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This study investigates whether the composition of the market portfolio leads to
different inferences on real estate performance. As a point of departure, this paper first
explores whether the omission of assets in a market proxy leads to a biased measurement of
investment performance. The study finds that ranking investment performance is not
meaningless even though investment performance is inaccurately measured. Furthermore, the
composition of the market proxy does not necessarily lead to different inferences on real estate
investment performance although superior real estate investment performance arises from the

omitted asset phenomenon and also from smoothing bias in general.

Introduction

Controversy exists as to whether investment performance is sensitive to the composition of the
market portfolio. The central issue in this controversy involves ascertaining if an asset market other than
the asset market within which an asset trades influences the return on that asset. Although some
performance studies have included real estate in the market proxy to evaluate stock returns, little
research exists on the relevance of omitted asset markets to real estate investment performance.

The purpose of this study therefore is to determine whether the composition of the market
portfolio leads to different inferences on the performance of either direct real estate investment or
indirect participation in real estate through real estate securities. Another goal of this research is to
ascertain if the measure of real estate investment performance is stationary over different economic
environments given that positive excess returns exist. As a prelude to this investigation, this paper first
explores whether the omission of assets in a market proxy leads to a biased measurement of investment
performance. If an index with missing assets inaccurately measures investment performance, then the

ranking based on that performance might not convey useful information.



A distinctive feature of this study is that cross-equation linear restrictions are used to test
whether the performance measurement bias that arises from a misspecified market portfolio matters.
Although a serious bias is found to arise with respect to the measurement of market risk, both inflation
risk and the performance measure are invariant to various market portfolio specifications across all
asset classes. This result implies that ranking investment performance is not necessarily meaningless
even though investment performance is inaccurately measured.

In examining superior investment performance arising from the omission of assets in a market
proxy, this study not only explores the robustness of the S&P 500 as the portfolio performance
benchmark but also examines the consequences of including a commercial real estate return series
based on imputed sale prices in lieu of an appraisal-based return series in the market proxy. The
robustness of the S&P 500 with respect to real estate has not been examined thus far although most
researchers acknowledge that this index is too "narrow" because it consists only of stocks with large
market capitalizations. Interestingly, fewer assets exhibit superior performance when the S&P 500 is
used as the benchmark portfolio compared to all other proxies except for a US market wealth portfolio
which contains commercial real estate returns based on imputed sale prices (denoted USMI1). In
addition, the performance rankings based on the S&P 500 are similar to those for the USMI1. In
contrast, more assets have positive excess returns when a US market wealth index that includes
appraisal-based real estate returns (denoted USMI2) is employed relative to the S&P 500. However, the
use of the USMI2 together with a zero beta version of our performance measure results in fewer
properties with appraisal-based returns having superior investment performance relative to either the
S&P 500 or the USMI1. These consequences of real estate investment performance with respect to the
two alternative commercial real estate return series represent another unique feature of this study.

An additional feature of this study is an examination of the stationarity of the performance
measure with respect to real estate. This examination reveals that the investment performance measure
is not stationary over economic subperiods even after adjusting for inflation. The stationarity of the
performance measure however differs with respect to each asset class. A large portion of commercial
properties whose returns are appraisal-based exhibit variations in investment performance over the
high inflation and low inflation subperiods. In contrast, few equity real estate investment trusts (EREITSs),
common stocks, and commercial properties whose returns are computed with imputed sale prices have
nonstationary investment performance.

The remainder of the paper proceeds as follows. The second section offers a review of the

omitted asset controversy relative to the evaluation of investment performance. The third section gives



a summary of data sources used and explains the construction of market indexes. The methodology is
discussed in the fourth section. Results of alternative index specifications are given in the fifth section,

while the sixth section concludes the study.

Brief Literature Review

Controversy exists as to whether the investment performance of an asset is sensitive to the
composition of the market proxy. Both Mayers [14] and Roll [17] demonstrate that no asset should
exhibit positive excess returns in theory when the market proxy includes all asset markets. On the other
hand, both Fama and Schwert [4] and Stambaugh [19] empirically show that omitted asset markets do
not pose a problem in estimating common stock returns. Brown and Brown [1] in contrast find that the
composition of the market portfolio does result in different inferences on investment performance for
the same set of mutual funds.

To understand this controversy, a decomposition of the true market portfolio into asset

submarkets is necessary. Mathematically, the traditional Sharpe-Lintner-Mossin CAPM is

(1)
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where M is the aggregate market value of all assets, and A is the risk-aversion factor. If M, is defined as
the aggregate market value of a security market proxy such as the S&P 500, then (1) is alternatively

expressed as

(2)
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where the term in brackets [-] or [...] represents the aggregate return from all omitted asset markets and
iis the ith asset market. If the covariance of the return on asset; with the return on the ith asset
submarket is zero where i does not represent the security submarket S, then (2) degenerates to a CAPM

with a security market proxy

(3)
E(R)—r/=iMcov(R, R,

The key issue in this controversy therefore is not whether the true market portfolio is required but

whether the term in brackets in (2) is significantly different from zero for the jth asset class.



None of the aforementioned studies investigates whether the omitted real estate market is
important with respect to real estate returns although an implication exists that the market index
chosen should reflect the relevant universe of the sample of securities tested. These studies also do not
address either the extent to which the measurement of investment performance is biased if the market
index excludes certain assets or the consequence of this bias with respect to performance ranking.

Brueggeman, Chen and Thibodeau [2] and Ibbotson and Siegel [9] find evidence that positive
excess returns exist for commercial real estate even after various types of real estate are included in the
market portfolio and an adjustment is made for inflation. However, the use of appraised data over a
primarily inflationary environment raises the question of whether excess returns arise from the time
period chosen, appraisal-induced biases, or both effects. Smith and Shulman [18] suggest that the time
period chosen might bias the investment performance results in favor of real estate. Their major finding
is that neither equity real estate investment trusts (REITs) nor stocks dominates all economic sub-
periods periods examined. However, none of the real estate performance studies formally test whether
the measures of performance and risk remain stationary across different economic subperiods in an
analogous fashion to the stock performance studies of Fabozzi and Francis [5] and Kon and Jen [12].
Hoag [7] and Giliberto [6] show that appraisal data might also offer a rationale for abnormal returns
because smoothing not only understates risk but also overstates the true return.

The present study attempts to rectify the aforementioned concerns through the use of real
estate returns computed with imputed sale prices. Imputed real estate returns are used to construct a
market index and this index is compared to one that includes appraisal-based real estate returns.
Moreover, individual equity REITs are also used in addition to commercial properties whose returns are
appraisal based and commercial real estate whose returns are computed with imputed sale prices to

investigate positive performance bias.

Data

Asset Return Series

Quarterly holding period returns (HPR) are computed for commercial nonfarm real estate
returns, equity REITs, and common stock industry groups for the period from June 1978 through
September 1986. The availability of time-series data for commercial nonfarm real estate dictates the
time interval evaluated. Fortunately, high inflation characterizes the period from the second quarter of

1978 to the end of 1981 while low inflation is associated with the post-1981 period. Thus, the positive



rising inflation (and thus possibly real estate return) bias prevalent in most earlier real estate investment
performance studies is absent in the present study. The sources of data that underlie the return

calculations for each asset category follow:

Commercial Nonfarm Real Estate: Commercial nonfarm real estate returns are constructed from several
sources. The first surce consists of twenty-two quarterly return indices from the National Council of Real
Estate Investment Fiduciaries (NCREIF) in conjunction with the Frank Russell Company (FRC). The total
FRC index is also used in the current study. The FRC indexes are value-weighted appraisal indexes with

all properties in the index unlevered.

Commercial real estate returns are also computed with imputed sale prices. To impute prices,
quarterly net operating income (NOI) per square foot for nine regional property types are obtained from
a large, diversified commingled real estate fund (CREF). Quarterly cap rates for these regional property
types gathered from the American Council of Life Insurance Companies (ACLI) publication Mortgage
Commitments on Multifamily and Nonresidential Properties are divided into the respective NOI to yield

imputed prices.'

Equity Real Estate Investment Trusts (EREIT): Eighteen EREITs that possess continuous prices and
dividends over the study period are evaluated in the current study. Quarterly prices, dividends, and the
number of shares outstanding for each EREIT are extracted from the COMPUSTAT tapes and Standard

and Poor's Security Owner's Stock Guide.

Stocks: Quarterly price and dividend information on fifty-eight industry groups are compiled
from issues of Standard and Poor's Analyst Handbook, Monthly Supplement.?
Further elaboration on the construction and limitations of holding period returns for each asset

are found in Liu [13]. Appendix A lists the specific assets associated with each general asset category.

' The capitalization rate is defined as the net operating income for a property divided by its selling price. The prices that result
from dividing net operating income by the capitalization rate do not represent specific market transactions. However, the cap
rates are computed from specific market transactions and thus provide an indicator of market-wide variations in sale prices.
This process is analogous to backing out stock prices given information on the dividend yield and the amount of the dividend in
each period. For a recent study that has used this technique, see Nourse 116].

The use of ACLI cap rates is not without problems. Critics charge that inaccuracies exist in the cap rates reported since some
organizations who report cap rates to the ACLI do not carefully verify their figures. This leads to reporting errors in individual
cap rates. However, these reporting errors are minimized to some extent since the ACLI computes and reports an average of
the cap rates for any particular quarter. The number of properties reported sold per quarter for the office, industrial and retail
property categories exceeds twenty on average but for apartments and hotels the numbers are often below three.

2 All industries with continuous price and dividend data on a quarterly basis over the study period are used. The industry indices
are value weighted and derived in an identical fashion to the S&P 500 index.



The Market Indexes

Investment performance of the preceding return series is investigated relative to six value-
weighted market proxies. The first market index is the S&P 500, which represents a portfolio of well-
capitalized (large) firms. Market proxy 2 is the Media General Composite Index (MGCI) reported in the
Media General Financial Weekly. This index includes stocks of small capitalized firms in addition to
stocks of large capitalized firms.? The third index, known as the security market index (SMI), combines
the MGCI with corporate bonds, government bonds, mortgage-backed bonds, and cash equivalents.
Index 4, hereafter referred to as the US market index (USMI), adds commercial real estate, farms, and
single-family homes to the SMI proxy. A value-weighted return index constructed from returns imputed
from the ACLI data is used for the commercial real estate component. As an alternative to imputed
commercial real estate returns, the value-weighted FRC index is used with the resulting market proxy
denoted USMI2. Alternative versions of the USMI index are used to explore the impact that the inclusion
of appraisal-based returns in the market proxy has on investment performance. The market values used
to construct the USMI portfolio weights are discussed in Appendix B.” The sixth index is the investable
capital market (ICM) obtained from First Chicago Investment Advisors. The ICM index consists of nine
asset classes— large cap equity, small cap equity, international equity, venture capital, domestic bonds,
international bonds, nondollar bonds, cash equivalents, and commercial properties—with the
commercial nonfarm real estate component based on appraised values The index is calculated as the
share price of common shares multiplied by the number of shares outstanding for all corporations
traded on the NYSE. ASE and NASDAQ. Rights, preferred stock and when issued stocks are excluded. The
index is adjusted for all stock splits, stock dividends, delistings, suspensions, or halts of trading or
dividend distributions through a recalculation of the base market value. Ibbotson and Fall [8] use the
market value of the MGCl as a proxy for the aggregate value of all stocks to construct a US market index.

from properties in a CREF portfolio. The sum of the asset submarkets does not represent the "true" US

® The index is calculated as the share price of common shares multiplied by the number of shares outstanding for
all corporations traded on the NYSE. ASE and NASDAQ. Rights, preferred stock and when issued stocks are
excluded. The index is adjusted for all stock splits, stock dividends, delistings, suspensions, or halts of trading or
dividend distributions through a recalculation of the base market value. Ibbotson and Fall [8] use the market value
of the MGCl as a proxy for the aggregate value of all stocks to construct a US market index.

* Stocks comprise 23% of the USMI proxy and range from 22% to 24%. Bonds account for an additional 13% of the
USMI index although this weight varies from 10% to 15%. Cash equivalents comprise another 7% to 8% of the
index while all types of real estate combined represent over 50% of the US market wealth. Single-family homes
represent the largest of the three property types and accounts for 30% of the estimated US market wealth. An
additional 17% of the USMI consists of commercial nonfarm real estate while the remaining 10% of aggregate
wealth consists of farm real estate.



market portfolio because assets such as human capital and consumer durables are omitted. A possibility
also exists that some assets are overstated.” Despite these shortcomings, the asset classes included
comprise the most liquid and identifiable components of investable capital wealth. The study
consequently assumes that the asset categories chosen are a reasonable representation of the

investment marketplace.

Methodology

The Brueggeman, Chen and Thibodeau (BCT) [1984] modification of the Jensen [10]
performance measure is used to test the extent to which superior investment performance of
commercial, nonfarm real estate is sensitive to the composition of the market portfolio. This
performance measure is based on the capital asset pricing model under uncertain inflation (CAPMUI)

and has the following form:

(4)

Rjy—rp=a;+ B, [Ryy—rl + Bulf,— 1l + 8

where (ﬁjt — Tyt ) is the excess return on the jth portfolio in period t, (ﬁMt - rft) is the excess return on
the market portfolio in period t, (ﬁt - rft) is the excess inflation rate in period t, and a-is the modified
Jensen measure. A positive (negative) a;implies that portfolio j exhibits a return that exceeds (is lower
than) the premiums for expected risk and inflation. As an alternative to equation (4), a zero beta version
of the BCT performance measure is also tested given the observation of Stambaugh [19] that different
inferences arise from the Sharpe-Lintner version of the CAPM compared with the Black version of the
CAPM. The Black version of the BCT performance measure is similar to the BCT index with the return on

the zero beta portfolio 7;; replacing the risk-free rate 7y, in equation (4) as follows:®

> Double counting might arise because multiple financial claims on the same underlying asset are present.
Corporations holding common stock of another corporation is one example of this phenomenon. Another example
is real estate and real estate mortgages. The current study attempts to avoid the latter type of double counting
through using only the total equity value for various property types. Some types of double counting still remain
however with the impact of omitted assets unknown.

® To calculate the weights associated with the zero beta portfolio, the following quadratic programming

problem is solved for:

Ming® = x"; V'x,
subject to x7, Vxy=a,,=0and x" =1

where of, is the variance of the zero beta portfolio, xg is the row vector containing the minimum-variance zero-
beta portfolio weights, V is the variance-covariance matrix of the returns for all asset classes in the market proxy,



(5)
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Six market proxies are utilized in calculating the BCT performance measure for each asset in
equation (4) while four indexes are used to compute the zero beta version of the BCT excess return
index given in equation (6).” In estimating the parameters associated with each respective model, a
series of cross-equation linear restrictions are tested to investigate the possible bias in estimates of
systematic risks (8, and ;) using different market indices and to check whether the performance
measures (d;) are compatible among different models with different market proxies. A test of cross-
equation linear restrictions is necessary because estimates of both alphas and betas are biased if a
market index that has missing assets represents a misspecification of the true model. Consequently, the
ranking of alphas generated from the six market proxies might not convey any useful information.? The
cross-equation linear restrictions are tested with respect to pairwise comparisons of the same model

using different market proxies as follows:

(6)
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where market proxies k and g represent two different indexes. An F-test is used to test these cross-
equation linear restrictions. These cross-equation linear restrictions are tested relative to both the BCT
model and the zero beta version of the BCT model. In addition to this, cross-equation linear restrictions
are also tested with respect to a BCT model and a zero beta version of a BCT model that recognizes
possible economic regime shifts.

The test for economic regime shifts is similar to that used in Fabozzi and Francis [5]. The purpose

of this test is to see whether the alphas and betas in the BCT model and the zero beta version of the BCT

Xy is the column vector of weights in the market proxy, g, is the covariance between the return on the market
proxy and the zero-beta portfolio and ¢ is the unity vector.

7 We were unable to construct zero beta portfolios for the S&P 500 and the MGCI portfolios because we could not
obtain the market weights for each stock in these portfolios.

¥ We thank an anonymous referee for pointing out that if an index with missing assets creates serious problems in
accurately measuring investment performance, then the ranking based on alphas does not provide any useful
information.



model change with respect to the high inflation and low inflation subperiods. To test for the stability of

coefficients relative to the BCT model, equation (4) is modified as follows:

Rif_rﬂzﬂlj'+(sz‘_alj)Dl+ﬁ]j1[RH!_rfl]_'—wzj]._ LD Ry —Tal}
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where D; is a binary variable that assumes a value of zero in the high inflation environment and a value
of unity in the low inflation environment. A similar stability test is constructed for the zero beta version
of the BCT model in equation (5). The coefficients (aj2 — a]-l), (szl — ﬁ]-ll), and (.szz — ,8}2) measure the
differential impact of the inflation subperiod on the alphas and betas for the jth asset, where the
superscripts 1 and 2 refer to the high and low inflation subperiods respectively. If the alphas and betas
for the jth asset differ over the economic subperiods, then these coefficients will be significantly
different from zero. Nonzero coefficients suggest that the high inflation and/or low inflation subperiod
alter the return distribution of an asset. An F-(Chow) test on the incremental sum of squares computed
by advancing from equation (4) to equation (7) is also used to test the hypothesis that the coefficients of
both (af — a}), (B, — B}1), and (B}, — Bj;) are zero. This test complements the T-test on both

(a7 —a}) and on (B}, — B}1), and (Bf, — B};) because the F-test is a test for the stability of the entire
regression relationship. The incremental F-test is necessary in addition to the individual T-tests because
it is possible that the T-ratios for each set of coefficients are all insignificant while the F-ratio for the
entire set of coefficients is significant (and vice versa).

Assets are ranked in descending order with respect to the BCT performance index and the zero
beta version of the BCT excess return measure. Ranking is undertaken only if advancing from a relatively
incomplete specification of the market proxy to a more complete specification of the market index does
not bias the estimate of alphas. The ranking process consists of first classifying assets into one of three
groups with a 5% level of significance used for the purpose of delineation. This classification scheme is
used for each of the six market proxies. The first group consists of all assets that exhibit significantly
positive alphas. Assets that significantly underperform the market are placed in the third group, while
the second group of assets have similar performance to the market. Assets in the first and third

categories are next sorted with respect to alpha in descending order within each group.

Results on Investment Performance

The composition of the market portfolio does not necessarily lead to different inferences on real

estate investment performance even though real estate is excluded from the market index and this



omission leads to an inaccurate measurement of investment performance. Tables 1 and 2 report the
extent of the bias in the estimates of market risk, the risk of uncertain inflation and excess returns that
arise from a misspecified market proxy using the BCT model and the zero beta version of the BCT model
respectively. The period analyzed is from the second quarter of 1978 to the third quarter of 1986. Both
tables reveal that significant bias exists in the measurement of market risk for all asset classes except
the FRC properties when a market portfolio that excludes real estate such as the S&P 500, MGCI, or SMI
is compared with either USMI index in which real estate is the dominant component. An examination of
the risk coefficients for each asset indicates that the market risk increases on average when real estate
is included in the market proxy. Interestingly however, the measurement bias associated with market
risk is also significant for equity REITs and common stocks when either USMI index is compared with the
ICM market proxy. This situation arises in part because real estate comprises less than 15% of the ICM
proxy. One plausible reason why the market risk for FRC properties does not exhibit any significant

measurement error is that the returns on these assets are subject to smoothing.

TABLE 1

Test for Impact of Misspecified Market Proxy on Coefficients Using
Equation (6)

5% Level of Significance
1978Q2-1986Q3

Excess Retuns Computed Using Riskless Asset r,

EREITS STOCKS FRCRE ACLIRE
Paired Proxies A?,..¢ﬂ.‘ ﬁ-u#ﬂm ﬁu#ﬁw ﬂn#ﬁul
Proxy k Proxy q No. % No. % No. % No. %
SP500 MGCI 0 0 0 0 o o0 0 0
SP500 SMI 0 0 13 224 0 o0 0 0
SP500 USMII 3 16.7 36 621 0 0 1 111
SP500 USMI2 L] 333 52 897 0 0 0 0
SP500 ICM 0 0 5 86 0 o 0 0
MCCl SMI 0 0 14 241 0 0 0 0
MGCI USMI1 5 278 34 586 0 0 2 222
MGCI USMI2 6 333 52 897 o o0 1 111
MG ICM 0 0 4 6.9 0 o 0 0
SMI USMI1 I 5.6 11 19.0 0 0 1 111
SMI USMi2 2 11.1 33 569 0o o 0 0
SMI ICM 0 o 0 0 0 0 0 0
USMI1 USMI2 0 0 0 0 0 0 Q 0
UsMI ICM 1 56 17 293 0o o 0 0
USMI2 Ic™M 2 11.1 39 672 0o o0 0 0

Legend: No. (%) refers to the number (percentage) of assets in an asset class for which a misspecification in the
market proxy results in a statistically significant bias in the appropriate coefficient. The No. and % of
assets for the i, # B and a, #a,_ categories are zero for each asset class,



TABLE 2

Test for Impact of Misspecified Market Proxy on Coefficients Using Zero
Beta Version of Equation (6)

5% Level of Significance
197802198503

Excess Returns Computed Using Risk-free Surrogate r,

EREITS STOCKS FRC R.E. ACLIR.E
Paired Proxies Ba#h, ﬂ..:f‘&ﬁ“ .ﬂu?é.lq..: ﬂdl#ﬂql
Proxy k Proxy g Mo, % No, 4 Mo % Ma. %
S Ushin 1 54 11 180 0 0 1 11.1
Shl LIshAlz 1 56 35 603 0 0 0 o
Shl ICM o Q [\l 0 0 0 o o
UsmMI1 USMI2 ] 0 ] [} 0 0 0 o
Usmn ICh 1 54 6 276 0 0 0 0
LUShI2 IChA 2 11.1 41 0.7 0 o o o

Legendd: MNo. (%) refers to the number ipercentage) of assets in an asset class for which a misspecification in the
market proxy results in a statistically significant bias in the appropriate coeffident, The No. and % of
assets forthe 1 # i and a, #a_ calegories are zero for each asset class.

In contrast to the measurement bias associated with the estimate of market risk, the
measurement bias that corresponds to both inflation risk and the BCT performance measure is not
significant when various market portfolio specifications are compared pairwise using equation (6) across
all asset classes. This finding holds regardless of whether the risk-free asset or a risk-free surrogate is
used. This result implies that the ranking of investment performance is not necessarily a meaningless
exercise even though investment performance is inaccurately measured.

Similar findings obtain when the measurement bias in the coefficients arising from a
misspecified market proxy is investigated across economic subperiods using the economic regime shift
model in equation (7). Tables 3 and 4, like 1 and 2, show that significant measurement bias exists only
with respect to the estimate of market risk. More specifically, significant measurement bias for the
market risk estimate is associated with a greater number of equity REITs, stocks and ACLI propertiesin a
high inflation environment. In contrast, this measurement bias is significant for only one stock hut no
EREITs or ACLI properties during a low inflation environment. No significant bias is present on the other
hand for the inflation risk estimate or the BCT performance measure given either economic
environment. A column of zeros for the ,b’jlkz * ,b’jlqz and B, # Bygcolumns in Tables 3 and 4, which
represent the test for measurement bias in inflation risk given high and low inflation subperiods
respectively and a column of zeros for the ajlk1 * a]-lq1 and Ay # Agcolumns, which characterize the test

for the extent of measurement errors in the BCT performance measurement evidence this.



TABLE 3

Test for Misspecified Market Proxy’s Impact on Coefficients Using Equa-
tion (7) to Analyze Economic Subperiods

5% Level of Sdg;rﬁﬁcan:e
e ﬁEREI;‘S STOCKS FRCR.E ACLIRE
red Froxies = E

Prowy k Proxy g hlr.:.I ,".'é; h"err;.‘ lﬁ% [‘fg #ﬂw‘;& N%.! #ﬂ%
SP500 MO 0 o Q 0 0

SP500 Shdl 0 o a 0 o g g g
SPs00 LISk 2111 4 6.9 o o0 1 1L1
SPs00 UsMIz 5 178 24 414 o 0 1 lIlI
SP500 ICM 0 0 0 o o o o o
MGCI sl 0 4] 0 ] Q 0 0 1]
MG usmi 1 56 g 155 o0 1 111
MGC] Usiilz 5 178 18 483 o0 1 11_1
MCCI 1M 0 o o 0 o 0 a 0-
SMI Ushin 0 1] 2 34 o0 a 0
SMI UshI2 3 147 17 293 oo 0 i
anl T o 0 i 0 o 0 0 0
LUsSMI UsMI2 1] 0 ¥ 0 ] Q 0 0
UshlL 1CM 1 5.6 4 69 o0 0 0 o
UsShlz 1CM 3167 21 3a2 (L] 0 0

Mote: Mo (%) refers to the number (percentage) of assets in an asset class for which a mis specification in the
market proxy results in a statistically significant bias in the apprapriate coefficient. The No. and % of
assets for all ather categories are zero for each asset class with the exception of the B, s B, category for
STOCKS where B, = (f,,— 8, and B, = (" — ', ). For STOCKS, one asset results in a statistically
significant bias for the (SPS00,USMIT), (SP500.USMIZ), (MGCLUSMITYL (MGCLUSMIZ), and
[USMIZICM) paired proxies,

TABLE 4
Test for Impact of Misspecified Market Proxy on Coefficients at 5% Level
of Significance
Zero Beta Version of Equation (7) Is Used to Analyze Economic
Subperiods
EREITS STOCKS
Paired Proxies ButB, B,#B, Bu#B, B,#B,
Proxy k Proxy q No. % No. % No. % No. %
SMI USMI1 0o o 0o o 3 s2 o o
SMI USMI2 2 111 0o 0 20 345 1 1y
SMI Ic™ o o o o o o 0o 0
USMI1 USMI2 Y 0 o 0 (U] 0o 0
USMII 1M 1 56 o o 6 103 0o 0
UsMI2  ICM 3167 0o o 26 448 1 17

Note: No. (%) refers to the number (percentage) of assets in an asset class for which a misspecification in the
market proxy results in a statistically significant bias in the appropriate coefficient. The No. and % of
assets for all other categories are zero for each asset class except for the §',,#f' , and B, #B,
categories for FRC with respect to the (USMI2,ICM) paired proxies. One FRC asset has a significant

bias on each coefficient.

Given that the bias associated with the BCT performance measures are not significant, we can

now proceed to examine whether a "narrow" market proxy such as the S&P 500 is robust with respect



to real estate. The S&P 500 is narrow in the sense that the index consists only of stocks with large
market capitalizations. This does not necessarily imply that the real estate market is not represented
because the S&P 500 includes real estate-related components such as homebuilding. In addition to this,
corporations that comprise the S&P 500 hold approximately two-thirds of all US nonresidential property.

We find that the S&P 500 is relatively robust with respect to investment performance; fewer
assets exhibit superior performance when the S&P 500 is used as the benchmark portfolio for
performance evaluation compared to all other proxies except for the USMI1. Table 5 shows that of the
107 assets examined, only 13 assets (12%) exhibit superior investment performance using the S&P 500
as the market proxy. In contrast, the number of assets that possess abnormal returns relative to the
MGCI, SMI, USMI2 and ICM indexes are 26, 23, 17 and 18 assets respectively. Only the USMI1 has fewer
assets (11 assets) which have excess returns. A look at Table 5 also reveals that the similar rankings exist
between the S&P 500 and USMI1. This finding is in contrast to the implications of Brown and Brown [1]
who find that the composition of the index does matter. The discrepancy in the results arises because
the S&P 500 is the initial benchmark portfolio in the current study whereas Brown and Brown use an
index similar to the MGCI. This suggests that it is the inclusion of small cap stocks in a market proxy that
leads to a greater number of assets having superior investment performance and that the addition of
real estate "undoes" this effect.

Of the asset classes in Table 5 that exhibit superior investment performance on each market
proxy, the FRC commercial real estate category has more properties with positive excess returns than
either equity REITs or common stocks. On the other hand, no ACLI property has a significant BCT
performance a on any market proxy. This suggests that smoothing in appraisal-based returns might offer
an alternative explanation for excess returns in commercial real estate in lieu of the omitted asset
argument. However, an inspection of Table 5 reveals that the omitted asset argument does account for
a portion of abnormal returns, especially if a commercial real estate return series based on imputed sale
prices is included in the market proxy. For example, all common stock and ACLI properties are correctly
priced and only one equity REIT—EastGroup Properties—exhibits superior investment performance
relative to the USMI1. Besides this, the number of assets having abnormal returns decreases if the MGCI
rather than the S&P 500 is used as the benchmark portfolio and one advances from the MGCI to a proxy
that includes more assets. However, Table 5 shows that the number of assets with superior investment
performance levels off as one advances from a US market wealth portfolio (USMI2) to a world market
wealth portfolio (ICM). This suggests that little if any incremental benefit arises from using an

international orientation.



TABLE 5
Assets with Significant Jensen Alpha Using the CAPMUI with Risk-free Asset
5% Level of Significance

Measure
BCT Performamce Measure (@) Ranking on BCT Performance
SPs00 ' (et § SMi UsMI1 USMI2 oM SP500 MGC1 SMI UsMIl usamiz Ic™M

EER.,U.Q,T’ P 00450  OOMIB 00457 00547 00487 00487 1 4 3 1 ; ;
Fiest Union 00486  0.0460 00403 00483 2 2 ; 3
IRT 0032 027 00409 00347 00380 4 : 4
operty C: 0.0400
:rmmyl\-n:ﬁdm 00410 00512 0.048% 00403 00454 2 1 : 3 2
Washington REIT 0063 00342 1: :
REIT of California 00280 00281
Comrmom Stovks 3 1
Beverages—Distillers 00275 00240 “
Conglomerates oolez 12 10
Containers—Netal 00280 00260 s 7
Containers—Paper 00372 Q0348 00300 ;
; 00440
g‘n’l’p‘m S 00337 00327 00270 00313 o I: 6 &
Publishing 00233 00208 u
Ampfrtmu 00107 00118 00117 00110  0OIIT 00114 10 20 :; 7 1: ':
Hotel 00231 0030 006 00217 00240 s 15 s - ’
Ofice—East 00330 00301 0030 00341 00314 00317 3 10 z: i & W7
Retall—West 00005 00071 00071 00076 00071  ODOeS 12 b 17 6 n 12
R&D Indus —South 00116 00116 00118 00121 00119 00121 9 21 ¥ . s i
R&D Indus.—East 00094 00091 00100 00094 00094 o o 1 9 10
RéeD Indus —West 00150  0DIS4 00186 00218 00197 00188 7 17 21 1 17 18
Warehouse—Sauth 00060  00J6S 00066 00068  OO06S  0.0063 13 2% 4 s
W East 00075 00073 00067 00069 2 :; s i i
Warehouse—West 00140 00142 00143 00149 00143 00143 & 19 : D 1
East 00230 00222 00226 00130 00224 0029 6 16 l: 3 B 3
West 00104 00105 00108 00110 00108 00104 1" 22 1
Nede: No ACLI property has a significant BCT performance & on any market proxy.
TABLE 6
Assets with Significant Jensen Alpha Using the Zero Beta Version of the CAPMUI
3% Level of Significance
@ from Zeeo Beta Version of BCT Mode! Rarking on @ from Zero Beta BCT Mode!
SMI usmMIt UsMi2 1M sMi USMII UsMmiz 1™
EREITs
EastGroap 00400 00550 3 1
Fast Union 00480 00341 0.0463 2 2 2
IRT 00420 00415 00410 'l 4 4
Pennsylvania REIT Q0500 0.0443 00483 1 3 1
Washington REIT 00340 7
REIT of Cal#fornia 00290 9
Comeman Stocks
Beverage—Distillers 00258 11
Containers—Metal 00274 10
Containers—Paper 0030 0.0310 5 )
Gold 00820 1
il 00358 00379 0.0360 ¢ s 5
Publishing 00208 14
FRC Properties
Apartments 00109 0.0110 00094 17 ] 13
Hotel 00243 0.0220 00231 153 4 ®
Office—Zast 0.0300 00340 00250 00294 3 2 6 7
Retail—West 0.0061 0.0070 20 1n
R&D Indus —Scuth 00109 00120 0.0098 8 7 12
R&D Indus —East 0.0090 10
RaD Indus —West 00170 00210 00159 15 5 10
Warehouse—South 00057 0.0060 21 12
Warehouse—West 00134 00146 0.0090 00127 16 0 8 1n
East 00221 0.0236 00182 00208 13 3 ? B
West 0.0093 0.0107 0.0050 19 9 14
ACLI Propertuss
Industrial—South 0.0419 3

A slightly different perspective of the omitted asset phenomenon is obtained when a zero beta
version of the BCT model is utilized. Table 6 shows that the use of a zero beta portfolio in conjunction

with the USMI2 leads to a reduction in the number of FRC commercial properties that have positive



excess returns. The use of a zero beta portfolio thus provides an alternative rationale to the smoothing
argument advanced earlier. Even when the zero beta version of the BCT model is used, however, there
is some evidence that abnormal returns on commercial real estate are related to smoothing because
Table 6, like Table 5, shows that no ACLI property has positive excess returns on any market proxy. In
contrast to FRC properties, the use of a zero beta portfolio does not appear to lead to a decrease in the
number of equity REITs and common stocks that exhibit superior returns compared to the results when
the original version of the BCT model is employed. This suggests that the inclusion of a commercial real
estate return series based on imputed sale prices in a market proxy is necessary to price equity REITs in
addition to recognizing inflation risk.

Another feature that distinguishes Table 5 from Table 6 is that although the number of assets
with superior investment performance decreases as one advances from the SMI benchmark portfolio to
a more inclusive market index, the number of FRC properties that have positive excess returns increases
when the USMI2 is compared to the ICM. This result obtains in part because real estate represents the
major component of the USMI2 but comprises only a minor portion of the ICM.

TABLE 7

Chow Test for Stationarity of Coefficients over the High Inflation and Low Inflation Subperiods

a.and/or i, and/or . #0
3% Level of Segneficance

! Rusk-free Asset A

Market Proxy
SP500 MGC SMI UsMI UsMi2 ICM
Assel Class Total No. % No. % No. % No. % No. % Ni %
. NO, 1 iNO. L
EREIT 18 0 oo 0
E - [JY o o0 o 00 0 0.0
STOCKS 58 2 34 2 34 2 34 2 14 2 .‘:: g .C!.f
il;j{;l .‘j ; l:; 1 182 [} 273 4 182 3 136 5 2.7
¢ J 1 1Lt y
Il Risk-frre Surroguter, ‘ o ’ o l e ° e
Market Proxy

SMI USMIt USMI2 M
Asset Class Total No. % No. % Noe. % No %
EREIT 13 o 00 o
REll 00 0 0.0 (V] 00
E}.(U(P\S 58 5 8.6 2 34 3 52 2 34
._\ F_l 22 s 227 “ 182 - 182 3 136
ACL 9 1 111 o 00 1 111 0 0.0

Legend: Total refers to the tolal mumber of assels in each asset class
No. refers to the number of assets in an asset class that do mof exhib@t stationary coeffickents.
% Is the percentage of assets in an asset class that do not exhibit stationary coefficients

Given that superior investment performance exists even after real estate is included in the

market proxy and inflation is accounted for, one might ask whether these positive excess returns are



stationary over different economic environments. Tables 7 and 8 present evidence that investment
performance is not stationary over the high and low inflation subperiods even after adjusting for
inflation. However, whether the investment performance measure is stationary differs with respect to
each asset class. Table 7 indicates that both the original version and the zero beta version of the BCT
model are not significantly different under the high inflation and low inflation subperiods for equity
REITs and ACLI properties when either the USMI1 or ICM proxy is utilized. This condition also holds when
the S&P 500 is used in conjunction with the standard version of the BCT model. On the other hand,
some nonstationarity in the overall models is evident with respect to FRC properties and to a lesser
extent common stocks. Table 8 shows that the nonstationarity in the models when FRC properties are
evaluated arises mainly from a shift in the BCT performance measure (a) with some shift also occurring
in the measure of inflation risk between the economic subperiods. An inspection of this exhibit in
conjunction with the computer output reveals that over 40% of the BCT performance alphas decline as
the economic environment changes from high and low inflation. However, this downward shift in alpha
does not necessarily imply that superior investment performance for FRC properties is no longer
significant. A look at the individual BCT performance measures for FRC properties that have a significant
shift in excess returns given a change in the economic environment indicates that offices located in the
East as well as the eastern real estate fund exhibit positive investment performance over both

subperiods of which version of the BCT model is used.

TABLE S
Summary Statistics for Separate T-Tests on Alphas and Betas

5% Level of Sigrificance

I Risk-froe Asset r, L -
Coeffickent SPa00 MGC Ml USMLT LSkl o "
Azl Tested Total Pl % i % Ma, % Mo % Mo, ] Ma.
EREIT A gD 18 ¢ 0 o 0 0 0 o0 0 o ‘|] 3.&
Bowa 18 T oo ¢ 0 a0 o 0 0
B.#0 18 00 1 se ¢ 0 o @ T o
STOCKS A 0 5B 3 51 LR 7 1Ll 3 52 R 4 -:a
) B w0 58 3 52 3 ki 3 B2 1 1.7 4 69 1 34
B0 L1 Qa i) 1 L7 1 1.7 o i 1 34 1]
FRC A FD 1 10 4% [ 458 9 ap@ 9 an@ 0 435 i 09
. B #0 2z i 45 1 a5 2 o 0 0 0 0 e 0
B, #0 12 ] 2.1 X al i @l 1 4.5 1 45 1 w1
ACLI A#0 ¢ 1111 1 111 1ot 1 22 1 a2 ; L;.l
: B #0 7 ¢ @ ¢ @ o0 o o Do ¢ 0
B, w0 3 a0 ¢ 0 0o o o B 80 0



TABLE 8 (continued)
Summary Statistics for Separate T-Tests on Alphas and Betas

=% Level of Sigrificarce

IT R.i-l.-_rrrr _‘hﬂl’\.‘.‘[ T

CoefFicienit ShD Usadl LISAAl2 Ik
Aseet Tested Todal Ma. % Ma. % Mo L W, L
EREIT A &p 18 o a o o 1 LY a o
] 18 o Q ] 0 ] 1 i ]
B, #0 15 o i ] [ 31T o L]
STOCES A, »D 58 7 1xi L. 52 5 5.2 3 5.1
B =0 L 3 52 1 1.7 3 5.2 F 34
B #£0 58 Fl 34 i) 1] 3 la 1 1.7
FRC A #D 1z 3 ang § 409 B M 0 458
B #0 2 a o 0 0 1 o o o
B w0 b 1 @l ] a1 ] @1 ] o
ACLI A #0 ? 1 111 I 112 1 212 1 111
B e @ i} ® Q o e} e} o Q
B #0 E o o Q0 o 1 1.1 [ o

Legend: A = —a' LB, ={F =& | and B =, = F }ineqalion(7)
Tatal refers to the hotal number of assets in each asset class,
M. refers bo the mumber of assets in an asset class that dio ssd exhibil stakicrnas v cowfhicenb,
% Is thw percentage of assets in an asset class that do et exhibit statiorary coefficents.

Summary and Conclusions

An issue that this study addresses is whether ranking investment performance is meaningless
given that the omission of assets in a market proxy leads to an inaccurate measurement of positive
excess returns. This study finds that ranking performance is not necessarily a meaningless exercise
because no significant bias exists for the BCT performance measure and the inflation risk estimate,
although significant measurement bias corresponds to the estimate of market risk. Next, the study
proceeds to examine whether a narrow market proxy such as the S&P 500 is robust with respect to the
evaluation of real estate investment performance given that no significant bias is associated with the
BCT performance measure. Fewer assets are found to exhibit superior performance when the S&P 500 is
used as the benchmark portfolio compared to all other proxies except the USMI1. Another issue is
whether these positive excess returns are stationary over different economic environments given that
superior investment performance exists. The stationarity of the BCT model and the zero beta version of
the BCT model over the high and low inflation subperiods is found to differ with respect to each asset
class.

A question raised as a consequence of this research is whether the superior investment
performance of real estate arises more from the omitted asset phenomenon or from the smoothing bias

observed by Hoag [7]. Evidence supporting the smoothing bias proposition is that positive excess returns



exist when FRC properties are evaluated but not when ACLI properties are analyzed. However, evidence
supporting the omitted asset argument is that the inclusion of commercial real estate returns based on
imputed sale prices to a market proxy (USMI1) leads to a reduction in the number of equity REITs
earning positive excess returns. Further, the inclusion of appraisal-based commercial real estate returns
to a market proxy (USMI2) in conjunction with the zero beta version of the BCT model leads to a

reduction in the number of FRC properties that have positive excess returns.

Appendix A

Assets in each general asset category for which performance measures are calculated are as

follows:

Equity REITs

California REIT, EastGroup Properties, Federal Realty, First Union, Hollywood Park, Hotel
Investors, HRE Properties, Indiana-Florida REIT, IRT, New Plan Realty, Pennsylvania REIT, Property
Capital, Property Trust of America, REIT of California, Santa Anita Realty, USP REIT, Washington REIT,

and Western Investment.

Common Stock Industry Groups

Aerospace, Aluminium, Auto Parts—After Market, Auto Parts—Original Equipment,
Automobiles, Automobiles” Trucks, Beverages—Brewers, Beverages—Distillers, Beverages- Soft Drinks,
Broadcast Media, Building Materials, Chemicals, Coal, Computers, Conglomerates, Containers—Metal,
Containers— Paper, Copper, Cosmetics, Drugs, Electrical Equipment, Electrical—Electronic Majors,
Electronics—Instrument, Electronics—Semiconductor, Entertainment, Financial, Foods, Forest Products,
Gold Mining, Homebuilding, Hospital Management, Hospital Supplies, Hotel/Motel, Household
Appliances, Leisure Time, Machine Tools, Machinery—Industrial, Metals— Miscellaneous, Mobile
Homes, Offshore Drilling, Oil Composite, Qil Well Equipment and Services, Paper, Pollution Control,
Publishing, Publishing—Newspapers, Restaurants, Retail Stores— Composite, Shoes, Soaps, Steel, Textile
Products, Textile— Apparel Manufacturing, Tires and Rubber Goods, Tobacco, Toys, Transportation, and

Utilities.



FRC Commercial Real Estate

Type: Apartments and Hotel & Motel. Offices: North, South, East, West. Retail: North, South,

East, West. R&D Industrial: North, South, East, West. Industrial Warehouse: North, South, East, West.

ACLI Commercial Real Estate

Retail: South, West. Office: North, South, East, West. Industrial: South, East, West.

Appendix B

The market values used to construct the portfolio weights for the USMI1 and USMI2 portfolios

are obtained as follows:

Cash Equivalents

Values for 3-month Treasury bills, 90-to-119-day commercial paper, and 90-day bankers'

acceptances are taken from the Federal Reserve Bulletin.

Corporate Bonds, US Government Bonds and Mortgage-backed Bonds

Aggregate market values for corporate, government and mortgage- backed bonds are obtained

from the Shearson-Lehman publication. The Bond Market Annual Report.

Common Stock

Market values associated with the MGCI index are taken from various issues of Media General

Financial Weekly.

Commercial Real Estate

Aggregate value estimates for nonresidential business real estate are taken from Musgrave [15]
and subsequent issues of the Survey of Current Business. The series for current dollar net stock of non-
corporate nonresidential structures is chosen to avoid double counting corporate real estate. Farm
structures are factored out from this total. The aggregate land value is obtained from the Board of
Governors of the Federal Reserve System publication Balance Sheets for the US Economy 1945-1986.

The mortgage amount outstanding for nonresidential income-producing properties taken from the



Federal Reserve' Annual Statistical Series is subtracted from the total market value to yield the equity
value.

The aggregate value for multifamily residential structures appears in the US Department of
Commerce book. Fixed Reproducible Tangible Wealth in the United States 1925-1985. The series utilized
is the current dollar net stock of nonfarm five-or-more-unit structures. Aggregate land value for
apartments is taken from Balance Sheets for the US Economy 1945-1986. Mortgage debt for apartments
contained in the Annual Statistical Series of the Federal Reserve is subtracted from the total multifamily
value to obtain the equity apartment estimate. The resulting apartment equity is added to the equity for

nonresidential income properties to arrive at the total equity of nonfarm, commercial real estate.

Farm Real Estate

The market value of farms is taken from Farm Real Estate Market Developments and
Agricultural Land Values and Markets. Real estate debt reported in Economic Indicators of the Farm
Sector: National Financial Summary 1985 is subtracted from this total value to generate total farm
equity. Because aggregate real estate market values are only reported on an annual basis, quarterly

figures are calculated through a straight-line interpolation process.

Single Family Homes

The aggregate value of single-family residential structures is taken from the US Department of
Commerce publication Fixed Reproducible Tangible Wealth in the United States 1925-1985. The series
used is the current dollar net stock of nonfarm one-to-four unit structures. Aggregate residential land
values are taken from Balance Sheets for the US Economy 1945-1986. The aggregate home mortgage
debt quoted in the Federal Reserve publication Annual Statistical Series is next subtracted from this total
value to arrive at single-family home equity. Quarterly market values are obtained from year-end values

by linear interpolation.
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