonds.  The performance of share and bonds represented by the returns on 

the FT All Share Index and the 5-15 year Gilt Index.  

Data

The property fund data used in the study consisted of the quarterly returns for 19 tax-

exempt open-ended real estate funds in the UK over the 9 years from 1994 Q4 to 2003 

Q3.  The data collected from the quarterly surveys produced by the Investment 

Property Databank (IPD) on behalf of the Hong Kong and Shanghai Bank (HSBC) 

and the Association of Property Unit Trusts (APUT).  The summary statistics of the 

19 property funds are shown in Table 1.   

Table 1: Individual Summary Statistics: 1994 Q4 to 2003 Q3 

Statistic Return Risk Correlation Skewness Kurtosis 

Average 2.402 1.810 0.380 -0.140 3.620 

SD 0.317 0.570 0.170 1.522 6.694 

Max 3.110 3.146 0.761 1.794 22.894 

Min 1.781 0.910 -0.151 -4.199 -0.759 

Table 1 indicates that there is very little variation in average individual risk (standard 

deviation) and return across the 19 property funds.  In addition, Table 1 shows that the 

difference between the average variance and covariance is small so the benefits of 

increasing portfolio size on risk (Standard Deviation) between a fund of all property 

funds and that of a single fund will also be small.  Recall from equation (2) that the 

diversification effect depends on the difference between the average variance and 

average covariance (correlation).  When correlation is close to one, the average 

variance and covariance are close, and the potential benefits from naïve 

diversification are small. 

Investment theory argues that investors prefer positive skewness and are averse to 

excess kurtosis, Table 1 shows that on average the property fund data is slightly 

negatively skewed and displays excess positive kurtosis, i.e. the property fund data 

shows a greater probability of achieving negative return than would be predicted if the 
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data were normal distribution and that the returns are leptokurtic and so displays 

evidence of “fat tails.”  These results are in line with previous studies in the UK (see 

Young et al, 2006 for a review).

Results

Tables 2 and 3 present the results of the Monte Carlo simulations for each portfolio 

size N.  Table 2 displays the results for the traditional measure of risk (TSSD) and 

Table 3 presents the results using the non-traditional measures of portfolio risk: TER, 

TWSD; skewness; kurtosis; and the correlation of the property portfolios with Shares 

(FT All Share Index) and Bonds (5-15 years Gilts Index). 

Figure 1 presents the relationship between the portfolio average TSSD and the 

number of property funds in the portfolio.  The purpose of presenting Figure 1 is to 

show how the portfolio TSSD declines with increased portfolio size.  Figure 1 

demonstrates that TSSD decreases as a function of the number of funds in the 

portfolio, but at a decreasing rate.  The relationship observed is comparable for 

portfolios of directly held stocks (Evans and Archer (1968), Elton and Gruber (1977) 

and Statman (1987)) property Byrne and Lee (2003) as well as in Fund of Funds 

studies (O’Neal, 1997; Newell et al (2000); Lhabitant and Learned, 2000; Amin and 

Kat, 2002; and Brands and Gallagher, 2005).   

Column 2 of Tables 2 presents the average TSSD of the 10,000 simulations for the 

naïve property fund portfolios versus the number of funds.  The first standard 

deviation value is the expected standard deviation of a portfolio of one fund.  This 

corresponds to the case where an investor selects, at random, one fund among the 19 

and invests all his money in that fund.  The expected standard deviation for one 

property funds portfolios is 1.81.  This expected portfolio standard deviation values 

equal the average standard deviation among all property funds (Table 1).  Note that 

this is easy to check in equation (2), since if N = 1 the second term of the equation 

cancels out.

The portfolio TSSDs presented in Column 2 of Table 2, show that when the number 

of property funds in the portfolio increases the portfolio TSSD decreases.  The 

portfolio of all 19 property funds has the lowest risk level among the naïve portfolios 

selected from this set of 19 property funds.  The expected TSSD value for 19 property 

funds portfolios is 1.16%.  However, the difference in TSSD between 1 and 19 

property funds is only 36%.  In addition, Table 2 demonstrates that the majority of 

diversification gains are achieved with a portfolio comprising four or five property 

funds.  After this point, a marginal increase in the number of funds held in the 

portfolio does not give rise to a significant reduction in average TSSD.  For example, 

when a second property fund is added to the TSSD decreases by 16.1%, when a third 

property fund is added by 22.6%, a fourth property fund 26.2%.  The decrease in 

TSSD by adding a property funds is lower for larger size portfolios, and after several 

property funds have been added to the portfolio, adding another one has only a very 

small risk reduction effect.  For instance, the difference in TSSD between portfolios 

of 16 and 17 property funds is only 0.4%.

These results are consistent with the findings reported in Byrne and Lee (2000a) in the 

direct market and Newell et al (2000) in the fund of funds market and can be 
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explained by a diminishing increase in the number of unique property funds added to 

the property fund portfolio as the number of the funds in the portfolio rises.  For 

instance, Newell et al (2000) find that the risk reduction was relatively small and that 

the bulk of the portfolio risk reduction is readily achievable with portfolios of 8-10 

property trusts.  For example, the risk a two property trust portfolio was only 15% less 

than that of a one fund trust portfolio, portfolio sizes 5 and 10 were only 25% and 

28% less.  While, holding all 23 property trusts eliminated only 31% of diversifiable 

risk.

The reduction in the SDSD shown in columns 5 of Table 2 present a different picture 

and show that a portfolio of all 19 funds shows a reduction in risk of 88% compared 

with a one fund portfolio.  Furthermore, the results indicate that there are substantial 

reductions in SDSD even beyond the four or five fund level.  For instance, whereas 

there is 44% reduction in SDSD moving from a one to a two fund portfolio increasing 

the portfolio from 9 to 10 funds still reduces SDSD by 7%.  This suggests that 

investors need to hold a much large number of property funds than that suggested by 

TSSD in order to have a greater confidence that the risk (standard deviation) level 

they expected to have is the one they would actually achieve. 

The last three columns of Table 2 present the ratio between the average standard 

deviation of a portfolio of size N and three measures of complete diversification.  The 

first, is the lowest potential risk level the average covariance of all property funds in 

our data set ( j,i ) and the last two are the risk levels of the two market benchmarks, 

PPFI and the IPDMI.  All three columns show that a one fund strategy is sub-optimal 

as the risk of such an investment is between 63% and 85% greater than a well-

diversified portfolio.  Even holding all 19 funds still incurs an additional risk of 

between 5% and 18% over a well-diversified portfolio, as indicated in Figure 1.  The 

property fund portfolios showing the closet risk level to the PPFI and least to the 

IPDMI, which suggest that benchmark choice is an important consideration when 

evaluating fund performance. 

The impact on TER compared with the two market benchmarks, the PPFI and the 

IPDMI, from increased portfolio size is shown in Columns 1 to 4 of Table 3.  The 

results show a much greater reduction in risk compared with TSSD but also indicate 

that even holding all 19 funds an investor still does not exactly track the market, 

results in line with the findings Byrne and Lee (2000b).  There are also differences in 

TER depending on the benchmark portfolio.  Specifically, the results show that that 

the naïve property fund portfolios are closer in performance to the PPFI, which is 

composed of similarly constituted funds, than the IPDMI, which is much broader in 

constitution.  This again suggests that the choice of benchmark is important in 

measuring the relative risk a property fund portfolio. 

TWSD is an alternative risk measure which enables investors to understand the ability 

of their investments to actually meet future monetary obligations.  This measure 

exhibits greater diversification potential compared to that of TSSD, as can be clearly 

seen from the TSSD figures in columns 2 and 3 in Table 2 with the TWSD results in 

columns 6 and 7 in Table 3.  For instance, increasing a property fund portfolio from 

one to 5 property funds reduces TWSD to 56% of the initial level, whereas TSSD 

only reduces 28%.  A 10 fund property portfolio leads to a 69% reduction in TWSD, 

compared with only a 33% reduction for TSSD.  A portfolio of all 19 property funds 
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offering a 77% reduction in TWSD while the comparable figure is 36% for TSSD.  

These results therefore complement the findings of Byrne and Lee (2002). 

Figure 2 and Column 8 of Table 3 shows that skewness becomes increasingly more 

negative as a function of the number of funds, and then stabilises as the number of 

funds equals between 8 and 9.  Similar findings are documented in the other 

investment markets by Cormwell et al (2000); Amin and Kat (2002); Lhabitant and 

Learned (2002) and Brands and Gallagher (2005).  Investment theory argues that 

investors prefer positive skewness unfortunately the results here suggest that while an 

increasing portfolio size offers decreases in TSSD the evidence shows that adding 

more funds to a real estate fund portfolio leads to an increase in negative skewness.  

In other words, investors can only reduce property fund portfolio volatility at the 

expense of increases in negative skewness.

Figure 3 and Column 9 of Table 3 shows that the kurtosis of property fund portfolio 

returns becomes less positive and insignificantly different from zero with increasing 

portfolio size.  This is consistent with the results of Lhabitant and Learned (2002) for 

hedge funds, but is in contrast to the results of Brands and Gallagher (2005) for 

Australian equity mutual funds where kurtosis became increasing more positive with 

increased portfolio size.   

Finally, investors are concerned about the contribution a property portfolio makes to 

the mixed-asset portfolio.  Property displays the attractive mixed-asset portfolio 

characterises of a low correlation with the alternative asset classes; shares and bonds.  

However, if an investor tries to reduce within property fund risk by increasing 

portfolio size he may at the same time also increase the correlation of the property 

fund portfolio with the mixed-asset portfolio.  Columns 10 and 11 of Table 3 show 

that increasing portfolio size has no impact on properties correlation with shares or 

bonds.  Specifically, although the correlation of the property fund portfolio with 

shares increases with portfolio size, the correlation of the property fund portfolios 

with bonds becomes more negative with increased portfolio size.  In other words, the 

increase in correlation with shares was offset by the increase in negative relationship 

with bonds, at least over this period.  In addition, none the changes are significant and 

the correlation coefficients of property with both asset classes are insignificantly 

different from zero at all portfolio size levels.  Consequently increasing portfolio size 

has no effect on properties attractive mixed-asset portfolio characteristics. 

What do our results imply for the number of property funds to hold?  Increasing the 

number of funds within a portfolio will tend to reduce TSSD, but at a decreasing rate, 

so that holding more than 10 funds offers very marginal benefits, i.e. the most relevant 

range of choice lies between 1 and 10 funds.  In contrast, if an investor wanted more 

certainty as to his actual portfolio risk level (SDSD) or an acceptable level of risk 

relative to market benchmarks and a reduction in TER and TWSD, he should 

diversify beyond the 10 fund level.  However, this also means accepting an increase in 

negative skewness.
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Summary and Conclusions 

This study examines the benefits of increasing portfolio size on risk using a sample of 

open-ended tax-exempt property funds in the UK.  Results show that increasing the 

number of property funds reduces TSSD, but the marginal decrease in risk from 

adding a new property funds decreases rapidly with portfolio size.  Hence, for 

investors who consider TSSD as their measures of risk it is possible to gain most of 

the risk reduction from diversification across a small number of property funds, say 

between 5 and 10.  In contrast, if an investor considers the variability around the 

standard deviation (SDSD) is important the results suggest holding a large number of 

property funds is desirable.  Furthermore, if an investor held only a few property 

funds, say four, in a portfolio, the results in Table 2 indicate that such a portfolio 

would display a level of risk (TSSD) between 17% and 31% higher than that of a well 

diversified portfolio, depending on the benchmark chosen, whereas if an investor held 

15 funds these values fall to 6% and 19%, respectively, which suggest that an 

investors needs to hold almost all 19 funds to have a low level of risk relative to the 

market benchmarks.  A conclusion that is reinforced if the investors considers TER 

and TWSD as the results indicate risk reduction benefits are still available beyond the 

10 fund level.  However, while increasing the number of funds in a property portfolio 

provides investors with improvements in risk reduction it does so with increases in 

negative skewness.   

Additionally, there is a trade-off between the difficulty of following a large number of 

property funds and the risk reduction benefits from greater diversification.  In other 

words, beyond a small portfolio size the disadvantages of managing a more 

complicated portfolio may exceed the risk reduction benefits.  Furthermore, the 

number of property funds in a portfolio is not the sole determinant of the degree of 

diversification and randomly picking property funds is not the most intelligent way to 

diversify.  An investor could significantly reduce risk in his portfolio with fewer 

property funds if he chooses them wisely across different property sectors, so they do 

not move up and down in lockstep.  Thus, property fund portfolio construction should 

include more research - not just into the performance of individual funds, but into the 

effects of a given property fund allocation upon an entire portfolio structure.  This 

echo’s Corgel and Olphitant’s (1991) view that fund “performance seems to depend 

less on “good management” than on other factors related to the real estate”, and that 

investors “should always evaluate the real estate first.”  All of which suggests holding 

only a few property funds in the portfolio and monitoring their performance extremely 

closely may be the preferred option.   

All of which suggests that there is no definitive answer to the question ‘how many 

funds should be enough’ it all depends on the investors attitude to risk; their research 

capabilities and the costs of monitoring the performance of the properties in the 

portfolio. 
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