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SUMMARY

Global financial crisis and debt crisis in recemds has drawn increased attention towards
modern banking regulation and surveillance durisged management. One such important
asset that needs attention in today’s globally enoa scenario is real estate. Real estate
bubbles decrease growth in the returns in invesisnand put government policies under
severe scrutiny.

Governments around the world are cautious andtsting policies in a way to tackle a crisis
that might be caused due to real estate bubblaad&td measures for controlling real estate
bubbles include increase in stamp duty and decrieas®rtgage percentage. To understand
the timing and causes of these bubbles governmaetsncouraging comprehensive real
estate indices that provide a full picture of thamges in the real estate market and the prices
during real estate management.

A real estate index that is comparable cross-redjyprand across countries is essential for
understanding and or forecast an emerging scewérghobal economic crisis triggered by
real estate bubbles. It would also allow investansl other stake holders to make cross-
national comparisons. Risks associated with reatesnarket vary from region to region. An
index which has uniformity and feasibility to prdei cross-regional comparison can aid in
identification of the problems caused due to therdogeneous nature of risk assessment data.
Risks of default in mortgage loans, banking risksl &xposures could also be predicted
through real estate index built using the data aibmese real estate risks. It is in this context
this paper dwells the key aspects of real estatengrindices and their importance in real
estate risk assessment models.

Risk calculation based on operating cash flow,rfogastructure and credit and rent volatility
are should supplement the real estate indicesderatand the nature of the real estate bubble
and to forecast the impact of these bubbles. Is paiper an effort is made to present the
interpretation of real estate bubbles in Asian toes like Singapore and Hongkong as a
particular reference of China. An extension is aisade to interpret emerging real estate
bubbles in a few other European countries.

The ability to assess the risk of specific progsrtand measure the expected contribution of
such properties to the enterprise-wide risk ofdgpinstitutional portfolios would mean the
potential to predict the changing investment sdesdn assets like properties in real estate.
This paper tries to bridge the trading gap of itmes reactions although the indices are
capturing accurate variations in the property wice
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1. INTRODUCTION TO REAL ESTATE PRICING INDEXES

The house pricing of indexes are used as a gema@ioeconomic indicator of the real value
of money with time, as an input into the measurdméronsumer price inflation, an element
in the calculation of household (real) wealth as@alirect input into an analysis of mortgage
lender’s exposure to risk of default(Fenwick, 2008)rther uses could be for forecasting and
understanding of real estate price bubbles whioke hapeatedly been related to financial
crises which is important to measure these pridebles accurately and in a way that is
comparable across countries.

During the construction of these real estate pgridexes an exact matching of properties over
time is not possibldue to reasons like the heterogeneous nature oé#hestate depreciation
of property over time and usually the property nmaye had renovations, low turnover of
properties (especially in european countries)(Diewg007) because of the low incidence of
resales, separation into constant quality compen#at records change in the price of the
structure and underlying land. It is well estal#idhthat pillars of a real estate index are —
representatively, diversity, purpose and geograbhiwoverage. There could be new
dimensions that might get added to the index intlaf significant developments and increase
recognition of contribution of real estate marketglobal economic indicators.

2. METHODS

Despite the existing problems, governments globaiéypositive towards construction of real

estate indices using different methods which cda@droadly classified as appraisal methods
and/or transaction based methods. A sub classdicaff the transaction based methods is 1)
repeated sales method 2) hedonic methods and the erample of the appraisal based

method is use of assessment information. In scdpti® paper only the repeated sales
method is used as a measure of appropriate redéestiex methodology.

2.1. Repeated sales method:

The repeated sales method index is built using dasales on individual properties selling
more than once, so that the change in the priosdast sales indicates the variation in the
values of the same property either an incrementagcrement at least in theory. The index is
thus based on the price type change that correl@eproperty investor's investment
expectations similar to the price changes thakstearket indexes usually experience.
Constructing a property index on sales prices efsgame property at different times using
regression analysis minimises quality differenciethe price index giving great flexibility to
reproducibility of results as data collection gitree same data on sales of housing units.
Standard errors which could be easily inferred fittvan regression analysis help to eliminate
any adverse effects on the valuation of the raakegroperties.

Many data collections were able to produce datanore than two sales of a given property
for the time period covered by the index. In suakes there is no unique way to reduce these
sales to price relatives and if computed will béjsat to correlated residuals. In cases of
more than two sales, secondary sales are largefglated to previous sales hence the sales
price relatives will be subject to correlated resild. Each time another period is added to the
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index, the entire regression analysis should bemected. But regression analysis does
provide the flexibility of easy modification to elinate the effects on the value of certain
changes in a property between periods betweeresalds.

A typical repeated sales model in simplistic tecar be see below — (Martin et al, 1963 and
Bailey et al 1963)

_ Bt —c(t-t — VT+1
Rijwr = Ee ( )Uitt’ Figy = 2j=1 bjx; + Wi (1)

Ry, = ratio of final sales price in periad to initial sales price in period t for th& pair of
transaction with initial and final sale in thesetperiods.
B’s are unknowns and estimated through regressidrias are residuals.
A revised version of the repeated sales model leas In use in the built up of the Hong
Kong Residential pricing index, the details of dgpiation are as follows — ( Chau, 2006)
ln% =YT_1In(1 + cr,)Di; + In(e;) (2)
where, P,’s are prices of repeated transactions of the prpmsset,cr,is the cumulative
return of the portfolio from time 0O to t witlw;, =0, whereD;; is a time indicator which
equals -1 if t is equal tq,t+1 if t2 and O otherwise, argis random error.
The repeat sales indexes are aimed at trackingepsoprices without removing capital
improvement expenditures like major developmergdevelopment or rehabilitation of the
properties between two sales dates. DisadvantagssS@ repeated sales methodology like —
non accountability to depreciation of the dwellingit, ignoring large renovations, can be
used only at a higher scale of classification dhd\ailable information on property sales is
not used for index calculation, updating every timeew significant transaction happens. To
account for the renovations and extensions atirthe of sale, hedonic methods are applied.

2.2. Hedonic methods:
“This is the most efficient method for making udetloe available data during regression
analysis. However it is observed that hedonic nuktkaffers from specification bias”.
(Diewert et al, 2007 and Davor et al, 2008). A tgbihedonic method is represented as
follows —

Inp; = a+ Blnm; + X7, 6D;; + Z;zlijij + ¢ (3)

pi+ = Achieved prices in real estate;

Xij = Locational and qualitative characteristics knowndll real estate sold,;
a,f =Time dummy variables wherB;; = 1 §,y; are regression coefficients aad is
random error.Hedonic methods are data intensiverelatively expensive when it comes to
applying them to large real estate markets. Sihcg a custom driven regression analysis it
might not be replicated during new transactionsweler the method can be modified to give
a decomposition of property prices into land amdcstires components which are unique to
this methodology.
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Using this methodology as The HDB Resale Price Index (Q4:2001=100), the NUS SRPI (Dec 2001=100) and the URA
Private Residential Price and Rental Indexes (Q4:2001=100)

the basis, National
University of Singapore
developed the Singapore |
Residential pricing Index *°|
(SRPI). The basic equations
that governed the base ™|
periods valuation of SRPI
are as follows: (Lum sau
kim, 2010).

1) A hedonic price model is
specified and estimated
using all available .
transactions in the basket up wo :
to and including the base
period.

Pricey s
In (——=5L) = y; + 75+
Akj

0(]- lnAk]- +/1] Lk] + PTSt -

Vs. TTOP]- + TtTTOPj + €Exj Figur_e 1: HDB resale price index and URA privateresidential priceindex. Lum
( 4) sau kim (2011)
2) The hedonic residuals for these properties eén dvove equation for those properties in the
basket that were sold prior to the base perioduaesl to extrapolate the hedonic value of
unobserved attributes.
3) The base period value is then computed as tmec$uhe value of the observed attributes
and that of the unobserved attributes:

Priceyjst
In (—kj
the interest rate, y is the yieldis the marginal effect of strata area[A], at)&s the marginal
effect of floor level [L],7; the ground level fixed effect arg; the hedonic residual.
The hedonic procedure models property prices ametibn of various characteristics of the
properties, such as size, age, location, and gudlif regressing property transaction prices
onto these hedonic characteristics of the propethat sell, and controlling for or keeping
track of the time of the sale, it is possible togtouct a constant- quality price-change index,
or an index that tracks property market price cleangpntrolling for property differences. To
improve the quality of the indices the appraisakthuds of the type of use of assessment
information has been in use.
Use of Assessment Information -
This methodology is unique in its methodology bagedhe data from the periodic appraisals
of all the taxable real estate property. It is atatled the SPAR method of constructing an
appraisal index.
“The (regular) Dutot, Carli and Jevons Market VataeAppraisal Indexes” is the common
methodology used based on the assessment informatio

Pp(St,A%) = [2;2,VOSF /2,2, NP A2 (5)

) + €,j where PT is the price trend, TTOP is time to to@upation permit, r is
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Pe(SHA™) = [£=," O (S{/APIN ()] (6)
Py(S*,4%) = [, © (5f /40N 7)
WherePp, P, P; are the dutot, carli, Jevous type price indicesles prices be denoted as'[S
S%:) ... Syn'] = S and the corresponding official appraisal price§a8’, A%, ..., Ao ™ =
AT
N (t) = number of sales of the same type of prgperthe current period (Diewert, 2007).

The availability of sales data from administratreeords makes the data available extensive
avoiding the sparse data problem and includingciral and house characteristics that one
would encounter using repeated
sales method.

v Similar to repeated sales method,
(1 assessment methods donot
include depreciation of dwelling
) /nl units or structures, renovations.

’ The quality of the base period
assessment decides the index and
further the index constructed from
this method could not be
decomposed to structure and land
components

250

150

100

3. EXAMPLESOF THE
REAL ESTATE INDICES

Swiss real estate index in
Switzerland developed by UBS
comprises six indices that is
calculated as the average of trend
adjusted and standardized
indicators weighted using a
principal component analysis.
“The index value is categorized
as where slump (below -1), balance ( between -1G@ndboom ( between 0 and 1), risk (
between 1 and 2), and bubble ( above 2). The dixirsdices that constitute the swiss real
estate index are the relationship between purcaadeaental prices, the relationship between
house prices and household income the relationséiyween house prices and inflation, the
relationship between mortgage debt and income ralagionship between the construction
and gross domestic property (GDP), and the prapomif credit applications for residential
property not intended for owner occupancy.” (UBS WN\2011).

Developed by a team of researchers at Instituteeafl estate studies (IRES), the Singapore
Residential Price Index (SRPI) provides a resoui@e the development of property
derivatives that would help to expand the suitdimdncial products offered in Singapore,
particularly in the context of obtaining exposuoeand managing risks associated with the
real estate market. It will also complement exgstproperty information on the state of the

50
193892 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

OHKU-ARPI OHKU-HRPI  COHKU-KRPI O HKU-NRPI

Figure 2: Residential pricing index, Hong K ong. Sour ce: Chau (2006)
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residential market.

Currently, SRPI indexes are published ifmpressive Chinese housing price growth
the form of value-weighted indexes. Thg il terms

SRPI is the index for the overall non-

landed residential market in Singapore 45,

based on the whole SRPI property basket.,s,
Two sub-indexes are also produced for th!e
Central and non-Central regions. Thé
Central region sub-basket comprlseg1
properties within the overall SRPI baskel
located in Postal Districts 1 through 4 anﬁ 120

9 through 11 while properties in the otheg

postal districts are in the non-Central '®
region sub-basket. (IRES. NUS, 2010) 0

In a similar way, the University of Hong 3 %
Kong developed index — University of

Hong Kong Real estate Index series (HKIFigure3: Chinesehousing prices

REIS). “The University of Hong Kong”.

All residential price index (HKU-ARPI) is a monthhgal estate price index that tracks the
changed in the general price level of residentralpprties in Hong Kong over time. The
Index is constructed based on the actual transaoficompleted private residential properties
registered with the Hong Kong SAR government (tlaed. Registry). The index covers the
entire Hong Kong Special Administrative Region &nd weighted average of sub-indices for
three sub-regions in Hong Kong” (Chau, 2006):

HKU-ARPI, = (Wy * (HKU-ARPI)/( HKU-HRPlg) + Wi * (HKU-KRPI,)/( HKU-KRPIy) +

wn * (HKU-NRPI)/( HKU-NRPko))* HKU-ARPI g (9)

UBS Swiss Real Estate Bubble Index Where ¢ and t indicates
34 the initial time and time of

— sale, wy wg, Wy represent

M the weightings for Hong

/W - Kong Island, Kowloon and

14 J the  New  Territories

MUL\M  leson  respectively. HKU-ARPI:
0 i \ \J—l The University of Hong
\A\\ [A/‘M s G Kong All Residential Price

11 A Index which is a composite

150

999

85883885882
PRREKEKKRKRKKKEKR

24
<

Ll WA index comprising the
) following sub-indices,
N HKU-KRPI: The

University of Hong Kong
Kowloon Residential Price
UBS Swiss Real Estate Bubble Index Index, HKU-NRPI: The
University of Hong Kong

198293 19863 199093 19943 1998g3 200293 2006q3 20103

Source: UBS WMR
Figure4: UBS Real estate index for Switzerland. Source: UBSWMR (2011) New Territories Residential
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Price Index, HKU-HRPI: The University of Hong Kangong Kong Island Residential Price
Index.

The results of the above stated index correlatetthécstaff estimates report on Hong Kong
real estate residential property prices - confignihe statistical inferences of a bubble and
actual price moved above the 2 standard errorst bank during 2009 — providing evidence
of a bubble — but in 2010 the gap closed owing tacae rapid increase in the equilibrium
price. This latter convergence reflects the faet thhe fundamental variables turned highly
supportive of rapidly rising property prices witbwing to negative real interest rates, a
limited supply of new apartments, and rapid realPGihd domestic credit growth. Overall,
this suggests that policy should focus on restngitine fundamental drivers of property prices
rather than seeking to burst the bubble by targetpeculators (Lum Saukim, 2011).

China'’s real estate price statistics include: Haysiale prices, including both sale prices of
newly-built houses and second-hand houses; Rentdspwith reference to market, land
transaction prices for land use rights, the pricecal estate management which refers to the
price/fee which the property management enterpoBarges the owners for services
provided.” (Dong, 2010). The price collection igread out every month, and the quarterly
prices are calculated as three month averagesofAthem are calculated as a weighted
average by using the chained Laspeyres formula:

P, = [W] , Where P is the relative index of the price Isvaltwo periodsetis the base
c,to*dc,to

period andis the period for which the index is computed.

There has been increased acceptance of the parjecind forecast of the real estate growth
through the use of these indices. Real estate torgeantil have seen real estate as an asset
class which led to increased focus on real estatekets for asset allocation decisions, and
portfolio performance attributions in modern polifoinvestment decisions. It is in this
context that the growth rates or the real estatexrprojections are of extreme importance for
robust real estate investment management in oodeaintain the confidence of the investors.

4. EMERGING REAL ESTATE BUBBLES
w Basel | Accord of 1988 and
PERIOD 1 PERIOD 2 .. Basel lll accord in recent times
sought to promote a stable
framework of world banking. In
0 the light of the recessive trends
w in global economy, real estate
bubbles have been highlighted
scompaes———— as these bubbles has tendency to
W\/ — accentuate the trends. The IMF
e~ -~ Y T~ 5+ = < uses the following definition for
Monthly procs index (scale on the sight 2xis) a bubble — “a bubble refers to a
Threshold level (scale on the left hand axis) e situation when the price for an
Recursive Indicator of Exuberance (scale on the left hand axis) e asset exceedS ItS fundamental

Sources : Pater ¢.b. philips, Jun yu

Figure5: Real estate bubblesin Singapore price by a large margin.”
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Household leverage and bank
exposure also rising fast or falling

Boom or burst concentrated in a

few locations or segments

Faster than income

and return

Signs of overheating
on other sectors

Use tailored
prudential to

target specific
vulnerabilities

Quantify Real
estate risk

-Bank exposure
risk.

Stable real estate returns
through -financial
instruments: hedging,
forward contracts,
derivatives

-policy intervention and
prevention of collateral
effects

Figure 6 : Framework for stable real estate retymsdified from Christopher Crowe) (2011)
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A real estate index produced graphs which giveferemce about the bubbles. Theories of
bubbles can be divided into four categories. Thase(i) bubbles based on infinite horizon
overlapping generations’ models, (i) asymmetrifoimation bubbles, (iii) agency theories,
and (iv) behavioral theories. It is suggested #gency theories provide the best foundation
for developing a theory of monetary policy, crezhtd real estate bubbles.

‘The UBS Swiss Real Estate Bubble Index currentypnds at a level of 0.65. This represents
a minor increase of 0.02 points compared to ther gyuarter. The current level of 0.65 is
indicative of a booming housing market in Switzeda without an elevated risk of
overheating.”(UBS WMR, 2011).

“In Singapore and Hong Kong, governments have thtced several measures to curb real
estate bubbles, including stamp duties and lowatgage percentages due to second bubble
that emerged in early 2010” (Peter, 2011). The €tenreal estate bubble according to
sources like IMF or many other wealth managememorts in financial industry are mainly
attributed to the decreasing working age of theupadpon in china, the credit explosion after
the financial crisis leading to limited investmenttions thereby allowing investors to make
forced investments only inside mainland china. en basis for bubble assessment could
be possible by scenario analysis and is the naifomean reverting real home prices per
square meter, supported by low rental yields.

During times of real estate bubbles there seemiset@n inferior risk adjusted returns as
investors take a risk-averse strategy to inveséah estate. During a boom or normal periods
of real estate market there is a seemingly supdskradjusted return for real estate that may
be caused by inappropriate measures that ignoreahedentical .independently. distributed
(i.i.d) nature of the assets return distributionwasl as the illiquidity risk. Real estate risk
assessment is an important factor in order to es¢inthe returns associated with the real
estate investment made by the investors.

Economic growth and income return

UK, all properties, in % yoy (change in income re- > REAL ESTATE RISK

ASSESSMENT AND STRATEGY

L FOR STABLE REAL ESTATE
RETURNS
Commercial risk estate property’s
/\ represent more than 50% of the global
A stock market capitalization. Therefore
r\'\ Pgizzgy' A securitization still has a high growth
\ z‘\l potential over long term. “Usually
0o f— - W l'/\l{ AY Y while investing in real estate, the
\/ Wk ‘\\f“ investor is faced with a trade-off
20 jield Sompressior . ,’ between liquidity on the one hand and
88 90 92 94 96 98 00 02 04 06 08 10 volatility on the other. This trade off
== Office surfaces: change in income return in % (YoY) becomes less important as the
Real GDP in % (YoY); inverted scale; rhs investment horizon lengthens.” (UBS
Source: Bloomberg, UBS WMR; as of October 2011 WMR, 2011)_
Figure7: Real estate bubblesin United kingdom
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Risk due to illiquidity is considered to be thedew risk factor in real estate investment and
allocation decisions. The conventional risk caltioh using standard deviations from
historical returns leads to erroneous real estiate galculation. Superior risk adjustment
returns of real estate as some researchers prowedcaused by inappropriate risk
measurement. Investors apart from the illiquidigkralso face the uncertainty of time of
market.
A tentative core principle framework that could asta tool kit to deal with real estate booms
and bursts (bubbles) is necessary for maintainiales real estate returns A good example is
the Italian real estate sector, which plays an mamb role in the national economy, as a
contribution to productive activities, for links twithe banking sector and as a form of asset
allocation. The entire real estate market hasreotuar which represents almost a fifth of gross
domestic product. The real estate activities accdon more than 60 percent of overall
household wealth. Credit to the real estate sextoounts for about one third of total bank
credit disbursed (Rinaldi, 2006)
Italy like other countries has reflected the oatitin of the market value of property which
has resulted in large losses several times forshove. Between 1992 and 1997 there was a
large decline in market prices of real estate, iamwveéstors who bought in the late 80's and
early 90's found themselves in a state of negatuety that has led to large capital losses.
Similar is the situation of the last decade, whie birth of variable rate mortgages, in
conjunction with the oil crisis, has led the Itakato invest in real estate, causing an excessive
demand that caused a sudden exponential risedespri
Northern and central Italian cities have been tlstraffected by the great increase in prices
and by the phenomena of negative-equity. Thusahalbanks have adopted common
guidelines for the disbursement of credit [ltali@solution, 1995], and have now become
more restrictive due to the high risk currentlyasated with the real estate.
The 100% of the value of the properties is allowwdy if the borrower has adequate
guarantees for loans granted, such as money, sesugroperties or other guarantee policies
for which it is possible to include mortgage. Imet cases the credit granted by banks may
not exceed 80% of the value of the property. Otiswou lose the requirements for the
issuance of mortgage loan below:

- inclusion of a first-grade mortgage;

- duration of the contract over 18 months;

- grant not exceeding 80% of the value of the propéecept in the presence of

additional guarantees);

The adoption of insurances related to credit agdreeral line of protection adopted by Italian
banks, are relying more and more on systems thatpcedict in advance the real estate
market fluctuations and relative risks.
A time dependent nature of real estate risk is loi@paf taking in to account the uncertainty
time of market. The methodology for computatioassfollows — (Ping cheng, 2008)
There are two risks at the time of the decisiosdit
= random selling price

= random time-on-marker
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Random Time-on-market

s - I
0 TOM t+TOM ,
» Time
Po t Prrou
Immediate sale is not optimal
Random selling price
~_ v
—
T 1irom [TOM

Return upon successful s

The exante risk is computed on the total time &f t;o, (Ping cheng, 2008)

2 TV2 52 2 2(1—-RTH2
gex—ante — \/(t + tTOM)(.BT)ZGZ + 20-2’3T(1 —ﬁT) n w?+(pT) a(t?::TOM;G (1-p") (10)

TOM

The Sharpe ratio is used for comparisons of investnperformance based on assets risk-
adjusted returns. The Sharpe ratio is defined asi5—r:/o . For an exante return a
modified Sharpe ratio captures the time-dependature of real estate risk by incorporating
an illiquidity risk in a closed-form formula as fos:

u—rf

= (11)
(u2+(BT) 0'2>U'%OM+0'2 (1-pT)2

(t+tTom)

SR =
J (t+trom)(BT)202+202 BT (1-BT)4

The variance is equal to the square of its meaarefbre, the variance of the time-on-market
(TOM) is equal to the square of the expected TQM,dZ,y = t%oy- Thus, the equation can
be rewritten as:

u—rf

(12)

Sk = 2,4(5T)V 52)¢2 2 Ty2

J (crtrom (E 202027 gy LT 7 Four et

(t+tTom)

Whereu, o are return and risk from indicg8! is the risk factor growth rate for each data
series.
In addition to computing the real estate risk tbeptures time—dependency investors should
be aware of the positive and statistically sigmifit relationship between bank stock returns
and real estate market returns as it demonstia¢$hte real estate risk is a pricing factor.
When the value of a firm’s real estate apprecibiesertain amount, its investment increases
by fraction of its investment. This investmentiisahced through additional debt issues. The
impact of real estate shocks on investment is ggomwhen estimated on a group of firms
which are more likely to be credit constrained. IREstate represents a significant fraction of
the assets held on the balance sheet of corposation
Studies from researchers hypothesized that banditséties are crucial in the light of the
house price run up and severity crisis as illusttah the figure. Small banks are with high
asset balance sheet exposure to real estate eskrating to be more sensitive to real estate
returns. The influence that real estate marketldpweents have on the banks’ stock returns is
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House Price Run-Up and Seventy of Crisis

related to the banks’ exposure
© 9 to real estate market.
Relationship between bank
stock returns and the proxies
for real estate is more
significant when regional

market indices are used as a
benchmark for real estate
market conditions, which is

justified given that most of

major European banks are

. 0 o global banks. In other words,
udbie 322 shows the change In dank

10 e0d of recassion

Gechon n GOP 1

&

e IR the stocks of the banks that

- - oo+ . have more real estate loans are
-20 -} 2 40 &0 & 100 120 10 180 180 200 220 240 "y
Coumge i Rowse pices from 2000 0 208 more sensitive to the real
e C—— estate market developments.

l(zzlgir);e 8. House Price Run-up and Severity of crisis. Claessens et al (Chaney, 2009).
Using the multi-factor least

squares regression with mean monthly returns aspamdlent variable, when the returns on
the stock market go up, the returns on the bank&ks go up as well. This multi factor
regression analysis can be potentially improved doyploying the GARCH model to
understand that negative influence of the increpseal estate values is due to market’s
penalty of the banks’ lower diversification andre&sing share of the loan portfolio invested
into real estate in times of rapid real estate etaviklues growth. It could also be a reflection
of the market perception of the fact that banksegout higher loans in the periods of
increasing real estate values while maintainingstiree loan-to-value ratio.

To quantify bank’s exposure to real estate risk@ndd use the following methodology:

Rp¢ = const + ¢1Ry ¢ + Poir + G3RI + P4DRI + 11y 31
RIS; = (const + a,RIL; + a,RII; + vj) (14)
RIS; = (const + a;RIL; + ;) (15)
RIS; = (const + a;RII; + ¢)) (16)

whereRjg .is the men monthly return of the banks in the saniy} ,is the monthly market
return, RISis the real estate sensitivity of banR]); andRIL; denote proxies for the real
estate exposure of bank j, andv, | together with the are error terms. The proxies for the
real estate exposure are calculated in the follgwiay:

RII = Investment into real estate within tangib#sets / Total assets

RIL = Retail real estate loans / Total assets

Real estate risks should be supplemented by madietind interest rate in the cost of the
capital and asset pricing models, when assessiagNtAV of the bank investments of
evaluating bank’s true performance (Antonio Migowrtins, 2011). A decreased sensitivity
to the real estate risk of the banks could be npdsible through better risk management
techniques and managerial oversight over the atesloan portfolio, or better hedging. A
better risk management could be possible whenspgkific properties are assessed and later
used to measure the expected contribution of sucpepties to the enterprise-wide risk of
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typical institutional portfolios. Four risk comparts are included — operational cash flow
valuation risk, financial structure, credit and treolatility, and risk components could be
calculated using the “Everything Everywhere” (EE)odal. EE model is measured
mathematically as
R; = Int; + By;SectRety + ByiRegRet . + B3;BR; + B4;0il; + Pg;Size, + Be;ValGrow, +
B7iMktDev, + BgiFX. + BoiBF1; + B10iBF2¢ + B11iBF3¢ + B12iBF4¢ + B13iBF5; ‘|(‘1€7t)
WhereR;,= the return of company | in period t, calculatedthe base currencyint;= the
intercept,SectRet .= the return for the sector s index in perio®égRet., =the return for
region c index that the company i's country belota$n period t ;BR,= the return on the
Salomon brothers World government bond Index (cxyfor global interest rates) in period t
Oil, = the % change in oil prices in USD terms in petigSize,.= company size in period t (
the difference between a return index of the 10%th& companies with the largest
capitalization and a return index of the 10% of thenpanies with the largest capitalization
ad a return index of the 10% of the companies whith largest capitalization and a return
index of the 10% of the companies with the smabiegitalization.
6. REAL ESTATE RISK TACKLING USING DERIVATES AND OTHER HEDGING
OPTIONS

Real estate derivatives could be _ Maximum LTV andHouse Prices

useful for property owners and o Span

private investors hedging their ™

risk exposure in both domestic{ = gt — PO
and global real estate. The: . o— o p———
heterogeneous nature of reai ) 4 Duman iy e

estate is making theseg

& Unled States

instruments difficult to improve § © — o ame e
liquidity during trading although § <

in Singapore they have 30%j§ = o Sumzeurs

contribution potential to the reals , . _ _ s

estate market share. H * ey

Commercial  property  price ¢ * o Jogan

derivatives differ from the major =_ - - = - o - = .
traditional derivatives products, ———

Couom 55 OLCD UNECE ECLAC D8 Cutpean NMorgage fedention, Merstorsd Uricn for Moarg firwrce. rterstons Urton of

such as commodities  an( s men s, we oot bk sataica

Notex Maximur LTV slowad wier 13 e moAgage et anc 1 mosl cases, shown 1 Irats Sy whch 83010 B Sequemet s 1uch 18
mOtgEge rmswee wo U wply

flnanCIaI. or forelgn EXChange Figure9: Maximum LTV and House prices
futures; in that because the asset

(the real estate) cannot be traded in a cash, at, sparket. This renders the traditional
futures—spot arbitrage impossible to execute, wuding the classic formula for the fair price
of the derivative, and raising the need to considatepth the nature of the dynamics of the
underlying index.

Derivatives that use both appraisal and transadtased indexes are likely to evolve. They
may serve needs of different investors. On theroiaad, investors who want to hedge a
decline in prices or to use a derivative to capttiranges in property market prices without
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any lag should use a derivative supported by as&eion-based index. In either case,
investors must understand how each type of deviwathould be priced and how well it will
perform as a hedge. The pricing formula is as wadlo

Pricing the Forward Contract £ = E,[S:]((1 +i)/(1 + E, [rs])T) (18)
7. IMPROVING FINANCIAL STABILITY INREAL ESTATE INVESTMENT

Assuming a long run linear relationship exists leswthe equilibrium residential property
price and the above variables, the co-integratqmggon specification is: (R Sean Craig,
2011)

pi = ag + a1¢ + ayhi_py + a3y + ayre + asly o1
Where p= residential property price, c= buildingtso h = land supply, y= household income,
r=lower interest rates, I=domestic credit.

To allow for the long lag it takes for completedtfl to come onto the market and be sold, h
enters the equation with m-quarter lag, with m aebeed by empirical tests. The variable p*
is the “equilibrium” property price as determinedlbng run fundamentals.

Assuming statistical tests find a long run co-iné&igg relationship among paG , hom, Wi, I

and | , the associated error correction model of shartitprice dynamics that can be used to
test for the impact of policies is:

Ap; = Bo + AMll;_q + B1Ac; + BrAh;i_py + B3Ay: + ByAry + BAly + @, LTV, + @w,SDT; (20)

where LTV =loan to value ratio, SDT = stamp diaty, the other terms being — linear trend,
real interest rate, real GDP per capita, log(reatler price), private flat supply, real domestic
credit. The error-correction term in this modB},_, = p,_; — p;_1, IS the error term from
equation 1 lagged one period. This term is theatmn of the actual residential property
price from the long-run equilibrium price estimatadequation 1. The parameter on this term,
A, represents the speed of adjustment of the propeite back to its long run equilibrium
value. The loan-to-value ratio and stamp duty texrapresented by the variables LTV and
SDT.

8. CONCLUSIONS

For pricing purposes in real estate market , omel®éo specify exogenously the market price
of risk. It is critical to be able to model reaka® indices as closely as possible to real world
market conditions since many mortgage-related gexsiare marked to model in the absence
of a liquid market. A large bias in forecastinguiig levels of a real estate index will be

reflected, say, in marking the profit and loss posiof a real estate position and this could be
extremely detrimental to banks’ holding positionstihese securities. However all the user
needs cannot be met by a single real estate praexi So combining hedonic and repeat-
sales methods used in the construction of housige pndexes makes them applicable

equally well to other durables. Unusually shorntwer periods between sales of any house
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are associated with typical price movements rdfigctlistressed sales or uninformed initial
offer prices. Virtual real estate markets on therimet may well facilitate the development of
high quality property price indexes there by legdim a better prediction measure of volatility
and bubbles.

One could expect the impact of real estate shookaggregate investment to be non-trivial.
However, this is not necessarily the case in advaetiere responses to balance sheet shocks
are heterogeneous. In particular, small firms redpspeedily than large firms, which
attenuate the aggregate impact of credit conssraint
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