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The current study investigates whether real estate securities continue to act as a
perverse inflation hedge in foreign countries given security design differences. Both a
stationary and a nonstationary risk free rate are alternatively used in conjunction with the
methodology of Fama and Schwert (1977) and also the methodology of Geske and Roll (1983)
to investigate this question. Real estate securities provide a worse hedge against inflation
relative to common stocks in some countries and are comparable to stocks in other countries.

Also, evidence supports the reverse causality model of Geske-Roll.

Most studies that analyze whether real estate investment trusts (REITs) are an inflation hedge
have found that REITs act in a perverse manner.* More specifically, returns on REITs appear to be
negatively related to the total rate of inflation, as well as both the expected and unexpected
components of inflation even though evidence exists that returns on the underlying real estate is
positively related to both anticipated and unanticipated inflation. Thus, REITs appear to behave like
other common stocks with respect to their inability to hedge against inflation. One recent explanation
for this phenomenon which Geske and Roll (1983) advance and which Titman and Warga (1989) test is
that stock returns inclusive of REITs are the catalyst to changes in fiscal and monetary policy, which in
turn cause an opposite change in the rate of inflation. Under this proposition, a significant positive
relationship should exist between current stock returns inclusive of real estate securities such as REITs
and future changes in the rate of inflation because these asset returns provide forecasts of changes in

inflation.

L AREITis essentially a closed end investment company whose assets consist of equity and/or debt interests in real
estate. Shares in REITs are publicly traded on the major exchanges. The trusts do not pay tax at the corporate level
as long as 75% of the net assets of the trust are invested in "real estate related" assets (e.g., equity investments in

real estate, commercial and residential mortgages, and mortgage-backed securities), and as long as 95% of the net
income is distributed to the shareholders.



The current study examines whether real estate securities continue to act as a perverse inflation
hedge from a global perspective. In particular, does any type of real estate-related security in a foreign
country have the ability to hedge against inflation in that country? Among the countries considered are
Australia, France, Japan, South Africa, Switzerland, the U.K. and the U.S. Real estate securities examined
include country-specific property trusts and real estate mutual funds which are similar in nature to REITs
as well as stocks of real estate operating/development companies. The inflation hedging ability of
securitized real estate is compared to that of the stock market in each of these countries. The study also
investigates the inflation forecast hypothesis of Geske and Roll (1983) as an alternative explanation for
perverse inflation behavior if the international evidence for real estate securities is consistent with that
for the U.S. Prior studies have examined the extent to which common stocks in other countries hedge
against inflation, but none have analyzed global real estate securities. Further, the design of the real
estate security in some countries, such as Switzerland, is such that the return on the real estate security
is more representative of the return to the underlying real estate than in other countries. Since evidence
exists that the underlying real estate is positively related to both expected and unanticipated inflation.
This also suggests that real estate securities in these countries might also hedge against inflation.
Consequently, security design might offer an alternative explanation as to why REITs are not an inflation
hedge.

With few exceptions, the results for all countries studied are consistent with previous studies.
For one, none of the expected inflation proxies dominates across all countries. Secondly, common stocks
and real estate either exhibit insignificant relationships with inflation, or act as perverse hedges against
both the expected and unexpected components of inflation. Interestingly, however, real estate is a
more perverse hedge relative to stocks in some countries. Tests performed using the model of Fama and
Schwert (1977) provide insignificant results except for U.S. equity REITs, which demonstrate the well-
reported result of negative and insignificant relationships with both expected and unexpected inflation.
Tests of the Fisherian Direct Causality Model in Solnik (1983) also provide insignificant results in general.
The only exceptions are that for stock indices in all countries except Japan, a perverse relationship is
found with unexpected inflation, and hence a perverse hedge against this important component of
inflation is indicated. Similarly, U.S. equity REITs exhibit a strong negative relationship with both
components of inflation, a finding consistent with the results of the Fama-Schwert tests. Finally, the
Geske-Roll proposition is tested and a number of significant relationships are found, supporting the
argument that a movement in contemporaneous prices on property trusts and stocks induces a revision

of own-country inflationary expectations. Some evidence is found that property trusts in such countries



as France and Switzerland provide a better signal of movements in inflationary expectations relative to
common stocks.

The next section of this article reviews the relevant literature on stock and real estate inflation
hedging ability, both in the U.S. and in other countries. A comparison of real estate securities in the
various countries follows. Next, the data and methodology are detailed. A discussion of the results is
then presented. The final section summarizes the findings and describes areas of research which are

suggested by the findings.
Literature Review

The effectiveness of U.S. stocks to serve as inflation hedges has received considerable attention
in the financial literature. Studies include Bodie (1976), Jaffe and Mandelker (1976). Fama and Schwert
(1977), and Giiltekin (1983b), among others. The general consensus of these studies is that stocks act as
a perverse or negative hedge against total inflation as well as both expected and unexpected inflation
regardless of the proxy used for expected inflation. Studies such as Firth (1979), Gultekin (1983a) and
Solnik (1983) that examine the extent to which common stocks in other countries hedge against
inflation also find that the behavior of foreign stocks is consistent with that of U.S. stocks. The only
exception to these findings are stocks in the U.K. that offer a complete hedge against inflation.

Consistent with the results for stocks, studies which investigate REITs and other real estate
securities have found that these securities, like other stocks which trade on an organized exchange, do
not hedge against inflation even though evidence exists that returns on the underlying real estate is
positively related to both expected and unexpected inflation. However, conflicting evidence exists on
whether REITs hedge against expected inflation. Gyourko and Linneman (1988) find that REITs can
provide a hedge against expected inflation but not unexpected inflation. In contrast to this, Park,
Mullineaux and Chew (1990) find that equity REITs are significantly negatively related to both expected
and unexpected inflation.? Park, et al. also use the semi- annual Livingston survey data as another proxy
for expected inflation and find that although a positive tendency exists between REITs and anticipated
inflation, the relationship is not significant. However, the REITs still appear to have a significant negative
association with unanticipated inflation. Titman and Warga (1989) demonstrate that one reason why

REITs act as a perverse hedge is because they are the catalyst to, rather than the response to, changes in

’ The different sign for expected inflation is probably a consequence of the proxies which are used for expected
inflation. Gyourko and Linneman (1988) use a within sample ARMA model to forecast inflation, whereas Park,
Mullineaux and Chew (IWO) use three-month Treasury bill rates.



the rate of inflation {e.g., they lead rather than lag inflation). In particular, current returns on equity
REITs predict the rate of inflation in the subsequent period.

In contrast to the results for REITs, studies which focus on direct investment in the underlying
real estate find that real estate is a good hedge against expected inflation although the evidence is
mixed with respect to unanticipated inflation. Fama and Schwert (1977) report that residential real
estate offers a positive hedge against both expected and unexpected inflation. In addition to this,
Brueggeman, Chen and Thibodeau (1984) find that commercial real estate is also a perfect hedge
against expected inflation but does not act as a hedge against unanticipated inflation. On the other
hand, Miles and McCue (1982), Hartzell, Hekman and Miles (1987) and Gyourko and Linneman (1988) all
find that most income-producing properties exhibit a moderately strong positive relationship with
unanticipated inflation in addition to expected inflation. Furthermore, Hartzell, Hekman and Miles
(1987) find that real estate continues to exhibit a positive relationship with inflation when individual
properties are aggregated by property type, property value and growth of Standard Metropolitan

Statistical Area.?

Comparison of REITs, Foreign Property Trusts and Property Companies

The design of real estate securities varies from one country to another. In the U.S., equity REITs
are closed-end investment companies which invest the bulk of their wealth in equity real estate. As
such, they should constitute a good proxy for U.S. real estate. Several authors, however, have shown
that these funds behave more like hybrid assets with investment characteristics of stocks, as well as the
underlying real estate. Mengden and Hartzell (1987), for example, show that the price appreciation
component of REIT returns move closely with changes in the S&P500, while the income component is
closely related to income as earned from direct investment in equity real estate. This pattern seems,
however, to be changing (for example, see Khoo, Hartzell and Hoesli 1993).

In the other countries analyzed, one can categorize property securities in terms of whether they
should constitute a good proxy for the underlying real estate. In Switzerland, real estate mutual funds

are organized in such a way that unit prices should track the underlying real estate. Unitholders can

* The recent studies of Giliberto (1988) and Geltner (1989) implicitly raise the possibility that the positive nature of
the inflation hedge for real estate found in Miles and McCue (1982), Hartzell, Hekman and Miles (1987) and
Gyourko and Linneman (1988) is overstated. These studies employ appraisal based returns. Some critics have
argued that appraisers simply incorporate an inflation factor into their appraisals thereby smoothing the return
series which in turn biases the results in support of real estate as an inflation hedge. However, Table 3 in Hoag
(1980, p. 577) indicates that even when transaction prices are used in lieu of appraisals for commercial real estate,
real estate still exhibits a positive correlation (.75) to inflation.



either sell their units on the market (at market price) or can ask the fund management for redemption.
The redemption price is based on the appraisals of the properties held by the fund. Market prices
cannot lie far below redemption prices because arbitrage opportunities would thus exist. Market prices
can, however, lie above redemption prices because the Swiss real estate mutual funds do not issue
shares on a continuous basis (semi closed-end funds). Swiss real estate funds invest almost exclusively in
property (approximately 96% of their wealth) and are moderately leveraged (13.9%)."

The situation in the U.K. is different in that some real estate securities should be a good
reflection of the real estate market while others are more representative of the stock market. The
securitized property vehicles which should best track the underlying real estate are the so-called
property unit trusts. These trusts are a special type of authorized exempt unit trust which are
commingled vehicles for pension funds and are managed by banks. Prices are quoted on a weekly basis
and are based on appraisals of the properties. The leverage is low (approximately 10% on average) and
most companies restrict their investments to U.K. offices, shops and industrial properties. U.K. property
unit trusts should thus behave like the underlying real estate. UK property companies, on the contrary,
encompass companies investing in real estate and companies which are active in development and
construction. Leverage is high (approximately 50%), and some of the companies in the U.K. property
company sample are active outside of the UK. One would expect these latter securities to capture many
of the factors affecting common stocks.

In Australia and South Africa, real estate securitization is achieved through property unit trusts.
Australian property trusts are closed-end funds (e.g., the number of units on issue does not change
except when there are secondary capital offerings or when income is reinvested). These trusts invest in
equity real estate (84.8% of total assets on average) and are moderately leveraged (7.5% of assets on
average).” They are tax neutral (e.g., income and capital gains are passed through to the investor). Unit
prices are determined by on-market trading. South African trusts act in very much the same way as
Australian funds. Whether or not these funds are a good proxy for the underlying properties will depend
on whether investors consider these funds as being more like real estate or more like stocks. This fact
has not yet been formally demonstrated. Discussions with analysts in these two countries indicate,
however, that Australian property trusts are perceived more like stocks than like real estate, while the

contrary holds in South Africa.

* For more details on Swiss real estate mutual funds, see Hoesli (1993).
> Australian law prohibits borrowings in excess of 20% of gross assets.



In France, real estate securitization is achieved, among other means, through the Societes
Immobilieres d'Investissement (Slls) and the Societes Immobilieres pour le Commerce et I'Industrie
(SICOMIs). Slis are funds which invest predominantly (in excess of 75%) in residential real estate.
Leverage is low and prices are market derived. Rents on residential real estate in France can be adjusted
on the basis of the construction cost index. Slis are exempt from corporation tax on rental and related
income if at least 85% of net earnings are distributed to shareholders.® SICOMls, on the other hand,
lease and rent commercial and industrial properties. Prior to 1980, all leasing contracts were
automatically adjusted for inflation on the basis of the construction cost index. Since 1980, this has not
been the case. The fiscal status of SICOMIs has changed substantially since 1991. Before this date,
SICOMIs were exempt from corporate taxes if at least 85% of net earnings was distributed to
shareholders. Since 1991, SICOMIs are progressively being brought to the same system of taxation as
other French companies. The full switch will take five years. Leverage is usually much higher than is the
case for Slis. It is important to note that more and more SICOMIs are placing weight on equity
investment in real estate with cash flow being derived from rents on the underlying properties.

Japanese real estate companies mainly encompass real estate developers. These funds are
usually highly leveraged. On average, more than 70% of their wealth is financed with debt (the most
highly leveraged fund is Kakuei Construction with over 90% of debt and the least leveraged is TOC with
less than 40% in debt). As was the case for U.K. property trust companies, some of the Japanese
companies have holdings outside of Japan.’ Therefore, one would not expect Japanese real estate

companies to be a good proxy for the underlying real estate.
Characteristics of Real Estate-Related Securities and Their Potential as an Inflation Hedge

Since this study encompasses several different types of real estate-related securities and given
that not all are good proxies for the underlying real estate, differences in their structure may affect their

expected behavior as an inflation hedge.? Ex ante, those property shares that better reflect the

® As of 1992, the status of SlIs has changed drastically. As a result, most SlIs have abandoned their status and have
become normal companies. This change, however, occurred after the time period examined here.

’ No breakdown of investment activity by country is available for all Japanese real estate companies. However, a
partial breakdown of investment activity is discussed this study.

® For comparison purposes, foreign property trusts or its analog (real estate mutual funds) to the extent possible
are used to compare whether these trusts are more effective relative to U.S. REITs in hedging against own-country
inflation. If no foreign property trust exists as in the case of Japan, property companies are used. Although
property trusts exist in the U.K., the characteristics of these trusts are more similar to U.S. commingled real estate
funds. Consequently, the Financial Times property company index is included to see if any differences in the



underlying real estate in a country should provide either a hedge against anticipated and/or
unanticipated inflation. This inflation hedging hypothesis should also hold for an appraisal based index
such as the U.K. property unit trust index given the prior literature on the hedging effectiveness of
alternative U.S. real estate investment vehicles. In contrast, property companies in Japan and the U.K.
should act as a perverse hedge against inflation since these companies have characteristics similar to
that of other common stocks and prior studies have shown that foreign stocks do not hedge against
inflation. Foreign property trusts which are perceived to have more in common with common stocks

relative to real estate are also posited to exhibit a perverse hedge against inflation.
Methodology and Data

Methodology

Several models are used to examine the relationship between asset returns and inflation from
an own-country perspective. First three proxies are examined for expected inflation to see how effective
each measure is as a predictor of own country inflation. The three proxies for expected inflation are the
lagged return on short term government yields, the Fama and Gibbons (FG) (1982) measure of
anticipated inflation, and a proxy for expected inflation generated by an ARIMA (0,1,1) process.’ Most
previous research uses one of these methods to estimate expected inflation. Short term yields (STY) are
used in lieu of rates since the former is ex ante while the latter is an ex post result. The first measure
assumes that the expected real yields on short term government securities are not only stationary but
also that the government securities market is efficient. In contrast, the FG anticipated inflation measure
essentially adjusts for any variation in expected real yields given the evidence in Fama and Gibbons
(1984) that the expected real returns on U.S. Treasury bills are not constant over time and might thus
represent an inaccurate expected inflation proxy. The final measure of expected inflation comes from
using an ARIMA (0,1,1) model based on the prior findings of Giiltekin (1983b). A 120 month rolling

window is utilized to estimate anticipated inflation for the subsequent month.'® The following model is

inflation results are due to appraisals. Thus, this study focuses on two types of foreign property securities—
property trusts and property companies.
° The Fama and Gibbons measure of anticipated inflation that is used in the current study is
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%70 estimate expected inflation, the real rate of inflation (r,) is forecasted using a Box-Jenkins model with moving
average parameters. First, the ex post real rate of return series is generated using the following formula:
ro=8TY,., — A:

where STY,; is the nominal short term yield at time t - 1, and Et is the inflation rate in period t. Applying the



used to ascertain each proxy's effectiveness as a predictor of own country inflation:

) A=t BE(A) + &,

where A, is the inflation rate for a country in month t, E(A,) is one of the three proxies for anticipated
inflation, and B should be equal to unity.

Next, real estate and stocks for each country are examined to see if they provide a complete
hedge against both anticipated as well as unanticipated inflation in the context of the Fama and Schwert
(1977) paradigm. The Fama and Schwert (FS) (1977) model is as follows:

(2) Re = a+ BEQR) + 1A, — E@A)] + 3,

where AA and E(A) are the actual and anticipated measures of inflation respectively. Fama and Schwert
argue that ex ante, both 3 and Y should be positive given financial theory. More specifically, an asset is
said to hedge against anticipated (unexpected) inflation when 3 = 1(Y = 1) with a complete hedge against
both components of inflation present when B=Y=1. To test this model, each of the three proxies for
expected inflation are utilized.

As an alternative to the Fama and Schwert (1977) model, the Fisherian Direct Causality model
that Solnik (1983) tested is examined. This model presumes that only real factors influence expected
real returns and therefore these returns are independent of both the levels and variations in expected
inflation. Empirically, however, nominal asset returns are also used to compare whether the test results

arise due to the use of real returns as in Solnik. Mathematically, the regression model is of the form:
(3)7 = @+ BEA) + BIEG,) — E@)] + 5,

where r is the ex post real return on the asset. B is the coefficient for expected inflation and [3,
represents the coefficient for revisions in anticipated inflation. Both coefficients should equal zero under
the null hypothesis that B,=3,=0. The three alternative measures of expected inflation used in
estimating the FS model are also used in the present model. A comparison of Equations (1) and (2) with
respect to nominal returns reveals that the two models are similar except that the second term on the
right hand side of the equation [A, —E(A)] in (1) is replaced with [E(A;,;) — E(A,)] in (2). The rationale
for this is the proposition of Geske and Roll (1983) that the unanticipated inflation term [A, —E(A;)] in

Fama and Schwert (1977) is really a proxy measured with error for changes in inflation expectations

integrated moving average process and generating forecasts of the expected real return yields a time series
resembling a random walk. The anticipated rate of inflation is next calculated as the forecast real rate 7 in period t
subtracted from the nominal short term yield in period t - 1 or

‘&: =STY,., — 7



[E(A;41) — E(Ap)]. Consequently, one can regard the regression model that Solnik tested as a modified
version of the Fama- Schwert (1977) model.

In addition to the Solnik model, the conjecture of Geske and Roll (1983) is also investigated.
Geske and Roll hypothesize that stock returns are the catalyst to changes in fiscal and monetary policy
that causes an opposite change in the rate of inflation. Consequently, fluctuations in asset returns act as
the stimulus which alters inflation expectations in contrast to the models of Fama and Schwert (1977)
and Solnik (1983) which assume that asset returns merely react to anticipated and unanticipated
inflation. The reverse causality model of Geske and Roll that the current study tests is of the form
(@) [EA.) — EQ)) = a + yE@) + vk, + 7,
where both Y; and Y, are expected to be negative e.g., Y;< 0 and Y,<0." The coefficient Y; is the speed of
adjustment coefficient for expected inflation. The coefficient Y, is the product Y,*p where <0
represents the marginal signaling impact of stock returns on changes in the expected growth rate of the
money supply. The model is tested using the three measures of expected inflation used in testing the FS
and Solnik models.

Ordinary least squares (OLS) is used to estimate the parameters in all models examined except
in cases when either heteroscedasticity or/and autocorrelation is present. In these instances, the
correction of Newey and West (1987) is utilized to correct the standard errors associated with the least

squares estimates.
The Data

Monthly returns on property unit trusts and capital market indices are obtained for Australia,
France, Japan, South Africa, Switzerland, U.K. and the U.S. The Interactive Data Corporation (IDC), which
is also the source of the CRSP data, furnished the returns on individual property unit trusts in Australia,
France and the U.K. The Appendix contains a detailed list of these individual trusts. The return data are
adjusted for stock splits in an identical manner to that in the CRSP database. For each of these countries,

an equally weighted property trust return series inclusive of dividends is constructed. For Australia, a

" The model that Geske and Roll (1983) actually test is nonlinear and of the following form:

boi— 1 =~lbR — 1]+

where [ represents expected inflation R, is the nominal return on an asset over period t, Y>0, and < 0. The current
study uses the linearized version of their model as in Solnik (1983) since the evidence in Geske and Roll suggests
that their results are invariant to whether a nonlinear maximum likelihood or an OLS estimation technique is used.
2 The total number of shares outstanding for each property trust was not available and therefore a value weighted
index could not be constructed.



value weighted Australian property trust index was obtained from the Australian Stock Exchange (ASX).
For Japan, returns on property companies are taken from the Nikkei Telecom News Retrieval system
which reports Japanese stock price indices by industry for the first section of the Tokyo Stock Exchange.
B.O.E. Properties (Transvaal) Limited provided us with a South Africa property unit trust index inclusive
of dividends for the Johannesburg Stock Exchange while Bopp ISB AG furnished a value weighted index
of Swiss real estate mutual funds. In addition to the IDC return data on property trusts for the UK,
returns were obtained on the Financial Times (FT) real estate index which is comprised of property
companies (there are no property unit trusts in the FT index). For U.S. real estate, the value weighted
monthly index of equity real estate investment trusts (EREITs) inclusive of dividends from the National
Association of Real Estate Investment Trusts (NAREIT) is used.™

Information on stock market returns, short term government yields and consumer price indices
are obtained from the Ibbotson and Associates IDEAS database for each of the seven countries.™ The
Morgan Stanley Capital International Indices cum dividend is used as the proxy for capital market
returns. All monthly return data for each country start in February 1980 and end in March 1991, except
for South Africa and Japan which end in June 1990 and February 1991, respectively, because more
recent property trust data for these countries was unavailable. All returns are denominated in own-

country currency.
Representativeness of Real Estate-Related Securities

Since some foreign property companies included in the indices have some U.S. holdings, a
question arises concerning the representativeness of the securitized real estate universe of each country
(e.g., possibly reducing their hedge against own-country inflation). From the limited published
information obtained along with telephone interviews with foreign investment bankers, it appears that
the various securitized property indices tire representative of the universe of property stocks that trade
in each country. More specifically, property trusts in Australia, France, South Africa and Switzerland do
not hold any foreign assets in their portfolios. In terms of market capitalization, Australia property trusts
represent over 70% of the market capitalization for all securitized Australian real estate. The SlIs and

Sicomis in France account for approximately 75% and 30% of the market capitalization for their

B An adjustment was made to the NAREIT index since the dividend yield in the NAREIT index is calculated using
current price (t) rather than the price at the beginning of the period (t- 1).

“For Australia, the Producer Price Index taken from the I.M.F. International Financial Statistics is used as the proxy
for inflation since the CPI is unavailable cither from Ibbotson or from the IMF book. In addition, the Financial Times
(FT) stock index for South Africa was used since no Morgan Stanley Capital International Index exists for this
country. The FT index begins in January 1981.



respective property sector. The property trusts for South Africa and Switzerland account for over 80% of
the total market capitalization for all publicly traded real estate securities in the respective countries.

In contrast to the preceding countries, property companies in both Japan and the U.K. do invest
overseas. According to information obtained from TOYO KEIZAI, overseas properties comprise
approximately 8% of the portfolio on average for the Japanese real estate companies they follow. The
Japanese real estate companies that TOYO KEIZAI follow represent about 87% of the equity value of
companies in the Japanese real estate index.™ For U.K. property companies, only about 10% of their
properties in aggregate are located in foreign countries with approximately 1% in Australia, 3% in the
U.S., 3% in Canada and 3% in continental Europe.'® The Japan and U.K. Financial Times property
company indices account for over 80% and 97% of the market capital for all property shares in each
respective country.

In summary, the real estate security indices used in the tests account for over 75% of the market
capitalization of property stocks within each country. In addition, all companies focus exclusively on
domestic activity except for some of the U.K. and Japanese companies.”” Consequently, the issue of
whether an exposure of foreign property companies in U.S. real estate dampens the effectiveness of the

hedge against foreign inflation is mitigated with the possible exception of Japan.
Results

Inflationary Expectations Proxies

The results of the inflation hedging tests are dependent on the model that is used to generate
inflationary expectations. Several different ways to measure inflationary expectations have been used in
the literature and across the different countries. To test for the effectiveness of expected inflation

variables, a regression of the form

 For the individual Japanese real estate companies, the overseas ratios as reported by TOYO KEIZAI are: Mitsui
Real Estate 1.7%, Mitsubishi Estate 11.7%, Tokyo Land 0.7%, Sumitomo 3.0%, Daikyo 8.9%, Tokyo Tatemono 0%,
Osaka Building 0% and Sankei Building 0%. The weights used to construct the aggregate overseas ratio are from
Bloomberg Financial Markets.

'® This information is based on a telephone interview with John Atkins from Philips & Drew in London.

7 A review of the literature yielded only two studies which deal with foreign real estate-related securities.
Barkham and Geltner (1995) use the FT property shares index (used in this study) in conjunction with the Jones
Lang Wooten appraisal based index in the U.K. to investigate if price discovery exists for securitized real estate and
whether this price information is instantaneously transmitted to the unsecuritized property market. Asabere,
Kleiman and McGowan (1991) use the international real estate equities index that Morgan Stanley publishes in
their Capital International Perspectives to examine the performance of international real estate-related securities
relative to U.S. REITs. Neither study gives any information concerning the market capitalization or the composition
of their index (e.g., the proportion of the properties in the index that are non-domestic).



(5) A = a+ BE(A) ~+ E

is tested, where Et, is the observed monthly inflation rate in each of the countries, and E(L) is the
anticipated inflation rate that is estimated in one of the three ways used in this article.’® In the tests that
follow (see Table 1), the "best" measure of expected inflation is the one which exhibits an alpha
coefficient that cannot be statistically distinguished from zero, and a beta coefficient that is close to one.
Table 1 shows that none of the expected inflation proxies dominates across all countries. In Australia
and France, the ARIMA (0,1,1) process generates a positive and significant beta, with a reasonable R>.
While the other two methods also generate coefficients of the appropriate sign and direction, the
ARIMA process exhibits a higher R%. In addition, the alpha coefficients are small but significantly
different from zero. In Japan, the U.K. and the U.S., the Fama-Gibbons technique for generating
inflationary expectations seems to be the most effective, while in Switzerland, short-term yields predict
inflation better than the other two techniques. The results in South Africa indicate that none of the
proxies have good predictive power, so that results for this country are difficult to interpret. This is not
surprising given the influence of the South African government in regulating the short term yield." In
the tests for inflation hedging effectiveness that follow, results will be discussed only for the "best"
inflation expectations estimate, although in general, results are consistent across all expectations

proxies.
Tests of Inflation-Hedging Ability: Fama-Schwert and Fisherian Direct Causality

The results of tests for inflation-hedging effectiveness for real estate stocks are generally
consistent with the results from studies of broader stock market measures. Results from the Fama-
Schwert tests of nominal returns on expected and unexpected inflation are shown in Table 2. The results
using the "best" expectations proxies in each of the countries generally show weak relationships
between nominal real estate stock returns, and either expected or unexpected inflation. In most cases,
estimated coefficients are negative, but not significantly different from zero at reasonable levels of
confidence. For example, of the seven countries tested, the relationship is negative and significant only
for the U.S. The conclusion from the results in Table | is that there does not seem to be a systematic

"causal economic relationship" between either inflationary expectations and real estate stock prices, or

'8 As discussed in the methodology section, three techniques are used to generate an inflationary expectation
proxy: (1) using short term government yields; (2) using the Fama and Gibbons measure (see footnote 4); and 3)
using an ARIMA (0,1,1) process.

* The authors thank lan Giddy of New York University on this matter.



revisions in inflationary expectations and stock prices, except in the U.S. These results are also found

when broad stock market performance measures are used.

Table 1 w Predictors of monthly inflation.

Country/Measure of E{A) o -Stat B 1-Stat R*
Awstralia

Short Term Yield 0.4 2.1 13.6 0.8 o1e
Fama-Gibbons STY 0.4 4.5 441 1.9 L05
ARIMA (0,1,1) 0.2 28 56.2 5.0 022
France

Short Term Yield -5 -5.4 112.2 £3 .50
Fama-Gibbons STY 0.2 4.8 1293 12.2 0.54
ARIMA (0,1,1) 0.1 4.3 77.1 234 .65
Japan

Short Term Yield -0.2 -1l 71.1 4.5 0.05
Fama-Gibbons STY 0.1 34 K20 A7 005
ARIMA (0,1,1) 0.1 4.3 377 4.1 0.05
South Africa

Short Term Yield 1.1 8.6 0.4 0.0 0.00"
Fama-Gibbons 5TY 1.2 9.3 —13.8 —0.6 n.0o0g*
ARIMA (0,1.1) 1.3 5.0 =134 =06 0.00v
Switzerland

Short Term Yield .1 0.6 61.7 4.0 0.08
Fama-Gibbons STY 0.2 30 452 1.2 0.03
ARIMA (0,1,1) 0.2 2.8 36.6 23 0.03
United Kingdom

Short Term Yield —0.6 —23 114.8 4.6 013
Fama-Gibbons STY 0.2 3.3 1126 59 0.18
ARIMA (01,13 0.2 4.3 559 6.2 0.14
United States

Short Term Yield =0 ~0.4 634 4.7 0.20
Fama-Gibbons STY 0.2 s 93.5 8.1 0.34
ARIMA (01,1 0.1 4.4 638 100 0.40

Table | gives OLS estimates with standard errors correctad using the Newey-West
procedure for February 1980-March 1991

A = a+ BE(A) + &

where & and E(A) are the observed and the anticipated monthly inflation rates
respectively for a country in month ¢, Three proxies for eapected inflation E(A,) are
used: the lagged return on short term government yields, the Fama and Gibbons
(1982} measure of anticipated inflation, and a proxy for expected inflation using an
ARIMA (0,1,1) process. A proxy is deemed to be an effective predictor of own-
country inflation if 8 = L.

* Values are 100,

" The equation of the line is not statistically significant from zero at either the 5%
or 10% level based on F| ... All other equations of the line are significant at the 5%
Tevel.

¢ Results shown in bold type are for the “best’” expected inflation estimate for that
country.

Table 3 shows the results of re-estimating the tests in Table 2 (using nominal returns) when
revisions of inflationary expectations [E(A;,;) — E (A,)] are substituted for the unexpected inflation
proxy [A, — E(A,)] given the argument of Geske and Roll (1983) that unanticipated inflation is merely a
proxy measured with error for changes in expectations. In the six countries other than South Africa,

there is a negative relationship reported between expected inflation and real estate stock returns. For



Australia, Japan, Switzerland and the U.S, the relationship is negative and significant, while in France and
the U.K. the relationship, while negative, is insignificantly different from zero. These results are similar
to those reported by Solnik (1983) and others, leading to the conclusion that real estate stocks which
trade on public markets in these countries exhibit the same inability to hedge against expected inflation
as do common stocks. What is surprising is that even the appraisal-based property unit trust index for
the U.K. is a perverse hedge against U.K. inflation in contrast to the previous literature on the inflation
hedging ability of U.S. CREFs which they resemble in structure.

For the "best" inflationary expectations proxy, negative and significant relationships are found
between nominal returns earned on real estate stocks and changes in inflationary expectations for
France, Japan, the U.K. (for property companies) and the U.S. Insignificant, but negative, coefficients are
found in Australia and the United Kingdom (for property trusts), with no relationship evident in
Switzerland.?

When the nominal returns on common stocks are considered, the results are less significant in
that coefficients estimated for the inflationary expectations variable are significant only for Japan and
the U.S. As in all of the other studies, the relationship is negative. For other countries, insignificant
results were obtained. This suggests that real estate stocks are a more perverse hedge against
anticipated inflation relative to common stocks in most countries. For changes in expectations, the
results are negative and significant for all countries except for Japan and South Africa, indicating a strong

and pervasive relationship across the countries in the sample.*

% Given the relatively weak ability of the expected inflation proxies to actually forecast inflation in South Africa,
the results of the regression estimation are difficult to interpret. For example, the coefficient on the revisions in
the expected inflation variable when using the lag of short term Government yields or the Fama-Gibbons
technique is -22.26 and -23.61, respectively, indicating that as expectations are revised by 1%, real estate stock
returns in South Africa decline by approximately 23%. Clearly, these results are overstated, and the cause appears
to be measurement error in the expectations estimates.

2 Again, this is consistent with the findings of Solnik (1983) for stock market returns. He finds a more consistent
relationship between nominal returns and expectation changes than between nominal returns and actual levels of
expectations. While the estimated magnitudes for 3, are not as high as those found by Solnik, the strength of the
relationship is similar.



Table 2 ® Fama-Schwert Test ot inflation hedging ability.

Lag of Short Term Fama-Gibbons Correction ARIMA (0,1,1) Model of
Government Yields in ST Yields Expected Inflation

Country/ Asset Type B -Stat  y St R? B Sty -Stat R? B -Stat v -Stat R2
Australia '//
Property Trusts -027 01 -1.55 -12 001" -043 -02 -143 -13 001 -154 -12 -L19 -L0 00
ASX Property Trusts -0.01 =00 =094 -1.0 001 =082 -05 =060 -0.7 001 -128 -1.7 -0.19 -02 40.01
MSCI Stock 053 02 232 -16 003 052 02 =202 -15 002 -106 —-06 -221 -14 0.02
France
Property Trusts-SIT 055 03 -264 -21 002 =317 -1.7 043 03 002 -117 -09 053 04 001
Property Trusts-Sicomi 399 29 -1.35 -L0 005 1.54 0.9 039 03 001 091 09 0.66 05 001
MSCI Stock 063 03 ~1.44 -07 000 -1.65 -06 029 0 000 -078 -05 087 04 000
Japan
Property Companies -242 09 -030 -03 000 -527 -14 ~-015 ~-02 002 -198 -1.1 -0.21 -0.2 001
MSCT Stock -1.78 ~06 -085 -1.0 001 -481 -1.6 -066 -08 002 -139 -1.1 083 -1.0 0
South Africa
Property Trusts 333 21 138 15 003 3m 1.2 1.54 16 (.02 334 1.7 154 1.6 002
FT Stock -462 -19 -177 -13 003 -540 -1.3 -197 -13 002 -370 -09 193 -13 002
Switzerland
Property Funds -1.28 15 0o6 02 0.02 -272 -25 005 0.1 005 —-128 -19 -002 -0 002
MSCT Stock -224 0% 097 -08 001 -207 -06 —106 —09 001 -194 -07 -1.05 -0% 001
United Kingdom

Property Trusts —338 21 047 -07 002 -1.02 -08 065 -10 001 084 1.1 ~0.66 09 0.0L
FT Property Companies —1.38 —-04  -012 -0.1 000 044 02 -024 -02 000 -039 -02 -0.02 -02 0.00
MSCI Stock 040 02 -049 -06 000 076 03 049 -05 000 -002 00 -040 -05 000

United States

Equity REITs —336 —-24 348 33 009 -442 -30 -251 -22 009 -336 -33 -293 -25 0.0%

MSCI Stock =293 —1.6 =283 20 004" -314 -16 -266 -1.8 004" -259 -19 =324 21  0.04°

Table 2 presents monthly data for February 1980-March 1991 It illustrates proxies for expected inflation. Results shown in bold type are
for the ““best” expected inflation estimates for that country. The Newey-West procedure is used to correct the standard errors for
heteroscedasticity and autocorrelation.

Ry = o+ BEQA) + y[4 - EQA)N + 7

where R represents the nominal asset return and £(3,) and &, — E£(3) are the expected and the unanticipated monthly inflation rates
tespectively for a country in month . Three proxices for cv.pu.(c.d inflation E(3,) are used: lhe i.s,ged return on short term government yields,
the Fama und Gibbons {19821 measure of anticipated inflation. and a praxy for expecied infl ng an ARBMA (0.],1) process. An asset
is said to hedge against amticipated (unexpected) inflation when 8 = 1(y = 1) wn[h a complete hedge against both components of inflation
present when 8 = v = 1.

* The equation of the line is statistically significant from zero at the 5% level based on F, ;.
" The equation of the line is statistically significant from zero at the 10% level based on F, ;. All other equations of the ling are nor
statistically significant al either the 5% or 10% level.




Table 3 ® Test of Fisherian Direct Causality using nominal asset returns and inflationary expectations.

Lag of Short Term Fama-Gibbons Correction ARIMA (0,1,1} Model of
Government Yields in ST Yields Expected Inflation
Asset Type B rStats B, +-Stats R*? B Stats B, 1-Stats R? B Stats B, +-Stats R*
Australia
Property Trusts ~048 -02 —13.71 -27 005 -154 -06 -1447 -31 006 -2.14 20 -211 -1 0.02*
ASX Property Trusis =054 -03  —11.74 -3.2 007 -198 -12 -11.76 =33 008 -1.97 -2.8 —-145 -1.1  0.03°
MSCT Stock .11 04 —1273 -20 004 047 02 -11.37 —19 003 -1.07 —0.6 —412 1.8 002
France
Property Trusts-SII -0.29 -0.1 -2022 =27 006 -394 -2.1 -1629 =21 006 -1dd4 -1.2 —834 -1.8 004
Property Trusts-Sicomi ~ 3.20 22 -2486 -38 0.14 042 02 -2353 —48 011 037 04 —8.61 -1.9 0.5
MSCT Stock 054 -02 3915 38 010 -332 13 —35.16 -32 010 143 10 1132 20 0.03
Japan
Property Companies -3.08 -1.1 -3561 30 004 692 -18 2575 -24 004 190 13 -225 -03 001
MSCT Stock —1.88% 0.7 -16.62 —1.1 001" 584 1.9 -1613 -1.3 003 064 06 506 09 001
South Africa
Property Trusts 125 1.3 =2226 -34 006 001 00 =2361 -34 006 115 0.6 -2.74 0.6 0.01*
FT Stock ~3.07 —14 -171 =02 0.02* =312 -0.8 337 04 0010 259 -0.7 =539 -09 001"
Switzerland
Property Funds -128 -19 =002 -0.1  0.02° -3.28 -3.1 -567 =22 009 -i60 -1.9 -1.87 =12 003"
MSCI Stock -272 -1.1 2282 -27 006 310 09 1711 -22 004 255 10 -795 -1.7 0020
United Kingdom
Property Trusts =392 -25 -893 —-12 003" -145 -1L0 -3.13 -05 000" -0.87 -1.2 =317 =09 001"
FT Property Companies —2.71 -0.8  —23.37 -2.1 0.04 -0.84 -03 -17.16 -1.8 003 013 03 =012 =02 000"
MSCI Stock -080 -04 —2125 =29 004 -0.77 -05 2035 -35 005 -0.09 -02 -449 -13  001°
United States
Property Trusts 209 —-19 —560 -1.8 004 —-496 -3.2 ~574 -20 008 -287 -390 =560 -2.7 0409
MSCT Stack -267 -15 733 19 003 404 20 ~7.47 1.9 004 210 17 -598 -2.1 0.04

Table 3 provides proxies for expected inflation. The Newey-West procedure i used to correct the standard errors for heteroscedasticity and
autocorrelation. Monthly data is for February 1980-March 1991,

R, =&+ BEB) + BIEA. ) — EMR] + 7

where R represents nominal assct returns, £(3,) is anticipated inflation, E(A,, ) — E(A)) represents changes in inflation expectations, B, is
the coefficient for ¢xpected inflation, and B, represents the coefficient for revisions in anticipated inflation, Three proxies for expected inflation
F(A) are used- the lagged return on shert term government yields, the Famia and Gibbons (1982) measure of anticipated inflation, and a
proxy for expected inflation using #n ARTMA (0 1 1 nracess Both coefficients in the regression should eaual zero under the null hypothesis
that asset returns are independent of both the levels and variations in expected inflation e.g.. 8, = B, = 0. Results shawn in bold type are
for the “best™ expected inflation estimates for that country.

* The equation of the line is nor statistically significant from zero at cither the 5% or 10% level based on F, 4. All other equations of the
line are statistically significant either at the 5% or the 10% level.

More appropriate tests of Fisherian Direct Causality employ real returns as the regressor in
Equation (2), and the results of this estimation are shown in Table 4. In this regression, for Fisherian
Direct Causality to hold, the estimated coefficients 3; and 3, should equal zero since only real factors
should influence expected real returns. Consequently, expected real returns are hypothesized to be
independent of inflationary expectations. Clearly from Table 4 this is not the case. In all countries except
for South Africa, estimated coefficients on the expected inflation variable are significantly less than zero.
Similar results hold for the expectations change variable in all countries except Switzerland and South
Africa. While the results are not quite as strong for common stocks, the general conclusion is similar. In
most cases, there is a significant and negative relation between asset returns and both expectations of
inflation and changes in expectations of inflation. This suggests that real returns are not independent of
these two variables which is consistent with the results using nominal returns. The findings in Table 4

thus provide indirect support for the Geske-Roll argument of reverse causality.



Table 4 @ Test of Fisherian Direct Causality using real asset returns,

Lag of Short Term Fama-Gibbons Correction ARIMA (0,1.1) Model of
Government Yields in 8T Yields Expected Inflation
Asset Type B, -Stats 3, -Stats R? B, -Stats B, -Stats R* B, -Stats B, I-Stats R*
Australia
Property Trusts S068 03 1434 28 006 - -206 09  —15.67 -3 007 297 -2.7 -39 -16 004
ASX Property Trusts ~ —0.75 —0.4 -12.37 =31  0.08 25! -L3 1296 -3.7 0.0 280 -2.7 ~2.63 19 006
MSCI Stock 090 03 -13.36 ~21 004 -005 =02 —1257 -20 003 -190 -1.1 -530 23 004
France
Property Trusts-S11 —144 =07 2113 -29 006 ~528 -24  -17.12 =29 009 -2.28 -1.9% 1002 -23 0.07
Property Trusts-Sicomi 2,05 1.4  -2577 -39 0.3 092 =05 -2436 -52 011 047 -0.5 —1030 -24 0.06
MSCT Stock ~1.69 -0.7 4007 -39 0.1 —-466 -18 3599 -33 011 -227 -1.6 1301 -24 005
Japan
Property Companies -381 -13 3635 =30 004 787 2.0 2881 -27 005 -239 - 15 -338 -04 002
MSCI Stock 260 09 ~1736 1.2 0.02° -6.79 -22  -19.20 L5 005 -1.07 —i.0 394 07 oM
South Africa
Property Trusts 126 1.3 -2049 -30 005 004 01 =24.02 =33 006 075 04 <553 12 0020
FT Stock =311 -14 0.0 0.0 0.02° -3.02 —08 305 0.3 0.01* -299 —0.8 —-8.09 -1.3 0.022
Switzerland
Property Funds ~1.28 -19 -0.02 -0.1  0.02 -3.79 -35 -6.28 -24  0.10 -2230 -26 -4.10 =26 0.08
MSCT Stock -333 1.3 2268 -26 006 361 1.1 =1773 =22 004 -325 1.2 1018 2.1 04
United Kingdom
Property Trusts =505 33 -8.59 -1L1 0.04 -2.74 -290 -4.07 0.7 001° -1.59 -22 ~5.14 -1.5 003
FT Property Companies —3.88 —1.2  +22.89 ~2.1 004 -2.04 -07 ~17.67 -1.9 (.03 -1.44 -1.0 -605 -1.5  0.02¢
MSCI Stock -1.93 09 ~2091 -29 004 205 -13 =2030 -36 005 092 -0.7 -646 —1.8 003
United States
Property Trusts -339 =22 -625 14 006 -603 -39 -6.60 —-23 001 -365 -38 683 33 014
MSCI Stock -337 -18 -798 -20 004 -511 -25 -804 -2.1 006 -2.8% -2.3 -721 =26 007

Table 4 illustrates proxies for expected inflation. The Newey-West procedure is used to correct the standard errors for heteroscedasticity and
autocorrefation. Monthly data is for February 1980-March 1991.

Fo=a+ BEQR) + BIEA,.,) — EA)] + 5,

where r represents real asset returns, £(A) is anticipated inflation. E(A,, ) — E(A) represents changes in inflation expectations, g, is the
coefficient for expected inflation, and B, represents the coefficient for revisions in anticipated inflation. Three proxies for expected inflation
E(ﬁ,) are used: the lagged return on short term government yields, the Fama and Gibbons (FG) (1982) measure of anticipated inflation, and
a proxy for expected inflation using an ARIMA (0,1,1) process. Both coefficients in the regression should equal zero under the null hypothesis
that asset retumns are independent of both the levels and variations in expected inflation e.g., 8, = B, = 0.

Results shown in bold type are for the “best” expected inflation estimates for that country.

* The equation of the line is nor statistically significant from zero at either the 5% or 10% level based on F, ;. All other equations of the
line are statistically significant either at the 5% or the 10% level.

Tests of Reverse Causality

The basic hypothesis of the Geske-Roll argument is that changes in stock prices lead to changes
in inflationary expectations, and hence, in estimations of Equation (3), negative coefficients should be
expected for both the expected inflation (Y;) and stock return (Y,) variables. The speed of adjustment
coefficient for expected inflation Y (-Y = Y,) in Table 5 for the "best" predictor of inflation in each of the
countries analyzed reveals that this coefficient is not only statistically significant but is also small in
magnitude as expected for both property trusts and common stocks in general. However, this coefficient
is insignificant in Japan and is relatively large in magnitude for Australia and U.S. property trusts and
common stocks. This suggests that investors in Australia and the U.S. revise their expected changes in

inflation in each period using a larger fraction Y of expected inflation. Alternatively, a larger portion of



changes in inflationary expectations is realized in the same time period in the U.S. and Australia relative
to other countries.

As hypothesized, the Y, estimates are negative, significant, and of small magnitude for both
property trusts and common stocks in many of the countries, indicating that as asset returns decrease
(increase), changes in expected inflation tend to increase (decrease), For common stock returns, the
strongest negative relationships are found in Japan, Switzerland, the U.K. and the U.S. In all of these
cases, Y, is significantly different from zero at the 10% level. Less significant, but still negative, results
are obtained in Australia and France. Similar relationships also hold for property trusts.

Table 6 presents another perspective of Table 5 by imputing out the coefficient § which
measures the marginal signaling impact of stock and property returns on changes in the expected
growth rate of money supply (Y,=Y <0 where Y > 0 and 3 < 0). For Australia, Japan, the U.K. (for
property companies but not property trusts), and the U.S., there does not appear to be a noticeable
difference in the effectiveness of common stocks or property trusts as a signal for changes in inflation
given that B is similar for the two assets.?” However, returns on property trusts appear to provide a
"stronger" inflation signal relative to common stock returns for France and Switzerland. This is partly
due to the fact that in France, rents for Slls are tied to the construction cost index while rents for
SICOMIs are automatically adjusted for the rate of inflation prior to 1980. As stated earlier, International
Evidence On Real Estate Securities as an Inflation Hedge 219 Swiss real estate funds by design track
closely to appraised values and as such, one would expect that Swiss property funds provide a stronger
inflation signal relative to common stocks.

In summary, the preceding tables show that of the three alternative models of inflation—Fama-
Schwert, Direct Fisher Causality, Geske-Roll reverse causality—the data appear to more closely support

the Geske-Roll causality hypothesis.

*The findings contrast those of Titman and Warga (1989) who find that returns on property trusts provide a
stronger signal of changes in expected inflation relative to common stock returns in the U.S.



Table 5 m Geske-Roll test of reverse causality between inflationary expectations and asset returns.

Lag of Short Term Fama-Gibbons Correction ARIMA (0,1,1) Model of
Government Yields in ST Yields Expected Tnflation
Asset Type % -Stats  y? 1-Stats R? ¥ Slats " -Stats R* ¥ +-Stats " t-Stats R?
Australia
Property Trusts =011 =29  -04 =26 011 -0.11 =26 -04 =22 011 -0.27 —-45 -04 -12 013
ASX Property Trusts ~ —0.11 —=3.0 -06 -20 013 -012 -26 -07 =21 0.13 -0.27 -4.6 06 11 013
MSCT Stock -0.11 =30 -02 -15 009 -011 -24 -02 -1.6 008 -026 4.5 -06 -1.7 014
France
Property Trusts-SII -0.03 =09 -03 -1l 007 006 —1.5 -03 -1 008 —0.05 1.9 -04 -18 006
Property Trusts-Sicomi  —0.01 —0.3 -04 —16 011 -0.04 09 04 -17 013 -0.04 —-15 =05 -1% 007
MSCI Stock -002 -1.0  -03 -L7 011 -006 —14 -03 —17 013 -0.04 —1.8 03 14 006
Japan
Property Companies —0.02 -0.8 -01 -24 004 —0.05 —-12 -0.1 -19 005 -005 -20 -00 04 004
MSCT Stock -0.02 07 =01 -17 002" -0.08 -1.1 -0.1 -1.8 004 005 19 0.1 11 0.04
South Africa
Property Trusts -0.02 -L.1 -02 -29 007 -005 -19 -02 -26 008 -018 -24 01 =07 009
FT Stock —0.03 ~-13 =00 -02 003 -005 -18 0.0 04 003" -0.19 =23 -0l -11 0.10
Switzerland
Property Funds -0.05 1.9 -08 30 008 011 -36 07 -31 009 -016 -36 06 -13 009
MSCI Stock -0.04 -1.7 02 -27 007 010 -36 =02 -27 009 -0.15 -34 ~03 -L6 0.09
United Kingdom
Property Trusts -0.06 2.4 -0.1 -l 005 -007 -22 ~-00 -04 005 -009 -29 -03 -1 .07
FT Property Companics —0.06 —2.3 -02 -18 007 -007 -22 02 -17 007 -0.08 28 -03  -02 006
MSCT Stock -0.05 =23 =02 -22 007 —007 -23 -02 -24 009 009 -29 -03 13 007
United States
Property Trusts -0.12 =28 -04 -22 008 -0.18 -3.8 -05 -24 01t -0.14 -3.0 -09 -28 oI
MSCI Stock =011 -3.0 -04 —138 008 ~0.16 —4.2 -04 19 010 012 -29 -06 -18 0.10

Table 5 illustrates proxies for expected inflation. The Newey-West procedure is used to correct the standard errors for heteroscedasticity and
autocorrelation. Monthly data is for February 1980-March 1991.

[E(A,.,) — EQA)] = a + vEA) + v.R + 7,

where E(A,,) — E(4,) represents changes in inflation expectations, F(A)) is anticipated inflation, R represents nominal asset returns, vy, is
the speed of adjustment coefficient for expected inflation, and vy, represents the marginal signaling impact of stock retums on changes in the
expected growth rate of the money supply. Three proaies for expecied inflation E(A,) are used: the fagged rewrn on short term government
vields, the Fame and Gibhone (1982 measure of anticipated inflation. and a proxy for expecied inflation using an ARIMA (0115 process.
Both coefficients in the regression should be negative e.g.. v, <= 0 and y, < 0 if the reverse causality model holds. The reverse causality
model hypothesizes that fluctuations in asset returns act as a stimulus which aliers inflation expectations, Results shown in beld type are for
the “"best” expected inflation estimates for that country.

* The v, value X 100.
" The equation of the line is not statistically significant from zero at either the 5% or 10% level based on F, ), All other equations of the
line are significant at either the 5% or 10% level.



Table 6 m Geske-Roll imputed beta.

Fama-Gibbons ARIMA

Lag of STY STY 0,10

T B T B i B
Australia
Property Trusts =01 -004 001 004 —0.27 0,02
ASX Property Trusts 011 =006 012 006 -027 -0.02
MSCI Stock 011 =002 =011 =002 -0.26 -0.02
France
Property Trusts-SI1 -0.03 012 006 005 005 0,09
Property Trusts-Sicomi -001 -040 -004 -009 -0.04 -0.13
MSCI Stock =002 -013 -006 -006 -0.04 —0.07
Japan
Property Companies -002 -004 005 002 005 0.00
MSCI Stock -002 -005 -005 -002 -0.03 0.02
South Africa
Property Trusts =002  -0d1 =005 -004 018 -001
FT Stock -0.03 0.00 0.05 000 -0.19 001
Switzerland
Property Funds -005 -017 -0.11 -006 016 —0.04
MSCI Stock -0.04 -005 -0.10 -002 -=0.15 ~0.02
United Kingdom
Property Trusts -0.06 002 —-0.07 000 -009 003
FT Property Companies —0.06 -003 -0.07 -003 008 -004
MSCI Stock -005 -004 -007 -003 -009 -004
United States
Property Trusts -0.12 -003 -0.18 -003 -0.14 007
MSCI Stock -0 =004  -016 -002 012 -005

Table 6 illustrates proxies for expected inflation. Beta is imputed using the coefficients
in Table 5. Monthly data is for February 1980-March 1991.

B= v/

where the coefficient v, is the speed of adjustment coefficient for expected infiation,
the coefficient 9, = ¥, * B and the coefficient 3 measures the marginal signaling
impact of stock returns and property returns on changes in the expected growth rate
of the money supply. Results shown in bold type are for the “best” expected inflation
estimates for that country.

Conclusion

Research has shown that common stocks act as a perverse hedge against inflation and its
expected and unexpected components in most countries. Existing research also shows that U.S.
property trusts are also perverse inflation hedges. When the inflation hedging attributes of foreign
property trusts is explored, no evidence is found that real estate securities in other countries are better
hedges against inflation than common stocks with the possible exception of French SICOMIs, when the
short term yield is used as the expected inflation rate. In fact, property trusts are a more perverse hedge
relative to common stocks in some countries. The data appear to more closely support the reverse
causality model of Geske-Roll than to support the model of Fama-Schwert and the Fisherian Direct
Causality model. In terms of the Geske-Roll model, the results suggest that returns on common stocks

are comparable to returns on property trusts as predictors of changes in inflationary expectations in



general. However, returns on property trusts do appear to provide better predictions of future inflation

relative to common stock returns for France and Switzerland.
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Appendix A

Composition of Property Unit Trust Indices

Australia: Schroder Property Trust, Cities of Australia, General Property Trust, National Mutual Property,

Stockland Property Trust and Westfield Property Trust.

France: Sll—Cofimeg, Cogifi, Foncina, GFll, Sefimeg, Simco and Socim. SIC—Codetel, Immoffice, Locindus

and Unibail.

Japan: Mitsui Real Estate Development, Mitsubishi Estate, Tokyo Tatemono, Osaka Building, Sankei
Building, Tokyo Land, Kakuei Construction, Daiwa Danchi, Sumitomo Realty and Development, Odakyu
Real Estate, Toho Real Estate, Towa Real Estate Development, Taiheiyo Kouhatsu, Daikyo, TOC and

Tokyo Rakutenchi.



South Africa: Apex, Capital, CBD, Cenprop, Higate, Fedfund, Pioneer, Sanland, Stanprop. Sycom and
Tamboti Property Trust.

United Kingdom: Bradford Property Trust, Robert Fleming and Company Property Trust, Hanover

Property Unit Trust, Lazard Brothers Property Unit Trust, LAMIT Property Fund, Sheafbank Property
Trust and Schroder Property Unit Trust.



