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Abdgract

The “case for propety” in the mixedassst portfolio is a topic of continuing interest to
practitioners and academics. Such an andlyss typicdly is performed over a fixed period of time
and the optimum dlocation to property inferred from the weight assgned to property through the
use of meanvaiance andyss It is wdl known, however, that the parameters used in the
portfolio andyds problem are ungable through time. Thus, the weght proposad for property in
one period is unlikely to be that found in another. Consequently, in order to assess the case for
property more thoroughly, the impact of property in the mixed-asset portfolio is evduated on a
rolling bass over a long period of time. In this way we tes whether the indusion of property
sgnificantly improves the performance of an exigting equity/bond portfalio dl of thetime.

The man findings are tha the induson of direct property into an exising equity/bond portfolio
leads to increese or decreases in return, depending on the reative performance of property
compared with the other asset dasses  However, induding property in the mixed-asset portfolio
always leaeds to reductions in portfolio risk.  Consequently, adding property into an equity/bond
portfolio can lead to Sgnificant increases in risk-adjusted performance. Thus if the decison to
include direct property in the mixed-asset portfolio is based upon its diverdfication benefits the
answer isyes, thereisa* case for property” dl thetime!
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Istherea“Casefor Property” all the Time?
1. Introduction

The “case for propaty” in the mixed-asset portfolio is a topic of continuing interest to
practitioners and academics, see MacGregor (1990) and Byrne and Lee (1995) for
comprehensve reviews. The andyss is typicdly based on the use of meanvaiance andyss
techniques The early research suggested tha the induson of property in the mixed-asset
portfolio offered large reductions in portfalio risk due to the additiond diverdfication benefits
red edae offers over tha achieved from combining equities and bonds  Indeed, one Study
suggested an dlocation to property of 100 per cent! Subsequent research has focused on the
reesons for such a high weighting to property, which is dealy a odds with actud investor
experience.  The consensus is that the gppraisd-based property daa used in the andyds under
edimates the ‘true’ risk characterigtics of property and s0 the benefits of property as a portfolio
diversfier are exaggeraed. Later research has therefore tried to re-evauate the case for property
under more redigic assumptions about the ‘true nature of property returns, Byrne and Lee
(1995). However, this later work is dill performed over a fixed period of time, even though it is
well known that the parameters used in the portfolio andyds problem are ungtable through time
(Lee 1998). Thus, the weght proposed for property in one period is unlikely to be that found in
another, Lee and Byrne (1995).

Recognisng these issues, Sa-Aadu et al (2001) proposad tedting the divergfication benfits of
induding of propaty into an exiding optima mixed-asset portfolio, on a rolling bass to see if
property offers improved risk-adjusted performance when it is mos needed, i.e in voldile
market conditions. The authors conclude that property, as measured by the NAREIT monthly
index, offers addition risk/return benefits above that of smal-cgp stocks and bonds in the mixed
asset portfolio, especiadly during downturnsin the economic cyce

This paper peforms a smilar andyss to evauate the “case for property” in the UK but takes a
somewhat different agpproach.  Frg, the weight assgned to property, in the SaeAadu et al (2001)
goproach, could have a large variaion over time in the expanded portfolio. Casud observation
of actud propety holdings by inditution investors, however, indicates that there are only minor
changes in ther holdings over time, and Fros and Savarino (1988) show that condraining the
weights within the portfolio leads to better ex ante return performance. In addition, the wholesde
switching of holdings across the different asset classes, leading to a zero holding in a paticular
ast dass in one period, or an extremdy high holding in ancther, is unlikely to be representative
of actud investor experience. Secondly, the property returns used in the SaAadu et al (2001)
sudy were based on the peformance of the securitised property market, as measured by the
NAREIT index, rather than that of the direct property market. There is some doubt as to whether
the performance of REITSs is equivdent to that of the direct property, see inter alia Ambrose et al
(1992), Gyourko and Keim (1992), Liu and Mea (1992) and Ling and Naranjo (1999) among
others. Third, under the SaAadu et al (2001) approach the addition of property to the exiging
mixed-asset  portfolio may offer no improvement in risk/adjuged peaformance  As a
consequence, in various periods, the modd would indicate a zero holding in property. Thus, any
negative impact of the induson of propety on the exising mixed-asset portfolio is excduded
from the andyss Yd, investors need to be aware of the advantages and disadvantages of
holding in propety in the mixed-assat portfolio. Fourth, the drategic asst dlocation (SAA)



decison, that determines the normd weights of the mixed-asset portfolio, is made with reference
to the organisations risk tolerance and long-term financid gods In the case of insurance
companies and pengon funds this would be based on the actuarid assumptions made about the
lidhilities of the organisation, ligbilities that are not subject to wild fluctuations over time. Thus,
the drategic weights will see only minor revisons to take account of changes in the esimates of
the portfalio parameters and the different needs of the fund. So, dthough the SAA of the mixed
aset portfolio maybe periodicaly reviewed and occasondly rebadanced, such decisons will be
made only infrequently. Yet SaAadu et al (2001) rebdance the portfalio weights on a monthly
bass, which mogt inditutiona investors would find dther impracticd or unredidic. Indeed the
long lead times and high search and transaction codts in the direct property market would meke
such switches in and out of direct property difficult if not impossble to implement, within the
one-month holding period, even if such switching was prescribed by the moddling process-.
Hfth, dthough the fund manager may be given discretion to deviate from the SAA weghts to
teke advantage of any dhort-term tacticd condderation, such deviaions are usudly st within
tight limits (Harison, 1992). Consequently, investors need to be aware of the impact thet a
goecific holding in propety has on ther portfoio raher then widdy fluctuating portfolio
weights.  In other words, the “case for property” needs to be examined in a more redigdic
framework, with a specific dlocation to property, and based upon the returns in the direct

property market.

To take account of these concerns the approach here is to andyse the risk/return performance of
a number of equity/bond portfolios cdculaed on a roling bass and then to compare these
results with a number of expanded portfolios that dso contan a specific holding in direct
property over the same period. In this way the increase, or decrease, in performence from
induding propety within the mixedtasst portfolio can be assessed more thoroughly.  The
remainder of the paper is organised as follows. The next section discusses the data and the de
smoothing gpproach adopted in the paper. Section three desribes the research design employed.
Results are presented and discussed in section four. Findly, section five concludes the paper.

Data

The daa used in this dudy are the monthly returns of three asst classes equities, bonds and
property. The Financid Times All Share (FTAS) Index is used to represent the performance of
the UK equity market. Bonds are represented by the 515 years Gilt Index. The source of the
direct property maket daa is on the Inggnia Richad Ellis (IREM) Monthly Index, which is
based on a sample of 267 properties with a market vaue of £2.2 billion at the end of December
2001. This data used, in preference to the much larger Invesment Property Databank (IPD)
Monthly Index, as it is the longes monthly data series currently avallable (Barber, 1990), while
the IREM and the IPD monthly indices show dmilar peaformance characteridics
(Nanthakumaran and Newel, 1995). The returns data series covering the period 19792 to
2001:12, providing a time series of 274 returns. Table 1 contains summary daidics for the
monthly return series.

An examination of Table 1 indicates that equities had the highest risk (4.84%) over this period
but compensated investors with the highes meaen returns (1.36%) (coefficient of variation of

1 McNamara (1999) finds that 2-3 monthsisthe typical transaction timein the UK, even time during normal times.



3.56)°. Property in contrast offered the lowest return (0.92%) but significantly the lowest risk
(0.94%) (coefficient of variation of 1.03). Indeed the risk of property is less than haf of thet of
UK government bonds, 2.96. Table 1 shows tha the property data shows a dight postive
skewness compared with equities, which are negatively skewed, and the bond returns that are
symmelricd.  All asset dasses showing Sgnificant kurtoss and so nonrnormdity has indicated
by the Jarque-Bera test. More importantly the property returns data shows significant £, 2", 3
and even higher levels of serid corrdation, while the equity and bond data displays inggnificant
serid corrdation & dl levels

Table 1: Summary Statigtics of the Property, Equity and Bond Returns 1979:2 to 2001:12

Statistics Property Equity Bonds
Mean 0.917 1.360 1081
Std. Dev. 0.943 4.838 2.964
Skewness 0.425 -0.942 0.064
Kurtosis 4598 6.828 3.681
JarqueBeratest 3743 207.81 5.48
Probability 0.000 0.000 0.065
1st Order Serid Correlation 0.750 0.014 0.04
2nd Order Serial Correlation 0.681 -0.110 -0.012
3rd Order Serial Correlation 0.578 -0.118 -0.112

The low vadue of the second moment and the presence of ggnificant fird order serid corrdation
in the returns of commercid propety in the direct market is a common feature of internationd
databases, see Fisher, et al (1994) and Corgd and deRoos (1999) for comprehensive reviews.

The downward bias in the second moment of gopraisa-based property market indices is usudly
atributed to the behaviour of vaduers in conducting vauations and the tempord and cross
sectionad aggregation of individud property vaudions into the market index (Gdtner, 1991 and
Brown and Matysiak, 1998). To account for such gppraisd bias and to make the appraisa-based

property data more comparably with the market based equity and bond returns, the property data
was de-smoothed.

There ae a number of methods that have been developed to de-smooth the gppraisal-based
indices, but these can ke broken down to two basic gpproaches. Modes that assume market
pricing efficdency and those that do not. The modes that assume market efficiency are typified
by the gpproaches of Ross and Zider (1991) and Gdtner (1991). In this gpproach the ‘true
market returns are recovered from the vauation based series by gpplying an autoregessive filter
to the data st to derive a white noise process, which is then scded by taking the rdative risks of
property and the equity market. The dternaive methods that do not assume market efficiency
are typified by the gpproach of Gdtner (1993). This method atempts to recover the ‘true
market prices by moddling the underlying gpprasd process in order to correct for the weght
vauers give to past prices.

Both gpproaches are subject to criticism.

2 |f the large negative value of the equity data from the market crash in 1987 is removed, the mean monthly return is
now 1.46% and the standard deviation 4.54% (coefficient of variation 3.11). The skewness €0.36) and kurtosis
(3.62) statistics of the equity data are also reduced and although the equity data still displays non-normality (Jarque-
Bera statistic 10.28, p=0.01) it seems that the non-normality in the FTAS data is significantly affected by the 1987
market crash.



Fird, in the case of the gpproach that assumes market efficiency there may be some doubt as to
the efficiency of the pricing process within the property market. Secondly, a certain amount of
autocorrdlation within the data series may be acceptable, as the lenghth of the transaction periods
and high transaction cods within the property market would meake it difficult, if not impossble,
for investors to take advantage of such serid dependence. Thus a process that generates a white
noise process may have over-filtered the data set.  Findly, the rdative magnitude of the riskiness
of property and the equity market is based on survey results, which show a number of differences
across time and countries, Byrne and Lee (1993). Thus the use of a dngle vaue is probably

ingppropriate.

The approaches that do not assume market efficency, in contrast, depends heavily on the vaue
of the de-smocthing parameter chosen, as different weights will produce differing results.  In
addition, it is likdy tha the weghts will change through time as the qudity and quentity of
comparable evidence changes a different points of the property market cycle. Indeed, Brown
and Matysak (1998) find a grest ded of differences in the vdue that needs to be gpplied to
individud propety reuns through time hence a time vaying paamge may be more

appropriate.

To account for these complicationions the gpproach adopted here is to use the following modd
suggested by Gdtner (1993), which modds the ‘true returns as a one period lagged function of
the previous return:

r, =ar, +(1- ay,, (1)

where r”is the vauaion based return, r is the ‘true market price and a is the de-smoothing
parameter. The market price can then be recovered by the following equation:

f=2l - @ ayy @
a

where the de-smoothing parangter (dpha) is esimaed from the dope coeffident of the
regresson of the vauation based returns on their values lagged one period, as suggested by
Blunddl and Ward (1987)°, with the esimaion undertsken on a rolling bass®.  Such an

goproach has a number of advantages. Fire, equation 1 does not rdy on the assumption of
maket effidency, implidt in the pre-whitening process nor on the assumption of a condant

3 De-smoothing was only undertaken if the regression coefficient was significant different from zero at the 5% level.
This was done for two reasons. First, if the regression coefficient was insignificart this would imply the return
series displayed little appraisal bias and de-smoothing may not be required. Secondly, if the regression coefficient
was essentially zero the first term on the RHS of equation 2 would be extremely large leading to an explosion in the
return series and levels of risk (standard deviation) which could not be rationalised as representative to ‘true’ market
behaviour.

4 The analysis was also repeated with the appraisal based real estate series and a de-smoothed series using a
parameter derived from the whole data set. The resultant means, standard deviations and Sharpe ratios of the
expanded mixed-asset portfolio are qualitatively the same but naturally generaly better than with the results
reported here and so the results are not presented, but are available on request.



relationship between the variances of the property and equity markets  Secondly, this gpproach
dlows the de-smoothing paametler to vay over the rolling edimation periods to avoid any
misspecificaion from the use of a fixed de-smoothing parameter as noted by Brown and
Matysak (1998). Fndly such an goproach is condgtent with the optima behaviour of vauers
Quan and Quigley (1991).

Resear ch Design

The mean, dandad deviation and the Sharpe rdio (the return per unit risk) of a number of
equity/bond portfolio strategies were derived over a 36-morth ex post period®. The andysis then
moved forward 12 months with the parameters of the equity/bond portfolios re-estimeted usng
the updated returns data®. In other words the equity/bond investment strategies used a 12-mornth
rolling window, with the updated equity/bond portfolio holdings derived from this new daa
Once the weights of these equity/bond portfolios are derived the capitd market assets are then
scded down accordingly depending on the gpecific dlocation to propety, with the mean,
sandard deviation and Sharpe ratios of these expanded portfolios then cdculated”. In other
words, the dlocation of property in the mixed-asset portfolio is made independently of the other
capitd market assts.

The choice of 36-months determined by a number of consderaions. Fird, a suffidently large
number of data points are needed to minimise potentia optimisation errors that can arise when
|Emi-definite  covaiance matrices ae edimaed with smdl time s¥ies samples Ong and
Ranasinghe (2000). Secondly, the datidica tests employed, to test the dgnificance of portfolio
improvement, especidly the Jobson and Korkie (1981) tedt, lose congderable power with less
than 36 data points. Third, Sa Aadu et al (2001) use a 36-month rolling estimation period.

Four different ex post equity/bond portfolio drategies are conddered; (1) a nai ve equd weighted
portfolio, (2) a 60/40 (equity/bond) portfolio, (3) the optimad Sharpe portfolio, and (4) the
minimum  vaiance portfolio (MVP). The na ve portfolio was chosen, as it is the optimd
portfolio for those investors with no forecaging ability, Brown (1988). While Eun and Resnick
(1988) view this gpproach as the smplet way investors can dtempt to capture some of the
potentid gains from diversfication. However, such a portfolio is unlikdy to be hdd in practice
as it fals to take account of any differences in risk/return performance between the asset classes.
In contragt, a weight of 60% in equities and 40% in bonds is often advocated as the optimd long:

® The actual period is 37-monthsfor the real estate data, however, during the de-smoothing process one observation
islost leaving 36 observations.

® The calculations undertaken on December, i.e. it is assumed that the fund manager evaluates the mixed-asset
portfolio annually. The first calculations undertaken on the 36 months preceding December 1982, as this the first
time that a fully 36 months were available. This is a shorter period than the full data set, which starts February
1979.

" In a previous paper Byrne and Lee (1995) also considered the impact of cash within the mixed-asset portfolio.
There are anumber of reasons for excluding cash from this analysis. First, the proportion in cash depends upon the
availability, or lack of availability, of investment opportunitiesin the other asset classes. In other words, holdingsin
cash not determined by its investment characteristics and so cash should not be part of the mixed-asset class
optimisation. Secondy, if the optimisation process is |eft unconstrained the allocation to cash within the MVP can
be over 90%, an allocation clearly at odds with actual investor experience. Finaly, if afixed allocation to cash were
made casua empirical evidence would suggest a holding of only 2 or 3% isthe norm for most institutional investors.
Thus, the results are unlikely to be significant if cash is excluded from the analysis.



term equity/bond portfolio given the long run risk/relun peformance of the two asss
However, such a portfolio may not be effident in the short-run given the highly volaile nature of
returns overtime.  To account for such indability the actud ex-post optimad Sharpe portfolio was
cdculated as it the portfolio that offered the highest mean return per unit risk over the evauation
periol®.  Furthermore, the compostion of such a portfolio is independent of the investors
preference dructure, Tobin (1958).  Consequently it is the portfolio most condgent with
finendd theory and the mogt desrable to dl investors. Findly, property is dten characterised as
a low risk investment and s0 offers very good diversfication bendfits  Thus, if property is truly a
diverdfier it should have a dgnificant impact on the peformance of the MVP. This is because
the edimation of the weights in the MVP portfolio depends solely on the risk characteridics of
the assets.  The optimum Sharpe portfolio and the MVP, therefore, provide a stronger test of the
benefits of induding property within the mixed-asset portfolio than the first two Srategies.

To these various equity/bond portfolios a holding in property of 5%, 10%, 15% and 20% was
added and the resultant risk/return performance cdculated, the use of these differing weights
dictated by a number of factors. Fird, a holding of 5% is seen as the one of the lowest
dlocations to property that inditutiond investors have chosen to hold across the world, Chun
and Shilling (1998). Nonethdess, such a low dlocation is unlikdy to have a sgnificant impact
on the overd! portfolio performance. In cortragt, an dlocetion to propety of 10% weight is
likey to be leest weight property could have in a mixed-assat portfolio and il have an impect
on peformance. The 15% and 20% levels, meanwhile, have been suggested in a number of
dudies, as the target levd propaty should have in the mixed-assst portfolio. A halding of 20%
(or higher) suggested in many academic sudies before the adjusment of the property returns for
goprasa bias, see inter alia Sweeny (1988), Fogler (1984), and Firgenberg, et a (1988). In
contrast, the 15% dlocation has been advocated, as the weight property should have in the
mixed-asset portfolio on both an ex-post or ex-ante basis, even after correcting for appraisd bias,
Byrme and Lee (1993) and Lee et al (1996). UK institutiond investors aso see the 15%
dlocation as the taget dlocation they would like to see for property in their mixed-asset
portfolio, Byrne and Lee (1999).

The reasons for a fixed dlocation to property are twofold.  Firs, as a result of illiquidity in the
direct property market rebdancing a property portfolio may be impractical even within a yesr,
especidly in market down tuns.  The second condderdtion is the very high transaction cods of
managing a property portfolio compared with that of equities of bonds. For ingtance, it has been
uggested that 95% of the cods of managing a mixed-asset portfolio can be attributed to just 5%
of the assets (property). A congant dlocation to property would minimise these transaction
cods as under the scenarios proposed here changes in the compostion of the mixed-asset
portfolio are achieved by re-bdancing the equity and bond holdings. In other words, property
fund managers are likdy to favour a spedfic dlocation to property in the mixed-asset portfalio
that will remain largely unchenged overtime.

The redlocation of the capital market assets to property was done in three ways. Firg, the
holding in property replaced the same percentage in the equity holdings. In the second gpproach

8 This also makes the work comparable with that of Sa-Aadu et al (2001) as the approach they used, the volatile
bounds methodol ogy of Hansen-Jagannathan (1991) produces results that correspond to the optimal Sharperatio.



the percentage dlocated to property replaced the same proportion in the bond holding.  Findly,
the holding in property was equaly split between the equity and bond weightings’. In this way
the impact of propety on the mixed-asset portfolio could be evauated under a number of
scenarios.

To evduate the rddive peformance of adding property to an exiding equity/bond portfolio the
difference in mean, dandard deviation and Sharpe performance (return per unit risk) of the
various portfolio srategies were tested by the following datidica tets. The difference in means
was asesed by the t-test. The difference in dandard deviaion was evduated by the Brown
Forsythe modified Levene tet (Brown and Forsythe, 1974). The difference in the Sharpe
performance between the initid equity/bond portfolios and the expanded portfolios, containing
property, was evauated by caculating the Jobson and Korkie (1981) Z datidtic.

Results
Portfolio Returns

Teble 2 presents the average, maximum and minimum percentage increases (+), or decreases ¢),
in mean retuns of the expanded portfolios containing 5%, 10%, 15% or 20% in propety
compared with the four equity/bond portfolio investment drategies and for the three re-dlocaion
methods, over the whole 20 periods of andyds. As can be seen, holding property, over this
period, has on average led to dight reduction in portfolio returns compared with the initid
equity/bond portfolios.  This is true for al four-portfolio strategies and a dl property dlocations.
The gestest impact is when the dlocation to property replaces the same dlocation in equities the
least when property replaces bonds.

The maximum and minimum vdues in Table 2, however, show that the average results hide a
good ded of variation over time. As seen in Figure 1'° an dlocation of 5% or 20% to property,
replacing the same percentage in equities, shows that there are periods when including property
can lead to an increase in return. Figure 1 shows that an dlocation of 5% to property whilst only
leading to amdl reductions in portfolio return overdl, rardy offers a pogdtive improvement in
performance. In contrast, an dlocation of 20% to property naturdly leads to large increases and
decreases in portfolio return in the mixed-asset portfolio.  Not surprisngly these are the periods
when property performed well, as during the property booms of 1986-1990 and 1999-2001.
However, basad on the results of t-tests, not shown, in no case is the increase or decrease in
mean return of the expanded portfolios containing property Sgnificant different from that of the
equity/bond portfolios, for any re-dlocation to property in any period, and for dl portfolio
invesment Srategies

Table 2: Percentage Increase (+) Decrease (-) in Portfolio Mean Dueto Adding
Property to the Existing Equity/Bond Portfolios 1982-2001

° |f the required allocation to property was greater than the holding in either equities or bonds the following
procedure was undertaken. The proportion in property was added to the equity/bond portfolio until the allocation to
the asset it was to replace was driven to zero, while the remaining proportion was then taken from the other asset, a
process that was only required in very few cases.

19 The graphs for the position when property replaces bonds or equity/bonds show similar results and so are not
shown but are available upon request.



Replacing Equity Bonds Equities/Bonds
Property % 5 10 15 20 5 10 15 20 5 10 15 20
[50/50 Equities Bond Portfolio
Average -0.1 -28 -56 -84 18 0.9 00 -09 09 -10 -28 -46
Max 394 250 106 93 |[529 519 509 499 462 385 308 231
Min -5.8 -11.6 -174 -23.2| -64 -128 -19.2 -256 -6.1 -12.2 -183 -244
[60/40 Equities Bond Portfolio |
Average -12 24 36 -487]-05 -10 -16 -21 -09 -17 -26 -34
Max 16.0 32.0 480 640 64 128 193 257 112 224 336 4438
Min -59 -11.8 -176 -235| -65 -129 -194 -259 -6.2 -12.3 -185 -24.7
[Ex Post Shar pe Equity/Bond Portfolio |
Average -18 37 55 -72]-10 -19 29 -38 -14 -28 -42 56
M ax 3.0 6.0 9.0 119 | 44 87 131 174 3.2 6.3 9.5 127
Min -6.5 -13.0 -195 -249| -6.0 -121 -181 -242 -6.0 -12.1 -18.1 -24.2
|M inimum Variance Equity/Bond Portfolio |
Average -16 -32 44 -547-06 -12 -19 -25 -11 -22 -34 -45
M ax 84 168 251 335| 51 101 152 203 59 11.7 176 235
Min -79 -157 -18.1 -242| -6.0 -12.1 -181 -242 -6.0 -121 -18.1 -24.2
Portfolio Risk

Table 3 shows the average, maximum and minimum percentage increases (+), or decreases €), in
portfolio risk (dandard deviation) of the expanded portfolios containing 5%, 10%, 15% or 20%
in property compared with the four-equity/bond portfolio invesment drategies and for the three
re-dlocation methods, over the whole 20 periods of andyss  Here the risk reduction benfits of
propety within the mixed-asset portfolio are dearly demondrated. In dl cases the indudon of
propety leads to a reduction in portfolio risk in the expanded portfolio compared with its
equity/bond comparator, the reduction in risk increesng when more is dlocaed to propety
irrespective of the invesment draiegy or re-dlocation scheme.  The grestest reduction in risk
typicdly occurring for the amples portfolio draegies, i.e the egua-weghted and 60/40
portfolios, as would be expected. Nonetheess, the expanded mixed-asst portfolios containing
propety dill offers average reductions in portfolio risk of between 15%-20% even when
compared with the eficient equity/bond portfolios, i.e the Sharpe and MVP portfolios. The
grestest reduction occurring when the dlocation to property is 20% and the least when only 5%
is re-dlocated to property. However, Figure 2 shows that this reduction in risk is varigble over
time

Figure 2 shows that an dlocation of 5% to property, replacing the same percentage in equities,
across al re-dlocation schemes, leads to only minor reductions in risk levds In contradt, a
holding of 20% in property, replacing the same percentage in equities, can lead to a percentage
reduction in risk of over 33% or 40% in some periods, depending on the re-dlocation scheme.
More importantly, an dlocation of 20% in propety dill offered equity/bond portfolios
reductions in risk of about 20% even during the property market crash of 1990-1993. In other
words, property offers portfolio diversfication benefits dl the timel  However, in only one case
was thee a dgnificant diffeeence in portfolio sandad devidion between the exising
equity/bond portfolio and the expanded portfolio containing property, based on the results of the
Brown-Forsythe test.

Table 3: Percentage Increase (+) Decrease (-) in Portfolio Risk Dueto Adding
Property to the Existing Equity/Bond Portfolios: 1982-2001

Replacing Equity Bonds EquitiesBonds
Property % 5 10 15 20 5 10 15 20 5 10 15 20




[50/50 Equities Bond Portfolio

Aver age -6.6 -12.7 -18.7 -24.41 -3/ -7/0 -10.2 -13.3 -52 -10.1 -15.0 -19.8
M ax -9.1 -18.0 -26.7 -35.1|-13.8 -22.8 -31.8 -40.8 -9.6 -143 -19.1 -23.8
Min -51 -58 -63 -67| -09 -17 -24 -29 -43 -85 -126 -16.6
[60740 Equities Bond Portfolio
Average -65 129 -19.2 -2547] -25 -49 -72 -93 -46 -91 -136 -180
M ax -80 -16.0 -239 -316| -44 -87 -128 -167 -5.0 -10.1 -151 -20.0
Min -55 -109 -16.1 -21.3| -05 -09 -13 -15 -38 -75 -112 -1438
[Ex Post Shar pe Equity/Bond Portfolio
Average -54 103 -147 -188] -45 -89 -132 -174 -5.0 -10.0 -148 -195
Max -6.6 -13.0 -193 -255| -52 -104 -156 -20.7 -58 -11.1 -164 -21.6
Min -6 -64 -78 -76| -13 -23 -31 -3.7 -40 -79 -117 -155
[Minimum Variance Equity/Bond Portfolio |
Average -47 -89 -126 -163| -49 -98 -145 -192 -49 -97 -144 -188
Max -54 -106 -15.7 -205| -5.2 -10.3 -154 -204 -53 -10.6 -159 -21.0
Min -40 -55 -77 -71| -45 -89 -131 -17.2 -44 -88 -126 -155
Sharpe Performance

As the reduction in portfolio risk is greater than the fdl in portfolio returns, from adding property
to the equity/bond portfolios, this can lead to large improvements in risk-adjusted performance,
as shown in Table 4. As can be seen in Table 4 the return per unit risk (Sharpe Ritio) of the
expanded portfolios, containing property, shows an increese in risk-adjusted peformance of
about 15% on average overd| across the various invesment drategies and re-dlocation schemes,
but as much as 153%, in one period, for specific dlocaions The grediest improvement in
Sharpe performance occurring when the holding in property was 20% and consequently the least
impact occurred for the 5% alocation.

Table 4: Percentage Increase (+) Decrease (-) in Shar pe Performance Due to Adding
Property to the Existing Four Equity/Bond Portfolios 1982-2001

Replacing Equity Bonds Equities’Bonds
Property % 5 10 15 20 5 10 15 20 5 10 15 20
[50/50 Equities Bond Portfolio

Average 69 113 164 221] 61 93 128 167 65 103 144 191
Max 472 327 434 646 | 774 96.8 121.3 1531 616 616 616 616
Min 0.5 1.0 15 18 | -35 -74 -116 -161 -15 -32 -51 -73
[60740 Equities Bond Portfolio

Average 57 122 197 283 21 41 6.1 8.0 3.9 81 127 178
M ax 252 546 893 1308 7.1 142 213 282 159 332 520 725
Min 0.2 0.3 0.3 03 | -40 -83 -13.0 -180 -19 -41 -65 -9.2
IEx Post Shar pe Equity/Bond Portfolio |
Average 3.8 75 109 1447 37 77 119 164 338 80 125 173
Max 9.0 183 291 412 | 91 190 295 412 95 195 30.0 412
Min -12 -27 -43 -63 | -12 -27 -43 -63 -12 -27 -43 -6.3
[Minimum Variance Equity/Bond Portfolio

Average 3.2 6.2 9.3 1287 45 95 148 207 4.0 83 128 177
Max 129 251 355 463 | 103 214 336 469 112 232 361 496
Min -29 -66 -53 -87| -12 -27 -43 -63 -12 -27 -43 -63
[Per centage Number of Times when thereisa Significant Difference in Sharpe Perfor mances |
50/50 0 20 30 45 0 0 5 5 0 0 20 60
60/40 0 5 35 60 0 0 0 0 0 0 0 45
Sharpe 0 0 5 10 0 5 25 45 0 5 20 60
MVP 0 0 0 5 0 5 35 80 0 0 25 50

Two dternative procedures have been used in previous dudies to test the sgnificance difference
in the Sharpe ratios of portfolios. The fird method is that suggested by Gibbons et al (1989) and
the second test is that proposed by Jobson and Korkie (K) (1981). However, use of the Gibbons
et al tedt datidic assumes that portfolio holdings are uncondrained, i.e. short sdling can occur,



an assumption that is unredigic within most capitl market but especidly in propety makets
If no short sHling is assumed this means that the didribution of the tes detidic is unknown and
needs to be approximated usng smulaions, Glen and Jorion (1993). In contradt, the K datidtic
can be usad without adjustment for congrained portfolio dlocation, i.e. with no short sdling as is
the case here, and S0 is eader to goply. In addition, the results of the Gibbons et al and XK tests
produce smilar conclusons, Lee and Stevenson (2001). Jobson and Korkie (1981) showing thet
the test datidic is goproximady normdly digributed with a zero mean and a unit Sandard
deviaion for lage samples Thus obsaving a ddidicdly sgnificant Z score between two
portfolios can be seen as a srong evidence of a difference in risk-adjusted performance.  Jobson
and Korkie (1981) and Jorian (1985) note, however, that the Satistical power of the test is low,
especidly for amal sample Szes i.e. less than 36 observations

Usng this goproach the find pand of Table 4 shows that an dlocation of 5% to property never
leads to a dgnificant increae in rik-adjusted peformance, across any of the invesment
drategies and re-dlocation schemes. An dlocation of 10% to property, meanwhile, only shows
a dgnificant improvement in portfolio performance in a few periods and then only agang the
smplest portfolio drategies, i.e. the equa-weighted and 60/40 portfolios. Indeed, an dlocation
of only 5% or 10% would more than likely lead to a reduction in portfolio performance, once the
higher management cods of the direct property portfolio were consdered. It is only when the
holding in property is 15% and especidly 20% that the ‘true portfolio enhancing characteridtics
of propety in the mixed-assat portfolio redly begin to be seen. When an dlocation of 15% or
20% in property is conddered Table 4 shows a number of features of interest.  Firdt, when the
dlocation to propety replaced the same percentage in equities Table 4 shows the grestest
increese in peaformance and dgnificance is achieved in the smple equa-weighted and 60/40
portfolios, as is to be expected. However, a 15% or 20% dloceation to property rarely leads to a
dgnificant increese in performance when compared to the efficient equity/bond (Sharpe and
MVP) portfolios The reverse is true when property replaces bonds in the expanded portfalio.

Replacing 15% or 20% in bonds with property leads to the greastes increese in Sharpe
performance and leved of dgnificance when compared with the efficient equity/bond (Sharpe and
MVP) portfolios rather than the na ve (equaweighted and 60/40) portfolios. This is probably
due to the higher percentage holdings of bonds in the efficent portfolio drategies compared
with the na’ ve invesment portfolios, and the lower leves of returns of bonds compared vith
equities (see Table 1). Findly, 15% or 20% in property replacing an equad amount of equities
and bonds seems to offer the best performance across dl the equity/bond investment drategies.
As shown in the find pand of Table 4 an expanded portfolio containing 20% in property,
replacing an equa amount of equities and bonds, would have offered sgnificant improvements
in risk-adjusted performance for up to 60% and not less than 45% of the time.  This confirms the
findings of Sa-Aadu et al (2001) who found that red estate invesment offers improved leves of
risk-adjusted performance compared with an exising optima mixed-asset portfolio aove that of
bonds and smdl company stocks.

Concluson

The advantages of induding propety to the mixed-asset portfolio has been the subject of
continuing andyds by academics the initid dudies suggesting an dlocation to property far in
excess of that observed in practice.  This difference is usudly atributed to the use of apprasa-
based property data in @mparison with market-based equity and bond returns.  Appraisal-based
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data, which has been shown to dgnificantly under edimae the individud and portfolio risk
characterigtics of the property returns and S0 over emphasse the dlocation to property. The later
work has tried to account for such gppraisd bias by de smoothing the property data to test the
cax for propety in a more redidic context. Nonethdess, such dudies have inferred the
dlocation to propety over a fixed period, even though it is wdl known tha the portfolio
paamees ae undable over time. Thus an dlocaion implied in one period is unlikely to be the
same in another. To address this issue this paper has andysed the “case for property” in the
mixed-asset portfolio on a rolling basis to see if property would have offered improved portfolio
risk/return performance dl thetime.

Usng monthly deta, over the period 1979:2 to 2001:12, the main condusions are that incuding
property into an exiging equity/bond portfolio can lead to an incresse or decrease in portfolio
returns, depending on the performance of property reative to the other asset classes. However,
the induson of propety within the mixed-asset portfolio always leads to reductions in risk, even
after the property data is de-smoothed to account for any potentid gppraisd bias in the return
sries.  In other words, the benefit of induding property in the mixed-asset portfolio comes from
its risk reduction &hility rather than any return enhancement.  This large reduction in portfolio
rsk, a the cost of only a minor loss in average returns, meant that property dso offered increases
in risk-adjusted (Sharpe) performance a good ded of the time.  Indeed, the results here show that
adding propety into an exiging equity/bond portfolio often led to significant increases in risk-
adiusged paformance. This is egpecidly s0 for an dlocation to property of a leest 15% but
egpecidly a 20%. In contrast, an dlocation of only 5%, or even 10%, to property offers little
improvement in risk-adjusted performance.

In condusion, if the decison to indude property in the mixed-asset portfolio is based upon its
divergfication benefits the answer is yes there is a “case for property” dl the time  Confirming
the findings of SaAadu et al (2001) who used a different methodology and data set. However,
this is only true if the dlocation to property is about 15% or 20%. Indeed an dlocation of only
5% or even 10% is likely to prove detrimentd to the performance once the nanagement costs of
property are taken into account. So to truly regp the benefits of induding property within the
mixedkasset portfolio inditutiond investors need to condder an dlocation of a least 15%, but
more likey 20%.
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Per centage Increase/Decrease in Mean Return

Figure 1: The Percentage Increase/Decrease in Portfolio Return from Replacing 5% and 20%
in Equities with Property for all Four Equity/Bond Strategies. 1982-2001
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Per centage Decrease in Portfolio Risk
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Figure 2: The Percentage Decrease in Portfolio Risk from Replacing 5% and 20% in Equities
with Property for all Four Equity/Bond Strategies. 1982-2001
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