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ABSTRACT

This research employs the monthly data of 24 REITs as they were
traded in the stock market over a period of time from 2006 to 2010. The data were
subdivided into six portfolios by the nature of each property type: airport, hotel,
industrial, office, residential, and retail. The research concentrates on finding the
relationship of REITs with the SET Index and selected variables in order to ook for
evidence to support the benefits of using REITs to hedge against the SET Index.
Theresults reveal REITSs of each property type have a positive relationship with the
SET Index, and with no clear sign of a hedging strategy. Nonetheless, only equity,
industrial and retial REITs show significant positive relationship with the SET
Index. The value of REITs in terms of providing hedging against the SET remains

doubtable until future research on REITs can be devel oped to prove otherwise.
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CHAPTERI
GENERALITIESOF THE STUDY

1.1 Introduction of the Study
Property Funds (PFUND) or Real Estate Investmenistsr (REITS) are

companies or trusts that acquire and/or operatenieegenerating real estate(s), and
distribute income from their own properties as d@rids. REITs are regarded as a
hybrid of stocks and bonds because they have hotk &and bond characters. Even
though they are publicly traded in stock exchandfesir returns are bond-like and

have the same state variables as the bond markatdesthe trusts are legally required
to distribute a minimum of 90% of their cash flawdividends to their investors.

In Thailand, Property Funds were established in71i®9rescue real estate
investors and developers from the so calledt+Yum-Kung crisis. Nine years later in
2006, Real Estate Investment Trusts were issuedPraperty Funds for Public
Offering, and listed in the Stock Exchange of Téwad (SET) as closed-ended mutual
funds. Most of the publicly traded REITs in Thaitiaare classified as equity REITSs,
which hold particular property types such as pavaitports, hotel/resorts, industrials
properties, office buildings, residential propestier retail properties.

Because of their unique hybrid character, REITsehawltiplied their
interest and become a growing part of investmeatases. Not only offering constant
returns and diversifying investors’ portfolios, bREITs also provided protection
during Thailand’s stock recession in 2009. Durinig period, investors were seeking
opportunities to alter their investments from goweent bond and bank deposits in
order to gain their capital. REITs seem to be agdet alternative since the trusts
could offer higher returns than government bonakdeposit rates in that period. Thai
REITs offered investors a weighted average anneghlizeld of around 9% as of the
end of 2009.

Besides being affected by stock recessions, thepuities of these trusts

are also believed to respond sensitively to econaraws like most others stocks and
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can be influenced by a variety of unanticipatednéveTherefore, some events may

have a greater effect on REIT prices than others.

Table1: REITsdata collected as of end of year 2010

PRICE INDEX DATA

Price Index as
REIT Price Index | of December
TYPE NAME Start Date End Date | atstartdate| 31,2010
(THB) (THB)

Airport SAMUI ARPT.PR.FUND 30-Nov-06 31-Dec-10 99.0 98.00
(LH.)

Hotel CENTARA H&R.LH.PR.FD. 31-Oct-08 31-Dec-1( 97.9 90.%0
LUXERY REAL ESTATE IF. 30-Jun-08 31-Dec-10 101.50 83.20
QLT.HOSPLTY.LH.PR.FUND| 30-Apr-08 31-Dec-1Q 98.0 82.20

Industrial | TICON PROPERTY FUND 31-Jan-06 31-Dec-10 100.90 111.00
THAI INDUSTRIAL FD.1 31-Aug-09 31-Dec-10 100.0PD 79.80
TPARK LOGISTICS PR.FD. 31-Jan-06 31-Dec-10 97.5 107.P0
MFC-STRATEGIC STRG.FD.| 31-Dec-09 31-Dec-1( 102.0 98.10

Office BANGKOK COML.PR.FUND 31-Jan-06 31-Dec-10 95.7 106.50
MILLIONAIRE PROPERTY 31-Jan-06 31-Dec-10 101.00 108.[70
FD.

QUALITY HOUSES 29-Dec-06 31-Dec-1( 97.1 94.70
PR.FUND
SALA @ SATHORN PR.FD. 31-Aug-09 31-Dec-1d 72.90 62.90

Residential | 101 MONTRI STRG.PR.FD. 31-Aug-09 31-Dec-1d 95.20 98.10
GOLD PROPERTY FUND 31-May-07 31-Dec-10 101.00 80.80
TU DOME 29-Dec-06 31-Dec-1( 98.0 77.50
RESD.CMX.PR.FD.

MFC-NICHADA THANI 31-Jan-06 31-Dec-10 100.90 81.00
PR.FD.

UOB APARTMENT PRL.I 31-Jan-06 31-Dec-10 70.3 39.10
(LH)

PROPERTY PERFECT FUND 31-Mar-08 31-Dec-10 99.00 96.10
MULTI-NATIONAL 31-Oct-07 31-Dec-1( 100.0 99.00
RSDI.FD.

NICHADA THANI PR.FD.2 30-Jun-08 31-Dec-10 100.0 100.p0
URBANA PROPERTY FUND| 30-Apr-09 31-Dec-10 100.00 69.50
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Retail CPN RETAIL GW.LH.PR.FD.| 31-Jan-06 31-Dec-10 100.9 99.60
FUTURE PARK PROPERTY | 29-Dec-06 | 31-Dec-1( 91.4 124.90
FD.
MAJOR CINEPLEX LFY.FD. 31-Jul-07 31-Dec-1( 100.0 104.00

Nonetheless, there are controversies in using Riddges against the
Stock Index. Gilibrto (1993), a famous real esfat@nal, acclaimed the use of the
REIT Index hedge against the stock market. MoreoVérai researcher Sirilukh
Thumrongrukkul (2008) found the SET Index and ExgeaRate to have negative
relationships with the monthly closing prices of IRE This study showed some
evidence that investors may use REITs as parthedging strategy against the SET
Index.

However, from two previous studies, Liang, Seiled £hatrath (1998) and
Chung, Fung, Shilling and Simmons-Mosley (2008)nbwhat when using REITs as
part of a hedging strategy in the United Stateskstoarket, REIT prices have a strong
relationship with the stock market, especially &REITs, but they have a negative
relationship with Hedge Funds in the US marketdnclusion, these researches could
not confirm whether REITs could be used to hedgereg stock market fluctuations.

This, therefore, causes curiosity about the ratatigp of equity REITs and
the SET Index in Thailand, and also about the imlahip of REITs in each property
sector with similar economic events, as well asthwreor not evidence exists of using

REITs as part of a hedging strategy in Thailand.

1.2 Research Objectives

The objective of this research is to search throRgtTs to find evidence
and relationships of these Funds with SET Index @awagroeconomic factors. This
research also expands upon the previous Thai RE3earch of Sirilukh
Thumrongrukkul (2008), to find trends and relatioips between each property type
of equity REIT Price Index in Thailand. Furthermottee research also observes the

Thai market to determine whether investors view BEhs they were meant to be
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used, i.e. to create stability for the market giarain 1997, and as an alternative for
investors to lower the risk in their investmenttpmio by adopting a hedging strategy.

1.3 Limitations of the Resear ch

This research mainly focuses on analyzing the RMa#rket in Thailand,
and provides alternative solutions by subdividinglRs into each property type. The
data are collected from Datastream as a Price latiéike end of each month. Since
Thai REITs were formally announced on the SET i6&0a problem of inadequate
data may also exist.

For macroeconomic factors, most of these fact@serorded monthly and
quarterly. Compared to the periods of REIT tradingthe Stock Exchange of
Thailand, the research my face a situation of finsght data.

1.4 Significance of the Study

The significance of this research is to encompassiqus researches by
employing the monthly data of 24 REITs as they vimded in stock market within a
fixed period of time from 2006 to 2010. The datd & subdivided into six portfolios
by the nature of each property type: airport, hatedustrial, office, residential and
retail. The research concentrates on finding thatiomship between REITs and the
SET Index and selected variables in order to umaledsREIT behavior and investor
behavior when using REITs as part of a hedge glyadgainst fluctuations in the SET
Index.

The multiple regression analysis methodology ateofiporates 7 financial
and macroeconomic factors constructed from 20 comms to increase the
explanatory power to the model. Moreover, the metielve also been controlled with
year and month dummy variables and trend to cottihoise in the model.
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1.5 Bengefit

The researcher believes that the results fromrdssarch can be used to
forecast the trends and relationships of REITs selécted factors. Moreover, the
researcher also hopes that this research couldid@pplain the nature of REITs and
behavior of investors in using REITs to hedge theiestments against fluctuations in
the SET Index.

1.6 Definition of Terms

Equity REIT contains various types of property whibave different
operating businesses. REITs are classified as aifispproperty type, or property
sector and property subsector if 75 percent or robtheir gross invested book assets
are invested in that specific sector and subsectw. sectors are diversified, airport,
hotel/resorts, industrial, office, residential aigtand specialty.

Airport REIT focuses on managing private airportspecific destination
areas. In Thailand’'s case, only Samui Airport isi@ble in this REIT type. The
business of this type incorporates rental of alngwercial spaces in the airport,
including airport, retail, restaurants, commereaiatl office rental spaces in the Samui
Airport.

Hotel/resorts REIT specialize in the acquisitiorghabilitation and

development of various commercial and leisure hpteperties. These hotels can be
operated by third-party management companies oratggk under franchises from
nationally recognized brands.

Industrial REIT can be divided into industrial, ioff, and mixed REITs.

First, industrial REITs acquire, own, and operatéustrial real estate, which is the
facility for manufacturing and the distribution gbods. Industrial properties are
usually related to the upper or middle stream afusiries and give the business
activities its economic heartbeat.

Office REIT focuses on acquiring, developing, legsiand managing

office, laboratory or office-oriented space. Thesibess of this type varies widely but
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space configuration is relatively similar.

Residential REIT contains serviced apartments aadufactured home

REITs. Serviced Apartments REITs focus on the astjoin, ownership, leasing, and
management of multifamily apartment properties aathetimes provide housing to
college and university students residing off-campus

Retail REIT includes regional malls, shopping ces)tand free standing
REITs, which are classified in the order of theestf underlying retailers. These
REITs are the owner, operator, and developer fatosevarious retailers, including
department stores, supermarket chains, restaurtgenience stores, and necessity-
oriented retailers such as drug stores or discaiail stores.

Exchange Rate is the price of a currency (i.eallearrency) with respect

to another currency. At present, Thailand has impleted a managed-float exchange
rate government, in which the value of the bahinwavering by both on-shore and
off-shore foreign exchange markets. In this way tovernment could let the
currency move in line with economic fundamentalsosMdata collected include
exchange rates of the Thai Baht against 48 otheemcies. Such exchange rate data
are obtained from daily foreign exchange transacteports from some commercial
banks while some exchange rate data are colleatech New York Closing
(REUTERS) and Financial Times.

Leading Economic Index is constructed from 7 congmt® including the

authorized capital of newly registered companiesy iconstruction areas permitted,
real exports, number of foreign tourists, SET indeal broad Money, and olil price
inverse index (Oman)

Business Sentiment Index has been compiled withkBain Thailand

survey data covering 1,500 businesses. The quesii@s are sent out during the last

week of each month and are collected by the thedknof the following month.

Private Consumption Index is a composite index asgmting private
consumption conditions. It comprises 5 componefitan( 10 indicators), including
VAT at a constant price, import of consumer gootla a&onstant price, household

electricity consumption, a fuel index (sales of eme and gasohol, diesel, LPG, and
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NGV), and a car index (domestic sales of passerggs, motorcycles, and
commercial cars). Each component was seasonallgtadi, and the base year is year

2000.
Private Investment Index is a composite index megméng private

investment conditions. It is constructed from 5 poments, including construction

areas permitted in municipal zones, domestic cesaet, imports of capital goods at
a constant price, commercial car sales, and docn@stchinery sales. Each component
was seasonally adjusted with a 3-month moving @eemxcept construction area,

which had a 12-month moving average. The baseiggaar 2000.
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CHAPTERIII
LITERATURE REVIEW

2.1 Theoriesand Studies

From literature appraisals, inconsistent conclusibave been found on
affiliations between REITs and the Stock Index. Thesistent results are subject to
sample data, methodologies, size of REITs, sizstadk, independent variables and
period of time. Several methodologies have beerdieappo find the relationships
between REITs and various variables, includingSteck Index to determine potential
hedge strategies. Some researchers have foun®REidas do not have a significant
relationship with the Stock Index and can be usedéadge against securities in
investment portfolios, while other researchers héuend the opposite to be true.
Moreover, some literature found that correlatioesween REITs and stock returns
may vary with property type. The mix-REITs may havaigh correlation with stock
returns, but REITs in each property types may @aotha significant correlation.

In one of the most famous journals of portfolio mgement, Giliberto
(1993) wrote that REITs can be used to hedge agtiasStock Return Index in the
US, and put together mythologies to find the “Hetl§REIT Index”. The researcher
concludes that REIT returns have relatively lowrelations with stocks and bonds
and a competitive rate of return. The results esgldhe claim that REITs in a
portfolio offer opportunities to enrich expected ot returns. Sirilukh
Thumrongrukkul (2008) studied relationships betweanh of the 13 Property Funds
in Thailand with economic factors over a periodahuary 2006 to December 2007 by
using the Coefficient of Variance method, the Clatren Coefficient method on
Return Index, and the Price Index of REITs. From Tlotal Return Index testing, T-
REITs have positive relationships with the GDP exaje rate, exchange rates, the
SET Index, and the Private Investment Index. On dtieer hand, the funds have
negative relationships with bank interest rates, poices, inflation rates, 10-year

government bonds, and gold prices. However, whematlthor also applied the same
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test to the Property Fund PRICE INDEX, most ecomofactors reacted in a similar
manner to when using Return Index variables. Howetie SET Index and Exchange
Rates show negative relationships when comparedetdous tests. In conclusion, the
author believes the Price Index variable may haveurately responded with
Thailand’s economic situations in that period. Whie@ economy is unstable, people
tend to invest more in bonds and REIT markets. oge exchange rates should
create negative impacts on industrial and tourisetoss which are related to some
property types in REITMyer and Webb (1993) studied the relationships Bf TR,
Stocks and Commercial Real Estate variables, ard ekamined skewness and
kurtosis, as well as conducting several tests anabty for the return. The time series
properties of the return were also examined byuating the autocorrelation function
for each of the series. The author also extendedes$ults of Giliberto concerning the
inter-temporal relationship between REIT returnd esal estate returns by examining
a Vector Autoregressive model in which returns amrgof assets were modeled as a
linear function of lags of their own returns angdaof the returns on the assets in the
pair. Moreover, the author also examined the dhstional and time series properties
of equity REIT returns and compared them with comnstock, closed-end stock
funds, and unsecured commercial real estate. Fintlé paper reported that REIT
returns do not react strongly to the returns orckstoor closed-end funds. The
relationship between REIT returns and inflatioresatvere investigated by Adrangi,
B., A. Chatrath and Raffiee, K. (2004). The reg@ssesults found that real REIT
returns are negatively correlated with the unexgakecomponents of inflation. The
research found evidence that REITs have significadgative relationships with
inflation and stock returns, but positive relatioips with real economic activity.
Chien-Ming Huang and Yen-Hsien Lee (2009) wrotdha International
Research Journal of Finance and Economics that #sldeypted the autoregressive
conditional jump intensity model proposed by Chad 8aheu (2002) to capture the
characteristics of the time-varying and jump pheeona) and investigate the influence
of expected and unexpected crude oil fluctuatiomsReal Estate Investment Trusts
(REITs). Furthermore, this study also observed¢tetionships between REIT returns

and the stock market. The methodical results déedlothat REIT returns rise in
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response to increases in expected oil prices aodgtide a good partial hedge.
Moreover, reflect relevant information about REI®s real estate and REITs are
negatively sensitive to changes in interest ratelsstbock market returns.

On the other hand, many researchers found signfficalationships
between REITs and stocks in different methodolqoges concluded that REITs may
react with the same economic variables as stocksing Fung, Shilling and
Simmons-Mosley (2008) studied the behavior of REidck price synchronicity for
the years 1997 through 2007. The study was conduxdsed on two theories. First,
REIT stock prices should be largely independentmairket changes, and second,
REITs should have a low covariance with other assetluding other REIT stocks.
However the researchers found that synchronicitthefequity REIT market is fairly
high, especially among REITs that are larger andentiquid. Moreover, the authors
also found that REIT stock price synchronicity isgatively related to hedge fund
ownership, but positively related to pension fumd ansurance company ownership.
Han and Liang’s (1995) results indicate that REhBse stronger correlations with
small stocks than with large stocks. An alternatovéhe S&P 500 index in calculating
the hedged REIT return is a small stock return xnole an equally weighted market
return index. Liang, Seiler and Chatrath (1998ynfrthe journal of Real Estate
Research, examined the ability of existing futucestracts (S&P 500, interest rate
future, T-bill, T-bond, and commodity futures) tedge the returns on real estate
investment trusts (REITS). The results from varitveslging strategies suggest that
existing futures contracts do not provide the meareffectively hedge REIT returns.
Liang, Y., Michael J. Seiler and A. Chatrath (1988amined the capability of current
futures contracts to hedge the returns on reatesstaestment trusts (REITS). The
results from various hedging strategies suggestekiating futures contracts do not
deliver the means to commendably hedge REIT retuRIEITs could endure
unhedgeability until futures contracts written dpeally on REITs are developed.

As a final point, Chung, R., Fung, S., James Dlli8giand Tammie X.
Simmons-Mosley (2008) studied the behavior of R&idck price synchronicity from
1997 through 2007. The research found that higlehegmicity appears in the equity

REIT market, especially among REITs that are lagget more liquid. Furthermore,
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the research also found that REITs have negatimehsgnicity with stock prices
related to hedge fund ownership, but are positivellated to pension funds and
insurance company ownership.

2.2 Critical Analysig/Discussion of Theories

From these inconsistent conclusions, we believa th#erences in
methodologies, sample data and markets may retigsindlar results even when
using the same factors in a deferent period of.tifiés research will subdivide REITs
by property type to find relationships between eai@perty sector. In order to handle
time series data, the multiple-regression methaglole selected to analyze the SET
Index and designated macroeconomic variables toease explanatory power.
Moreover, the research also incorporates dummybks and trends to control noise
from the model in order to find evidences of usRIgITs as part of a hedging strategy

in Thailand.
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CHAPTER 11
METHODOLOGY

3.1 Sample Selection

Target data was collected from REITs, common stanki, macroeconomic
indexes, as well as the Price Index of individuBI'R®s and the key characteristics that
vary across REITs due to their property type foduee REIT data was retrieved on a
monthly basis from a DataStream such as Price Instexting from the beginning of
year 2006 to the end of year 2010, excluding théTREhat had been traded less than
one year. For other financial data, we employ tieWing widely known indices:
SET index from Bank of Thailand and the Exchangefaf commercial banks from
the Bank of Thailand in the same period.

For macroeconomic indexes, we select leading irgléha are constructed
from several components such as the Leading Ecanbrdex, which is constructed
from seven financial and economic components; tbenBmic Growth Index; the
Private Consumption Index, which is constructednfriive consumption factors; the
Private Investment Index, which is constructed friove commodity factors; and the
Business Sentiment Index. The analysis employs Imhpdata as that is the frequency
of the REITs’ data.

For the first analysis, we construct all 24-REITS @ne portfolio to
compare with the financial variables and selected¢roeconomic factors. The REIT
data in each month was created as a mean of ttfelmin that month.

The second part of analysis uses portfolios of RE6Fmed on the basis of
property type. A portfolio of each property typefesmed on the mean of the Price
Index from each REIT in the same character. Sirfta REITs are in an early stage,
each portfolio covers a different period dependinghe data available. The portfolio
of Airport REIT, formed from one REIT, covers therjpd from November 2006 to
the end of 2010. The Hotel's portfolio, formedrfrahree REITs, covers the period
from April 2008 to the end of 2010. The portfolid ladustrial and Office, formed
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from four REITs, covers the period from early 20@6 the end of 2010. The
Residential portfolio, formed from nine REITs, cave¢he period from early 2006 to
the end of 2010. The Retail portfolio, formed fotimee REITS, covers the period
from early 2006 to the end of 2010.

In the last part, the research compares the rakdtip of each financial and

economic variable that affects the overall REITthvaach REIT portfolio formed by

property type.

3.2 M ethodology

The existing research interprets REITs as a hywiristocks and bonds in
terms of return and risk exposure in the shortftung and Naranjo (1997), Peterson
and Hseih (1997), Karolyi and Sanders (1998)], wittreased exposure to real estate
revealed in longer term price dynamics [Mei and (£894), Geltner and Rodriguez
(1998)]. Intuitively, REIT indexes should be relhtto stocks because REITs are
influenced to some degree by the same macroeconeaniables that affect stock
returns.

Based on this intuition we employ multiple regressmodels in which the
return on an REIT index is specified as a linearcfion of financial variables and

macroeconomic factors as follows:

Base Model:
REITy = 0 + p1.(SET Index) 4#2.(Exchange Rate) #3.(Leading Economic Index)
+ p4.(Economic Growth Index) +65.(Business Sentiment Index) #6.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

The REITy is constructed from 24 existing Price Indexes Bi'R® in the
stock market. According to the research of Sirilukhumrongrukkul (2008), this

model has been created to verify the relationsbipsverall REITs with financial
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variables and macroeconomic factors. Moreoverrdbalts of this model will be used
to compare the following portfolios.

Model 1:
REITaiporr = SO + L.(SET Index) +52.(Exchange Rate) $3.(Leading Economic
Index) +p4.(Economic Growth Index) #5.(Business Sentiment Index)36.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

In model 1, the airport portfolio REIT (RElikor) iS tested against the
same economic factors. This portfolio is constrdictgth only one private airport in
Thailand: Samui Airport Property Fund.

Model 2:

REIThower = 0 + SL.(SET Index) +52.(Exchange Rate) $3.(Leading Economic
Index) +p4.(Economic Growth Index) #5.(Business Sentiment Index)36.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

In Model 2, hotel portfolio REIT (REkLe) is tested against the same financial
variables and macroeconomic factors. This portfadicdormed from three REITSs:

Centara Hotel & Resot, Luxuary Real Estate, andiQudospitality.

Model 3:
REITihqustriat = 0 + p1.(SET Index) +52.(Exchange Rate) #3.(Leading Economic
Index) +p4.(Economic Growth Index) #5.(Business Sentiment Index)36.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

In Model 3, industrial portfolio (REfgutria) 1S formed from four REITSs:
Ticon Property Fund, Thai Industrial 1, TPark Laigisand MFC-Strategic. This
model is also tested against the same financigblas and macroeconomic factors to

find trends and relationships compared with theeBdedel.
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Model 4:
REIToice = O + BL.(SET Index) +42.(Exchange Rate) $3.(Leading Economic
Index) +p4.(Economic Growth Index) #5.(Business Sentiment Index)36.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

In Model 4, office portfolio (REITsice) IS constructed from four REITS:
Bangkok commercial Property Fund, Millionaire Pnapa~und, Quality House, and
Sala @ Sathorn. This model is also tested agamessame financial variables and
macroeconomic factors to find trends and relatigpgsslcompared with the Base
Model.

Model 5:
REITesigentia = 0 + p1.(SET Index) #52.(Exchange Rate) #3.(Leading Economic
Index) +p4.(Economic Growth Index) #5.(Business Sentiment Index)6.(Private
Consumption Index) 7.(Private Investment Index) + years’ dummies + then
dummies + trends + u

In Model 5, residential portfolio REIT (RElEidents) IS tested against the
same financial variables and macroeconomic facfbings portfolio is formed from
nine REITs: 101 Montri Storage, Gold Property Fun@U Dome Residential,
Nichada Thani Property Fund 2, MFC-Nichada Than@BJApartment, Property
Perfect Fund, Multi-National Residential, and Uradroperty Fund.

Model 6:
REITetai = fo + f1.(SET Index) 5, (Exchange Rate) $#3(Leading Economic Index)
+ pfs.(Economic Growth Index) +fs.(Business Sentiment Index) Ss.(Private
Consumption Index) 467 (Private Investment Index) + years’ dummies + menth
dummies + trends + u

In Model 6, retail portfolio REIT (REIT:wi) is tested against the same
financial variables and macroeconomic factors. Tguostfolio is formed from three
REITs: CPN Retail Growth, Future Park Property Fwardl Major Cineplex.
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3.3 Indexes construction and calculation methods

Most of the indexes are employed from the reseegcttet of the Bank of
Thailand. The total of 7 indexes that are usedhi& model are constructed and

incorporated with 20 components as follows:

Exchange Rate

Since 2 July 1997, Thailand has adopted a mandgatidxchange rate
regime in which the value of the baht is determibgdnarket demand and supply in
both on-shore and off-shore foreign exchange maiieket the currency move in line
with economic fundamentals. The Bank of Thailand intervene in the market only
when it deems it necessary in order to prevent &stee volatilities and achieve
economic policy targets. The floating regime enlesnmore flexibility and efficiency
in monetary policy implementation, increases thenfidence of domestic and
international investors, and improves foreign aglow supervision.

Data collected include exchange rates of the Thadit Eagainst 48 other
currencies. These data are obtained from dailyigorexchange transaction reports
from some commercial banks while some exchangedaite are collected from New
York Closing (REUTERS) and the Financial Times

All rates are converted to their Thai Baht equiatlesing cross rates
guoted by Bangkok Market Closing. Neverthelesanf@nd March 2010 onward, the
source for exchange rate data was shifted to RELSIBRoreover, the BOT publishes
exchange rate data in offshore markets pertainmtnd1 additional currencies as
follows:

SRI LANKA (LKR)
IRAQ (IQD)
BAHRAIN (BHD)
OMAN (OMR)
JORDAN (JOD)

a bk~ 0N e

! BOT Research Center - Macroeconomics Team, Domestic Economy Department, Tel. 66(0) 2283 5639
? The construction and definition of managed-float exchange rate of Thailand can be find at Bank of
Thailand (www.bot.or.th)
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6. QATAR (QAR)

7. MALDIVES (MVR)

8. NEPAL (NPR)

9. PAPUA NEW GUINEA (PGK)
10.I1SRAEL (ILS)

11.HUNGARY (HUF)

From 7th June 2010 onward, 5 Specialized Finariesitutions (SFI) report average
counter rates to the BOT as follows:

1. The Government Savings Bank

2. Bank for Agriculture and Agricultural Cooperads/

3. Export — Import Bank of Thailand

4. Small and Medium Enterprise Development Banktadiland

5. Islamic Bank of Thailand

Leading Economic Index

The Leading Economic Ind2XLEI) is used as a complementary tool in the
assessment of the economic trends and short-tewnoetc forecasting. It is
especially useful in the determination of the tagnpoints or the peaks and troughs of
business cycles as well as the short—term (3 —dtmspforecast of the economy. The
index should be used to evaluate economic conditiorconjunction with other tools
such as macroeconomic models or financial prograxgmmodels.

The Leading Economic Index is constructed from mgonents as follow:
Authorized capital of newly registered companies
New construction area permitted
Real exports
Number of foreign tourists
SET index
Real broad Money

S T o

* For more information about Leading Economic Index, please visit Bank of Thailand (www.bot.or.th)
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7. Oil price inverse index (Oman)

The calculation of this component is created basetheory of the Bank of

Thailand. The steps of the calculation processaai®llows:

1. Deseasonalize all series components using the prdgram. Then deflate the
nominal term series with the appropriate deflatorgbtain the series reflecting
real activities.

X it = seasonally adjusted series component i in mofrdal term)

2. Compute a symmetrical percentage change of i)(x i,t

3. StandardizéX; ; to reduce the influence of one indicator on others

S _ X
"t
Where,
N
2 xi,t‘
o] = =2
N—1

N = number of data points (months)

4. Compute(symmetrical) percent change (Rindex

n
2 WS,

Rt = i—1

In this stage, it is assumed that all series hgualeveight, which is equal to 1.
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5. Standardize the index to adjust its amplitude &iest to the trend-cycle
component of the coincident index as follows :
R.
F

r« =

—_

Mzl M=z

Where, F = Standardization factor of Leading Ecolcdmdex

6. Calculate the level of the index

200+,
L=1_ [—
200—r
! cand t=2,3,...

Where; |, is the initial month of the series set as 100
7. Rebase it to make 1995 the base year

Private Consumption Index

The Private Consumption Indeis a composite index representing private
consumption conditions. It comprises 5 componeifitsm( 10 indicators). Each
component was seasonally adjusted, and the basésygzar 2000. The component is
constructed from five factors combined with ten poments as follows:

1. Value added taxes at year 2000 prices

2. Imports of consumer goods at year 2000 prices
3. Household electronic consumption
4

Fuel index

* The structure and model of Private Consumption Index has been setup and calculate by Bank of
Thailand. (www.bot.or.th)
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Sales of benzene and gasohol
Sales of diesel

Sales of LPG

Sales of NGV

5. Car index

a0 T p

a. Sales of passenger cars
b. Sales of Motorcycle

c. Sales of commercial cars

In this case, the Private Consumption Index has beesed by the Bank
of Thailand, and a base comparison set at year #00@der to better reflect private

consumption expenditure.

Key details of the revision are:

1. The revised series comprises 5 components fromdifators. The addition of
4 new indicators, including sales of diesel, LPG&\W and commercial cars,
aimed to capture the adjustments in the houselaidumption expenditure to
the changing economic conditions.

2. Sub-indices for major expenditure categories amstracted to alleviate the
difficulty in monitoring and communicating an inesed number of indicators.
These included Fuel Index and Car Index.

3. Fixed weights assigned for PCI components are mi@ted from the relevant
shares in Private Consumption Expenditure (PCE)eal$ as the regression
equation, in order to correspond with the variedrgehof PCE categories.
However, the revised PCI series still followed saene FIBER methodology as

the Private Investment Index (PII) currently rebshs

Steps to construction of Private Consumption Index
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1. Deseasonalize all series components, using theuSexsl2 program. Then
deflate the nominal term series with the approerid¢flators to obtain the

series reflecting real activities.
X it = seasonally adjusted series component i in mofrdal term)
2. Compute a symmetrical percentage change @f X

where:

X, = ﬂ *100  (Xip): 1 =5 components
" X XII 1

2

3. Standardize Xi,t to reduce the influence of indicat Volatility

Where,
‘ N = number of data points (months)

‘A | _ =2 |Ai| = components’ volatility

4. Compute (symmetrical) percent change in composdex (R)

AZ/[ W Where;
R, = i=1 ht w; = weight applied to series i
M M = number of components

W
=1

1
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5.

6.

7.

Standardize the index to adjust its amplitude tcchwesistent with the trend-
cycle component of private consumption

N
X |R|
R. F =132

rt:T , and |Pr|

F = Standardization factor of the private consuomptndex
P, = Standardization factor of the private consumptgcle from the National

Income account

Calculate the level of the index

I {zomr[}
t il
200-5 ) . —p 3

Where; L; is the initial month of the series set as 100

Rebase(ko make 2000 the base year

Private Investment Index

The Bank of Thailand revised the Private InvestnedexX back to 1995

in order to improve index performance to refledvgie investment expenditure. The

components of the new index were increased frommponents to 5 components. As

a result, private investment in machinery was casepr of 3 indicators, namely

imports of capital goods (at 1995 prices), domestimmercial car sales, and domestic

machinery sales at 1995 prices (from VAT databasgkich were added from 1998 to

capture investment in domestically produced maciiideequipment. The remaining

indicators represented private investment in coson.

> The Construction and method of Private Investment Index were created by macroeconomics Team,
Domestic Economy Department of BOT. More information about definitions, data source, and
methodology can be found in www.bot.or.th.
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The Index is a composite index representing privatestment conditions.
It is constructed from 5 components as follows:

1. Construction area permitted in municipal zone
Domestic cement sales
Import of capital goods at constant price

Commercial car sales

a kb 0N

Domestic machinery sales

Each component was seasonally adjusted with a 3hmonoving average,
except construction area, which had a 12-month ngpaverage, and the base year
was year 2000.

All indicators—except for in the construction argesmitted in municipal
zones, which was averaged for 12 months to refteet construction work in
progress—were seasonally adjusted and averagegl foonths. Hence, the quarterly

index became the indices of March, June, SeptearimeDecember.

Steps to construction of the Private Investmenéind
1. Deflate the nominal term series with the appropridéflators to obtain the
series reflecting real activities. Then de-seaspaahll series components,

using the X-12 program and 3-month averages.

X it = seasonally adjusted 3-month moving average sawenponent | in

month t (real term)

2. Compute a symmetrical percentage change of i

X.
it it—-1
X, =| ———"1|*100

2 (X iy): i =5 indicators
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3.

Standardize X; to reduce the influence of the indicators’ volgtil

ol _ xi.f
LS i.r - |A |
Where,
N
2 |xiz‘
4] =122
' N

N = number of data points (months)

|Ai] = indicators’ volatility

Compute (symmetrical) percent changg)(R sub index and composite index

(R

Where,
w; = weight applied to series i
M = number of indicators

] = construction investment index and equipmeuéstment index

The weight of each component was determined framegression equation.
Rr = Z WJRJ .
j=1 ‘

Where w = weight applied to series j in private investmiom the National

Income Account
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5. Standardize the index to adjust its amplitude &tast with the trend-cycle
component of private investment from the Nationatoime Account as

follows:
LR, R
- F and T r
Where, F = Standardization factor of private inmestt index
Then,
N
X |R|
F — = 2
17|

Where, = the Standardization factor of the private inme=tt cycle from the
National Income account

6. Calculate the level of the index

.| 200t
i it-1 200—][}

1=2,3,...
Where, {; is the initial month of the series set as 100 @¥1ak995)

Business Sentiment Index

Business Sentiment Indeékas been compiled from BOT survey data of
1,500 businesses. The questionnaires were sendwiutg the last week of the
surveyed month and were compiled by the third wefgke next month.

The calculation and the interpretation of the Basg1Sentiment Index of

The Bank of Thailand (the new version) are as Wdlo

1. The information from the returned questionnairebtdmed by the second
week of each month) is divided into 2 main parthe Tirst part includes
information used to compute the index. The infororaincluded is as follows:

® The Construction and method of Business Sentiment Index were created by Real Sector Statistics
Team, Data Management Department of BOT. More information about definitions, data source, and
methodology can be found in www.bot.or.th.
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Economic condition or the business performance
Total order books

Investment

Employment

Cost of production or the cost of business

-~ ® a0 T p

Production
The Second part includes information that reflebtsiness confidences.
However, it is not used as a component of the indkis information is:
a. Inventories
Financial conditions
Financial market outlook
Selling price

Export

-~ ® o o0 T

Production capacity
Expected inflation

5 «Q

Limits of business
The new questions, based on the harmonized queatrenthat were added to
the original questionnaire are (1) Total order ®@khich is to replace the
people purchasing power and export in the origusakion), (2) Production,
and (3) questions 4-8 in the second part. Each tignesontains three
measurement scales (i.e. improved, unchanged, amsened). Respondents
are asked to compare the current situation with ithéhe last month and the
expected tendency in the next 3 months.

2. The representative firms (samples) are acquirech filee Stock Exchange of
Thailand's and the Ministry of Industry's databa3é®e samples are large and
medium firms, which have registered capital ofegtst 200 million baht. The
samples include the businesses in production, (trale service sectors. The
proportions of the selected firms in the Bangkoktidgolitan area and the

provincial areas are 58:42. The response rates eketwthe Bangkok
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Metropolitan area and provincial areas are 60.4talfy, the overall response
rate is about 60%.

3. The qualitative data (opinion) obtained from re&dnquestionnaires are
converted into quantitative data (numbers). Sumesylts are presented in the
form of diffusion indexes, varying from the minimurnalue of O to the
maximum value of 100.

Index = 50 indicates that business sentiment resretable
Index > 50 indicates that business sentiment hpsoved
Index < 50 indicates that business sentiment hasemed
4. The calculation process is as follows:
a. Transform the qualitative data into quantitatiated
 If the answer is “improved”, the score is 1
 If the answer is “unchanged”, the score is 0.5
 If the answer is “worsened”, the score is O
b. The processing of the survey is performed by thgle addition of
individual answers to all questions with no weiggtapplied. The sum
of all the scores is divided by the number of resjmts and then
multiplied by 100. We then get indices correspogdim each question
(6 questions). The business sentiment index isradddeby summing up
the index of all the questions and dividing them thg number of
guestions (6). The responded indices include:
* The Present Business Sentiment Index
» The Future Business Sentiment Index (3 months ahead
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CHAPTER IV
RESULTSAND ANALYSIS

Since REITs are claimed to be a Hybrid of Stocksl have as secure a
return as Bonds do, this research focused on tlreomeonomic factors that influence
the Price Index of REITs. First, we set up all 2B8FRs as one portfolio (REE]). The
results will show the relationships and effectsho$ portfolio with selected variables.
Second, sub-division portfolios were also conseddiy property type of each REIT.
The Price Index of each portfolio was calculatedtdst the selected factors. The
results would determine the magnitude and assoniabf each factor with each
property type. Finally, the final results could bged to hypothesize the degree and

explanation power of each factor compared to ed€f R portfolio.

4.1 Correlation Analysis

The correlation analyses have been allocated wbopiarts. The first part,
as shown in Table 2, is the correlation analysisalbfREITs and REIT portfolios
subdivided into property types. Then, the second @athe correlation analysis
between financial and macroeconomic factors.

From the first analysis, the research found thatstmof the REITs
subdivided into property types have a medium degfemorrelation with each other.
However, some of them have a very low degree aktation and a few of them have
a negative correlation. For RE|this overall REIT Price Index has a high degree of
correlation with most REIT portfolios by propertypes in terms of Price Index,
except RElTesidentia, Which has correlation equal to 45.48%. For REld: this
portfolio has a very high correlation with REJE; at 91.92%, a low relationship with
REIThower at 13.86%, and a negative relationship with REldiia at (16.54%). For
REIThowe, this portfolio has a low relationship with REE; at 21.40%. For

REITinqustrias this portfolio has a medium correlation with ma@EITs, but a low
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correlation with RElTJesigentiar @t 21.97%. RElJce has a medium correlation with
other REITs. However, RE}&identia @and REITeai have a negative correlation at
(25.56%).

The main purpose of the second analysis part idinw correlations
between each of the factors. As shown in Tableh&,analysis found that the SET
index has a medium relationship with most factoisept Exchange Rate, which has a
negative relationship at (41.97%). For ExchangesRtilis variable has all negative
relationships with all factors, and a very high at@ge relationship with the Leading
Economic Index and Private Consumption Index a¥%{Band (72%) respectively. For
the Leading Economic Index, this variable has a iomdrelationship with most
factors and a low relationship with the Privatedstment Index at 22.25%. For the
Economic Growth Index, this index has a low relagiop with the Business
Sentiment Index and a negative relationship wittva®e Consumption and Private
Investment at (0.95%) and (20,13%) respectively.the Business Sentiment Index,
this index has a medium relationship with the ahdfurthermore, the Private
Consumption Index has a medium relationship with Bmivate Investment Index at
58.26%.

4.2 Multipleregression analysis
According to Table 4, the findings of multiple regsions illustrate that the
Price Index of REIT in each property type reactffedently to financial and

macroeconomic factors. The results from the regressethod are as follows:

Base Model:
REAITAII = -150.5992 + O0.0163(SET Index) + 0.0014(Exad®an Rate) +
2.0425(Leading Economic Index) - 1.3688(Economic owdn Index) -

0.2234(Business Sentiment Index) + 0.2886(PrivatensGmption Index) -

0.1139(Private Investment Index)
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The Base model has R-square equal to 96.48% anesFal 73.18. The
regression institute for the SET Index is highlgmsiicant to the model with a
coefficient of 0.0163 and a p-value of less than 3¥is outcome means that if the

SET Index increased by 1 point, the Price Inde>RE?TAII would increase by 0.0163

point. The outcome also found the Leading Econdmilex and Business Sentiment
Index significant to the model with p-values ofdékan 10%. Economic Growth, on
the other hand, is substantial to the model in $eofmegative relationships with a p-

value of less than 5%.

Estimated Model 1:

REI'?'Airpm= 14.3054 + 0.0387(SET Index) - 1.5348(Exchange eRat
0.4195(Leading Economic Index) — 0.2843(Economicowdn Index) +

0.7331(Business Sentiment Index) — 0.1691(Privatens@mption Index) +
0.3761(Private Investment Index)

The Estimated Model 1 has R-square equal to 93.98% F-Test at
237.85. Even though the regression method shovesyahigh R-square result, and a

very high F-Test result, the p-value shows thatsétlected variables are not correlated

with the Price Index dREI‘f'

Airport *

Estimated Model 2:

REM,, = -276.5730 + 0.0288(SET Index) + 1.9786(Exmm Rate) +

2.9316(Leading Economic Index) - 1.1479(Economiovn Index) -0.4576(Business
Sentiment Index) - 0.3121(Private Consumption Ihde®.2316(Private Investment
Index)

The Estimated Model 2 has R-square equal to 97. BB@d--Test at 54.73.
The regression found that the SET Index is notiogmt to the model. This outcome

means that any increase or decrease of the SEX mdg not be correlated with the
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Price Index of th&EIT,,, . However, the Exchange rate and Private Investment

Index are significant to the model with a p-valdiéess than 10%.

Estimated Model 3:

REIT. = 31.4943 + 0.0324(SET Index) + 0.4688(Excheaniate) -

Industrial

0.5642(Leading Economic Index) + 0.1167(Economic ov@h Index) -
0.3467(Business Sentiment Index) + 0.4107(PrivatensGmption Index) +
0.3173(Private Investment Index)

The Estimated Model 3 has R-square equal to 90.a188d--Test at 14.55.
The regression reveals that the SET Index is sotiglig significant to the model with
a coefficient of 0.0324 and a p-value of less tb&h From the results, if the SET

AN

Index increased by 1 point, the Price IndexREIT, , would increase by 0.0324

ndustrial
point. The research, moreover, found that othectofa are not significant to the

model with p-values of more than 10%.

Estimated Model 4:

REM,,. = - 311.8279 + 0.0015(SET Index) - 0.1999(ExcharBate) +

3.9035(Leading Economic Index) - 2.2823(Economiavin Index) - 0.0002(Business
Sentiment Index) + 0.0985(Private Consumption Ihde®.1748(Private Investment
Index)

The Estimated Model 4 has R-square equal to 95 &28d--Test at 73.87.
The regression analysis, conversely, reveals beaSET Index is not considerable to
the model with a p-value of more than 10%. Nevéedw the Leading Economic
Index, Economic Growth Index and Private Investniedéx are greatly significant to

the model with p-values of less than 5%.
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Estimated Model 5:

N

RE| - 212.0940 + 0.0040(SET Index) + 0.2921(ExcharBate) +

Residential —

2.6255(Leading Economic Index) - 2.2741(Economiovn Index) - 0.2673(Private
Consumption Index) + 0.5391(Private Investment x)de).3702(Business Sentiment
Index)

The Estimated Model 5 has R-square equal to 88.84d@d--Test at 33.46.
The analysis, on the other hand, shows that the I8HdX is not substantial to the
model with a p-value of more than 10%. However,régearch found that the Leading
Economic Index, Economic Growth Index, Private Gongtion Index, and Private

Investment Index are greatly significant to the elomith p-values of less than 5%.

Estimated Model 6:

REIM,, = -123.1694 + 0.0496(SET Index) + 0.5391(ExchanBate) -+

1.4710(Leading Economic Index) - 0.2480(Economiovidn Index) - 0.4468(Private
Consumption Index) + 0.2467(Private Investment x)de).0748(Business Sentiment
Index)

The Estimated Model 6 has R-square equal to 93.3108d--Test at 42.73.
The regression discovered that the SET Index isdddly significant to the model
with a coefficient of 0.0496 and a p-value of l&san 5%. This consequence means

that if the SET Index increased by 1 point, the®fndex ofREI'AI'Retail would escalate

by 0.0496 point. The results also show that thari@ss Sentiment Index is significant
to the model with p-value of less than 10%.

4.3 Discussion of theresults

According to the results of the hypothesized signcaefficients from
multiple regression analysis as shown in Table &heREIT portfolio shows a
different relationship with the selected factorfieTresults show that each property

type may react differently compared to the sameé@wcuc factors. However, the SET
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Index is the only factor that shows a positivetreteship with all the REIT portfolios.
The level of the significance of relationships veasexpected for RELT, REITinqustria
and REITewi. For the exchange rate, this factor shows a @ifferelationship with
each REIT. The interesting point is that the exgeanate shows a significantly
positive relationship with the hotel REIT, but agagve relationship with the airport
REIT. For the Leading Economic Index, this facttwows a significant positive
relationship as expected with RE|T REIToice and REIT qustias ECONOMIic Growth
Index, on the other hand, results in a negativatiogiship with most REITs except the
industrial REIT. The Business Sentiment Index abhows a negative relationship
with most REITs except the airport REIT. For thev&e Consumption Index, this
factor shows a positive relationship with most REl@xcept the properties in the
tourism sector, which show a negative relationshir. the Private Investment Index,
this factor, by some means, shows a significanttigesrelationship with the hotel

REIT, but a significant negative relationship widsidential and retail REITS.
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CHAPTER YV

CONCLUSIONSAND RECOMMENDATION

5.1 Conclusions

The results from this research demonstrate thaPtice Index of equity
REITs has a significantly positive relationship hwithe SET Index. Likewise, the
portfolios of all REITs subdivided by property typéso show positive relationships

with the SET Index.REIATAII ,REITlAndugria, and REI-/I\-RetaiI have substantial positive

relationships with the SET Index. According to traph of Table 6, the Price Index
of the REITs appears to move in the same dire@®the SET Index by visualizing.
From these results, REITs in Thailand could be iclemed as being in an established
or emerging state similar to as in most develogiogntries. Most investors may have
their own interpretation of REITs as a substituigcls investment instead of using
REITs to hedge in order to lower the risk in thgartfolios. Likewise, the real estate
and commodity sectors are major portions and hakmla correlation with the SET
Index. These two sectors are a naturally repregentaf the prosperous nature of the
real estate market as well as REITs in ThailandlTRE" Thailand, therefore, may
have a positively high correlation and significegiationship with the Stock Exchange
of Thailand Index.
In contrast to the previous Thai research of Shlurhumrongrukkul

(2008), this researcher employed monthly data adtiexgy REITs from 2006 through
2007, and conducted relationship research by uki@glosing prices of these trusts
compared with the SET Index. The research found é¢lqaity REITs and the SET

Index have a negative relationship with each other.
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5.2 Recommendation

This study has some limitations. For example, firesmnpled in this
research are from the Thai market from year 2008t® only, and the REIT market
in Thailand is still in an emerging state. Besidsmne property types of REIT have
only on trust in portfolio, such as RElfo+ Furthermoregifferences in methodology,
sample of data, independent variables and periotinté may result in different
conclusions. Moreover, additional methodologiesdadine multicollinearity, auto-
correlation and normality can be applied to inceetlse explanatory power of the
models.Therefore, to extend the research’s quality, fusitelies may increase the
period of study and input more control variablesoieach type of REITs to pursue the
meaningful factors that could explain REITs in efffint property types. The findings
for meaning of REITs to hedge or reduce the risk gbrtfolio is also expressive for

all investors.
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