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This paper examines the inflation-hedging behavior of the Hong Kong
securitized real estate market between April 1986 and April 2007. The
monthly series of the Hang Seng Property Index(HSPI)is selected as the
proxy of the Hong Kong securitized real estate market due to its
comprehensive coverage and availability of rich data. We find that the
vector autoregressive forecast error method, which is introduced by
Den Haan(2000),outperforms the traditional linear vector autoregressive
model and vector error correction model techniques in depicting the
comovement between the HSPI and inflation rate. The comovement
estimates show a positive correlation between the HSPI and inflation
rate in the short-term and a negative correlation in the long term which
indicates that the Hong Kong securitized real estate market can serve
as an inflation hedge in the short term, but becomes a perverse inflation
hedge in the long run.This inflation-hedging pattern differs from those of
its neighboring major East Asian markets. This study demonstrates that
the inflation-hedging capability of securitized real estate is not a static
issue, but rather, depends on the length of the forecast horizon.
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1. Introduction

Real estate has long been considered as an afttraotrestment product,
partly due to its perceived inflation-hedging cafpigb Over the past decade,
many pension funds have increased their real estqiesure to ensure that
the returnswhich are offered to their memberstise with inflation (Hudson-
Wilson et al. 2005). However, empirical studiestba relationship between
the inflation rate and real estate returns haverted inconclusive results.

It is commonly believed that real estate outperfocommon stocks in terms
of protection against inflation (Hoesli et al. 199Kany studies agree that
there is a long-term stable hedge relationship eetwproperty prices and
inflation(Anari and Kolari 200Barkham and Ward 1996jet, this consensus
holds only for cases that consist of non-secudtiesal estat@Bond and Seiler.
1998;Miles and Mahoneyl997;Wurtzebach, Muellerand Machil991;
Gyourko and Linneman 1988; Hartzell, Hekman, ante$i987Sirmans and
Sirmansl987;BrueggemarChenand Thibodeald 984)whensecuritizedreal
estate is consideredixed conclusions have been obtained for its iitftat
hedgingcapabilityRealestatanvestmentrust{REITsusuallyserveasa proxy

of the securitizedealestateln generatheyarereportedobehavdike common
stocks and be insignificantly or negatively cortethwith inflation (Ewing
and Payne 200by and So 2004ju andHartzell 1997YobaccioKetcham,
and Ketcham 1998ark, Mullineauxand Chew 1990; Titman and Warga 1989;
Gyourko and Linneman 1988).SimpsonRamchandeignd Webb(2007),in
contrastdocument a positive relationship between REIT retuand the
inflation rateAs evidentgven though the issue is fundamentally important to
the real estate economy, the debate over infldteaging performance of
securitized real estate remains unsettled.

In addition to thecontroversial resultassociated with securitizedal estate,
we also find that previous studies are essenttalhstrained by two aspects in
terms of their econometric techniques. Fitsg difficult to believe that thep-
movement between the inflation rate and real estatket willremain stable
over time. Therefore, it is vital to differentiabetween short-and long-run
inflation-hedging performances when consideringusézed real estate.
Howeverpof the numerous relevant studies in the literatmby; that of
Ganesan and Chia(P98addresses this issée. for this studyhe analytical
framework can be improved Bome aspectshich willbe discussed in the
next sectionMoreoverthey use quarterly data for an 11-year pd(i684-94);
thus the data count may not be sufficient to reubel steady patterns of
inflation-hedging behavior. Secondly, the econoimd&chniques employed in
most of the previoustudiesare primarilytime seriesanalytical techniques,
such as thenit root testector autoregressive mod®AR)approachjector
error-correctioomode(VECM),and thdike.Thelimitationsof thesemodelsare
often ignoredand thus thestimationoutcomesare not readilyaccessible to
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interpretationThese methods and their respective limitationsdéseussed in
Section 2 of this paper.

Our studyattemptgo join thedebateandprovidea comprehensive understand-
ing of the capability of securitized real estatehtxrlge inflationThe Hong
Kong market has been selected as the subject di slue to its special
characteristics which are rarely seen worldwidee Tédationship between the
inflation rate and financial assets is less affédtg monetary policies in Hong
Kong than other countridsor exampléehe inflation rate has been independent
of the exchange rate since 1983, when the Hong Kdagetary Authority
adopted the linked exchange rate sy¢tatm fixed rate of HK$7.86US$1.00)
to restrict arbitragethus providing little freedom for the exchange rate
fluctuateAccordinglythelocal securitizedreal estatemarketis largelyimmune

to exchange rate variatioasd thus its inflation-hedging behavior will not be
biased by the exchange rdteadditionHong Kong has alsexperienced a
number of major political and economic upheavalsrahe past decadend
both the lasting and transient shockwaves frometlea®nts have had short-
and long-term effects on the real estate mafltetse features help to make
the Hong Kong real estate market a special andeistiag example to study.

The econometric technique proposed en Haan(2000)is employed to
examine the inflation-hedging behavior of secueiizeal estate from both the
short-andlong-termperspectivesThis approach is superior to other traditional
methods because of its flexibility in depicting ttw@relations at different time
horizons for both stationary and cointegrated seri@nd the estimation
outcomes can be straightforwardly interpreted bttrary forecast horizons.
Details of the methodology adopted are discuss&eation 3.

Our empirical results show that the correlationsvieen the inflation rate and
returns from the securitized real estate marketpasative in the short-term
and negative in the long-term. This interestinggrat helps to highlight the
importance of differentiating between short- andglaun relationships and
proper use of appropriate econometric techniquehénHong Kong market,
securitized real estate can behave as an inflagdige in the short term, but it
becomes a perverse inflation hedge in the long The. neighboring markets
(SingaporeSouth Korea, Taiwan,and Japanshow a different patternand
indicate that inflation hedge is a major long teconsideratiorHencethis
study contributes to the literature that the indlathedging capability of
securitized real estate is not static, but ratlumtingent on the length of the
forecast horizon. In other words, the dynamic atspet¢ the comovement
between real estate returns and inflation rate laavinportant impact on the
inflation-hedging performance of the securitizedl iestate.

The remainder of the paper is structured as follo8ection 2 provides a
literature review of the inflation-hedging perfornea of real estate and the
methodology used in previous studies. Section Rdhices the econometric
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method proposed by Den Haan (2000) to estimateelation coefficients at
different forecast horizonSection4 gives the details of the Hong Kong
dataset used in this stutle outcomes of the empirical analysis are predente
and discussedin Section5,and finally, the conclusionsare summarizedin
Section 6.

2. Literature Review

2.1. Inflation-hedging Behavior of Real Estate

The inflation-hedging performance of real estates een one of the
fundamental issues in the economics of real estdte.positive relationship
between inflation and real estate returns recedgsensus only for cases
when unsecuritized real estate is considered feeegxample, Miles and
Mahoney, 1997; Gyourko and Linneman, 1988; Hartzedl., 1987; Sirmans
and Sirmans, 1987; Brueggeman et al., 1984). Wheurgized real estate is
involveda variety of conclusions co-exist in the literatwe its inflation-
hedging capability. Table summarizes the main conclusions and adopted
methodology of the representative studies.

As for securitized real estatdhich is our research target, most of the previous
studies state that there is a negative or an iifigignt relationship between
REIT returns and inflation (Ewing and Payne 2006;dnd So 2004; Liu and
Hartzell 1997; Park, Mullineaux, and Chew 1990mEh and Warga 1989;
Gyourko and Linneman 1988). Meanwhile, some resesscattempt to re-
examines the perverse inflation-hedging behavioseaxuritized real estate.
SimpsonRamchandeandWebl(2007study theasymmetricesponse of REIT
returns to positive and negative changes in inftatind report that the returns
rise in response to both increases and decreag#tation. Glascock, Lu, and
So (2002) investigate the causality effects amoR¢gTReturns, inflation, and
monetary policies, and conclude that the negatoreetation between REIT
returns and inflation primarily attribute to thedraction of monetary policies
with inflation.Ganesan and Chiang (1998) study the long- and -short
movements of the inflation-hedging behavior of biahl and financial assets,
and conclude that generally, financial assets inglidong are a better hedge
against inflation than real assets.

Although many studies have been conducted on tliation-hedging
performance of securitized real estate, no conseissveached. In addition,
they all treat the inflation-hedging behavior ofir@state as a static issue,
while ignoring the dynamic aspects of this comoveintt is suggested that
the magnitude and sign of empirical correlationgmeen macroeconomic
variables may be different towards the length oédast horizons (Den Haan,
2000). Inspired by this resudyr study aims to contribute to the literature by
exploring the inflation-hedging characteristicsseturitized real estate from a
dynamic perspective.



Table 1

Representative Sudies on the Inflation-hedging Behavior of Real Estate

Paper

[M ethodology

|Outcome

Panel A: Sudies on inflation-hedging behavior of un-securitized real estate

Chen and Sing (2006)

Vector autoregressive model

dgBlagainst inflation

Bond and Seiler (1998)

Added variable regressiothatk

Hedge against inflation

Miles and Mahoney (1997)

Fama and Schwert’s frannke\{#077)

Hedge against inflation

Wurtzebach, Muelleand Mach{1991)

Linear regression

Hedge against inflation

Gyourko and Linnemgi988)

Linear regression

Hedge against inflation

Hartzell, Hekmarand Mileg1987)

Fama and Schwert’s framework (19

[Hgdge against inflation

Sirmans and Sirma(s987)

Literature review

Hedge against inflation

BrueggemarGhenand Thibodea{i1984)

Fama and Schwert’s framework (197

Apdge against inflation

Panel B: Studies on inflation-hedging behavior of securitized real estate

Simpson, Ramchander, and W¢pB07)

Linear regression

REIT returns rise in response to both increasesdanteases in
inflation

Liow and Yang (2005)

\ector error-correction model,
Fractionally integrated vector error-
correction model

Securitized real estate and common stocks arg fibistitutable
assets over the long run in Hong Kong and Singapore

Ewing and Payne (2005)

Vector autoregressive model

Perverse hedge

Lu and So (2004)

Vector error-correction model

veese hedge

Glascock, Lu, and So (2002)

\ector error-correctimdel

The negative correlation betweREIT returns and infléon primarily|
attribute to the interaction of monetary policieghwinflation.

Ganesan and Chiang (1998)

Fama and Schwert’s framework
(1977),Cointegration technique

Financial assets in general are a better hedgasigaflation than
real assets in Hong Kong.

Liu and Hartzell (1997)

Fama and Schwert’s framéwnd077)

Perverse hedge

Yobaccio, Rubens, and Ketcham (199

Brama and Schwert's framework (197

l?ﬁrtial hedge against expected inflation and peevbedge against
unexpected inflation

Park, Mullineaux, and Chew (1990)

Fama and Schevégmework (1977

)Perverse hedge

Titman and Warga (1989)

Linear regression

Per‘essige

Gyourko and Linneman (1988)

Linear regression

Reevkedge
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2.2.  Econometric TechniquesAdopted in Sudies

Although the inflation-hedging behavior of real ast has been widely
investigated in the previous studies, the main eowiric techniques that are
adopted have their respective limitatid®isen and Sin@006)and Ewing and
Payne(2005),for example,use the VAR approach to investigate the
inflation-hedging characteristics of residentiabperty markets and REIT
returnstespectivelyThe VAR fits linear and stationary serias, is inadequate
for nonlinearor asymmetricphenomendtructuralchangesn the correlation
may existand thus the estimation of the number of regimesnaf be
neglected Strikholm and Terasvirta, 2006).

VECM is good at depicting the short-term dynamizst with limited lags.
The picture at further lags needs complex calauiasind the procedure is far
from straightforward. Liow and Yang (2005) adoptttbdhe conventional
VECM and the fractionally integrated VECM (FIVECMan improvement
that is proposed by Lien addg1999)to investigate whether the securitized
real estate and stock markets have long-term coariemfor short-term
adjustmentloweverthe traditional VECM method allows only the firster
lag of the cointegration residuals to affect thengidderm equilibrium
relationship, and the FIVECM works well only whelovge mean-reversion
and significant long memory are presathiaracteristics which are not
necessarily present in the data selieshortyAR,VECM,and FIVECM have
their respective limitations in application, ance tkstimate outcomes are
confined to several lags and thus can havdlysed to differentiate shoand
long-term relationships.

Ganesan and Chiafitp98) implicitly assume that the short- and loag#
dynamics are independent from each other and céreaied separately. They
ignore the possible transmission between short{@mgiterm dynamics. The
authors apply Fama and Schwert's framew@&7)and the cointegration
techniqu¢Barkham and Ward 1996Ggspectivelyto study the short- and
long-run inflation-hedging characteristics of reatate returns in Hong Kong.
Fama and Schwert's framework is based on the andif@ast squares
regression and has been heavily criticized foragsumptiorof a constant
rate-of-returmrandstationarityof the timeserieskor the long- term dynamics,
the cointegration technique may produce spuriousclosions about the
existence of a long-run hedge characteristic @aés not consider structural
breaksMaddala and Kirft998have also cautioned that cointegration can not
necessarily be interpreted as a long-term relatipns

To overcome the aforementioned drawbacks, we etitize methodology
proposed by Den Ha#&2000)to examine the inflation-hedging behavior of
securitized real estate in Hong Kong from the shamhd long-term
perspectives, respectively. This approach consitherdull set of statistics in
the dataset to efficiently characterize the dynanoitboth types of horizons.
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Based on a VAR forecast horizon, correlation cogfits at different horizons
are estimated and used to separate the short-cagdtdrm dynamicdhe
estimation outcomeare straightforward enough to interpret the cotiafaat
various numbers of lagahich is a huge advantage over VAR, VEGNG
FIVECM.In addition,Den Haan's approach is flexible enough to produce
correlation estimates that are free from the cairgs of lag-order selection,
stationarity, and structural change. More genaral objective results can
thus be obtained, and they are easier to interprehis flexibility provides
Den Haan's approach with a significant level of exigrity over traditional
methods in outlining the correlation patterns. ldwer, it has not yet been
applied to the analysis of the inflation-hedgindeefs of securitized real
estate. Our study adds to the literature by enipdpthis superior approach
to explore the short- and long-term dynamics ofdbmovement between the
inflation rate and securitized real estate returriBarough the analysis, we
aim to provide new insights to help settle theatifin-hedging debate in the
real estate literature by differentiating shortenfr long-term dynamics.
Details of the methodology are discussed in the sestion.

3. Correation Coefficients at Different Forecast Horizons

Den Haan (2000) introduces the VAR forecast eramell model to estimate
the correlation coefficients at different forechstizons. We adopt this model
to analyze the inflation-hedging performance ofusiized real estate, as
discussed below.

Consider the VAR model for the inflation rate ( and a securitized real asset
return (Y, ) series:
L
X, =p+Bt+Ct>+ Y AX,_, +& 1)
=1
wherg(i) X, canbe in eitheoriginalor logform,i.e., X,'=[ R, Y,]or[log R,
logY, ], andX, denotes the transpose o, ; (i) A s are the regression
coefficients, and i , B, andC are the three constants; (iii)denotes the total

numberof lagsandt representshetime periodandiv) &, is theinnovation term

and assumed to be serially uncorrelated. In pmacti; can be serially
correlated, and the implied correlation coefficgergre calculated via the
forecast errors.  Thié-period ahead forecast and the forecast errog, oére

denoted by EY, . .EP. ] and [YS, RS, ] respectively. By utilizing the
difference between the realizations and their fasex; we construct a time

series for the forecast errors. Based on equatiyn tie coefficients and
covariance ofg, can be estimated via ordinary least squares reigreghe
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implied covariance and correlation coefficient be¢w theK-period ahead
forecast errors of P and Y, can be calculated accordingly

The major advantages of this method are that itemalo assumption about
the lag order of the integration, and works forhbstiationary and cointegrated
series. If the series are stationary, then theetation coefficient of the
forecast errors will converge to the unconditiomalrrelation coefficient

betweerP, andY, asK goes to infinity. For nonstationary series, thatistics
may not converge, but the covariance and the atioel between thE and

Y, series can be estimated consistently for fixedesbfK (for more details,
please refer to Den Haan, 2000).

The Akaike information criterion (AIC) is used teintify the VAR order for
the model specification. For a given vector timees the ordep is selected,
such that AIC ) = min.<,AIC (i), wherem is a predetermined positive

integer. In additionthe lag order must be large enough to ensurestlimnot

integratedthat is, theagordershould bet leastg if X' containsanintegrated
proces®f orderg,which is denoted as(g).

4. DataDescription

As Glascock, Lu, and so (2002) have pointed oetctirrelation between the
returns of securitized real estate market and tioflarate is significantly
influenced by macroeconomic monetary policy. Hongn¥ serves as a
special and appropriate study case because itstargrpolicy is delinked to
exchange rate fluctuations. The real estate manlegts an essential role in
Hong Kong's local economy. Real estate companiesiat for about 25% of
the capitalization of the stock market, and mang-real estate companies
are also involved in real estate-related busingsbyann and Chau, 2003). It
is claimed that the Hong Kong real estate marked isirror of its local
economic circumstances (Haila, 2000).

Since the latter half of the 1990s, the Hong Koegl restate market has
experienced drastic fluctuations, due to turbulevents, such as the 1997
Asian financial crisis, 2003 SARS outbreak, and angjolitical shocks and
economic transitions that resulted from the rewfrilong Kong to China on
July 1, 1997. These events came with various tgpeisks, and make vibrant
Hong Kong an exemplary case for studying the steortt long-term impacts
on the real estate market and deriving meaningfyplications from the
associated inflation-hedging behavior.
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We used the Hang Seng Property Index (HSPI) axydor the securitized
real estate market in Hong Kong. The HSPI is ontheffour sub-indexes of
the Hang Seng Ind€kiSI),which is the overall stock market index of Hong
Kong. The other three are the HSI-Finance, HSIHi¢t#, and HSI-Commerce
& Industry indexes’ The HSPI is more representative of the securitized
estate market in Hong Kong than REITs in termsathdoverage and history.
Although the HSPI is made up of only six propertympanies, i.e., Cheung
Kong, Henderson Land, Sun Hung Kai Properties 1Sthp Land, Hang Lung
Properties Ltd., and China Overseas, they accaunatfout 50% of the total
market capitalization of the property sector in gatong. As of December 31,
2007, the total market capitalization of their $twés HK$1325.303 hillion
(Table 2)which is 50% of the entire property sector; HK$26%30 billion. In
addition, data availability is not an issue for th8PI, whereas Hong Kong'’s
REITs are still in the initial stage of developmemtd their data history is
quite limited. The initial public offering of thér§t REIT; the Link REIT, was
in Novembef005, and to date, there are only six REITs in Hémng.
Therefore, the HSPI is an acceptable proxy for sheuritized real estate
market in Hong Kong.

Table 2 Market Capitalization of Six Constituent Companiesin HSPI
Capitalization on Dec. 31, 2007 (HK$

Code Name

billions)

1 Cheung Kong 334.198
12 Henderson Land 157.912
16 SHK Prop 424.086
83 Sino Land 134.053
101 Hang Lung Prop 150.049
688 China Overseas 125.004
Sum 1325.303

Sourcehttp://finance.yahoo.com.hk/

Monthly time series for the HSPI and Hong Kong atifin rate were
extracted from DataStreaithe sample period ranged from April 1986, when
the Hong Kong Exchanges announced the HSPI, tol 007. Figure 1
presents the time series plots of the monthly HS8fll inflation rate in Hong
Kong, and the corresponding descriptive statigtieslisted in Table 3. It can
be observed that before 1997, the inflation rameaias around 10%, which is
accompanied by drastic increases in the propeite pndex. Also, annual
GDP grows at a rate of more than 10%, except ir519%is overheated
economy results in a significant bubble in the Hétmng real estate market
in 1997, as confirmed by Hui and Yue (2006).

! More details can be retrieved at Hang Seng Indexebsit€http://www.hsi.com.hk
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Table 3 Descriptive Satistics of the M onthly Property Price Index and
Inflation Rate in Hong Kong from 1986 to 2007

Mean Median Minimum Maximum
HSPI 12850.13 14212.29 1899.62 26940.82
Inflation (%) 4.15 5.38 -6.16 12.48
Std. Dev. Kurtosis Skewness Count
HSPI 6405.91 -0.9916 -0.02 253
Inflation (%) 5.15 -1.31 -0.27 253

The overwhelming political uncertainty associatdgthwhe handover of sovereignty
on July 1, 1997 overshadowed the Hong Kong econdihng. 1997 Asian financial
crisis then led to a major economic downturn, whigds accompanied by a huge
drop in property prices. After several years ofjetncy, the Hong Kong real estate
market suffered another period of recession afterSARS outbreak in 2003. The
inflation rate remained at negative levels from 898 2003, and the annual GDP
growth rate was also negative for most of the gsed-igurel).This is recognized
as one of the toughest periods for the local ptgpearket in Hong Kong history.

To boost Hong Kong'sconomythe Chinese centrgbvernment issued several major
policies in the second half of 2083These heavy-handed rescue policies helped the
local economy to crawl out of its trough. As shoimrFigure 1, the long period of
deflation ends with a low and stable inflation réaeound 2%), and annual GDP is
growing steadily at a rate of more than 5%. Theddeaces indicate that Hong
Kong's economy has been revitalized and is now grgvat a healthy pace. Along
with these favorable economic conditions, the esthte market has also gradually
revived Figurel shows that the HSPI has increased rapidly sinde2603, although

it has not yet recovered to its 1997 peak level.ofkthe signs indicate that the real
estate market in Hong Kong has regained markdityitnd investor confidence.

5.  Empirical Results and Discussion

The stationarity of the series is a crucial issueamovement analysis, and unit root
tests are used to identify nonstationary sefiesmovement analyses are implemented
to analyze the correlation between the HSPI andtioh rate as a way to study the
inflation-hedging performance of the securitizedl restate markethe stationarity
tests and comovement analyses are presented inr&e6tl and 5.2, respectively.

5.1. Sationarity Tests

Rolling analysis of time series is a preliminargpsto test the model stability over

2Among these policies, the most successful were thdividual Visit Scheme
(http://lwww.tourism.gov.hk/english/visitors/visitorind.html) and the Closer Economic
Partnership Agreement (http://cepa.tdctrade.com/).
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time, i.e. to compute parameter estimates overllmgowindow of a fixed size
through the sample. Rolling descriptive statistirsboth series are demonstrated in
Figures 2 and 3, with a moving window of 3 and ®2igds (quarterly and yearly,
respectively) to represent the respective shod-lang-term dynamics. In contrast,
stationarity is significant in inflation rate sesjebut not HSPI return series. The
correlation coefficient between the two seriesralfing analysis (over 3-, 6-, 12-,
and 24-month periodannot give an intuitive outcorfiégured).In essence, rolling
analysis for correlation coefficient cannot perfomell if one of the two series
exhibits significant nonstationarity.

Figure2 HSPI Return Seriesalong with 3 and 12 Month Rolling M eans
And Sandard Deviation

Panel A: 3-Month
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Figure3 Inflation Rate Seriesalong with 3 and 12 Month Rolling M eans
and Standard Deviation
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Rolling Analysis of Correlation between HSPI Return and Inflation Rates

Figure4

3-month rolling correlations
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Seven types of unit roots were implemented for dtaionarity tests. The
initial benchmark test was the augmented DickeyeF(IADF) test, which
assumes that the residuals are independent anticalgndistributed (Dickey
and Fuller1979).The Phillips-PerrgPP)test is similar to the ADIBut allows
for serial correlation and heteroscedasticity ie tiesiduals (Phillips and
Perron 1988)Both tests usually give the same conclusion, bay thuffer
from problemssuch as the lower power of the tsste distortionand the
false rejection of the null hypothesis of unit roexistence, i.e., non-
stationaritfNgandPerror2001) Someimprovedmethods havbeen proposed
to overcome the pitfalls associated with the ADH &P tests. For example,
the KPS$Kwiatkowski,Phillips,Schmidtand Shinjest can be considered
complementaryto the ADF whose null hypothesisassumesstationarity
(Kwiatkowski et al. 1992; Cheung and Chinn 1997MeTmodified Phillips-
Perron (MPP) test is less subject to size distoriiothe presence of serial
correlation (Perron and Ng 1996; Cati, Gaim, Perron 1999 he DF test
with GLS detrending (DFGLS) is based on a generdliteast squares
regression of detrended data to help achieve tk@alide size and power
propertiegNg and Perron 2001). The Elliot-Rothenberg-StockERS)test
modifies the Dickey-Fuller t-test and substantiafhproves the power of the
unit root test when an unknown mean or trend isqmi¢Elliott, Rothenberg,
and Stock 1996Jhe Zivot-Andrew test, which is based on the regers
estimation of a test regression, allows a breanatinknown point in either
the interceptjnear trendor both(ZivotandAndrews 1992).

For the inflation rate series, all of the unit réests, except for the KPSS test,
rejected the unit root hypothediseKPSStestconfirmed that the differenced
seriesare stationarithe outcomes for theSPIwere mixedhree of the tests
(the ADF,PPand Zivot-Andrewtestsyeject the unit rodbypothesiatthel%
significance level, while three of the others (MEP, DFGLS, and ERS tests)
do not. The KPSS test indicated that the inflatiate is an (1) process and
that the HSPI cannot rejedD) at the 1% significance levEhis implies that
the two series cannot bél) together and cointegration does not elist.
other words, the inflation rate series is an iraégpt processihereas the
nonstationarity of the HSPI is not strofusthe HSPkan be considered as
either a stationary an integrated proce&ationarity is a crucial issue in
computing the correlation between the two seriasa arbitrary conclusion
ontheunitroot canbiasthe correlationestimateDenHaan’sapproacthas the
advantage of being flexible enough to work for battationary and
cointegrated serieand free of the lag order assumption.Therefore, we
conducted a comovement analysis on the inflatiadghmg performance of
securitized real estate in Hong Kong for two case® between the two
differenced seriegnd the other for the original rate series of tf&PHand
inflation rate.
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5.2 Comovement Analysis

The cointegration test helps to identify a long¥teelationship between the
series involved when the series have stochastid¢rand short-term random
divergenceA comovemenanalysisvasalsoconductedntheinflation rateand
rate of return ofhesecuritized real estate market to help us in untaleding
itsinflation-hedging performanda HongKong.The VAR and VECM models
were first applied to investigate the cointegratethtionship between the
inflation rate and securitized real estate, and,the used Den Haan’s (2000)
VAR forecast error approach for the comovementyaislhe superiority of
the VAR forecast error approach is then demonstrate discussed.

The Johansen rank te€lshanse®991)for cointegration showed that the two
series are cointegrated at order 1, and the VAR emha@stimates are
summarizedin Table 4. The parameterestimatesare far from satisfactory
because they have low valuesand a long-term relationship cannot be
inferred from the resultfhe VECM estimate outcomes are presented in
Table 5.These parameter estimates are equally wvessipe, due to their
smallt values. Consequently, the comovement estimatesis different time
horizons are far from reliable or straightforward.

Table 4 Johansen Rank Tests and VAR Moddl Estimates

Type of Model: VAR(2)
Estimation Method: Least Squares Estimation

AR Coefficient Estimates

Lag Variable HSPI Inflation rate
1 HSPI -0.02862 -0.32499
Inflation Rate -0.00772 0.89044
2 HSPI 0.00202 0.45079
Inflation Rate -0.00042 0.10614
Information Criteria
AICC: -15.1142 HQQ5.07
AIC: -15.1152 FPEC: 2.726E-7
SBC: -15.0029

Model Parameter Estimates

Equation| Parameter Estimate| StandarcError| t Value Pr>|t|]| Variable
HSPI | AR1_11|-0.02862] 0.06362 -0.45 0.6532 HSPI (t-1)
AR1_1_2|-0.32499 0.85001 -0.38 0.7025 inflation(t-1)
AR2_1_1|-0.002021 0.06383 -0.03 0.9748 HSPI (t-2)
AR2_1 2| 0.45079| 0.85047 0.53 0.5966 inflation (t-2)

Inflation | AR1_2_1|-0.00772] 0.00476 -1.62 0.1059 HSPI (t-1)
AR1_2 2| 0.89044| 0.06355 14.01 0.0001 inflation (t-1)
AR2_2_1|-0.00042 0.00477 -0.09 0.9301 HSPI (t-2)
AR2_2 2| 0.10614| 0.06358 1.67 0.0963 inflation (t-2)

Note:AICC: Corrected Akaike Information Criterion;
AIC: Akaike Information Criterion
SBC: Schwartz Bayesian Information Criterion
HQC: Hannan-Quinn Information Criterion
FPEC: Final Prediction Error Criterion
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The autocorrelation functiofACF) plot can help in detecting the long
memory propertyThe long memory characteristicsare exhibited in the
inflation rate serieshut not the HSPI seri@Sigure5).Due to the unilateral
longmemorypropertyit is not appropriatéo adopteitheralong-memorynodel
(e.g.theFIVECM)oralinear VECM.

Table5 VECM Model Estimates

Type of Model: VECM(2)
Estimation Method: Maximum Likelihood Estimation
Cointegrated Rank: 1

AR Coefficient Estimates

Lag Variable HSPI Inflation Rate
1 HSPI 0.00483 0.06628
Inflation rate -0.00694 0.89146
2 HSPI 0.03305 0.06140
Inflation rate -0.00046 0.10512
Information Criteria
AICC: -15.1284 HQCL5.095
AIC: -15.1289 FPEC: 2.689E-7
SBC: -15.0447

Model Parameter Estimates

Equation | Paramete| Estimate |StandarcError| t Value| Pr > |t Variable

D HSPI |[ARL 1 1| -1.03062 | 0.09058 HSPI (t-1)

ARL 1 2| 0.12079 | 0.01062 inflation(t-1)

AR2 1 1| 0.00201 | 0.06332 | 0.03|0.9746] D_HSPI (t-2)

AR2 1 2| -0.44837| 0.84282 | -0.53|0.5952|D inflation (t-1)

D_inflation| ARL 2 1] -0.00815| 0.00678 HSPI (t-1)

ARL 2 2| 0.00096 | 0.00079 inflation (t-1)

AR2 2 1| 0.00042 | 0.00474 | 0.09]0.9290| D _HSPI (t-1)

AR2 2 2| -0.10826| 0.06308 | -1.72|0.0874|D_inflation (t-2)

Structuralchangecan have a significantimpact on comovemengestimation
outcomes. Based on the test proposed by H#h88id)nonlinearityis
confirmed assignificant in both series, and the bootstrappecstiold
estimates are listed in Table 6. The null hypothesino threshold is rejected
for both series because the bootstrap p-valuewsalod F-test statistics are
high.The major political and economic events during $henple period are
the top candidates for causing the significant cstmal changes. These
include the political handover on July 1, 1997,1887 Asian financial crisis,
2003 SARS outbreak, and significant market recovbsat followed them,
spurred on by the favorable policies of the centyalvernment. These
structural changes in the respective series aldtrim the failure of the VAR
and VECM models.
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Figure5  ACF Plot
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Table 6 Nonlinearity Tests
Variable HSPI Inflation rate
Number of bootstrap replications 100 100
Trimming percentage 0.15 0.15
Threshold estimate 0.016 0.0071
F-test for no threshold 30.8232 44.3376
Bootstrap P-Value 0.02 0

Null Hypothesis: No threshold with the specified threshold varialheler maintaine
assumption of homoskedastic errors

NonlinearityTest: Hansen sup-LR Nonlinearity
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The VAR forecast error approach introduced by Derafd (2000) helps to
overcome the estimation hurdles encountered by and VECM models
and provides straightforward and intuitive estimatresults. This approach
requires no assumption on the order of integratifoq; that is, it allowsx; to
contain stationary and integrated processes (Dam 2000)). Therefore, we
conducted a comovement analysis between the HSPirdlation rate for
two cases: one with both original series and theerowith the cointegrated
process of order T.he number of lags was determined via the AIC Gdte
and the forecast horizons were specified for perddd 84 considering the
average length of business cycles.

The comovement estimation results for the two seaire presented in Figure
6. Panel A plots the correlation coefficient estimgpesduced by the VAR

forecast error method when a unit root is imposkat is, the two processes
are differenced and thus both stationary. PanetBahstrates the correlation
coefficients when no unit root is imposed and thigioal series are used.
Both panels show a similar and straightforwardgratt which indicates the
comovement between the HSPI and inflation ratete in the short-term

(with a forecast horizon of fewer than 12 peridds, one year) and negative
in the long-term, regardless of the unit root. Ascdssed in Section 3, the
correlation coefficient estimates by Den Haan'shmdtmay not converge for
nonstationary series and the noise in the VAR fasterror may expand as
the forecast horizon expands in Panel B. Howev®, distinctive pattern

remains noticeable. Note that the absolute negativeovement magnitude
at longer forecast horizons is larger than the tjyasiestimate for the

short-term horizons; that is, the positive comovenietransient and weék

3t might be temptingto decomposéhe inflation rateinto expectedand unexpected
components and study their respective correlatiith the return series of securitized
real estate market. There are some issues toyclagiiore implementation and the
estimation outcomes are not satisfactory. There adréeast three major ways to
disintegrate the inflation rate into expected amxpected componeniBhe first
approaclis proposed by FamandGibbong1984)which assumes that the risk-free rate
is the sum of expected and unexpected inflatioesratth residual term. The risk-free
rate is either assumed constant or treated asghteedi average of past real rates
debatable tassume theonstant ratand period length for the weighted average. The
second approach is based on the adaptive expextatioch formulates that the next
inflation estimate is based on the prior expectefiation rate and adjusted for
differences between actual and the prior expectatfoinflation rate for each period.
This approach is essentially a Box-Jenkins ARIMA niodike third approach is based
on the Hoddrick-Prescott filter which effectivelyssames random walk for the
inflation rate. The estimate outcomes for the fiapproach do not indicate any
significant pattern. Yet, there is no consistentythie lag length employed for the
second approach. For the third approach, the atioal coefficient estimates show
zigzags around zero. In summary, estimate outcadonesot indicate a specific and
meaningful pattern and are infeasible to interpféie results are not reported in the
paper, but they can be obtained upon request.
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Figure6 Correlation Coefficient Estimates by VAR Forecast Error
M ethod for the Original Monthly Series (Hong Kong)
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The estimation outcomes based on quarterly datapeesented in the
AppendixTheinflation-hedging performance remaimsgativen thelongrun.

However, the relationship does not appear to bé&ip®dn the short term,
probably because the transient pattern shown imetlagively high frequency
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data (monthly data) can hardly be displayed in liwe frequency data
(quarterly data), and the insufficient data couah darely provide robust
outcomes. In addition, the Hong Kong securitizeal estate market is rather
volatile during the sampling periodThrough the use of quarterly data, some
volatility may be smoothed and thus the estimat&sults cannot reveal the
real picture of this market. Therefore, the dismrsén this study is based on
the outcomes of a monthly data analysis.

The estimation results of a monthly data analysiply that the use of
securitized real estate as an inflation hedge lig @short-term consideration
in Hong Kong. In the long term, in contrast, séed real estate becomes
a perverse inflation hedge. Furthermore, the staort-long-term correlations
may interact or overlap and specific patterns amknawn. This scenario
makes it impossible to segregate complex correladignamics with respect
to various shocks. Rather, we focus on depicting dlerall correlation
changes along with various forecast horizons irag that is easy to interpret.
The result indicates that other soqmlitical, and even regional factors take
effect in the long-term and outweigh the inflatioedging performance.
Securitized real estate performs more like commooks and shows reverse
inflation behavior in the long term, although incserve as an inflation hedge
for short-term investment. These observations dimgethe importance of
differentiating betweenshort- and long-term dynamics when conducting
comovement analysis, and the outcomes provide nsiglits into the debate
over the inflation- hedging performance of secueidi real estate.

The neighboring markets exhibit a distinctive itila-hedging pattern,
which is different from Hong Kong. In general, tbemovement pattern is
negative in the short run and positive in the long for the markets in
Singapore, South Korea, Taiwan, and Japan (Figidré$).*Essentially,

inflation-hedging is a major long- term considesatifor these four markets,
but only a short-term consideration in the Hong &anarket. This contrast
not only serves as a robustness check, but alsblidgtigs the special
properties of the securitized real estate marketHong Kong. If we

reconsider the turmoil during 1986 and 2007 expese by the East Asian
markets, Hong Kong is special for its experiencgatitical handover. This
major political switch has brought tremendous intpaon investment
preferences on the real estate market. After rflation-hedge is one of the
decision factors and real estate investment hashitet- and long-term
considerations. The free market and linked exchaage systems in Hong
Kong have facilitated the local real estate martetreact in a more
straightforward sense.

* The monthly datasets of local stock market indeX iaflation rate in the other four
East Asian markets (Singapore, South Korea, Taiaad, Japan) are also downloaded
from Datastream, ranging from April 1986 to Aprd@7.
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Figure7  Correlation Coefficient Estimates by VAR Forecast Error
Method for the Original Monthly Series (Singapor€)
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Figure8  Correlation Coefficient Estimates by VAR Forecast Error
Method or the Original M onthly Series (South K orea)
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Figure9  Correlation Coefficient Estimates by VAR Forecast Error
Method for the Original Monthly Series (Taiwan)
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Figure10 Correlation Coefficient Estimates by VAR Forecast Error

Method for the Original Monthly Series (Japan)
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6. Conclusions

Real estate plays an important role in reflecting social, economic, and
political conditions of a society, and its inflatihedging performance is one
of the major considerations in real estate inveastm€his study attempts to
contribute to the literature by exploring the ititm-hedging capability of

securitized real estate from a dynamic perspedifee.have studied the
comovement relationship between securitized retdt@sreturns and the
inflation rate at different forecast horizons ire tfive major markets in East
Asia by applying the VAR forecast error method dduiced by Den Haan
(2000).The HSPI is selected as a proxy for securitized estate market

because of its availability of richer data and wideverage of the property
market in comparison with REITSs.

The approach proposed by Den Haan (2000) has e fto outperform
the traditional linear VAR and VECM models in twspgcts: it can reveal the
short- and long-term dynamics of tteamovement relationshgmd works for
both stationary and integrated processes. This adeltelps to outline the
comovement at different forecast horizons irrespeaf issues, such as lag
order selection, long memory property, structutarges, and existence of
cointegration.

Distinctive from the patterns of the other four E&sian markets, the
comovement estimates in Hong Kong show a positiveetation between
the HSPI and inflation in the short-term and a tiggacorrelation in the
long-term for both the original series and coingign process. This
indicates that in Hong Kong, securitized real estan behave as an inflation
hedge in the short term, but becomes a pervertaianf hedge in the long
run. These different correlation patterns at déferforecast horizons not only
highlight the significance of differentiating betere short- and long-term
dynamics, but also reflect the fast-decaying weighthe inflation hedge
consideration for securitized real estate investmdiis is because the
inflation hedge consideration soon becomes ovemdel by other factors,
such as political uncertainty and economic sho€ke. results of our analysis
of the Hong Kong market indicate that the inflatieedging capability of
securitized real estate is not a static issuerdiber, depends on the length of
the forecast horizons.

Furthermore, Hong Kong shows a different inflatleedging pattern from
that of its neighboring markgSingaporeSouth KoreaTlaiwanand Japan)

duringl986 and 2007. It can be speculated that the differ can be attributed
to the free market and linked exchange rate sysiantéong Kong or this

topic can be reserved for future research. Thisctapreserved for further
research.
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Appendix

The Estimate Outcomes by VAR Forecast Error-Based Model with
Quarterly Data

The datecountfor quarterlydata is84andtheforecast horizon igyearsi.e.28
periods. The lag number is 7, selected via AIC. &sgmation outcomes are
demonstrated in Figures Al and A2, with and withdl¢ unit root,
respectively. Both figures show a significant amdjative inflation-hedging
relationship in the long run. The short-term pesitcorrelation pattern in the
monthly data is not seen in the quarterly analysither due to the transient
short-term dynamid¢$or example, in Figuré,it lastsfor only threemonths)or
because the insufficient data count can hardlyigeomnore robust outcomes.

FigureAl Correlation Coefficient Estimates by VAR Forecast Error
Method for the Original Quarterly Series (with unit root)
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FigureA2 Correlation Coefficient Estimates by VAR Forecast Error
Method for the Original Quarterly Series (without unit root)
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