The Long-Term Advantages to Incorporating
Indirect Securities in Direct

Real Estate Portfolios

Executive Summary. This study examines the long-
term diversification opportunities potentially available to
real estate managers from using firstly real estate in-
vestment trusts and secondly international real estate se-
curities as a diversification tool. The results show that
when optimal direct real estate portfolios are used as the
base, while indirect securities do gain allocations in the
extended optimal portfolios, the improvement in perform-
ance is not statistically significant. However, when the
national NCREIF Index is used, thereby assuming a di-
versified direct market portfolio, significant results are
obtained.
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Introduction

Numerous studies have examined the potential di-
versification benefits available to institutional
fund managers from investing in the direct mar-
ket. The rationale behind such an argument is pri-
marily concerned with the low correlation the asset
tends to have against the mainstream capital mar-
ket asset classes, and the relatively attractive risk-
return characteristics of real estate.! However,
little research has turned this argument around
and examined the potential benefits for a real
estate portfolio manager from allocating part of
their portfolio to capital market assets, and in par-
ticular indirect real estate vehicles such as real
estate investment trusts (REITs). The rationale
behind the diversification opportunities available
remain, however, additional benefits also occur.
While the real estate manager potentially benefits
from obtaining enhanced diversification oppor-
tunities, the manager also benefits due to the in-
clusion of a liquid asset in the portfolio. At an
active management level, indirect securities could
be used to quickly alter exposure in the portfolio
and provide the fund with a liquid asset, as an
alternative to cash, that is real estate related. Yet
despite these potential advantages, evidence
would indicate that in many cases real estate fund
managers do not manage equity real estate posi-
tions, nor are they viewed as part of the real
estate portfolio. Worzala and Bajtelsmit (1997)
surveyed sixty-seven real estate portfolio man-
agers, finding that approximately half of the funds
surveyed consider REITs to be part of the real
estate portfolio, while the other half viewed the
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securities as being part of the common stock
portfolio.

Using the Gibbons, Ross and Shanken (1989)
methodology, this article assesses the potential im-
provements in performance resulting from extend-
ing United States real estate portfolios, based on
both sector and regional diversification, into indi-
rect securities, first at a national and then an in-
ternational level. The initial analysis incorporates
the three REIT sectors, namely equity REITS,
mortgage REITs and hybrid REITs. The use of the
sectors rather than an overall measure of the REIT
sector should also allow a clearer analysis of po-
tential benefits, in particular from the mortgage
sector. The analysis then incorporates non-
American real estate securities. This section of the
paper in effect has a two-fold focus. First, it ex-
tends the preceding analysis by examining the
benefits from extending a direct real estate port-
folio into indirect securities. Second, it builds on
the existing literature, such as Eichholtz (1996a),
Liu and Mei (1998) and Stevenson (2000), to ex-
amine the potential benefits from diversifying in-
ternationally in an indirect real estate portfolio.
The perceived benefits from international diversi-
fication in the indirect sector also relates to the
often-found reluctance of managers to diversify
into overseas markets. Studies such as Newell and
Worzala (1995) and Worzala and Newell (1997)
have found that real estate portfolio managers
tend to concentrate in their domestic markets,
with a large number having no foreign holdings.
The requirement for more direct and active man-
agement of real estate, the in-depth knowledge re-
quired of local legislation and the generally high
cost of the investment, all further contribute to the
small scale of international portfolios. However,
the use of foreign indirect vehicles may provide an
alternative means in obtaining some degree of ex-
posure to international markets.

The remainder of the article is constructed as fol-
lows. Initially a brief review of the relevant exist-
ing literature is presented, while the data require-
ments and the methodology adopted in this study
are then discussed. The following section provides
details of the domestic and international empirical
tests, while the final section provides concluding
comments.
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Literature Review

Previous studies that have examined the relation-
ship between the direct and indirect real estate
markets have tended to find little commonality in
the relationship.? Liu, Hartzell, Greig and Grissom
(1990) find evidence that the direct real estate
market is segmented in terms of the capital mar-
kets, while they cannot reject the hypothesis that
REITs are integrated with common equities. Evi-
dence with regard to the integration of REITs and
common stocks has also been found in studies such
as Mei and Lee (1994) and Li and Wang (1995).
Ling and Naranjo (1999) use multi-factor asset
pricing techniques to examine whether there is
any evidence of integration between direct real es-
tate, REITs and common stocks. As with previous
studies, REITs are found to be integrated with
non-real estate equities, however, no such evidence
is found in relation to the direct market, even
when this data is adjusted for smoothing. Quan
and Titman (1999) examine the relationship be-
tween common stocks and both capital and rental
values for selected city office markets in seventeen
countries. The results indicate that on a short-
term annual basis, the direct market is not related
with the respective domestic equity market. How-
ever, when the data is amalgamated and examined
over longer horizons, commonalities are evident.
An alternative approach in the analysis of the in-
ter-relationship between direct and indirect real
estate and the common equity market is to use
cointegration methods. A number of recent studies
have utilized such approaches, generally finding
little evidence of integration between the direct
and indirect property sectors (e.g., Wilson, Okunev
and Webb, 1998).2

A further issue that has been examined in the lit-
erature and is of relevance in terms of the current
study is whether there are any causal relation-
ships between the indirect and direct markets. Ar-
ticles such as Myer and Webb (1994), Barkham
and Geltner (1995, 1996) and Seiler, Webb and
Myer (1999) find evidence of the indirect market
leading the direct, indicating that real estate se-
curities incorporate information into prices quicker
than appraised values. The relevance of this issue
to the current study revolves around the fact that
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indirect securities could therefore be used as tim-
ing devices in picking up market movements in ad-
vance of when they are incorporated into appraised
values. In addition, such evidence highlights the
apparent segmentation of the two markets and the
diversification opportunities that may occur from
using indirect securities within the context of a di-
rect real estate portfolio.

Giliberto (1990) and Giliberto and Testa (1990)
both examine the potential benefits in diversifica-
tion that may occur from the inclusion of indirect
securities in a direct market portfolio, however the
statistical significance of performance improve-
ments was not estimated. Eichholtz (1996a) com-
pared the relative benefits of diversifying inter-
nationally into both real estate securities and
equities, finding that real estate stocks provided
greater diversification opportunities than common
stocks. Liu and Mei (1998) also found that property
stocks provided some degree of incremental diver-
sification benefits on an international scale. While
the authors reported that currency fluctuations ac-
counted for a larger proportion of return variability
in comparison to common stocks, even if the cur-
rency risk is hedged real estate firms do provide
incremental diversification benefits. Gordon, Can-
ter and Schuin (1998) add further supporting evi-
dence in that the inclusion of international prop-
erty stocks increases the efficiency of international
equity portfolios substantially. Eichholtz, Huis-
mand, Koedijk and Schuin (1998) adopt a slightly
different approach and examine whether continen-
tal factors are a factor in the diversification oppor-
tunities that may occur with international real es-
tate security investment. The study finds evidence
of continental factors present in both Europe and
North America, however no such corresponding ev-
idence is found in relation to the Asia Pacific-Rim
region.

Stevenson (2000) examines the diversification ben-
efits available from international investment in
real estate securities from the perspective of ten
international markets using the Gibbons, Ross and
Shanken (1989) model. The results show that
when local returns are used, under an assumption
of perfect hedging ability, the improvement in per-
formance resulting from diversification is statisti-
cally significant. If however, it is assumed that the

fund manager does not partake in any hedging
strategy, with spot foreign exchange rates used
throughout, the results are only significant for
three of the ten markets, namely, Japan, the Neth-
erlands and Singapore. In the remaining cases, di-
versification of an indirect portfolio does not pro-
vide statistically significant improvements in
performance. Stevenson (2001) concentrates on the
issue of out-of-sample performance, finding that by
addressing the issue of estimation error, either
through the use of Bayes-Stein estimators or the
minimum-variance portfolio, improved out-of-
sample performance may occur. The analysis is
based on rolling portfolios. When transaction costs
are incorporated into the analysis, the minimum
variance portfolio continues to out-perform the
Bayes-Stein, tangency and equally weighted port-
folios at statistically significant levels.*

Data and Methodological Framework

The primary data sources are the NCREIF and
NAREIT indices, with the analysis conducted on a
quarterly basis from 1976 to 1998. The analysis
initially begins from the perspective of an Ameri-
can real estate fund. We calculate the optimal real
estate portfolios, using the NCREIF sector indices
first and then the regional indices. These alterna-
tive starting points are then expanded by the in-
troduction of the indirect securities. Initially, the
three NAREIT sectors are introduced. The analy-
sis is then extended to incorporate international
real estate securities from a total of ten markets
namely Australia, Belgium, Canada, France, Hong
Kong, Italy, Japan, the Netherlands, Singapore
and the United Kingdom.? For each of the ten mar-
kets the Datastream real estate indices are used.
Due to the well-observed home bias effect in inter-
national diversification, the international tests are
also re-calculated with the constraint that the for-
eign markets have a maximum allocation of 25%
of the overall indirect allocation (see Cooper and
Kaplanis, 1992; and Tesar and Werner, 1995).6

All of the data is analyzed on a quarterly basis,
while with regard to the international markets the
data is analyzed on the basis on local returns,
thereby implicitly assuming perfect currency hedg-
ing ability. It should be noted that the relaxation
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of this assumption would lead to alternative find-
ings; however, the advantage to such an approach
is that no assumption is required concerning the
nationality of the fund. Stevenson (2000) finds that
in the context of real estate security portfolios, as
with existing evidence with equities, the assumed
nationality of the investor can lead to significant
differences in both the composition and perform-
ance of the optimal portfolios. Throughout the em-
pirical tests, it is assumed that investors cannot
partake in short selling. While obviously this is im-
possible in the direct real estate market, the fact
that many institutions are restricted in this regard
with respect to capital market assets makes the
assumption realistic. A final issue in relation to the
assumptions made with concern to the estimation
of the optimal portfolios is that of appraisal
smoothing. Recent articles such as Lai and Wang
(1998) have argued that the use of appraisal-based
returns may result not in a lower variance, but a
higher variance than that of the underlying prop-
erties. However, even if one accepts this argument,
the problem of cross-autocorrelation and temporal
aggregation, as demonstrated in articles such as
Brown and Matysiak (2000) and Geltner (1993a),
necessitates that the tests are re-examined using
some form of unsmoothed series. For the purposes
of this articles, a simple first order autoregressive
model is used to adjust for potential biases in the
direct market return series’ (see Blundell and
Ward, 1987).7

In order to formally assess the improvement in
performance from extending the portfolios in the
alternative scenarios, we utilize the methodology
proposed by Gibbons, Ross and Shanken (1989).
This method compares the performance, in terms
of the maximum Sharpe ratios obtained, with the
original and extended data sets. Previous studies
to have utilized this approach in the context of real
estate include Rubens, Louten and Yobaccio (1998),
Cheng and Liang (2000) and the aforementioned
Stevenson (2000). Rubens et al. examine whether
the inclusion of real estate into a capital market
portfolio results in a significant improvement in
performance. The findings indicate that whether
real estate is adjusted for smoothing or not, any
improvement in performance resulting from its in-
clusion is not statistically significant. Chen and
Liang (2000) use the procedure to compare the ex

8 Vol. 7, No. 1, 2001

ante and ex post performance of optimal portfolios.
The authors find that optimal direct market port-
folios significantly outperform naive strategies in
sample, but not so on an out-of-sample basis. The
Gibbons et al. (1989) test can be formulated as:

(T - N2)
N
1+ 62)

(62 — 62)
F =

(1)

Where 6, is the initial maximum Sharpe ratio, 6,
is the maximum Sharpe ratio from the expanded
data set, T is the number of observations, NV, is the
number of core assets, N, is the number of total
assets and N can be defined as N, — N;. The sta-
tistic has a F-distribution with (T' — N,, N) degrees
of freedom. As the above test assumes that short
selling can occur, simulations are necessary to ap-
proximate the F distribution. We follow the pro-
cedure adopted by Glen and Jorion (1993), and
utilized by Stevenson (2000) in relation to real es-
tate securities, to approximate the distribution. In-
itially, the historical returns, variances and covar-
iances are calculated, with the returns modified so
that the null hypothesis concerning the mean var-
iance efficiency of the initial set of assets is satis-
fied. The optimal portfolio of N; assets that maxi-
mizes the Sharpe ratio is calculated, allowing only
positive weights. The expected returns on the ad-
ditional assets are than forced to be proportional
to their beta relative to this market. This ensures
that the optimal portfolio is the same for the sam-
ple of N; and N, assets. The set of simulated re-
turns is obtained by drawing T random samples of
joint returns from a multivariate standard normal
distribution with these parameters. This provides
a new vector of means and a new covariance ma-
trix. The optimization is performed as before and
the value of the F-Statistic recorded. In total, this
process is repeated 1,000 times in order to esti-
mate the empirical distribution of the statistic.

Empirical Analysis

Exhibit 1 provides details of the summary statis-
tics of the various domestic series analyzed, while
Exhibit 2 reports the correlation coefficients of the
direct markets against the various indirect series.
Exhibit 3 provides the full correlation matrix
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Exhibit 1
Summary Statistics
Average Std. Dev. Variance

NCREIF All 2.15 1.84 3.39
Offices 1.92 2.85 8.13
Retail 2.12 1.61 2.59
Industrial 2.27 1.75 3.06
East 2.56 2.60 6.74
South 1.83 1.73 2.99
Midwest 1.99 1.64 2.71
West 2.20 2.22 4.91
NCREIF Corrected All 2.20 4.21 17.74
Offices 1.98 5.18 26.81
Retail 2.13 2.54 6.47
Industrial 2.30 4.59 21.05
East 2.60 5.09 25.89
South 1.83 3.25 10.55
Midwest 2.01 2.34 5.49
West 2.21 2.89 8.35
Indirect Real Estate  EREITs 3.94 6.62 43.79
MREITs 2.38 8.96 80.19
HREITs 3.15 8.79 77.22
Australia 5.13 13.84 191.54
Belgium 2.87 11.30 127.64
Canada 2.92 17.69 313.04
France 2.34 16.18 261.81
Hong Kong  5.19 22.78 519.07
Italy 3.88 15.25 232.42
Japan 1.37 16.11 259.42
Netherlands 1.59 6.19 38.26
Singapore 3.51 19.83 393.28
U.K. 3.58 10.84 117.51

Notes: Exhibit 1 provides details of the summary statistics for each of
the series analyzed over the entire sample period of 1976-1998.

among the different assets used in the empirical
tests. It can be seen that the summary statistics
do provide mixed evidence with regard to the at-
tractiveness of including indirect vehicles such as
REITSs in a direct market portfolio. While in most
cases the indirect vehicles do provide higher av-
erage returns, it is clearly noticeable that the vol-
atility of the securities is far higher than either the
original or the unsmoothed direct indices. Indeed,
in a number of cases the indirect markets have
lower returns as well as higher volatilities than
the direct markets. However, the evidence from
Exhibit 2 does reveal that the correlation coeffi-
cients with the direct market are either low posi-
tive or negative. This also applies to the majority
of the international markets as well as the REIT
sectors, the main exception being Canada, which
has relatively high positive coefficients with the
NCREIF and all of the sub-markets. It can be seen

that the correlation coefficients between the alter-
native indirect markets are also relatively small,
the highest being 0.56 being that between Hong
Kong and Singapore (see Exhibit 3).

Exhibit 4 displays the optimal real estate portfolios
that will act as the base portfolios throughout the
empirical tests. The portfolios are created using
both the sector and regional submarkets of the
NCREIF database and are re-calculated with con-
straints. The rationale behind this is clear from the
unconstrained portfolios that run into the common
problem of corner solutions. The sector portfolios
are split purely between the retail and industrial
sectors, with a zero allocation in the office sector.
Likewise, the regional optimal portfolios are dom-
inated by the South and Midwest, with a nominal
allocation in the West and a zero allocation in the
East. The problem of corner solutions is well doc-
umented in the portfolio theory literature, and is
of particular concern in this case due to the fact
that those submarkets with small or zero alloca-
tions tend to be those that would comprise a major
component of many institutional real estate port-
folios. The sector portfolio is then re-estimated
with a minimum allocation of 20%, while a figure
of 15% is used with regard to the regional portfolio.
While the figures imposed are by their nature ar-
bitrary, the use of such constraints should provide
some indication of the impact for fund managers
pursuing a diversified policy and will avoid the
problem of corner solutions. An alternative means
of approaching this issue is to use the actual over-
all NCREIF index as the base real estate portfolio.
The use of the national index will ensure that on
the basis of either sector or regional diversification,
the portfolio mirrors that held by national insti-
tutional investors.

Exhibits 5 through 7 detail the optimal portfolios
and the F-statistics for performance improvement
resulting from the inclusion of indirect vehicles.
Exhibit 5 reports the findings when domestic
REITs are incorporated. It is apparent that due to
the high volatility estimates of the REIT sectors
that their potential role in the tangency portfolios
is limited, with the indirect sector obtaining a
maximum allocation of 10.4% when the con-
strained sector portfolio is examined. In none of
the cases examined is the F-Statistic estimated
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Exhibit 2
Direct vs. Indirect Correlation Coefficients
NCREIF Offices Retail Industrial East South Midwest West
All REITs —0.03 0.00 -0.15 0.00 -0.14 0.13 —0.01 0.00
EREITs 0.04 0.07 -0.10 0.05 —-0.04 0.16 0.02 0.05
MREITs —0.06 —0.04 —-0.13 —0.01 —-0.18 0.09 0.01 —0.04
HREITs -0.07 -0.04 -0.20 -0.03 -0.16 0.10 —0.08 —0.03
Australia —0.04 —0.03 -0.12 —0.01 —0.08 0.00 —0.06 0.01
Belgium —0.04 —0.04 0.05 —0.04 —0.01 0.02 0.04 -0.10
Canada 0.19 0.11 0.24 0.17 0.12 0.19 0.15 0.19
France 0.06 0.04 0.10 0.01 0.03 0.07 0.06 0.05
Hong Kong —0.05 —0.15 0.05 —0.06 —0.08 0.02 0.02 —0.06
Italy 0.17 0.18 0.10 0.13 0.23 0.13 0.15 0.10
Japan 0.07 0.04 0.11 0.11 0.02 0.09 0.12 0.07
Netherlands 0.03 0.02 —0.01 0.05 0.02 0.08 —0.02 0.03
Singapore -0.09 -0.07 -0.15 -0.09 —0.05 —0.05 -0.18 -0.07
U.K. 0.09 0.11 0.04 0.03 0.18 0.06 0.10 0.01

Notes: Exhibit 2 reports the correlation coefficients between each of the direct and indirect markets examined over the entire sample period

of 1976-1998.

found to be statistically significant at conventional
levels, indicating that while REITs do obtain a
place in the optimal portfolios, the resulting im-
provement in performance is not significant. Even
in the case where the adjusted NCREIF indices are
used, to account for possible smoothing in the data,
the statistics are not significant, although the al-
location to REITs does rise quite substantially. It
should also be noted that although all three sub-
NAREIT sectors are examined, only EREITs ob-
tained any presence in the tangency optimal port-
folios. Exhibits 6 and 7 report the corresponding
tests with the extension to an international sce-
nario. A number of issues become clear in these
cases. Firstly, that the total allocation to the indi-
rect sector is virtually identical as with the do-
mestic case, with international markets largely
acting as a replacement to REITSs, rather than the
direct market. This is also the case when the al-
location in international markets is constrained to
take account of home bias, with any reduction in
the foreign allocation largely reverting back to the
REIT sector. As with the domestic tests, none of
the reported F-Statistics prove to be significant,
however, given the movement in the allocations, as
mentioned earlier, this is not that surprising.?
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The F-tests are also re-calculated with fixed allo-
cations in the indirect sector. This analysis is un-
dertaken due to the high volatility observed in the
indirect market and that the use of the tangency
portfolios means that REITs and international se-
curities are therefore always going to struggle to
obtain substantial allocations in the optimal port-
folios. For this section of the analysis, we combine
the previously calculated direct and indirect sector
optimal portfolios. It can be clearly seen from Ex-
hibits 8 and 9 that in each scenario, using both the
regional and sector data, that the introduction of
both domestic and foreign securities does not re-
sult in a significant improvement in performance.
The results are also re-estimated using the overall
NCREIF index rather than the estimated optimal
portfolios based on both the regional and sector
data, however, similar results are also found.’

As discussed, the estimated optimal allocations
with regard to the direct market are relatively un-
diversified; with small or zero allocations in key
submarkets that would tend to play important
roles in institutional portfolios. Because of the cor-
ner solutions obtained, the tests are re-calculated
using the NCREIF overall index rather than the
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Exhibit 4
Real Estate Portfolios
Offices Retail Industrial East South Midwest West Std.
(%) (%) (%) (%) (%) (%) (%) Mean Variance Dev.
Sector Portfolio 0.00 54.39 45.61 0.00 0.00 0.00 0.00 2.19 2.30 1.52
Region Portfolio 0.00 0.00 0.00 0.00 33.80 61.46 4.75 1.95 2.27 1.51
Constrained Sector Portfolio 20.00 58.99 21.01 0.00 0.00 0.00 0.00 2.11 2.74 1.66
Constrained Region Portfolio 0.00 0.00 0.00 15.00 22.39 47.61 15.00 2.07 2.69 1.64

Notes: Exhibit 4 provides details on the allocations estimated for the sector and regional portfolios based on the respective NCREIF indices. It
is assumed that short-selling cannot occur. The constrained sector portfolios limit the minimum allocation to 20%, while a minimum allocation
constraint of 15% is used for the regional portfolios. The summary statistics for the portfolios are in-sample. These portfolios provide the
alternative base portfolios on which performance improvement is assessed.

Exhibit 5
Domestic Real Estate and REIT Portfolios

Offices  Retail Industrial  East South  Midwest  West REITs

(%) (%) (%) (%) (%) (%) (%) (%) Mean Variance  F-Statistic
Panel A: Original Real Estate Data
Sector Portfolio 0.00 57.36 33.42 0.00 0.00 0.00 0.00 9.22 2.33 2.16 2.06
Region Portfolio 0.00 0.00 0.00 3.42 23.26 59.83 4.71 8.78 2.16 2.41 1.48
Constrained Sector Portfolio 13.44 60.87 15.28 0.00 0.00 0.00 0.00 10.42 2.30 2.45 2.23
Constrained Region Portfolio 0.00 0.00 0.00 3.42 23.26 59.83 4.71 8.78 2.16 2.41 3.92
Panel B: Unsmoothed Real Estate Data
Sector Portfolio 0.00 77.68 0.00 0.00 0.00 0.00 0.00 2232 253 5.64 8.38
Region Portfolio 0.00 0.00 0.00 0.00 0.00 56.39 2673 16.88 2.39 4.93 5.25
Constrained Sector Portfolio 11.46 53.48 11.46 0.00 0.00 0.00 0.00 23.61 2.55 6.72 3.75
Constrained Region Portfolio 0.00 0.00 0.00 12.18 12.18 37.85 18.99 18.80 2.45 5.74 2.69

Notes: Exhibit 5 reports summary allocations for the optimal direct portfolios with the addition of domestic real estate securities. It is assumed
that short-selling cannot occur. The F-Statistic provides details of the Gibbons, Ross and Shanken (1989) test for performance improvement.

sector and regional optimal portfolios. As would be
expected, due to the fact that the NCREIF itself is
suboptimal to the estimated optimal portfolios, the
results differ quite substantially from those al-
ready discussed. It can be seen from Exhibit 10
that in the domestic case, while large F-Statistics
are obtained, in neither the original or unsmoothed
case is the statistic significant. This is primarily
due to the small number of assets in both the orig-
inal and expanded cases. However, when the anal-
ysis is extended to incorporate the international
real estate securities, significant results are found.
Therefore, if the analysis is taken from the basis
of a diversified national direct market portfolio, the
introduction of a combination of REITs and foreign
securities does lead to an improvement in perform-
ance. This is also the case when the original
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NCREIF index is used and the allocation to indi-
rect vehicles is less than 10%.

Conclusion

This study examines whether inclusion of indirect
real estate securities can provide significant im-
provements in performance of direct market real
estate portfolios. The analysis, undertaken using
the Gibbons, Ross and Shanken (1989) approach,
finds mixed evidence. When the analysis is based
on optimal real estate portfolios, the inclusion of
both REITs and international real estate securities
does not result in significant improvements. This
is the case when the portfolios are estimated si-
multaneously or on a sequential basis. However,
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Exhibit 6

Direct Real Estate and Real Estate Securities Portfolios

Offices Retail Industrial East South Midwest West REITs Int. RE

(%) (%) (%) (%) (%) (%) (%) (%) Securities Mean Variance F-Statistic
Panel A: Original Real Estate Data
Sector Portfolio 0.00 57.09 33.27 0.00 0.00 0.00 0.00 7.36 2.28 236 2.15 0.90
Region Portfolio 0.00 0.00 0.00 1.96 23.45 60.69 4.84 597 3.09 216 2.32 0.73
Constrained Sector Portfolio 13.36 60.48 15.26 0.00 0.00 0.00 0.00 8.24 2.67 233 245 1.23
Constrained Region Portfolio  0.00 0.00 0.00 13.42 13.42 49.19 13.42 7.15 3.42 2.28 2.66 1.02
Panel B: Unsmoothed Real Estate Data
Sector Portfolio 0.00 76.87 0.68 0.00 0.00 0.00 0.00 15.40 7.06 257 5.35 1.52
Region Portfolio 0.00 0.00 0.00 0.00 0.00 55.85 26.12 10.48 7.55 2.39 4.54 1.60
Constrained Sector Portfolio  11.29 52.70 11.29 0.00 0.00 0.00 0.00 14.69 10.04 2.58 6.24 1.45
Constrained Region Portfolio  0.00 0.00 0.00 12.00 12.00 38.01 17.97 11.83 8.21 248 5.37 1.32

Notes: Exhibit 5 reports summary allocations for the optimal direct portfolios with the addition of domestic and international real estate
securities. It is assumed that short-selling cannot occur. The F-Statistic provides details of the Gibbons, Ross and Shanken (1989) test for

performance improvement.

Exhibit 7
Constrained Direct Real Estate and Real Estate Securities Portfolios

Offices Retail Industrial East South Midwest West REITs Int. RE

(%) (%) (%) (%) (%) (%) (%) (%) Securities Mean Variance F-Statistic
Panel A: Original Real Estate Data
Sector Portfolio 0.00 57.09 33.27 0.00 0.00 0.00 0.00 7.36 2.29 236 2.15 0.90
Region Portfolio 0.00 0.00 0.00 2.48 23.08 61.03 4.20 6.91 2.30 217 2.34 0.72
Constrained Sector Portfolio 13.37 60.57 15.17 0.00 0.00 0.00 0.00 8.24 2.66 2.33 2.45 1.23
Constrained Region Portfolio  0.00 0.00 0.00 13.40 13.40 49.14 13.40 8.00 2.67 229 2.67 1.01
Panel B: Unsmoothed Real Estate Data
Sector Portfolio 0.00 79.49 0.51 0.00 0.00 0.00 0.00 15.00 5.00 254 524 2.31
Region Portfolio 0.00 0.00 0.00 0.00 0.00 56.40 25.62 13.49 4.50 2.41  4.69 2.11
Constrained Sector Portfolio 12.00 56.00 12.00 0.00 0.00 0.00 0.00 15.00 5.00 253 6.14 1.68
Constrained Region Portfolio  0.00 0.00 0.00 12.00 12.00 38.35 17.66 15.00 5.00 251 554 1.63

Notes: Exhibit 7 reports summary allocations for the optimal direct portfolios with the addition of domestic and international real estate
securities. It is assumed that short-selling cannot occur. To take account of issues such as home bias, the international real estate securities
are constrained to a maximum of 25% of the overall real estate security allocation. The F-Statistic provides details of the Gibbons, Ross and

Shanken (1989) test for performance improvement.

the optimal direct market portfolios estimated are
corner solutions, with a limited presence in key in-
stitutional markets such as offices, the East and
the West. The tests are therefore re-estimated us-
ing the actual NCREIF Index as the base portfolio
in order to more accurately portray institutional
portfolios. In this scenario, the inclusion of a mix
of both domestic and international securities does
lead to significant results. These results are also
consistent whether the direct market data is ad-
justed for smoothing or not.

It should be acknowledged that the analysis con-
ducted in this article is primarily based on the
premise of long-term diversification. One key issue
that is not covered by the preceding analysis is the
potential benefits from using indirect vehicles as
short-term timing devices. This is perhaps the
greatest potential benefit for a real estate fund
manager considering REITS, and other indirect ve-
hicles, as portfolio assets. The high volatility found
in the indirect sector is always going to mean that
risk-adjusted asset allocation results are going to
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Exhibit 8
Combination of Sector Real Estate and
REIT Portfolios

Exhibit 9
Combination of Regional Real Estate and
REIT Portfolios

Optimal Portfolio NCREIF Optimal Portfolio NCREIF
Panel A: Domestic REITs Panel A: Domestic REITs
5% REITs 4.39 12.49 5% REITs 2.62 6.56
10% REITs 4.00 12.14 10% REITs 2.78 6.72
15% REITs 1.76 10.16 15% REITs 1.27 5.28
20% REITs —1.58 7.20 20% REITs —-1.27 2.88
25% REITs —5.38 3.83 25% REITs —4.28 0.04
30% REITs —9.24 0.40 30% REITs —-7.39 —-2.91
Panel B: REITs and International Securities Panel B: REITs and International Securities
5% REITs 0.64 1.70 5% REITs 0.40 0.91
10% REITs 0.75 1.79 10% REITs 0.56 1.06
15% REITs 0.66 1.72 15% REITs 0.55 1.06
20% REITs 0.44 1.52 20% REITs 0.41 0.92
25% REITs 0.13 1.24 25% REITs 0.18 0.71
30% REITs —0.23 0.92 30% REITs —0.09 0.45
Panel C: REITs and Constrained International Securities Panel C: REITs and Constrained International Securities
5% REITs 0.64 1.70 5% REITs 0.40 0.91
10% REITs 0.74 1.79 10% REITs 0.56 1.06
15% REITs 0.66 1.72 15% REITs 0.55 1.05
20% REITs 0.44 1.52 20% REITs 0.40 0.92
25% REITs 0.12 1.24 25% REITs 0.17 0.70
30% REITs —0.24 0.92 30% REITs —-0.10 0.44

Exhibit 8 reports the FStatistics on the assumption that fixed alloca-
tions are given to the indirect markets. The already estimated optimal
portfolios for both the direct and indirect assets are combined in line
with the fixed allocation in real estate securities. Therefore, the port-
folios tested may not necessarily be optimal in themselves.

Exhibit 9 reports the FStatistics on the assumption that fixed alloca-
tions are given to the indirect markets. The already estimated optimal
portfolios for both the direct and indirect assets are combined in line
with the fixed allocation in real estate securities. Therefore, the port-
folios tested may not necessarily be optimal in themselves.

Exhibit 10
Performance Improvement from the NCREIF Index

NCREIF REITs International Mean Variance F-Statistic
Panel A: Domestic REITs
Smoothed 0.88 0.12 0.00 2.36 3.34 22.07
Unsmoothed 0.57 0.43 0.00 2.94 15.08 27.76
Panel B: REITs and International Securities
Smoothed 0.87 0.09 0.04 2.39 3.26 4.31*
Unsmoothed 0.57 0.25 0.19 2.92 13.03 3.85**
Panel C: REITs and Constrained International Securities
Smoothed 0.87 0.10 0.03 2.39 3.28 5.45*
Unsmoothed 0.56 0.33 0.11 3.00 13.94 5.50**

Notes: Exhibit 10 reports summary allocations when the inclusion of indirect securities is allowed. The base direct market portfolio used for
these tests is the national NCREIF index rather than the estimated optimal portfolios. This approach is used in order to avoid corner solutions.
The F-Statistic provides details of the Gibbons, Ross and Shanken (1989) test for performance improvement.

*Significant at the 10% level.
**Significant at the 5% level.
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be biased towards the direct market, however, such
tests will not accurately pick up the short-term
market timing benefits that investors could obtain.
In such a case, a portfolio manager could use in-
dividual funds both to switch the exposure of the
portfolio and to use indirect vehicles to gain access
to markets where there are limited investment
opportunities.

Endnotes

detailed results in terms of the allocations to individual in-
ternational markets are available from the author on
request.

9. As these tests use already estimated optimal portfolios and
the allocations within the direct and indirect real estate
portfolios are fixed, it can be seen that in a number of cir-
cumstances the F-Statistic estimated is negative. This find-
ing indicates that the inclusion of high REIT allocations re-
sults in poorer performance of the portfolio.
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