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ABSTRACT

Together with shares and bonds, property and prgpsecurities have become major
global investment classes. Compared with otherigental markets, listed property
companies take a higher percentage in the Asiackstoarkets, reflecting a more
significant potential role in investment activiti@here are a number of studies assessing
property investment in Asia with regard to indivadleountries for both developed and
emerging markets. This paper presents a profile pedormance analysis of the listed
property companies in Asia in terms of their manketturity (developed, emerging and
lesser emerging sectors) from the perspective ahué&stors in 13 countries in Asia over
Jan. 1999 — Dec. 2009. This includes the develaopedkets (Japan, Hong Kong,
Singapore), emerging markets (Malaysia, Korea, B&aiwThailand) and the lesser
emerging markets (China, India, Indonesia, Philims, Sri Lanka, Vietham) with the
sub-sector of the less emerging markets in Asiantiatly providing enhanced property
investment opportunities.

Keywords: listed property companies, Asia, developed markemerging markets,
lesser emerging markets, sector index, performanagysis.



INTRODUCTION

With the increasing significance of property setesi exposure in financial investment,
Asian property markets have been brought onto &ldarrof regional and international
investors recently. These markets are always atitifeest percentage in security market,
compared with other continental markets. The sicguifce of Asian property in global

context is clearly evident with its market value éxcess of 48% global market
(Macquarie, 2010) and property securities accoonirf excess of 11% of stock markets
compared to average world of in excess of 5% (EPRAD).

This continent sees its countries at various legEtgaturity in terms of complexity, size,
transparency as well as market growth stage. BEsppesd through financial turbulence,
investors may become conservative to have investragposure to less emerging
markets with more volatility and uncertainty.

Previous studies of real estate investment in mixaset portfolio context on

intercontinental basis with various related compdsehave proved the benefits of
including international property in mixed-assettfmio (eg: Bardham et al, 2008; Bond
et al, 2003; Conover et al, 2002; Eichholtz et18198; Hoesli et al, 2004; Ling and

Naranjo, 2002; Wilson and Zurbruegg, 2003; Worzafal Sirmans, 2003) and an
internationally diversified property portfolio oforms an international stock and bond
portfolio (Eichholtz, 1996).

Further studies on particular Asian property magkaso found diversification benefit of
adding Asian property securities in diversified tfmios from regional and global
context (eg: Addae-Dapaah and Loh, 2005; Bond,e20i3; Gerlach et al, 2006; Jin et
al, 2007; Liow, 2007, 2008; Liow and Adair, 2009pW and Sim, 2006; Mei and Hu,
2000, Ooi and Liow, 2004; Wilson et al, 2007; Wiisand Zurbruegg, 2004). Some
studies found greater benefits with Asian propdéngn with more traditional property
markets (Bond et al, 2003), as well as diversiiozabenefits from investing in property
securities in several Asian countries (eg: Garvewle2001; Liow and Adair, 2009).
They found more weight of property securities irficegnt international portfolios
(Conover et al, 2002). The researchers also fouigtheh growth potential from
investment perspective in emerging markets howthese benefits fade off in the long-
term (Conner et al, 1999).

Given a high interest in Asian property market,dsga of Asian country markets
assessing performance in property investment cbalcthamed such as Singapore (eg:
Liow, 2000, 2001a, 2001b; Ong, 1994, 1995; Sing had, 2000), Hong Kong (eg:
Chau et al, 2001, 2003; Newell and Chau, 1996; Nestvel, 2004, 2007; Schwann and
Chau, 2005), China (eg: Newell et at, 2004, 20@®72 2009), India (eg: Newell and
Kamineni, 2007), Vietham (eg: Nguyen, 2010).

Major factors contributing to this increased intgranal property exposure have included
the need for diversified portfolios, potential fuigher returns, lower cost of capital and
favourable exchange rates (Worzala and Newell, 1997 the other hand, researchers



found the instable (Addae-Dapaah and Kion, 1996Jemreasing (eg: Eichholtz, 1996)
diversification benefits in diversifying investmepartfolios due to the dynamics of the
economy or the integration among markets over time.

While there are quite a number of studies on eiitndividual or several country market,
there is no study assess investment performantieosé in the context of an extended
market with similar characteristics. To get a deeped systematic vision into these
dynamic Asian property markets with regards to @ngr markets versus developed
markets, this paper presents sector profiles whmyentry markets with similar
characteristics are grouped together. Based onsimdarities in terms of market
maturities and risks, this paper groups the As@mtries into three sectors as developed
markets (Japan, Hong Kong, Singapore), emergingetafThailand, Taiwan, Malaysia,
Korea) and the lesser emerging markets (Chinaajdddonesia, Philippines, Sri Lanka
and Vietnam).

This continent sees all markets in developed se@ws transparent or highly transparent
whereas most of markets in less emerging sectosere- or low-transparent. Between

these two ends is the emerging sector which séesahtries in transparency category
with exception of Malaysia being ranked in higmsparency. Similarly, the countries in

more developed sector are ranked higher in terngdodfal competitiveness except that
Thailand is ranked below China. With regards to kearsize, there are some

contradictions in emerging and lesser emergingosecDue to the bigger size in their

geography, China and India, being categorised $sele emerging sector, have more
number of listed property companies with bigger ketacap than the other countries in
emerging sector. And, Thailand and South Koreaamked below some of the countries
in lesser emerging sector in this criterion (sekl&4).

With a big size market, some of the cities in Chama India are ranked higher in terms
of transparency and business competitiveness. Ttides are referred to as tier 1 in
China and India. Whilst these tiers should havenbe&tegorised in sector 2 in the
continent, the availability of data of these cittEses not make this possible. As such, the
potential bias is the inclusion of China and Intlex 1 in sector 3 whereas their better
positions are in sector 2, a higher rank than tireroregion in the country. This bias
makes sector 3 somewhat more attractive than s2ctor

With these constructed sectors, the objectiveshisf study are to build a risk-adjusted
performance index of Asian listed property compsanigo developed, emerging and
lesser emerging markets and assess performanaelofsector from the perspective of
US investors. That means the US Dollar is the ¢aled currency in this study.

As such, this paper will observe Asian countriesrfra different aspect than the previous
studies in which Asian countries will be categattise sectors according to its level of
market maturities and risks, with these categmetting basis for performance analysis
from the perspective of US investors. This is hai to be the first study on Asian
property companies in groups of their similar markaturities and risks. This may also
be the first study to put Sri Lanka and Vietnanoinbnsideration as one of continental



investment asset classes, with Sri Lanka (from 2092) and Vietnam (from January
2007) expanding over shorter time series than ther @bserved markets.

DATA SOURCE AND METHODOLOGY
Data sources

To construct sector indices, this study uses mgrhite index and market value index
data series from the Datastream, with time spamr dwe period of January 1999 —
December 2009 in local currency. The exchange adeshe month end data series also
employed from Datastream over the same period jostidhe price and market cap
indices to a US Dollar basis. All the country maskare analysed over the full period
except for Sri Lanka which covers a shorter peabdune 2002 — December 2009 due to
the matter of availability of data. Similarly, datdbout listed property companies in
Vietnam are also limited especially of propertyteecBecause the property sector index
for Vietham market is unavailable, the constructidrthis index is needed. To construct
property index for Vietnam market, this study upeise and market cap series of the
property companies listed on the Ho Chi Minh Citgck Exchange from Bloomberg and
from which a market cap weighted price index isstnrcted (see Table 2).

Methodology

To assess the performance for three sectors, thikemeap weighted-average sector
return index is constructed. The local currencgg@and market cap indices are converted
into US Dollar basis using respective USD excharaje series. These adjusted price
indices are used to calculate return indices aed the sector index with the formula as
follows:

_ Z(Ri,txMi,t—l)
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Where:

Rl Sector Return Index at time t

Rit: Return index of country i at time t

Mi1: Market value of country i at previous period (iee t-1).

This formula is based on the assumption that ohedund is invested in market i, it is
hold for one period. As such, return is respecyivelported on the capital of previous
period. Figure 1 presents the return indices catedl for the three Asian property
sectors, with base value being 100 from Februa®®19

An analysis of overall performance of Asian indivéd country is done with profiles of
return versus risk and return versus downside fiskassess the performance of regional
sector, the sector return indices built above aeduo calculate the annualised return,
risk, Sharpe ratio and downside risk to assesgisikeadjusted returns of the country
market, sector performance from the perspective $finvestors over the full period of



January 1999 — December 2009 and two sub-periodamf1999 — Jun. 2007 and Jul.
2007 — Dec. 2009 to assess the impact of the glotmicial crisis. With regards to the
diversification benefits for diversified investmettte correlation matrix of sector indices
with US asset classes are also presented and skstuBurther, the risk profiles are
presented in the graphs of three-year rolling tisssess the significance and stability of
all asset classes in the observation. To furthsesssthe investment risk, the skewness
and kurtosis ratios and downside risk are also idensd. Finally, an assessment of
optimal investment portfolio combined all possibnsidered asset classes are presented
and discussed.

MARKET SIGNIFICANCE AND PERFORMANCE ANALYSIS

Country performance analysis

Figure 2 depicts the mean return and risk of 1ht@es over the full period of January
1999 — December 2009 where applicable. As can ba fem this graph, India best

performed with highest return and average risk stfihiwan showed a market of highest
risk and low return. The Philippines and Malaygia the two countries of lowest return

with average risk.

In the downside risk context, no countries arehi@ outlier. Figure 3 showed India of
highest returns together with highest risk whilel&faia is positioned at lowest return
and lowest risk. In the underperformed marketsTaigvan, the Philippines and Korea
which have more investment risk but brought lovegum. Vietnam is positioned as high
return and low risk, however, over the short tiparsand thus somewhat considered low
reliable.

Sector return indices

Figure 1 illustrates return indices of 13 Asian mimes in 3 sectors according to their
maturity level. The fluctuation of indices showeect®r the most stable over the full
period whereas sector 3 reached the highest pdaklaieriod and sector 2 almost at the
least peak and lowest trough in the bear period.

Sector risk adjusted return analysis

Table 3 presents the risk adjusted performancdl obaerved asset classes over the full
period of Jan. 1999 — Dec. 2009 in US Dollar curyerAs can be seen from this table,
the lesser emerging sector — sector 3 gave thestiginnual return of 11.97% p.a. (with
9.13% p.a. ex Sri Lanka and Vietnam), outperforntimg developed sector — sector 1
(8.28% p.a.) by more than 48% and emerging secsector 2 (6.63% p.a.) by more than
85%, with the emerging sector outperforming US e=stite (2.39% p.a.) and US Stocks
(-0.18 % p.a.). All the Asian real estate sectarperformed the US T.Bill (2.91% p.a.)
and US Bond (4.55% p.a.). Further, the sector 3 isswvenhanced performance when
adding Sri Lanka and Vietnam markets into the sectomposition (11.97% versus
9.13% p.a.).



On a risk-adjusted basis, the performance rankingon@ three sectors remains
unchanged, with sector 3 (Sharpe ratio = 0.24) pexorming. Not far behind is sector 1
(Sharpe ratio = 0.20) and ranked the third is se2t¢Sharpe ratio = 0.10). US bond
outperformed sector 3 (Sharpe ratio = 6.83) whetd8sstocks and US real estate
experienced loss (Sharpe ratio = -0.19 and -0.8@ectively). Overall all Asian property
securities outperformed both US stocks and US estdte on both absolute and risk-
adjusted return basis.

Regarding the analysis of symmetric distribution refurns, Table 3 presents the
skewness (S), kurtosis (K) ratios observed assetset. Sector 3 presented the most
positive skewness (S=1.09) whereas the US redkesttawed the other negative extreme
(S =-0.91). All three sectors showed a positivensiess implying the mean return being
closer towards positive tail. In other words, theam returns are greater than the
respective peaks. Sharing the same charactengiibshree sectors are US Bill and US
bond. At the opposite side, US stocks and US rs@te showed a negative skewness
(skewness stock = -0.66) with implication of meaturns being closer to the left tail and
lower than the peak. Sector 1, US bill and US bshdw the highest level of normal
distribution among the observed asset classes.

Another aspect of tail thickness in distributiorkigtosis. All the assets showed positive
excess kurtosis implied a leptokurtic except for hil§ Sector 3 and US real estate share
a similar characteristic of highly leptokurtic (K&=72 and 6.69 for sector 3 and US real
estate). Not far below leptokurtic level is seofK=5.3), sector 1 (K=1.24). Closer to
normal distribution are US bond (K= 0.19) and U&kt(K= 0.85) and US bill presented
a platykurtic (K= -1.39) (see Table 3).

Given a highly asymmetric level in return distriloum, a downside risk is calculated to
assess the risk of returns being lower than itsnm&a can be seen from Table 3, within
the Asian property asset, sector 3 showed the sigheel of downside risk (22.81%),
not far below is sector 2 (22.37%), with sectoreinly the least risky asset (18.43%). The
Asian property sectors also proved to be more riblayp US assets, with US real estate
being the most risky asset class (17.99%). US swsken to be significantly less risky
(12.37%). Notably, US bond are even less risky td&nbill (0.16% and 0.37% for US
bond and US bill).

Diversification benefits

With superior returns from Asian property secusittver US stocks and US real estate, it
is necessary to assess the diversification beneffifgroperty securities both within the
region and from perspective of US investors.

The correlation matrix in Table 4 presents the diieation benefits for real estate only
portfolio across Asian markets as well as a difiexsiportfolio from US investor’s

perspective. Over the period of Jan. 1999 — De@92the correlation coefficient of three
sectors with US real estate are significantly lotvean that of US shares with US real
estate (r=0.46; 0.35; 0.11; 0.62 for sector 1, 2,U% shares with US real estate
respectively), with sector 3 being insignificantiyrrelated to US real estate. This implies



a potential benefit for a real estate only pordfdiiom US investor's perspective. As
such, going to invest in sector 3 is better thamganto sector 1 or 2 in terms of both
diversification benefits and its risk adjusted ratuThe diversification benefits being
illustrated via correlation of US shares or US resthte with sector 3 (0.07, 0.11 for US
shares and US real estate respectively) is sigmfiand correlations well lower than with
sector 1 (0.64, 0.46) and sector 2 (0.53, 0.35)s Téflects sectors 1 and 2 are highly
integrated to the global markets and give fewer oojpmities in investment
diversification benefits.

From a real estate only across Asian markets, letioe coefficient of sector 1 with
sector 3 (r=0.15) and sector 2 (0.16) is lower tharrelation of sector 2 and sector 3
(r=0.61). This sees a diversification benefit of@atment combining real estate in the
developed markets and the lesser emerging mankéisian investors.

To more fully assess the change in portfolio diffieegtion benefits for Asian real estate
over Jan. 1999 — Dec. 2009, rolling three yearetation were assessed for each pair of
assets (See Figure 4). A common feature seen fr@setcharts is the highly volatile
correlation in each pair of asset class.

From the context of Asian real estate, the increpdiversification benefits of combining
sector 1 and 3 is more evident with its decreasorgelation ratio over this period (from
collar of r=0.5 to 0.2). In contrast, there is admf diversification benefits in portfolios
of sector 1 and 2 (from collar of r = 0.4 to 0.8).

From the perspective of US investors, both US staakd US real estate saw a more
stable and certain diversification benefit of irdithg sector 1 than sector 2 or 3 which are
increasing in fluctuation and uncertainty. The Wd investors see all three sectors of
Asian property a fluctuation in correlations anldss of diversification benefit during the
GFC.

Efficient frontier and optimal efficient portfolios

Figure 5 and Table 5 present the efficient frontéroptimal investments from the
perspective of the US investors. The optimal inwestt portfolio is constructed with
minimum risk at each possible return. This seegthéolio start from a combination of
T Bill and Bond where composition risks are 0.1%hwieturns to 4.5%. Moving along
the curve sees increasing returns together witarpiad risks ending at 100% investment
in sector 3 at return of 12.3% with risk of 10.7¥hese optimal investments see no room
for Asian real estate sector 2, US shares or UiSestate.

The impact of the GFC: sub-period performance analgis

To assess the impact of changing economic fundaisenh investment performance,

Tables 6 and 7 present the performance of each @asses over the two sub-periods of
Jan. 1999 — Jun. 2007 and Jul. 2007 — Dec. 20@@ctgely. During sub-period of Jan.

1999 — Jun. 2007, Asian real estate three sectgpeidormed both the US real estate
(14.30%, 10.8%, 18.93%, 9.78% on sector 1, 2, 3UfBdeal estate respectively) and US
stocks (3.14% p.a.). On the risk-adjusted basisose outperformed sector 1 and US



real estate at marginal difference (Sharpe rat®59; 0.49; 0.44 respectively). Sector 2
gave a lower risk-adjusted return of 0.28 where&sstdcks showed a loss (-0.02). Best
performed in this period is US bond with Sharpérat6.93.

However, the impact of the GFC has made all adasses fall in loss except for US bill
and US bond. During the period of Jul. 2007 — X9, sector 2 showed the smallest
loss of -6.29%, with sector 3 -7.53% and sectd®.Z5%. Significant loss is seen in US
real estate (-19.01%) and US stock (-10.59%). Emking on the risk-adjusted basis
among three sectors remains unchanged (-0.13; ;-0.29 for sector 2, 3, 1
respectively), with US stock loss greater that @rdal estate (-0.54 versus -0.49).

To more fully assess the impact of the GFC on therslfication benefits, the figures in
tables 8 and 9 present the changing in correlatamnsss time with specific to periods
before and during the GFC. Except for a marginallyreasing diversification benefit
from sectors 1 and 3 (0.£80.14) which coincidently saw the initial presen¢&/@etnam

in this period, the correlations in pair see theslof diversification benefits over time
(0.43 > 0.78 for sector 1-2, 0.13 0.17 for sector 2-3). This concludes a significant
growth and integration among each pair of closahked sectors across Asian countries.

From the perspective of US investors, the lossiwdrdification benefits is shown in US
shares with each of the Asian sectors over the GRE level of correlation of US shares
with each sector increased over the second pedidd®0.74; 0.49>0.59; -0.03>0.18
for sectors 1, 2, 3 respectively). Similarly, tlsd of diversification benefits of US real
estate with Asian sectors is also evident over @&H€C (0.46>0.51; 023>0.42; -
0.13>0.22 for sectors 1, 2, 3 respectively). The gredtss is witnessed from the US
shares and US real estate over two periods ®®B87), highlighting the benefits from
diversified investment for the US investors in Asiaal estate markets.

To more fully assess the impact of the GFC on thia\real estate investment dynamics
over the Jan.1999 — Dec. 2009 period, a rollingakyear risk is assessed for all real
estate sectors and US asset classes as shownuire fig The risk taken by sector 3
showed a low and stable whilst other two sectoesqated an initial higher but enhanced
risk level during the period before the global finel crisis. Before the global financial

crisis, all three sectors showed an attempt toedser their risk with sector 1 taking the
lowest risk.

The common feature of all asset classes is theasang risk around July 2007. Risk in
sector 3 started to rise since late 2006 whereasrs2 saw its risk rising a bit later in
2007. It is also noticed that increasing risk oftse 3 marked by an addition of one
vulnerable market (Vietnam) and further by the globinancial crisis like the other
sectors.

While the US T BiIll risk fluctuates reflecting théS economic cycle, the US real estate
experienced a stable risk, in a similar shape cose3. The US bond and US shares have
fluctuated some what in the same style. All US taskesses are affected by the global
financial crisis seeing their risks increase duriihg global financial crisis. Once again,



these charts reinforce the characteristics of estdte as a stable, long term investment
until the global financial crisis actually affectdte whole economy.

The significance and performance of less emergingarkets, continental factors and
integration trends in the continent: a summary anaysis

Given the increasing growth and dynamics in theaAsiountries as well as increasing
interest from international investors in this coetit, the lesser emerging markets are
growing and developing constantly in terms of baqlantity and maturity. This is evident
through the increasing correlation in pairs of sectacross time. Noticing that the lesser
emerging sector did not only outperform the secigrg but also outperform sector 3
excluding Sri Lanka and Vietnam in terms of botts@bte annual return and risk
adjusted return (12.27% versus 9.13%, Sharpe 082 versus 0.19, see Table 3). This
determines the outperformance pervasively comingnfthe less developed countries.
From the perspective of Asian investors, there lg aliversification benefit from
investing in an Asian real estate only portfolio.

A further study of this performance across time dmynparison of sector 3 with and
without Sri Lanka and Vietnam in sub-periods ofdsefand during GFC periods shed
light into this sector progress across time. Infthst sub-period, the sector 3 excluding
Sri Lanka and Vietnam showed less absolute anedalrr than it did when adding these
two countries. On the risk adjusted basis, the oseekcluding outperformed that
including Sri Lanka and Vietnam. However, during tBFC period, this relationship has
reversed. The sector 3 including Sri Lanka and néet suffered less loss on both
absolute returns and risk adjusted basis tharett@tiding Sri Lanka and Vietnam.

Given the newly emerging countries in the lesseerging sector, adding these countries
into the sector 3 gives it a low correlation conggato that seen before adding. In
particular, the correlation of sector excluding ISanka and Vietnam with sector 1, 2, US
stocks, US real estate are 0.59; 0.66; 0.43; Og¥fisantly higher than when adding Sri
Lanka and Vietham (0.15; 0.16; 0.07; 0.11) (seeld &) with neither of latter ones
showing significant correlation, with correlatiof less than 0.18 being considered no
significant.

In both cases of the components of sector 3, theelation enhanced across time (see
Table 8, 9) with the sector 3 excluding Sri Lankad avietham enhanced more
significantly than when Sri Lanka and Vietham adeled. This suggests that sector 3
including Sri Lanka and Vietnam gives more divecsifion benefits to diversified
portfolios on both continental and US investorsasas

The profile of return versus risk of individual ¢dty described all countries but the
Philippines in sector 3 gave higher return thareottountries with relatively lower risk.
From a downside risk context, a higher volatiliégguced the performance rank of sector
3 countries. This saw a higher rank for sectoruntes than those in sector 2 and 3.



IMPLICATION AND CONCLUSION

This study presents analysis and assessment ofh Aeel estate in terms of sectors
according to individual market maturities and rigkam a perspective of US investors
over a period of Jan. 1999 — Dec. 2009. Thirteea\seal estate markets are categorised
and grouped into three sectors, with sector 1 @apng Kong, Singapore) being
developed markets, sector 2 (Malaysia, Korea, Tjwailand) emerging markets and
sector 3 (China, India, Indonesia, Philippines, Bainka, Vietham) lesser emerging
markets.

Over the full period, all three sectors outperfodnédS stocks and US real estate on a
risk-adjusted basis. However, a further detail ysialinto sub periods showed a badly
impact of the GFC on all three sectors, reflectingignificant integration and growth of
Asian real estate in global wide market. The anslgé correlation from an Asian real
estate only basis shows a lower correlation betwsssrtors 1-3 and sectors 2-3 than
sectors 1-2. Although this correlation increaseéravme, this determines a potential
benefits for Asian investors from investment in gsireal estate only, especially with
sector 3 in investment portfolio.

The correlations of sectors 1, 2, 3 with US shamed US real estate in pair each are
significantly lower than that of US shares or U&lrestate, reflecting a diversification

benefit for Asian real estate investment from thespective of US investors. Further, the
lesser emerging market provided increasing divieedibn benefit as opposed to the
developed and emerging sectors which showed aaogediversification benefit.

The three year rolling of risk and correlation s a common characteristic of
developed sector as high stability and maturity garad to the other two sectors also
significantly being enhanced across time. The fianice and integration of lesser
emerging market sector is further highlighted fribra optimal investment with sectors 1,
3 joining significantly and constantly in efficiefibntier from US investment context.

The overall study concludes that from a variouskgemund and at a different level of

maturity and growth rates, all Asian real estatekeis are significantly growing and

integrating into the global wide market, thus ekpleg an increasing interest from global

investors. Investing in sector 1 to experienceadblstand developed market sector or
taking risk to invest in lesser emerging market@edepends on a bundle of investment
strategies and objectives and a unique skill cfcdglg market(s) from specific sector(s)
to not only out-perform the average sector indekdlsio outperform the overall target

index. It is also worth keeping in mind that thierformance is based on US Dollar
conversion directly which no exchange rate hedgingequired. When investors have
currency hedging tools, the optimal investment mesult differently or sector 2 may be

a good choice for investing.

Besides one’s investment strategies and objectivegstment performance heavily

depends on the target countries especially when #ne of lesser emerging market
sector, with so much volatile factors and unceti@incoming from low transparency,
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low liquid market and most importantly inexperieda® unsuitable governance policies
in the increasing volatile world wide market. Thiaper is promising for a complete

research where each sector is analysed with itgiduil components for a better review

during the analysed period. Last but not leass f@per encourages both international
investors on continental and intercontinental basisvell as Asian country governments
a move forward for an expanding and growing retdtegnarket in Asia.
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Table 1: Maturity profile by sector

Transparency Global Market size in
(2008) Com?zegg‘éiness World rank (2009)
Sector 1
Hong Kong Highly transparent #11 2
Japan Transparent #9 3
Singapore Highly transparent #5 7
Sector 2
Taiwan Semi-transparent #17 26
Malaysia Transparent #21 18
Thailand Semi-transparent #34 29
South Korea Semi-transparent #13 45
Sector 3
China Semi-transparent #30 4
Low transparent
India Semi-transparent #50 10
Low transparent
Philippines Semi-transparent #71 24
Indonesia Low transparent #55 29
Vietnam Low transparent #70 42
Sri Lanka N/A #77 52

Source: JLL (2008), WEF (2008), Macquarie Seclgi(#009)
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Table 2: Data sources by country markets

COUNTRY

DATA SERIES

us

US TREASURY CONSTANT MATURITIES 3 MTH

US BOND YIELD GOVT.10 YR(ECON)

DJTM UNITED STATES REAL ESTATE $ - PRICE INDEX
DJTM UNITED STATES REAL ESTATE $ - MARKET VALUE

JAPAN

TOPIX REAL ESTATE - PRICE INDEX
TOPIX REAL ESTATE - MARKET VALUE
JAPANESE YEN TO US $ NOON NY — EXCHANGE RATE

SINGAPORE

SINGAPORE-DS REAL EST INV,SVS — PRICE INDEX
SINGAPORE-DS REAL EST INV,SVS - MARKET VALUE
SINGAPORE $ TO US $ (SG) - EXCHANGE RATE

HONG KONG

HONG KONG-DS REAL EST INV,SVS — PRICE INDEX
HONG KONG-DS REAL EST INV,SVS - MARKET VALUE
HONG KONG $ TO US $ NOON NY - EXCHANGE RATE

MALAYSIA

KUALA LUMPUR SE PROPERTIES - PRICE INDEX
KUALA LUMPUR SE PROPERTIES - MARKET VALUE
MALAYSIAN RINGGIT TO US $ NOON NY

THAILAND

THAILAND-DS REAL EST INV,SVS — PRICE INDEX
THAILAND-DS REAL EST INV,SVS - MARKET VALUE
THAI BAHT TO US $ NOONNY — EXCHANGE RATE

TAIWAN

DJTM TAIWAN REAL ESTATE — PRICE INDEX
DJTM TAIWAN REAL ESTATE - MARKET VALUE
TAIWAN NEW $ TO US $ NOON NY - EXCHANGE RATE

SOUTH
KOREA

KOREA SE CONSTRUCTION - PRICE INDEX
KOREA SE CONSTRUCTION - MARKET VALUE
SOUTH KOREAN WON TO US$ (KO) - EXCHANGE RATE

CHINA

SHANGHAI SE REAL ESTATE - PRICE INDEX
SHANGHAI SE REAL ESTATE - MARKET VALUE
CHINESE YUAN TO US $ NOON NY - EXCHANGE RATE

SRI LANKA

SRI LANKA-DS REAL EST INV,SVS - PRICE INDEX
SRI LANKA-DS REAL EST INV,SVS - MARKET VALUE
SRI LANKAN RUPEE TO US$ NOON NY - EXCHANGE RATE

INDIA

S&P CNX CONSTRUCTION - PRICE INDEX
S&P CNX CONSTRUCTION - MARKET VALUE
INDIAN RUPEE TO US $ NOON NY - EXCHANGE RATE

INDONESIA

JAKARTA SE CNSTR.PROPERTY - PRICE INDEX
JAKARTA SE CNSTR.PROPERTY - MARKET VALUE
INDONESIAN RUPIAH TO US $ (TR) - EXCHANGE RATE

PHILIPPINES

PHILIPPINE-DS R/E HLD & DVLP - PRICE INDEX
PHILIPPINE-DS R/E HLD & DVLP - MARKET VALUE
PHILIPPINE PESO TO US $ (PH) - EXCHANGE RATE

VIETNAM

AUTHOR'S COLLECTION AND CALCULATION FROM HCMC
STOCK EXCHANGE AND BLOOMBERG
VIETNAMESE DONG TO US $ (TR) - EXCHANGE RATE
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Figure 1: Return indices of Asia property three setors
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Figure 2: Returns — risk profile of 13 countries
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Table 3: Risk adjusted returns performance: Jan.199 — Dec. 2009

Sector Sector UST us us
1 2 Sector 3 BILL BOND STOCK USRE
11.97%
An. Return 8.28% 6.63% 9.13%* 2.91% 4.55% -0.18% 2.39%
37.11%
An. Risk 26.76% 36.10% 32.65%* 0.54% 0.24% 16.42% 23.55%
Sharpe 0.24
Ratio 0.2 0.1 0.19* 0 6.83 -0.19 -0.02
1.10
Skew 0.04 0.97 0.01* 0.11 0.24 -0.66 -0.91
6.72
Kurtosis 1.24 5.30 2.59* -1.39 0.19 0.85 6.69
Annual
Downside 22.81%
Risk 18.43% 22.37% 21.74%* 0.37% 0.16% 12.37% 17.99%

*: Sector 3 excludes Sri Lanka and Vietnam
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Table 4: Correlation matrix: Period Jan. 1999 — Dec2009

SECTOR SECTOR SECTOR  US us us
1 2 3 T.BILL BOND SHARES USR.E.
SECTOR 1 1.00
SECTOR 2 0.61* 1.00
0.15 0.16
SECTOR 3 (0.59%) (0.66%) 1.00
0.15
US T.BILL 0.04 -0.06 (0.16) 1.00
0.03
US BOND -0.01 -0.11 (-0.01)  0.80*  1.00
0.07
US SHARES 0.64* 0.53 (0.43%) 0.00  0.02 1.00
0.11
US R.E. 0.46* 0.35* (0.33%) 001  0.01 0.62* 1.00

*: significant correlation (P<5%)

(): Correlations with sector 3 excluding Sri Lardnd Vietnam
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Figure 5: Three year rolling correlation: Period Jan. 1999 — 2009
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Figure 6: Efficient Frontier from the perspective d US investors
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Table 5: Return, risk and components details from #icient frontier

Portfolio components
Return Risk us us
Sector1l Sector 3 T BILL BOND

4.5% 0.2% 3% 97%
5.0% 1.9% 3% 4% 92%
5.5% 4.0% 7% 9% 84%
6.0% 6.1% 11% 14% 76%
6.5% 8.3% 15% 18% 67%
7.0% 10.4% 18% 23% 59%
7.5% 12.5% 22% 28% 50%
8.0% 14.6% 26% 32% 42%
8.5% 16.8% 29% 37% 34%
9.0% 18.9% 33% 42% 25%
9.5% 21.0% 37% 46% 17%
10.0% 23.1% 41% 51% 8%

10.5% 25.3% 44% 56%

11.0% 27.8% 32% 68%

11.5% 31.0% 19% 81%

12.0% 34.8% 7% 93%

12.3% 37.0% 100%




Table 6: Risk adjusted returns performance: Jan.199 — Jun. 2007

Sector Sector UST us us
1 2 Sector 3 BILL BOND STOCK US RE

18.93%

An. Return 14.30% 10.80% 16.02* 3.38% 4.82% 3.14% 9.78%
31.17%

An. Risk 22.08% 26.85% 24.04%* 0.50% 0.21% 14.35% 14.56%

0.50
Sharpe Ratio 0.49 0.28 0.53* 0.00 6.93 -0.02 0.44

*: Sector 3 excludes Sri Lanka and Vietnam
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Table 7: Risk adjusted returns performance: Jul. 207 — Dec. 2009

Sector  Sector UST us us
1 2 Sector 3 BILL BOND STOCK US RE
-7.53%
An. Return -9.75% -6.29% -11.22%* 1.34% 3.66% -10.59% -19.01%
52.96%
An. Risk 38.80% 57.91% 52.62%* 0.42% 0.17% 22.08% 41.51%
-0.17
Sharpe Ratio -0.29 -0.13 -0.24* 0.00 13.75 -0.54 -0.49

*: Sector 3 excludes Sri Lanka and Vietnam
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Table 8: Correlation matrix: Sub-period Jan. 1999 —Jun. 2007

SECTOR SECTOR SECTOR  US us us
1 2 3 T.BILL BOND SHARES USR.E.
SECTOR 1 1.00
SECTOR 2 0.43* 1.00
0.15
SECTOR 3 (0.31%) 0.13 1.00
0.24*
US T.BILL 0.02 -0.09 (0.25%) 1.00
-0.03
US BOND -0.08 -0.17 (-0.04)  0.73*  1.00
-0.03
US SHARES 0.57* 0.49* (0.24%)  -0.04 -0.04 1.00
-0.13
US R.E. 0.40* 0.23* (0.18%)  -0.04 -0.07  0.36* 1.00

*: significant correlation (P<5%)

(): Correlations with sector 3 excluding Sri Lardnd Vietnam
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Table 9: Correlation matrix: Sub-period Jul. 2007 —Dec. 2009

SECTOR SECTOR SECTOR  US us us
1 2 3 T.BILL BOND SHARES USR.E.
SECTOR 1 1.00
SECTOR 2 0.78* 1.00
0.14
SECTOR 3 (0.85%) 0.17 1.00
0.05
US T.BILL -0.06 -0.09 (0.03) 1.00
0.16
US BOND -0.07 -0.15 (-0.10)  0.84*  1.00
0.18*
US SHARES 0.74* 0.59* (0.64%)  -0.07 -0.06 1.00
0.22*
US R.E. 0.51* 0.42 (0.42%  -013 -0.13  0.86* 1.00

*: significant correlation (P<5%)

(): Correlations with sector 3 excluding Sri Lardead Vietham
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Figure 6: Three year rolling risk: period Jan. 1999- Dec. 2009
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