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Abgract

The quedtion as to whether it is better to diversfy a red edtate portfolio within a property
type across the regions or within a region across the property types is one of continuing
interest for academics and practitioners dike.  The current sudy, however, is somewhat
different from the usud sector/regiond andyds teking account of the fact that holdings
in the UK red etate market are heavily concentrated in a single region, London. As a
result this dudy is desgned to investigate whether a red estate fund manager can obtain a
datidicdly ggnificat improvement in riskireturn paformance from extending out of a
London based portfolio into firgly the rest of the South Eagt of England and then into the
remander of the UK, or whether the manger would be better off staying within London
and diversfying across the various property types. The results indicating that daying
within London and diversfying across the various property types may offer performance
comparable with regiond diversfication, dthough this conduson largey depends on the
time period and the fund manege’ s ability to diversfy efficently.

K eywords: Sector/Regional Diversification, Portfolio Performance Improvement.
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Testing the Statistical Significance of Regional & Sector Diversfication
| Introduction

In deciding to expand a red edae portfolio within a domestic market a key point of
interest is the redively benefits of sector (across property types within a region) versus
regiond (across the regions within a property type) diverdfication. A rdaed quedion is
whether overdl diverdfication is to be prefered. However, the UK market presents a
paticular problem when consdaing sector and regiond divergficaion. The investment
inditutions, insurance companies and pendon funds, in the UK, together with foreign
investors have a bias towards London, especidly the City office market.

A number of reasons exig for this focus of invesment in London by UK inditutions
Frg there is more information on the red estate market of London, epecidly so for City
offices, as London is the most researched region in the UK and Europe. Second in terms
of the sock of offices London accounts for the mgority of the totd office space in the
UK. Third dthough the speed and cods of transaction varies enormoudy from one
property type to another and across properties of differing lot-gzes London typicdly
offers the grestet speed of execution, for properties of a Smilar lot-sze, across dl
property sectors McNamara (1999). Consequently for mogt inditutiond investors in the
UK property in London provides an essy entry into direct red edtate investment market.

As a result whilgt the bias towards London has declined over time, due to the server
market collapse of offices in London market in the early 1990's a the end of 1999 the
UK inditutiond invesors dill hedd over one-third of thear invesments in the London
region.

Smilar arguments can be made to explain oversess invesor interest in London. Not only
is London the mogt researched, potentidly mogt liquid and contains a sufficient stock of
the right qudity the but London office maket is the most maure maket in Europe
(Keogh and D'Arcy, 1994) and is on a par with those found in the USA (Gordon, 2000).
Alongdde this propaty in the UK shows rdatively longer lease lengths a more the
favourable lease-dructure and relatively lower transaction costs compared with Europe.
All of which makes London the firs port-of-cdl for invesment in Europe by dmos dl
oversess investors, DTZ (2000). For example, over the period 1988-1996, 80% of UK
purchases by oversess invesiors were concentrated in London. As a result oversess
investors now hold one-fifth of the tota office gock in the City, Lizieri e d (2000).
Furthermore dthough oversess invedors have darted to diversfy out of London (DTZ,
2000), 60% of purchases are Hill concentrated in London, and the capital dill remans the
focus of attention of overseasinvesment.

This implies that mogt UK inditutiond and oversess investor portfolios are rddively un-
divadfied  Thus the primay inteex of the andyses hee is to invedigae the
incrementa  contribution provided by sector and regiond diverdfication in enhancdng the
risk/return profile of ared edate portfolio initidly heavily concentrated in London.



However, to teke full advantage of such an expangon it may well be tha fund managers
will have to desgn complex weghting schemes. If s, these potentid benefits of sector
and regiond diversfication may be unatainable without perfect foresght.  Alternatively,
perhgps the contribution of sector and regiond diversfication is atanable with even the
most na ve of invesment drategies.  For example, Cheng and Liang (2000) in a
compaison of the peformance of regiond divergfication in the US find that dthough
optima portfolios do ggnificantly outperform their equa-weighted dternetive on an ex
post basis, when the andyss was repeated on an out of sample basis, there proved to be
no ddidicd difference in peformance. Indeed in some cases the equd-weghted
portfolios showed greater peformance than portfolios condructed usng mean-variance
andyss.

In order to examine these issues we form a number portfolios that can be directly
compared to a number of benchmark portfolios, as well as to each other. Then using the
datisticd tests developed by Gibbons, Ross & Shanken (1989) and Jobson and Korkie
(1981), we invedigate whether the benefits that accrue from the differing divergficaion
draegies are gaidicaly sgnificant or not.

Soecificdly, the comparisons underteken here should help in providing answers to a
number of questions;

1. Is it better to diversfy out of London across the regions within a property type or to
day within London and diversfy across the sectors?

2. Are the bendfits of sector or regiond diversfication dependent on the weghting
scheme employed? In other words is mathematica programming required to regp the
benefits of diverdfication, or can rdaivdy Imple invesment drategies be applied
without any red lossin divergfication benefits?

3. How much divedficaion is needed to produce portfolios that display risk/return
characteridics, which are ddidicdly indiginguishable from tha displayed by optimd
divergfication?

The remainder of the paper is organised as follows. The next section reviews previous
resesarch in the UK on red edate portfolio diversfication. Section three gives detalls of
the methodology and the research design employed. Section four describes the data and
presents the results of an initid andyds covering the whole period.  Section five then
tests the stability of the initid results over two sub-periods, representing different types of
market performance. Findly, section six condudes the paper.

[l. Studies of Sector and Regional Diversfication in the UK
There have been a number of studies of sector and regiond diversfication within the UK.

Two man gpproaches have been adopted to investigate this issue, the condruction of
effident frontiers usng modern portfolio theory (MPT) and/or by the use of dudering



techniques  Extengve literature reviews are to be found in Hamdink, e a (2000) and
Lee and Byrne (1998).

For example, Eichholtz e d (1995) find that, in terms of diverdficaion, regiond
divergfication vaies from region to region and that the grestest benefits accrue the
further te region is from London. In the case of property type divergfication the authors
find that the corrdations are srongest between the office and indudtrid markets and less
dgnificant between retal and the other two sectors  This suggests a limited scope for
diverdfication within a region across propaty types Results borne out by congructing
efficent frontiers based on the tenets of MPT. The authors find thet in the UK office
market diversfication was optimised over the North and South regions or just the London
market. Indeed for the riskiest portfolios in the UK, diversficaion across property types
within London proved to be dmogd as effective as countrywide diversfication by region
and property type. In contradt, the retall and indudrid sectors provided results congstent
with results in the US, with totd diversfication across sectors and regions as the
optimum drategy.

Lee and Byrne (1998) invedigated the issue of sector and regiond divergfication within
the UK by comparing a vaiety of efficent frontiers. In particular the authors compared
the efficent frontiers produced by sector diversfication agang three types of regiond
portfolios, those based on the sandard adminidrative regions of the UK, a ‘3 super-
regiond’ classfication and economicdly defined regions based on trave-to-work areas.
In line with the previous work the authors find thet sector portfolios generdly dominates
the regiond portfolios, however defined, and that certain functiona groups outperformed
the sandard regiond dassfication. However, the ‘SuperRest’ region, which contains al
other ‘peripherd’ aress other than London and the Southeast, would have outperformed
dmog dl other diverdficaion drategies. This confirms the observaion of Eichhdtz &
a (1995) that diverdfication bendfits increase the further away from London and that the
ample 3x3 dasdfication scheme presents a reasonable investment drategy.  Nonethdess
the authors note tha some of the functiondly based ‘regions produced comparable
results to those of the ‘SuperRest’ region and may be preferred by fund managers as they
provide more ingght into the reasons for a region's performance than that presented by
the standard geographical aress.

Byrne and Lee (2000) find dmilar results when investigating the extent of risk reduction
that can be achieved across the sectors and regions.  Using annud returns data from 392
locd authorities in the IPD Local Markets Report the authors find that the grestest
percentage reduction in totd risk, from nai ve diversfication, across the three sectors
retal office and indudrid and the four regions, London, the South Ead, the South West
and the North (the rest of the regions) occurs within the regiond portfolios soread across
the three sectors.  In contrast the sector portfolios spread across the four regions showed
only minor reductions in risk, with the office sector showing the worse performance.
Byrne and Lee atribute this to the fact that the average corrdaions within a region were
lower than the corrdation across the sectors, the lowest average corrdation, and so the
grestest risk reduction potentid, occurring in the regions the further away from London.

The authors therefore conclude thet this indicates that two properties in the same sector,



but in different regions, are closer subdtitutes than two different property types in the
same region.  As a conseguence divergfication within a region across the sector is
preferable in terms of risk reduction from diversfication across regions within a sector, a
relt confirming the previous gudies by Eichholtz et d (1995) and Lee and Byrne
(1998).

The dterndive gpproach to MPT is to use duger andytic techniques on the returns data
of individud property markets (essentidly towns) to try identify the extent to which the
urban aress duder by sector or regiond. That is if the regiond dimendon plays an
important role in return determingtion property markets will duser by location. Then as
the aggregeation of the data continues ‘gandard’ regions should be formed. In contradt, if
the returns in the loca property market are more determined by property type, sector
clusters might be expected.

Cullen (1993), udng cuge andyds techniques on 5500 properties from the IPD
datdbase, finds that indudrid propety in rdatively homogenous across the UK, while
retall properties partitioned more on owneship and leese terms rather than on any
regiond bass In contrast the office market displayed a didinct geogaphicd dructure,
with City offices showing the grestest difference compared with the rest of the UK.

Hoedi, e d (1997) and Hamdink, e d (2000) usng quarterly data from 1977-1995 find
amilar results to those of Cullen in that there gopears to be a geographicd dimendon to
the office and indudrid property types but none for retall propety. In paticular the
centrad London office market, especidly the City office market, behaves differently from
the Southeast and the rest of the UK, the distinctiveness of London becoming stronger in
the second hdf of the andyds period. A dmilar conduson was found for the indudrid
property sector, which digdlayed a silit into a London cuder, the fringe immediately
around London and dl other ‘peripherd’” markets. In contrast the retall property markets
cdugered into a sngle group and faled to show a diginct London dimenson. A
concduson maintained even with a more refined regiond dasdficaion scheme.  Fndly
the authors confirm the findings of Eichholtz et d (1995) that the 9-group dassfication
provides aussful framework for the real estate portfolio construction process.

Basad on the results of numerous sudies usng MPT, in the UK and other countries of the
world, the generd consenss is tha propety type (sector) dominates geographica
(regiond) diversficaion. When dudering methodology is goplied to the red edae
returns, in order to discover the sector/regiond ‘dimensons within the data, two further
points of interest have been identified. Frg in line with the results from the sudies usng
MPT the property markets gppear to cluster by property-type rather than region, a result
mogt noticesble in the retall sector.  Second, London offices, and especidly the City
dfice maket, is somehow ‘differet’ from the other propety types and regions and
forms a didinct cluger, see Hamdink, e a (2000). Findly both the results of MPT and
cuger andyss show that the UK red edtate market can be effectively grouped by a X3
classficaion scheme for portfolio investment purposes, with little to be ganed from a
more refined dassfication scheme. That is property market data can be dassfied by the



three-property sectors, office, retal and indudrid across three geographica  aress,
London, the remainder of the south east and the rest of the UK.

This pgper extends this previous work in a number of ways Frd this andyss
invedigates the issue of sector and regiond diverdfication dating from a redidic
portfolio dructure, i.e one heavily concentrated in London.  Secondly by usng
portfolios, which differ only in thar complexity, the impact of diverdficaion is
examined to see whether the benefits accrue from the oreading of assets across different
market segments or from the optimdity of the dlocation. Third the data used here is
based on actud property data from the Invesment Propety Databank (IPD) monthly
index. In contragt the data used in previous work by Eichholtz e d (1995), Hoedli, et d
(1997) and Hamdink, et d (2000) is hypotheticd, based on properties of a particular
pecification, were the rents quoted are not actud proven rents but rather a vduer's view
of the open market rent based on market knowledge. The gpplicability of the results to
actud property portfolios is therefore unclear. Next the data used is monthly over the
period 1987 to 1998; previous studies used quarterly or biannualy data from 1977 up to
1995 in the latest sudy. We can test therefore whether their condusions are maintained
over a different time period and with a different data source.  Findly the use of monthly
data provides sufficent deta points so that we can invedtigae the stability of the results
over anumber of different time periods.

[11. Methodol ogy
Research Design

In order to evduae the bendfits of sector and regiond diverdficaion a number of
portfolios were condructed dl dating from a portfolio that initidly was soldy invested
in a market sector of London and was then expanded across various sectors and regions.

In the fird case the tedts are run on the bass of examining whether a red edate fund
manager can obtain a daidicdly dgnificant improvement in performance by extending a
portfolio out of London into firdly the rest of the south east of England and then into the
remander of the UK on an equa-weighted bags. In the second drategy we initidly Start
with a London basad portfolio and then cdculate the optimd portfolio that maximises the
new portfolio's Sharpe raio by firs adding the south eest region and then the rest of the
UK. The two drategies therefore only differ in the complexity of the weaghting scheme.

Hence, in any sector/regiond portfolio, which is made up of the same assets any
reduction in diversfication bendfits from less than optimd weighting can be identified.
The andyss was then repeated within the London region to examine the bendfits of
sector  diverdfication, with the andyss undeteken usng the optima and na ve
invesment drategies.

The purpose of such an goproach is to isolate the role that sector or regiond spread and
the weghting schemes play in the diverdficaion process In other words snce each
portfolio can be directly compared to another which differs only in one dimenson
(sector/regiond or weighting) we are able to control for one factor so the influence of the
others can dealy be identified. As a consequence andysng these different portfolios



dructures helps in assesang whether the benefit of diverdfication lies in the complexity
of the weighting schemes or the sector and regiond Spread.

To obtain a measure that can be used for comparisons between the different portfolio
combinations, we condruct that optimum portfolio that achieves the greatest risk/return
performance over a paticula time period, i.e the one with the highet Sharpe ratio.
Thus the identification of the optimum portfolio is cudd to this andyss snce this
theoreticd portfolio captures the maximum diversfication benefits over a particular time
frame.  Clealy, this portfolio is not redidicdly achievable but ingtead, provides the
mogt dringent benchmark againg which dl other less diversfied portfolios can be
compared.

However, while the maximisation of a portfolio’'s riskireturn trade-off is conggent with
financid theory, a property portfolio fund manager may need to condder other agpects of
property investment not captured in returns.  These other factors indude the large lot-
gze and indivighility of propety, the lack of a centrdised maket place, limited
informetion, long transaction periods and high transaction cods.  Naturdly the large lot-
dze and indivishility of assts hinder the condruction of a fully divergfied portfalio.
But even where a more diverdfied portfolio is sought, there will inevitebly be some
concentration.  The high transaction codts, long transaction times and lack, or poor
qudity, of information will inevitably dow or even undermine any atempt to implement
a sydemdic dvedficaion draegy. Consquently  fund meanagers will  naurdly
gravitate towards an invesment drategy thet builds on ther <kills in the red edate
market. This will lead fund mangers to focus on certain sectors or regions of the market
in which they have specialised knowledge or expertise It is not surprisng therefore to
se inditutiond investors and epecidly oversees fund managers  focusing  their
invetments on a paticular sector and region of the maket, i.e London offices. This
market segment is the most researched, provides the greastest number of trophy buildings
and is posshly the mog liquid market segment in the UK. Thus dthough a London
office based portfolio may not be the mogt diverdfied, such a portfolio may offer the fund
manager other benefits not found in a property portfolio spread across the sectors and
regions of the UK. Nonehdess we rdy on mathematicd programming to find the
optimum portfolio over a paticular time period againg which dl other portfolios can be
eva uated.

Expressed mathematicaly the objective function isto:

. Rp - Ry
Max(SharpeRatio) = ——

Sp

@

where: ﬁp is the expected return on portfolio p, R; is the risk-free rate of return and Sp

is the gandard deviation of the portfolio. In conducting the andyss the portfolio weights
were condraned to be pogtive (i.e, no short sdes were dlowed), with the fractions
summing to one. For amplicity the risk-free rate of return was assumed to be zero.



Two other benchmark portfolios are dso consdered. The fird is an equa-weighted nai ve
portfolio of dl 9 assats The second is the IPDMI a market-weighted index that
represents the ‘consensus performance of dl funds in the IPD monthly universe. Unlike
the unredigic and uncondrained portfolio identified by maximisng the Shape Ratio,
these two benchmarks of performance are doser in Sorit to the portfolios againg which
fund peformance would be compared. In other words out-peformance by the
sector/regiond  portfolios is possble in comparison with these two portfolios, unlike the
caxe above These two benchmaks of peformance provide a more redidic if les
sringent measures of performance.

Testing the Sgnificance of Portfolio Improvement

We use two dternative goproaches to assess the improvement in paformance. The firg
is that proposed by Gibbons, Ross & Shanken (1989), which compares the Sharpe ratios
obtained for both the origind data and the extended portfolios The daidic has a F-
distributionwith (T- N, N) degrees of freedom and can be displayed as:

(T' Nz)(az 612)
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Where al IS the initid maximum Sharpe raio, dz is the maximum Sharpe ratio from the
expanded data set, T is the number of obsarvations, N, isthe number of core assets, N,
isthe number of total essstsand N can be definedas N, - N, .

Usng this ddidic Rubens e d (1998) teded the bendfits of adding internationd
inestments to a domegtic mixed-asst portfalio, the authors finding little improvement in
peformance. In a smilar way Cheng and Liang (2000) find little datidica difference in
performance of regiond portfolios condructed usng MPT compared with an equd
weighted drategy. However, in both cases the authors use the satistic uncondrained, i.e.
they implictly assume short sdling can occur, an assumption that is unredidic within
most capitad market but especidly in red edae markets.  If no short sdling is assumed,
however, this means tha the F didribution is unknown and needs to be agpproximated
usng dmulations In order to agpproximate the didribution we adopt the gpproach
utilised in dudies such as Glen & Jorion (1993) and Stevenson (2000). Initidly, the
higorica returns, variances and covariances are cdculaed, with the returns modified o
that the null hypothess concarning the mean-variance effidency of the initid set of assats
is sdtiffied. The optima portfolio of N, assets that maximizes the Sharpe ratio is then
cdculated, under the assumption of no short sdling.  The expected returns on the
additionad assets are forced to be proportiond to ther beta rdaive to this market, thus
ensuring that the optima portfolio is the same for the sample of N, and N, assets. The
st of gmulated returns is obtaned by drawing T random samples of joint returns from a
multivariate dandard norma  didribution with these parameters.  This provides a new
vector of means and a new covariance marix. The optimisation is performed as before



and the value of the F datidtic recorded. This process is undertaken a totd of 1,000 times
in order to edimate the empirica digtribution of theF datistic.

The second test is that proposed by Jobson & Korkie (1981) which tests for the equdlity
of the Sharperatios of any two portfolios. The test detigtic can be formulated as:

Z:Sa(n])' Rfi/'_st(nA_ Rf) (3)

where m,, m, ae the mean returns of portfolios under invedigetion, R; is the risk-free
rate of return (assumed to be zero) and where Q iscdculated asfollows

7

1
Q=—gs
T

m,m,
2Sasb

DN

0
(5% *+saspg (9
u

('K)('D

S3- 25,554 + sy +nps? -

D

where T is the number of observationsand s, sy, and s, are edimates of the standard
deviation and covariances of the excess returns of the two portfolios over the evaduation
period. Jobson and Korkie (1981) showing that the test dtdigic Z is goproximatdy
normaly digributed with a zero mean and a unit dandard deviaion for large samples A
ggnificant Z datidic would rgect the null hypothess of equa risk-adjusted performance
and would suggest that one of the invesment drategies outperforms the other.  Jobson
and Korkie (1981) and Jorian (1985) note that the datisticd power of the tet is low,
epedidly for amdl sample 9zes  Obsaving a ddidicdly sgnificant Z score between
two portfolios can be seen as a drong evidence of a difference in risk-adjusted
performance’.

IV Data and Initial Results
Data

The data congst of the IPDMI, broken down both by region and sector, the data covering
the period 1987:1 to 199812, a totd of 144 obsarvations. We separate the UK
commercid maket into the three primary commercid sectors office, retal and
indudrid, and dso into three ‘super’ regions. The reasons for separating geographicaly
on this bass ae four fold. Frd, the compostion of the mgority of inditutiond
portfolios and therefore by definition the IPD index, is heavily concentrated in London
and the south east.  Second, if the remainder of the UK outsde the southeast was further
broken down, it may lead to problems in the number of properties within sector regiona
markets and could bring into question how representative the measure was of actud fund
performance.  Third, UK inditutiond investors hold on average less than 60 properties,
thus limiting the number of propety diverdfication categories a fund manger can
condder and yet be represented in dl market ssgments.  Fourth, the work of Eichholtz et

! Astheresults of the two tests produced similar resultsin the case of the expanded portfolios and since the Gibbons et

al test cannot be used to test the equivalence of the portfolios against a benchmark only thoseresultsfrom the Jobson &
Korkie test are reported.



d. (1995), Hoedi, e d (1997) and Hamdink, et d (2000) clearly shows that for dl but
the largest investors, a divergfication agpproach based on a 9-caegory dassfication
sheme in the UK is a reasonddle invesment drategy. Fndly usng the same
cdassfication scheme as previous authors means tha we can see whether ther
conclusons ae mantaned over a dffeent peiod ad with a different data source.
Therefore, for purposes of compaison the following andyss dso employs the three
sector and three regiond dassification scheme.

Table 1 presents the summary daidics of the 3x3 red edate market ssgments in the UK
over the period 1987:1 to 1998:12. The results shows that the highest returns were
achieved the further the region is from London and especidly so in the indudrid sector,
while the London office market showed the leest return.  However, high return was not
necessxily associaed with high risk.  The ssgment with the lowest returns, the London
office market, had the highest risk, while the retal sector, showing returns wdl above
those of offices in London and the south eedt, hed the leest risk.  Consequently in terms
of rik-adjused peformance the retall sector in generd showed the best Sharpe
performance aong with indugtrid propertiesin the rest of the UK.

Table 1. Summary Statistics of the Nine Property Market Segmentsand
Significance Tests of Performance: Full Period

Benchmarks

Property Portfolios Mean SD Sharpe Optimal  Naive IPDMI
London Retail 0.84 1.00 0.84 -4.56 231 131
South East Retail 071 0.85 0.84 -7.26 -231 -1.76
Rest of UK Retail 0.83 0.80 104 -2.69 2.87 358
London Office 0.68 133 051 -9.91 -945 -1031
South East Office 0.72 115 0.63 -8.90 -7.01 -7.68
Rest of UK Office 0.93 117 0.79 -454 -1.86 -2.00
London Industrial 1.05 1.19 0.88 -3.48 -0.32 048
South East Industrial 101 1.08 0.4 -2.83 -0.00 0.91
Rest of UK Industria 123 116 1.06 -0.53 2.56 3.46
Optimal 1.00 0.90 112 - 3.36 570
Na ve 0.89 0.95 094 - 330
IPDMI 0.83 0.92 0.90 -

Note: A positive value indicates the property portrolio out performed
the benchmark portfolio, a negative value indicates under performance.

The nine propety market segments were dso compared againg the optima  benchmark
and the peformance of the equaly weighted nai ve portfolio and the IPDMI, usng the
Jobson & Korkie gatigic. As is to be expected no market segment out-performed the
optima portfolio benchmark, as indicated by the negetive vaue for each Z ddidics in
column 5, dthough the risk-adjusted performance of indudrids in the rest of the UK is
datigicd inggnificantly different from thet of the mod effident portfolio that can be
condructed over this time period. In contrast a number of maket ssgments out
performed the other two benchmarks as indicated by the postive vdues in columns 6
and 7. Once agan this proved to be indudrid and retall properties in the rest of the UK
and indudria properties in the south esst.  In particular indudrid and retall properties in
the rex of the UK showed dgnificantly grester performance then the IPDMI and the



na ve portfolio. Retal in London and the south esst and indudrias in London showed
leves of risk-adjusted peformance inggnificantly different from that of the IPDMI and
the na ve benchmark. In contragt the office market showed negdive performance in al
regions, sgnificantly so in London and the south eest.  These reaults confirm the findings
of Eichholtz & d (1995) and Lee and Byrne (1998) and Byrne and Lee (2000) who dl
show that performance, over the eghties and nineties, was gresiest out Sde the office
sector and the further away the property is from London.

In addition the results in Table 1 show that by concentrating a red edate portfolio within
the London region, in whaever sector, leads to a levd of peformance which is
ddidicdly inferior to that of any benchmak. A prudent fund manager should therefore
be encouraged to diversfy. However, how should this be done to regp the greatest
benefit? Given that it seems reasondble to assume that fund managers will try to
cepitdise on ther expetise, daying within a sector and diversfying regiondly would be
conddered the best dternative. However, this needs to be badanced agang the
advantages of gtaying within the mog researched, mogt liquid and largest region by vaue,
London, even if it means moving into propety types with which the fund maneger is
unfamiliar. In addition previous sudies would suggest that it is better to expand across
different sectors within a region rather than dtaying with the same sector and expanding
across the regions. The following sections will therefore test the benefits of each form of
diversfication to see which offers the grestes improvement in performance and which
produces levels of performance comparable with the three portfolio benchmarks.

Regional Expansion within a Sector

In order b test the improvement in performance from regiond diversficaion the London
based portfolios were expanded across the regions of the UK, on a na ve and optimd
portfolio bass, the results presented in Table 2. The Jobson & Korkie gatidtics presented
in Coumns 57 show that compared with the one-sector, one-region portfolios expansion
would have led to a sgnificantly increased performance in dmog dl Stuations, equdly
weighted or not, especidly compared with the London office sector. The exceptions
being the office portfolios expanded regiondly when compared with London retall and
indudrid sectors, due to the infeior peformance of the office sector in generd.
Nonetheless divergfication even on a nal ve bass leads to a dgnificat increese in
performance!

Coumns 8-10 of Table 2 present the results of the peformance of the expanded
portfolios againg the benchmarks. In the case of the retal portfolio expanded on an
equa-weighted beds outsde London, when compared agang the optimd benchmark,
there is initidly a worsening in performance, due to the extremdy poor peformance of
South Eadt retail properties, see Table 1, but the incluson of retal in the rest of the UK
redreses the bdance. In compaison the peformance of retal agang the IPDMI
continue to improve with the induson of further regions. Indeed the equd-weghted
retal portfolio ggnificantly out-peforms the market benchmark a the 3% levd. Smilar
results are shown when the expanson is done on an optima kess. In contragt indudtrid
property shows that expansion out of London leads to out performance againgt the IPDMI
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as 00n as the south east region enters the equation, irrespective of whether the expanson
is equaly weighted or optimd. Further, when indudrid expanson is compared agangt
the optima benchmark as soon as the South Eagt region enters the portfolio indudrid
propaty shows a levd of peaformance inggnificantly different from that of optima
benchmark a the usud levels of daidtica sgnificance. In contrast office property never
outparforms the optimal benchmark or the IPDMI, on an equa or optima dlocation
bass.

Table 2: The Performance of Regional Diver gfication out of L.ondon;
Equal and Optimal Allocation and Jobson & Korkie Statistics: Full Period

London Benchmarks

PropertySegment Mean SD Sharpe Retail Office Indus Optima Nave  [PDMI
|Equa-Weighted |

L+SE Retail 078 08 090 205 68 032 -5.24 -161 015
L+SE+REST 079 08 096 350 614 137 -4.66 0.06 192
L+SE Office 070 118 059 431 101 -368 -1067 -1151 -1130
L+SE+REST 078 111 070 229 226 -126 -7.95 -1042 =177
L+SE Indudtrial 103 107 09 189 758 167 -351 0.07 150
L+SE+REST 110 106 103 286 863 370 -1.19 2.78 3.50
[Optimal |
L+SERetail 077 08 090 190 53 03# -538 -163 003
L+SE+REST 08 08 104 38 720 237 -2.45 1.80 3.66
L+SE Office 072 115 063 359 141 -303 -913 970 838
L+SE+REST 093 116 080 049 308 -132  -537 -369 281
L+SE Indudrial 102 106 097 204 751 165 -2.37 0.29 178
L+SE+HREST 118 111 107 319 924 360 -0.75 343 431

Note: A positive value indicates the expanded portfolios out performed the London based sectors
or the benchmark portfolios, a negative value indicates under performance.

The other important festure in Table 2 is tha the Jobson & Korkie datidics for the
optima alocation are dways better than the comparable equaweighted Strategy. Indeed
tests, presented in Table 1 of the Appendix, show that the optima dlocation outperforms
equd dlocaion in dl cases dthough the difference is margind, supporting the
conclusons of Cheng and Liang (2000).

Sector Expansion within London

Table 3 shows the peformance of equd and optimd expangon across the London region
dating from the retail, office and indudria property types and adding the other sectors in
turn. Columns 57 of Table 3 show the Jobson & Korkie daidics of the performance of
the egudly weghted and optimaly dlocated London portfolios compared againgt each
sector in turn.  Once again divergficaion leads to a sgnificant increese in performance in
the mgority of cases The exceptions are the portfolios thet include the office sector on
an equal-weighted basis.

Column 8 of Table 3 shows that in the case of the retall sector when adding offices, in an
equa-weghted fashion leads to a reduction in return and an increese in risk and

conssquently a worsening in - peaformance, agand the optimd portfolio and other
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benchmarks. In contrast adding indudria properties to the retall sector leads to an
increase in return and a reduction in risk and O an increae in Shape performance.
Indeed this portfolio shows a leve of performance dmost as good as that of the nai ve
portfolio and ggnificantly out performs the IPDMI.  However, when indudrids are added
to offices the resultant portfolio shows little improvement.  While the egud-weghted
portfolio spread across dl property types fals to outperform dl benchmarks, due to the
dismd performance of the office sector.

Table 3: The Performance of Property Type Diver gfication within London;
Equal and Optimal Allocation and Jobson & Korkie Statistics Full Period

London Benchmark

PropertySegment Mean SD Sharpe Retaill Office Indug Optimal Naive  IPDMI
|Equal-Weighted |

R+O 076 108 070 365 661 -255 -8.80 -6.70 6.38
R+l 04 098 09 291 88 161 -349 011 159
O+ 086 114 075 133 394 -206 -7.86 -6.97 -4.58
R+O+ 086 103 083 016 4% -146 -5.95 -4.99 2.76
Optimal
| R+O 084 100 084 000 448 -0.65 -4.74 -2.30 -1.13 l
R+l 094 098 09 291 755 143 -349 011 159
O+ 105 119 088 051 412 000 -4.39 -1.80 0.48
R+O+ 094 098 09 291 742 239 -349 011 159

Note: A positive value indicates the property portfolios out performed the London based sectors
or the benchmark portfolios, a negative value indicates under performance.

The optimd portfolios show smilar levds of peformance as the real and indudrid
portfolios, snce the optimd dlocation dways assgns a zero weight to the office sector.
Consquently  dthough the London portfolios fal to out-peform the optima portfolio,
those condructed from the retal and indudrid sectors show Shape peformance
datidicaly above that of the IPDMI and comparable with the nai ve portfalio. In addition
the optima portfolios show dgnificantly better Sharpe peaformance than the equa-
weighted Strategy, athough the difference is margind, see Table 2 in the appendix.

Sector or Regional Diversfication?

The results 0 far suggest tha efficient diverdfication is superior to an equd-weighted
drategy, irrepective of whether the expandon is across the regions of the UK or within
the London area. Indeed in some cases damply expanding the portfolio naivey into
another region or sector can lead to the cregtion of portfolios that produce leves of
rik/relun paformance ddidicdly inggnificant from the mogt diverdfied portfolio that
can be condructed! Indeed some of these portfolios show performance leves that are
ggnificantly grester than the nai ve portfolio or market benchmark.  However, one
question yet to be answered is whether divergficaion across the three property types
within the London region offers comparable or even superior to diversfication within a
sector across the regions of the UK. In order to investigate this issue Table 4 presents the
Jobson & Korkie datidics testing the equivaence of the equd-weighted and optimd



London portfolios agang the three property types diversfied across the regions of the
UK.

Table 4: Jobson & Korkie Statigticsfor the London Portfolio againg the
Regional Portfolios, Equal and Optimal Allocation: Full Period

Condon Portrolio

Regional Portfolios EwW Optimal
[Equal-Weighted |
L+SE Retall -1.77 170
L+SE+REST -335 0.03

L+SE Office 8.00 7.76
L+SE+REST 399 5.62

L+SE Indugtrial -3.82 0.05
L+SE+REST -5.38 -1.82
[Optimal |
L+SE Retall -1.77 167
L+SE+REST -4.22 -147

L+SE Office 4.98 712
L+SE+REST 053 264

L+SE Indugtrial -4.01 -0.12
L+SE+REST -4.91 -2.04

Note: A positive value indicates that the London portfolio out performed
the regional portfolios, a negative value indicates under performance.

The reaults in Table 4 show that diverdfication within London across the three property
types, on a na ve bass was gengdly inferior in terms of Sharpe performance to a red
edate portfolio expanded across the regions. The only exception is that of the office
sector.  In contrast optima  divergfication within London generdly offered superior
performance to diverdfication across the regiond The only exceptions here are the equd
and optimdly weghted indudrid portfolios.  This suggests that sector diverdfication,
within only one region, may offer comparable peformance to regiond diversfication ,
but only with the benefit of sophisticated portfolio andyss techniques, which may not be
feadble or practicable for most managers.

V. Stability of Results

In order to test the dtability of these findings the andyss was repeated for the two Sx-
year sub-periods, 1987:1 to 1992:12 and 1993:1 to 1998:12. Summary datistics for these
two periods shown in Table 5. The fird sub-period covering the sever market rise and
fdl, and the second period was one of gregter sability. As a consequence the picture in
the two sub-peiods shows dgnificant shifts in peformance  The best peforming
segment in the fird period is the indugtrid sector in the rest of the UK. Indeed the risk-
adjused peformance of this market ssgment dominated dl other ssgments and as a
consequence the optimd portfolio was made up of a 100% dlocation in this aea
However, during the second sub-period performance was more evenly spread with dl the
property types in London showing the good peformance especidly the retal and
indugtrid property types.
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Table5: Summary Statigtics of the Nine Property Market Segmentsand
Significance Tests of Performance 87-92 and 93-98

Benchmarks
Property Portfolios Mean SD Sharpe  Naive IPDMI  Optimal
|87-92 |
London Retall 0.65 1.20 054 -2.29 -1.45 -4.65
South East Retail 059 0.93 0.63 -142 0.33 -5.37
Rest of UK Retail 0.63 0.80 0.79 104 232 -3.58
London Office 041 171 0.24 -8.34 846 -9.74
South East Office 055 141 0.39 -6.65 -4.80 -8.75
Rest of UK Office 1.09 148 0.74 0.25 1.19 -4.08
London Industrial 1.06 154 0.69 -042 0.50 -4.49
South East Industrial 1.09 138 0.79 154 3.03 -3.55
Rest of UK Industrial 143 1.38 104 6.22 6.70 0.00
Na ve 084 116 0.72 - -2.66 -6.22
IPDMI 0.72 1.10 0.65 - -6.70
Optimal 143 1.38 104 -
|93-98 |
London Retail 1.03 071 145 0.86 1.20 -2.01
South East Retail 0.83 0.74 112 -6.95 -7.35 -7.66
Rest of UK Retail 1.02 0.74 1.38 -0.55 004 -3.27
London Office 0.95 0.68 140 -0.14 0.19 -3.08
South East Office 0.89 0.80 111 -5.95 5.28 -8.16
Rest of UK Office 0.77 071 1.08 -6.05 541 -7.14
London Industrial 1.03 071 145 0.77 0.98 -2.05
South East Industrial 0.93 0.65 143 0.58 0.89 -2.81
Rest of UK Industria 1.02 0.83 123 -3.73 -3.19 -5.13
Na ve 04 0.67 1.40 - 0.86 -4.83
IPDMI 04 0.68 1.38 - -4.56
Optimal 0.98 0.63 156

Note: A positive value Indicales the market segment out per| ormed the benchmark portfolio,

negative value indicates under performance.

Table 6 presents the results of expanding the London portfolios across the regions of the
UK. The firg feature of interet is that during the firsd sub-period there is an immediae
gan in peformance from diversfication, both on a nai ve and optimum beds, across the
regions, in comparison with the London based sectors.  In contrast during the second sub-
period the gans from diverdfication ae much less ad in most cases show little
improvement compared with the superior peformance of the three London property
types. In addition the results show that during the firg sub-period dl of the portfolios,
with the exception of the optimd indudrid portfolio (with a 100% dlocation in te rest
of the UK) showed highly sgnificant under-performance againg the optimd portfolio
benchmark. However, the under performance in the second sub-period was much less.
The number of expanded portfolios which out-performed the other two benchmarks was
a0 gregter and at higher levds of sgnificance during the second sub- period.
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Table 6: The Performance of Regional Diversification out of London;
Equal and Optimal Allocation and Jobson & Korkie Statistics 87-92 and 93-98

London Benchmarks
Property Segment Mean SD Sharpe Retall Office Indust Optima Nave  IPDMI
[EW 8792 |

L+SE Retail 062 098 064 203 490 -067 -4.75 -0.33 -1.55
L+SE+REST 063 09 070 286 578 006 -441 0.93 0.46
L+SE Office 048 149 033 254 221 414 -1005 -8.91 9.69
L+SE+HREST 069 142 048 063 465 -244 -8.66 -4.46 6.49
L+SE Indudtrial 108 137 079 2% 715 218 -3.99 254 153
L+SE+REST 120 133 09 369 88 409 -3.14 5.16 481
[Optimal 87-92 |
L+SE Retail 060 093 065 147 498 -045 -511 -0.02 -1.30
L+SE+REST 063 08 079 287 624 099 -3.58 232 104
L+SE Office 05 141 039 -167 204 -347 -8.75 -4.80 6.65
L+SE+REST 109 148 074 176 567 048 -4.08 119 0.25
L+SE Indudtrial 109 135 080 291 821 179 -3.75 3.33 212
L+SE+REST 143 138 104 465 974 449 0.00 6.70 6.22
[EW 9398 |
L+SE Retail 093 071 132 857 097 -157 -4.88 -2.719 -1.55
L+SE+REST 0% 071 135 229 -05 -120 -4.22 -1.32 0.84
L+SE Office 092 071 129 212 -236 -204 -6.06 -3.68 -1.87
L+SE+REST 087 068 127 247 -235 -252 -6.88 -3.76 290
L+SE Indudrial 098 065 151 083 152 159 -1.38 176 240
L+SE+REST 099 069 145 003 078 009 -2.80 146 170
[Optimal 92-98 |
L+SE Retall 103 071 145 002 071 002 -2.02 0.86 120
L+SE+REST 108 071 146 044 092 018 -2.00 133 180
L+SE Office 0% 068 139 071 000 -062 -3.08 -0.14 0.19
L+SE+REST 095 066 144 094 -046 -086 -2.92 045 0.02
L+SE Indugtrial 097 065 150 078 149 126 -153 231 2.38
L+SE+REST 097 065 150 078 149 126 -1.53 231 2.38

Note: A positive value indicates the property portrolios out performed the L ondon based sector
or the benchmark portfolios, a negative value indicates under performance.

A dmilar picture is dso obsarvable in the London portfolios, see Table 7. That is during
the fird sub-period there is an immediate gain from divergfication compared with the
London property sectors, while the gain in the second period is much less, due to the
superior performance of the three property types in the London region. In contragt the
performance of the portfolios was Hill poor during the fird sub-period even after the
expanson acoss the vaious propety types in compaison with the benchmarks.
However, in the second period diversfication resulted in far better performance with a
number of the London basad portfolios sgnificantly out performing the IPDMI and the
nai ve benchmark. This implies that in periods of market gability it is esder to achieve
greater risk-adjused peformance by diverdficaion than during periods of market
turbulence.
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Table 7: The Performance of Property Type Diversification within London;
Equal and Optimal Allocation and Jobson & Korkie Statistics, 87-92 and 93-98

London Benchmark
Property Segment Mean SD Sharpe Retail Office Indust Optima Nave [PDMI
[Equal-Weighted 87-92 |
R+O 053 13 039 -255 362 -304 -7.63 -6.70 -5.86
R+ 086 121 071 250 564 029 -4.33 -0.89 0.%4
O+l 074 148 050 -043 507 -340 -8.34 -6.21 -345
R+O+| 071 130 055 0.09 58 -219 -7.09 -5.57 -2.79
|Optimal 87-92 |
R+O 065 120 04 0.00 326 -136 -4.65 -2.64 -145
R+l 093 129 0.72 210 546 068 -4.37 -0.67 101
O+l 106 154 069 136 452 000 -4.49 -0.88 0.50
R+O+ 093 129 072 210 546 068 -4.37 -0.67 101
[Equa-Weighted 92-98 |
R+O 099 066 150 144 250 073 -1.62 271 223
R+l 103 067 154 178 203 212 -0.80 345 3.62
OH 099 065 152 102 270 165 -1.27 292 291
R+O+l 100 064 156 270 320 210 -0.03 443 446
[Optimal 92-98 |
R+O 100 0.66 150 165 228 0.76 -159 275 227
R+ 103 067 154 18 203 211 -0.80 346 362
O+l 099 065 152 104 251 184 -1.24 292 295
R+O+ 101 065 157 216 292 235 0.00 443 459

Note: A positive value Indicates the property portfolios out performed the London based sectors
or the benchmark portfolios, a negative value indicates under performance.

Table 8 presents an even more interesting picture.  During the fird sub-period the equaly
weighted London portfolios only outperformed the office sector regiondly diversfied
portfolios, as a result of the poor office market performance during this period. The
optimdly diverdfied portfolios outperformed dl  but indugtrid properties  Soread
regiondly. In contrag during the second sub-period dl the London based portfolios
sgnificantly outperformed the regiondly diversfied portfolios because of the excdlent
performance of dl the market sectors in London, see Table 5. This implies that a fund
manger who wished to day in the London region can achieve good risk-adjusted
performance and even out-peform a number of benchmark portfolios but thet this is
dependent on the time period and the weghting scheme employed.
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Table 8: Jobson & Korkie Statistics for the London Portfolios against the
Regional Portfolios, Equal and Optimal Allocation, 87-92 and 93-98

Condon Portfolio 87-92 Condon Portfolio 9398
Regional Portfolios EW Optimal EW Optimal
[Equal-Weighted |
L+SE Retall -1.57 -1.23 522 4,95
L+SE+REST -1.64 0.03 448 4.29
L+SE Office 5.02 534 594 6.04
L+SE+REST 250 304 6.65 6.76
L+SE Indudrial -522 -1.77 110 112
L+SE+REST -5.63 -3.62 227 220
[Optimal |
L+SE Retall -1.64 0.73 2.26 212
L+SE+REST -322 117 224 210
L+SE Office -250 464 3.20 324
L+SE+REST -232 041 430 410
L+SE Indudrial -5.63 -1.88 116 116
L+SE+REST -7.09 -4.33 116 116

Note: A positive value rndicates the London porttolio out per ormedine reglon5| port o105

anegative value indicates under performance.
V1. Conduding Comments

In invedigating the potentid gains from sector and regiond diverdfication within the UK
property market, this paper has used meanvaiance andyds to examine in turn the role of
a number of different investment drategies Furthermore, to make the portfolio analyss
more gpplicable to actud portfolio experiences dl the scenarios dat with a redigic
portfolio base, i.e a lage holding in London. The meanvariance gpproach requires
foreaght of future mean reurns vaiances and corrdations between  investment
opportunities to show whether the potentia gains are likely to be redised. However, by
examining redigic scenarios in which pefect foresght is not required the findings here
provide the red estate manager with indghtsinto the sector/regiona decision choice.

Frd, the results in Table 1 show that daying within only one sector and one region
(London) is undedrable in terms of risk and return compared with dl three benchmark
portfolios conddered here.  Secondly diversfication on a nal ve bads or in an optimd
fashion leads to dgnificant improvements in performance, irrespective of whether it is
across different property types within London or within the same sector across the
regions.  Fndly the results in Tables 4 and 8 show tha Saying within London and
diversfying across the various propety types may offer peformance comparable with
regiond divergfication, dthough this condusion largely depends on the time period and
the fund maneger’ s daility to divergfy effidently.

However, it should be noted tha rik factors other than Smple meanvaiance

condderations play a role in the decison making process in the red edate maket. Thus
dthough spreading the portfolio across various sectors or regions may enhanced returns
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and make a vduable contribution to the reduction in portfolio risk, such divergfication is
achieved & a cod. In deciding to move out of say the London office market the fund
manager may face addition ‘risks not accounted for in portfolio returns.  For example,
the fund manager may face potentialy higher transaction cods lower liquidity and less
information.  In practice red edae fund managers may need to moderate the conclusons
of a meanvaiance andyss refining their invesment drategy in the light of these other
condderations.  Thus the extent of incluson of a particular sector or region of the market
depends largdy on the individud’'s tolerance to specific risks not accounted for in the
meanvariance-based procedure. Nonethdess the results suggest tha  divergfication
dmogs dways offers incressad peformance.  Indeed a little diversfication can quickly
leed to levels of peformance that is superior to number of benchmaks as wdl as
performance inggnificantly different from that of the mog diversfied portfolio that could

be condructed! Consequently fund manegers should be encouraged to diverdfy, be it
across the regions or across the sectors of the UK.
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Appendix 1

Table 1. The Performance of Equal and Optimal Allocation of Sector/Regional
Diverdfication Out of the London Region: Full Period

Jobson & Korkie

Property Market Equal v Optimal
Retall

L+SE -0.05
L+SE+REST -3.07
Office

L+SE -114
L+SE+REST -2.55
Indugtrial

L+SE -0.44
L+SE+REST -1.50

Note: A positive value indicates the equal-weighted portrolio
out performed the optimal allocation a negative value indicates
the optimal allocation out performed the nali' ve strategy

Table 2. The Performance of Equal and Optimal Sector Allocation
Within the London Region: Full Period

Jobson & Korkie

Property Segment Equal v Optimal
R+O -3.65
R+ 0.00
O+ -3.12
R+O+I -534

Note: A positive value indicates the equal-weighted portrolio

out performed the optimal allocation a negative value indicates
the optimal allocation out performed the nai ve strategy
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