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Abstract

The Chamber of Independent Appraisers in Bulgadeped the International Valuations Standards
of IVSC. The income approach is one of the thrggagehes for valuation adopted by International

Valuation Standards Council (IVS, 2011). It prekses three methods of the approach: (1)
capitalization; (2) discounted cash flows (DCF),daf8) various option valuation models. The DCF

application in real estate valuation is illustratéd TIP 1 Discounted Cash Flows of IVS. One of the
key input variables in the DCF method is the distoate. IVS in paragraph 21 in TP 1 presents the
capital asset pricing model as a method for estiomabf the cost of equity. The CAPM could be
adjusted for country risk and other specific firisks.

The focus of our study is on the main consideratibahind the appropriate determination of the
discount rate when performing real estate valuagithroughout the Income Approach. We propose a
model, which is a modification of the Salomon Sfamey model for cost of capital determination.
The model reflects the following characteristict) the degree of diversification of the particular
investor (imperfectly diversified); (2) country kis(3) firm specific risks; and (4) time varyingski
nature. The first assumption of the model is thatBulgarian financial market is partially integeat
into the Global market. Our second assumption & the purchase parity holds in the long run. The
lack of size effect is the third assumption.

The inputs of the model have as a source only @yldivailable data. The systematic country risk
indicator is the Index of Economic Freedom of theritdge Foundation. The Global equity risk
premium is obtained from the Credit Suisse Glolaiestment Returns Yearbook. The equity risk
premium is adjusted with the ratio between the wadi@mnal long run standard deviation of the
company and the unconditional long run standardaten of the global portfolio. The unconditional
long run standard deviation is a square root of thieonditional long run variance, which is derived
from the AR(1)-GARCH (1,1) model with non-normatritbuted residuals. The econometric model
incorporates the non-synchronous effect and tinmging risk.

An illustration of the proposed model is the caé&J@. investor who considers an investment in a
couple of Bulgarian REITSs.
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Introduction

The Chamber of Independent Appraisers in Bulgadapted the International Valuations
Standards of IVSC. The income approach is oneethhee approaches for valuation adopted
by International Valuation Standards Council (IVE)11). It draws the indication value
discounting the expected cash flows. The approaxtsiders the income, which an asset
could generate during its useful life, and dravesitidication value throughout capitalization.
The capitalization transforms the income in a @tnount employing appropriate discount
rate. IVS (2011) prescribes three methods of th@ageh: (1) capitalization; (2) discounted
cash flows (DCF), and (3) various option valuatioodels.

The DCF application in real estate valuation wssiitated in TIP 1 Discounted Cash Flows of
IVS. One of the key input variables in the DCF noeths the discount rate. IVS in paragraph
21 in TIP 1 presents the capital asset pricing hade method for estimation of the cost of
equity. The CAPM could be adjusted for the coumisk and other specific firm risks. The
TIP 1 of IVS does not differentiate the applicatiohCAPM according to (1) the market
integration (fully, partially integrated local matkinto the global one or segmented local
market), (2) the market development (frontier, eyiveg, and developed), and (3) the degree
of diversification of the investor (well diversile imperfectly diversified, and non-
diversified).

In the same manner, IFRS 13 prescribes the bakit® aliscount rate determination in fair
value measurement. The illustration material of BBRS Foundation on IFRS 13 (2012)
approves the Capital Asset Pricing Model as a mfmteéhe cost of capital estimation and in a
footnote mentions the existence of the APT and FanthFrench (1992) three-factor model.
The illustration document of the IFRS Foundatiosalies each of the components of the
CAPM and provides an illustration of the computataf the cost of equity capital including
various peculiarities like country risk, size etfeand other risks.

The focus of our study is on the main consideratibahind the appropriate determination of
the discount rate when performing real estate V@lns throughout the Income Approach.
The topic is particularly relevant given the growineed to evaluate investments in REITS,
private acquisitions, and greenfield investment®ughout the developing Bulgarian real
estate market. The second reason is the curreateleinong Bulgarian real estate appraisers
as to the correct discount rate determination al estate valuation. The third reason is a
result from the studies of Sabal (2004) and Fuétaand Mogrut (2010). The review of
widespread models for the cost of equity estimatéweals fairly large possibilities for model
exploration, adjustment, and improvement in a viey the model would reflect the following
characteristics: (1) the degree of diversificatioh the particular investor (imperfectly
diversified); (2) country risk; (3) firm specifiesks; and (4) time varying risk nature.

The paper is structured in five parts as followmsPart 2 we review the studies which examine
the cost of capital determination. Part 3 is thetho@ology. We present our model for
discount rate determination when performing reahtesvaluations throughout the Income
Approach in emerging markets. In Part 4 we illustrdoe proposed model considering two
case studies. The conclusion is in Part 5.



Literature Review
General studies

“To be or not to be?” became no longer an intemgstjuestion in 1964 when the Journal of
Finance published the seminal paper of Professtiavidi Sharpe. A new question emerged in
the (University) Campus: “Does CAPM work?” Roll'sitijue (Roll, 1977) managed to calm
down emotions, but not long after that, new questiappeared: “Is Beta Dead?”, “Is Beta
Still Alive?”, “Is Beta Dead Again?” Meanwhile, th@Vall) Street and the City confidently
had been applying the elegant and simple assengmcodel and financial analysts started to
ask the CFOs “What is your beta?”. Thus, the CARMI§ grounded in both financial theory
and practice.

The Capital Asset Pricing Model is a fundamentdevelopment of new ad hoc models for
cost of capital determination. Sabal (2004) andnZakda and Mongrut (2010) compare the
main models that have been proposed in order ima&st discount rates in emerging markets.
Sabal (2004) classifies the models into two grod@gending on their origin: (1) practical
models and (2) academic models. Fuenzalida and Morig010) classify the models into
three groups according to the type of the investfbngy consider seven methods for cost of
equity estimation from the perspective of the glatell-diversified investors, two methods in
the case of imperfectly diversified local institrtal investors, and one method is used to
estimate the cost of equity of non-diversified epteneurs.

Nevertheless, Sabal (2004) examines the models latim practical and academic points of
view and argues that regarding the discount raterahnation the crucial is the extent to
which the investor is diversified. He selects grafpnodels for discount rate determination
and focuses on their characteristics critically. #Bis basis, Sabal opts the most promising
models for real asset valuation in emerging markatg proposes some guidance in
performing valuations in emerging markets.

After a critical analysis of the examined modelgeirzalida and Mongrut (2010) find that no
model is better than the others for the costs aitgaestimation for all sectors in six Latin
American markets. Their findings that Latin Ameriaaarkets are becoming more integrated
with the world market and discount rates are destmgaare consistent with Stultz (1999). He
argues that the cost of equity capital decreaseause of globalization for two important
reasons: (1) the expected return that investonsin@tp invest in equity to compensate them
for the risk they bear generally falls, and (2) digency costs become less important.

Sabal (2004) and Fuenzalida and Mongrut (2010icaty analyze the following models for
discount rate determination: (1) the local or thessical CAPM of Sharpe (1964); (2) the
Global or International CAPM proposed by Solnik 744,b, 1977); (3) the Modified
International CAPM model of Sabal (2002); (4) theld@nan Sachs’ model suggested by
Mariscal and Lee (1993); (5) the Hierarchical modklLassard (1996); (6) the D-CAPM
model of Estrada (2002); (7) the Damodaran (2008Yet (8) the Godfrey and Espinosa
(1996) model; (9) the Estrada (2000, 2001) moda; @0) the ICCRC model of Erb, Harvey
and Viskanta (1996a, 1996b). Gozen (2012) exanadédgional models besides the previous
mentioned regarding the Turkish electricity disitibn. His research goal is to guide the



Turkish energy market regulator in correct deteation of the rate of return of investments
of the utility companies.

Real Estate Valuation

Above-mentioned studies consider the discount deiermination practices in emerging
markets in general. Regarding the real estate traiyave examine the studies of Liu and
Mei (1991, 1994), Mei and Liu (1994), Mei and Le®94), Lit et al. (1999), Hoesli et al.
(2005), and Ozgur (2011). As we mentioned aboveuDf2011) motivated our study. He
shows how CAPM is applicable to the determinatidrthe discount rate for real estate
valuations in Turkey when the income approach ipleyed. Ozgur uses data of twelve
Turkish REITs listed on Istanbul Stock Exchangeiider to calculate the weighted average
cost of capital. The risk free rate is the yieldl6fyear Government Turkish bonds, while the
market risk premium for Turkey is equal to the published in the survey of Fernandez et al.
(2011). Beta coefficient is calculated as arithmetrerage beta coefficient of the 12 Turkish
REITs listed on Borsa Istanbul adjusted for theaificial leverage. In the next step, Ozgur
(2011) calculates the cost of debt as a sum ofiskefree rate and the debt risk premium. He
assumes the debt risk premium has a maximum andnomm value. Hence, the weighed
average cost of capital he obtained has two vatluagnimum and maximum. The employed
WACC in discounting cash flows of a particular reatate project is the mean of minimum
and maximum values adjusted with an industry premianging between 2% and 6%.

It is incomprehensible why Ozgur (2011) includes itdustry premium in WACC but not in
the cost of equity. In general, the proposed amtras simple and applicable to an emerging
market like Bulgarian real estate market but itdsea fine tuning. Moreover, the approach of
Ozgur of employing minimum and maximum value of twst of debt and averaging in
WACC calculation hides a risk of “lost in averadgin@zgur (2011) has not considered the
inclusion of the country risk in cost of capitakelenination.

While Ozgur (2011) applies more conventional appinoaf the cost of capital determination,

Liu and Mei (1992, 1994) offer more sophisticataghamtitative method for discount rate

determination in property valuation. They developeator autoregressive model (VAR) for

predicting cash flow and returns in the private owercial property markets. Liu and Mei

develop a VAR forecasting model for predicting ectpel returns and cash flows for

commercial property, and present how this modelccte applied to develop a simple buy
and sell decision rule to aid the market timing.r&taver, Liu and Mei (1994) show how the
forecasts of expected total returns and operatas dlows could be applied in the present
value framework for valuing property.

The fact found by Liu and Mei (1992, 1994) that exted returns change and that these
changes are predictable, has important implicatiforsreal estate valuation in a DCF
framework. Forecasts of discount rates could bebtoad with forecasts of cash flow from
operations to provide an improved present valueahd@lch a model would take account of
the predictability of future asset price changesweall as the predictability of the operating
cash flows the property will generate. Geltner & (1995) apply part of the methodology
developed by Liu and Mei (1992, 1994) to analyzerturns to commercial real estate in the
private property markets. They develop a vectoorgfressive model that simultaneously



models and forecasts both the future operating fltashand the discount rate for commercial
property based on the currently observable valti##sese and other variables.

The proposed models for real estate valuation heeaeral drawbacks when they are
considered for application in emerging markets Edgarian property market. As a typical
emerging market, the property market in Bulgariaeseloping and market segmentation is
going on. The lack of data and the lower qualitytleé available data make Liu and Mei
(1991, 1994) and Geltner and Mei (1995) approadhapplicable since the VAR model is
very sensitive to the quality and the length ofdiaéa series. Even the proposed models would
be extended to a multivariate VAR — GARCH modelonder to account the time-varying
nature of REIT return series. It will be impossitdeemploy the model in real estate valuation
in emerging markets like Bulgarian one becausé®pbor data quality.

Lit et al. (1999) develop a risk adjusted modeingsihe asset pricing theory. The model
decomposes all factors affecting REIT returns tmto major sources: systematic risk factors
and firm-specific risk factors. Systematic riskttas are changes in inflation, interest rates,
private real estate market cycles, and other maora®mic factors. REIT-specific risk factors
are lease terms, management quality, debt leveferés coverage ratio, local real estate
market conditions. Thus, the total REIT risk isuansof both systematic risk and firm-specific
risk. The Risk Adjusted Model (RAM) is built on tHiedings of Mei and Lee (1994) and a
three-factor model. The model keeps things simlggical and applicable from practical
standpoint. The stock market factor, the long-tdsond market factor, and the REIT
(industry) market factor are the initial factorstbé core of the RAM. Empirical results show
that the initial three-factor model is reduced tsiregle factor model. Only the REIT market
factor has significant influence on REIT returniser Lit et al. (1999) use the Fama and
French (1992) tow-step regression approach withighitsmodification in the second-step
regression where the mean excess returns are emptather than the monthly excess return
over time.

As authors state, the RAM is only the first stepimerstanding of the risk - return tradeoff in
the REIT market. The NAREIT index used in the RAM d@ measure of REIT market
sensitivity. The weakness of the RAM comes fromesal sources: (1) the time-varying
nature of beta coefficient; (2) beta sensitivity REIT market index chosen as a proxy; (3)
individual specifics of a REIT due to M&A of othstructural changes in the firm.

Hoesli et al. (2005) combine the Adjusted Preseaiu® (APV) method with Monte Carlo

simulations for real estate valuation purposeshisway, they incorporate the uncertainty of
valuation parameters, in particular, of future cfietws, discount rates and terminal values.
Thus, their approach could be considered as a basisluation uncertainty assessment in
the context of TIP 4 of IVS. Hoesli et al. (2005same that the discount rate is time varying
and dependent on market interest rates. The sexssuinption is that the discount rate for a
fully equity- financed property is higher than timarket risk free interest rate, but lower than
the historical return of stocks. Thus, the discaate is a sum of the market risk free interest
rate plus a risk premium that is required by ineestThe risk free rate is forecasted by Cox,
Ingersoll, and Ross (1985) model while the riskngten is assumed to be always positive
and contains two components. The first componert siams from the participation in the



real estate market. The second component is aidmnof property characteristics and is
computed by a linear rating system or a hedonic ahddoesli et al. (2005) define their
approach close to the Arbitrage Pricing Theory.

Hoesli et al. (2005) remind the quality of the autgpfrom the Monte Carlo simulation
depends on the quality of the inputs. Thus, thppreach could be simplified in case of
valuation uncertainty assessment in emerging msyrkeit it would be still complex for the
Bulgarian real estate market reality.

Empirical Methodology
The Fundament

Following Pereiro’s (2001) stackable premiums adpistments model (SPAM) for valuing
private companies and acquisitions in emerging ecoes, we propose a CAPM based
method for the cost of capital determination faalrestate valuation. Since the reliability of
the Bulgarian stock market data series for maik&tpremium and beta is low and the degree
of perceived financial integration ranges from lavmedium we apphan adjusted hybrid
CAPM based modeRccording to Pereiro (2001), the adjusted hybnindel (1) calibrates the
global market premium to the domestic market usingpuntry beta and (2) combines both
local and global risk parameters. The models ofsas$ (1996), Godfrey and Espinosa
(1996), Goldman Sachs Approach (Mariscal and Hary®#99), Salomon Smith Barney
(Zenner and Akaydin, 2002), Sabal (2004), Goldmawegign Spread (Mariscal and Lee,
1993), Pereiro (2001), Damodaran (2009) could besidered as an adjusted hybrid CAPM
based. These models are highly preferred by pi@utits for several reasons. Pereiro (2006)
underlines the most important reasons: (1) the waétility of the emerging markets, (2) the
complicated estimation of the long-term market prens, and (3) betas due to time varying
risk nature.

In terms of integration or segmentation of the Bulgn market, we assume that it is partially
integrated. Bulgaria is a EU member-state and &dball Directives and Regulations related
to financial markets, VAT, anti-money launderinged movement of capital, etc. Thus,
Bulgarian financial market is fully integrated inttee Global market in terms of regulations.
From the market microstructure, foreign investaaskcinflows point of view the Bulgarian
financial market could be defined as a partialtggnated.

A well-diversified international investor shouldy the International CAPM model. Thus,
one should incorporate the exchange rate risk énltital CAPM equation. Our second
assumption is that the purchase parity holds indhg run which simplifies the calculations
significantly.

The third assumption, the lack of size effect,asddl on the study of Pereiro (2006). He finds
contradictory evidences in the academic literategarding the existence and importance of
the size effect in emerging markets. Moreover,igndurvey among Argentinean practitioners
Pereiro (2006) finds that none of the corporationshe sample apply a discount for size.

Graham and Harvey (2001) document that 66% of pr&:titioners do not apply a correction

for size when valuing a U.S. investment project.



The Salomon Smith Barney model

On this ground we propose a model for cost of ehpiétermination in real estate valuation,
which is a modification of the Salomon Smith Barmegdel (SSB) proposed by Zenner and
Akaydin (2002).

The SSB model proposes inclusion of the risk oesting in a specific country, industry,
firm, and project. The first adjustment is implerteghby incorporating the industry beta and
the second one incorporates the political risk puem It is important to underline that in this
model the cost of equity for a particular projesta particular country may be different
depending on the company under consideration. Tathematical expression of the SBB
model is presented in Equation 1.

1) k.=r +/3iERP+(—y1+g6+y3JPRP,

where f is the risk free rate of the home counflyis the global CAPM beta for company i
corresponding to the optimal capital structure #edindustry of the investment, ERP is the
global equity market risk premiunp; is the access to capital markets score (score @dm
10 with a 0 indicating the best access to capitalkets),y, is the susceptibility of investment
to political risk (score from 0 to 10 with a O iedting the least susceptibility to political
intervention),ys is the importance of the investment for the inmgstompany (score from 0
to 10 with a 0 indicating that the investment onbnstitutes a small portion of the firm’s
assets), PRP is the unadjusted political risk puemi

The unadjusted political risk premium distinguishbe SSB model from the rest adjusted
hybrid CAPM models. Zenner and Akaydin (2002) psp@xamining the political risk for
several reasons. First, practitioners use theigallitisk premium and incorporate the effects
from the political risks in the forecasted casiwBoor in the discount rate. Second, there are
empirical evidences that the political risk meaduby the country ratings has significant
influence on the stock market return (Erb, Harveg ®iskanta, 1995). Thus, the political risk
premium incorporation is permitted in the discorate as a separate element if the effects of
political risks are not included in the forecastedh flows and the systematic risk measure.
The political risk premium should account for sfieciisk factors as corruption, legal risks,
exchange controls, restrictions on transferabiligxation discrimination, etc. Zenner and
Akaydin (2002) propose four steps in political rigliemium estimation but recommend the
bond spread use if it is available.

The PRP is weighted with, v2, andys; parameters. They quantify the qualitative factfrs
the overall macroeconomic, business, investmentitiqgad environment in a particular
emerging market. The disadvantage of gamma parasnetetheir subjectivity since their
value is determined by the appraiser or finanaialyst based on her subjective judgment.

Remaining elements of the Equation 1 are conveatidrhe risk free rate is equal to the yield
of the 10-year government bond of the investorangl) country. The Global equity market
premium is adjusted with the industry beta withpesg to the world market. The industry beta
is calculated from historical data.



Our model

The model presented in Equation 2 is our propasiiio discount rate determination. It might
be viewed as a slight modification of the SSB mdulelit has its characteristics. The model
incorporates: (1) the degree of diversification thie particular investor (imperfectly
diversified); (2) country risk; (3) firm specifigsks; and (4) time varying risk nature.

@ Kk =r, +2 grps SR

YS,
by SCRL,,

where, ris the risk free rate of the investor’s (home)mtoy J, is the unconditional long run
standard deviation of the compang, is the unconditional long run standard deviatibthe

global portfolio, ERP is the global equity markétkr premium, YS is the yield spread
between the yield of long-term government bondapdgnated in a same currency, SgRI
systematic country risk indicator of the investoffeome) country, SCR}; is systematic
country risk indicator of the emerging country.

The Risk free rate

The risk free rate of the home country is proxigdtive yield of the 10-year government
bonds. If one should appraise a long-term reategtaject he could use the yield of a bond
with a longer time to maturity (e.g. 20 year, 3@mef such a bond is available on the market.
If he appraises an investment project with a figedation, he should use the yield of a bond
with time to maturity equal to the duration of theject. The yield of 10-year government
bonds is the most common used proxy of the risk frate (Pereiro 2001, Zenner and
Akaydin, 2002, Estrada, 2007, Gozen, 2012, Ferrgrifd 3, and KPMG, 2013).

The Global equity market risk premium

There is no doubt the calculation of the market peemium is a disputable issue in the cost
of capital determination. Numerous studies find phemium vary depending on (1) the time
period considered, (2) the choice of the risk fseeurity, i.e. Treasury Bills or Bonds, (3)

mean value used, i.e. arithmetic or geometric, @)dhe type of respondent in a survey, i.e.
financial analyst, business consultant, univerpityfessor (Bruner et al. 1998, Siegel, 1999,
Graham and Harvey, 2007, Pratt and Grabowski, 2D@8yodaran 2013, Fernandez et al.,
2013).

The survey of KPMG indicates that Bloomberg, Reuigard Capital IQ are major sources of
financial information, including the equity markesk premium. Their services are paid as
well as those of other financial data providerse liMorningstar, Duff & Phelps, etc.
Appraisers may use theredit Suisse Global Investment Returns Yearbo&GIRY)which

is available free of charge on the web site of @r&liisse. It is the main source of
information in our study. Our model is not bound Hye CSGIRY The employed
methodology of Credit Suisse is sound and rigon the data is available free of charge.
We underline th€SGIRYequity risk premium estimates are based on therfgal premium
approach and all weaknesses of that approach lzeeeint for CSGIRY.

Risk adjustment of the Global equity market risknpium: Beta puzzle



Beta is a widely used parameter for risk adjustnoéihe equity risk premium. The survey of
KPMG (2013) shows that 80% of respondents use freteided by data vendor companies
and 68% apply adjusted beta for thin trading. Peré2006) finds that 32% of Argentinean
corporations use beta derived from comparable to8panies and the use of U.S. beta is
popular among advisors and investment bankersafdaz (2013) documents about 97% of
the professors justify the betas by regressionbsyatabases, textbooks or papers and only
0.9% rationalize the beta using personal judgment.

Numerous papers document the instability of betam@ (1971, 1975) finds that beta tends
to the mean over time and argues that betas exhitehdency to revert towards the grand
mean of all betas. Thus, he proposes a simple tatgms$ formula of beta, which is used and
reported by financial data providers, e.g. Bloomgt®eradjusted beta. Scholes and Williams
(1977) and Lo and MacKinlay (1990) find the existerf an autoregressive process in stock
market return series which is attributed to the-spmchronous trading, which pressures the
beta toward zero.

The thin trading is inherent for emerging markeitcks. They are traded only a few times
each day, the volume is low and they are unlikelype¢ traded exactly at the close of each
session. If a deal is registered at close of thding day the number of shares, which are
traded is negligibly low. Analysts, advisors, amthhcial data providers usually take close
prices for calculating betas. Thus, they face algmaeven negative) correlation between the
emerging markets and the global market due to gyanksonous trading. It turns out that the
high volatile emerging markets become a relatiwsgfe place for investors due to the low
correlation with the global market portfolio or @eped markets. Non-synchronous trading
effect makes the very low correlation misleading.

Beta of a company is estimated with historical datathe last 3 or 5 years using weekly or
monthly data, respect to a value-weighted indexgishe Ordinary Least Squares method
(OLS). One of the assumptions of the OLS is thatdeals are normal distributed with a
mean of zero and constant variance. The assumpfiaonstant variance of residuals is
known as homoscedasticity. Brenner and Schmidtgjl9artin and Klemkovsky (1975),
Belkaui (1977), Bera and Bubnys, and Park (1988), Bey and Pinches (1980) reject the
hypothesis of homoscedasticity in favor of heteedsticity, i.e. time varying variance of the
residuals. The heteroscedasticity makes beta wtbiasd unstable estimate even if it is
significantly different from zero. Schwert and Seg(1990) propose the weighted least
squares (WLS) method to estimate betas capturiadithe varying nature of the residuals
variance.

Patev and Kanaryan (2006) in modeling the volstitit Central and Eastern European stock
markets generalize the basic features of emerdimck smarkets. They are as follows: (1)

significant autocorrelation in return series duaom-synchronous trading, (2) high volatility

persistence, (3) significant asymmetry in both ¢tmaial variance and mean return, (4) lack
of relationship between the stock market volatilityd the expected return, and (5) non-
normality of the return distribution. These chaeaistics of emerging stock markets could be
modeled with a GARCH (1,1) model with Student thdimited residuals proposed by

Bollerslev (1987). The time varying covariance nxais modeled with multivariate GARCH



models. Thus, one should use GARCH family modelght@in more reliable beta estimates,
which justifies most of above-mentioned features.

Bollerslev, Chou, and Kroner (1992) and Engle (30immarize the use of ARCH models
in finance in total sixty pages. The huge bodyitefature on GARCH family models usage in
finance misleads that the GARCH models are pomr@ang academicians. In fact, no one of
the professors attended in the survey of Fenra(®E2A3) cite any of authors proposed the use
of GARCH models in modeling the time varying béefais is not a worrying fact bearing in
mind the “schizophrenic approach to valuation” utedht by professors reported by
Fernandez (2013).

Adjusted beta

Godfrey and Espinosa (1996) propose the adjustid lhés the ratio of the specific country’s
equity volatility to that of the U.S. market. Goeljr and Espinosa’s (1996) argue that the
application of the country beta leads to puzzlieguits in case of valuation in emerging
markets. Moreover, the adjusted beta is correctiéd avfixed ratio of 0.60 in order to avoid
double counting due to the correlation betweenstbhek market and the bond market. Thus,
some of the above-mentioned weaknesses of betmadsti are ignored in discount rate
determination, but the problem with the time vagywolatility remains unsolved.

Estrada (2000) demonstrates the use of downsikengssures in discount rate estimation in
emerging markets. He proposes the applicationefdtio between the semideviation below
the mean of a particular emerging market to theicdeviation below the mean of the global
market. In a later paper, Estrada (2001) testsahestness of the downside risk approach. He
argues the strengths of the semideviation as aipleurisk measure in emerging markets not
a “rather low” figure based on beta.

Estrada in a series of papers advocates the udevaiside risk measures and tests various
measures like semideviation and variety of downdid&as. Value at Risk, Lower Partial
Moments, Expected Shortfall, and Conditional VahdRisk also belong to the group of the
downside risk measures. The statistical propefeshe downside risk measures are not
studied well. Breitmeyer et al. (2001) considera8ms in order to find the most reasonable
(or even best) downside risk measure. They coutdfind the best downside risk measure,
but argue that the Value at Risk performs quiterp@rtobeli et al. (2005) review the
desirable properties of a risk measure taking atwount the investors’ attitudes towards risk.
They affirm that a unique risk measure could nopteee all aspects of an investor's
preferences. Moreover, they examine several priggeitat any risk measure has to take into
account.

Unconditional long run volatility ratio

The Global equity risk premium in the model fromu&tijon 2 is adjusted with the ratio
between the unconditional long run standard demiatif the company and the unconditional
long run standard deviation of the global portfolldie unconditional standard deviation is a
square root of the unconditional long run variangefirst glance proposed unconditional
volatility ratio is similar to the adjusted beta @bdfrey and Espinosa (1996). The difference



is distinguishable. Godfrey and Espinosa’s adjudteth does not incorporate the time-
varying risk nature, the non-synchronous effectam-normality of financial return series.

Given the emerging stock markets features, we p@®@m AR (1)-GARCH (1,1) model in
order to derive the variance forecasts of both amgpand global market. Then the
unconditional long run standard deviation is caltedl and substituted in Equitation 2.

The mathematical expression of the AR(1)-GARCH )XInbdel is presented in Equation 3.
The mean equation is a first order autoregressiodeinof the return series and captures the
non-synchronous effect. The variance equation nsathel time varying risk.

- R=a+tRu+e  efl.~D(0of)
oy =w+ae, + oy,
where R is return at time t for stock iy & the error term conditional to the informati@t at

time t-1 for stock i, s, with unknown distribution with zero mean and sade o .

The y parameter in the mean equation measures thefdst autocorrelation in return series

and captures the non-synchronous effect inherenerfeerging stock markets. The influence
of the effect is reduced calculating the returhaf company at time t based on the weighted
average price not the close price at t.

The variance equation has three parameterso,, fB,. The a, parameter measures the

ARCH effect and reflects the impact of the recesws on the conditional variance. Tl
parameter measures the GARCH effect and the imphaild news on the conditional
variance. The volatility persistence in return egiis measured by the sum of both parameters
a, and S,. If a,+ [, is close to 1 it implies a high degree of volgtilpersistence. In other
words, it means that shocks, which push varianaydvom its long-run average, will persist
for a long time.

The parameters of the variance equation are restrio the. >0,a,>0,8,>0,a, + B, <1.

The last restriction refers to the stationaritytttd GARCH model. Restrictions are related to
the existence of the unconditional long run vareapresented in Equation 4.

(4) 6? -«
1-a _ﬁl

The unconditional long run variance exists onlydf >0. Therefore, whena. >0 the

stationarity condition must hold. Given these tiesobns we prefer the GARCH (1,1) model
to higher order GARCH models, e.g. GARCH (3,2),aaee of two reasons. First, the model
requires long time series in order to capture itne tvarying nature of the volatility and given
the model restrictions parameters estimation ctealdoroblematic. Second, the accuracy of
the plain vanilla GARCH (1,1) model in forecastinglatility is argued, e.g. Vasilellis and
Meade (1996) and Hansen and Lunde (2001).

The appraiser should forecast the conditional vagat periods ahead in order to substitute it
in Equation 2. He needs large data set so thdirtteevarying risk to be captured and model



restrictions to be satisfied. Empirical studies shthat stable and accurate parameter
estimates are obtained using daily or weekly retata series. Equation 5 presents the
generalized formula for the conditional varianceet@st for t+H periods ahead.

A H-1 ~
(5) G|l =62+ (o, + B) o2, +67)

Usually the appraiser forecasts the cash flowsfdeast 5 years ahead and beyond, therefore,
for valuation purposes we assume thét— . Hence, the second term of Equation 5 is
reduced to Equation 4. In other words, when ouedast is for a very long horizon the
forecasted conditional variance tends to the unitiondl long run variance.

The non-normality of financial return series cobklincorporated to the model assuming that
the unknown conditional distribution of error tetfmEquation 3, i.e. D, is Student t, GED or
alpha stable.

The Political risk premium

Sabal (2004, 2008) puts the question of addingthmtry risk premium to the discount rate.
He recommends the country risk premium to be ino@ied to the discount rate only if the
country risk is fully systematic. Fernandez (20I®jices risks like devaluation, end of
convertibility, capital transfer controls, threats democratic stability, etc. could not be
ignored and considered as diversifiable. Moreoggreements with government agencies that
guarantee legal and tax stability and economic libguwim do not eliminate systematic
country risks. Thus, the appraiser should inclutde ¢ountry risk premium in the discount
rate.

In this sense, Zenner and Akaydin (2002) incorportite systematic country risk by
weighting the PRP withy, y,, andys parameters. They quantify the qualitative factufrthe
overall macroeconomic, business, investment, palittnvironment in a particular emerging
market. The disadvantage of the gamma parametéusiissubjectivity since the appraiser or
financial analyst determines their value. Thus, oeeds an objective assessment of the
overall environment of a specific country.

Besides leading world credit agencies OECD, Ecosbintelligence Unit, Business Monitor
International, Country Risk Solutions, Oxford Anadya, and Euromoney magazine assess
both political and country risks. The informatidrey provide is paid. An exception form this
practice is the Index of Economic Freedom, pubtishg the Wall Street Journal and The
Heritage Foundation.

In our model, we substitute gamma parameters witmase objective indicator of the
systematic country risk. The Index of Economic Ema of the Heritage Foundation is
accepted as a systematic country risk indicatoEguation 2. The economic freedom is
measured based on 10 quantitative and qualitafigtorfs, categorized into four groups: (1)
Rule of Law (property rights, freedom from corrapt); (2) Limited Government (fiscal
freedom, government spending); (3) Regulatory kgficy (business freedom, labor freedom,
monetary freedom); and (4) Open Markets (tradedivee investment freedom, and financial
freedom). Each of the ten economic freedoms withése categories is graded on a scale of 0
to 100, where 100 represent the maximum freedora.deta are available on the web site of



the Heritage Foundation. The Index provides anabive tool for analyzing the fundamentals
of economic growth and prosperity of 186 economies.

The Index of Economic Freedom is chosen as a sgkegountry risk indicator since it is an
objective measure of the country risk, it incorpesamost of the significant systematic
country risk factors and it is freely available thie web site of the Heritage Foundation. We
should note that one could use another index &Rl,S.9. Euromoney Country Risk score.

The ratio between the SCRBIf the investor’'s country to the SCRI of the emeggcountry
adjusts the yield spread of long-term governmentdsoof the emerging market under
consideration and the long-term bonds issued bymestor’'s government. We prefer to use
sovereign bond spreads instead of one of the aligas proposed by Zenner and Akaydin
(2002). The yield spread is a good indicator ofimrestor's required returns and reflects
market expectations for certain government bondmeSpractitioners are skeptical about the
precision of the yield spread since it is sensitwdactors like news shocks, international
capital flows, and market fluctuations.

Case Study

In order to get a sense of the estimates genebgtedr model, we consider the case of a U.S.
investor. We assume that he examines the opporttmiinvest in Bulgarian REITs and
considers those trusts, which belong to the BGREd[Ex and are most traded names. Table 1
presents the descriptive information of the REIesshall consider. Advance Terrafund and
is specialized REIT in acquiring and managing aricafjural land. Bulgarian Real Estate
Fund (BREF) is a diversified REIT. The average ydaiblume over the recent 3 months is
0.10% of free-floated capital.

Table 1. Descriptive information of the most tradedBulgarian REITs

3 month
Indust Outstanding | Last 3 month average daily
Symbol Issue classificz?t/ion Free-float number of average daily volume as a
shares volume percent of free
floated capital
6A6 Advance Terrafund REIT Agricultural lang 63.70% 85 110 091 57 2472 0.11%
5BU Bulgarian Real Estate Fund REIT Diversified 7BPb 60 450 000 39 550 0.08%

Source: Bulgarian Stock Exchange Sofia.

Table 2 presents parameter estimates of the ARGARCH (1,1) model with t distributed
residuals. The daily US dollar return is calculageda natural logarithmic difference of the
daily weighted average prices converted in US dallen non-trading days, we use the spread
between best bid and ask prices for the particdér. Thus, we do not use the weighted
average price from the last trading session sineemant to reduce the influence of non-
synchronous trading. The data set for calibratimg AR(1) — GARCH (1,1) model with t
distributed residuals includes the period of Audit2009 — August 10, 2014. The vector of
parameters of the model is estimated using the idiaxi Likelihood Method.



Table 2. Parameter estimates of the AR(1) — GARCH1(1) model with t distributed
residuals

R =a+t)R, +¢ eil‘ll—l~D(0'a-if)1

o it2 =Wt aﬁf—l + ﬁlanz—l
where R is return at time t for stock |;; é&s the error term conditional to the informatiat at time t-1 for stock
I, li.1, with unknown distribution with zero mean and amieaif.

« [ v [ o [ o | o | o
Advance Terrafund 0.00100 -0.05809 0.000011  0.14543 0.84690 2.99700.00149
BREF -0.00003| -0.12650| 0.000014 0.21639 0.775p9 3.2181 0.00186
MSCI 0.00058 0.15014 0.000006  0.050p7 0.94400 4.71210.00119

Note: Numbers in bold face are significant at 1%krevels.

All parameters estimates are statistically sigaificat 1% risk level. We observe significant
negative autocorrelation in return series of bothlTRs. Nevertheless, we adjusted price
series for potential non-synchronous trading efflet significant first order autocorrelation
could be induced from a positive feedback tradifipe sum of ARCH and GARCH

parameters is close to 1, which argues the existehbigh volatility persistence. Thus, high
volatility as well as low volatility tends to la&ir a long period. The long run unconditional
variance estimates show that BREF has a highetiltgléhan Advance Terrafund. Thus, we
might expect that the cost of equity of BREF wil ligher than that of Advance Terrafund.

Table 3, Panel A illustrates the application of model. The risk free rate is the yield of the
10-year US government bond as of August 10, 20h& ¥ield spread is calculated as a
difference of the yield of the 1-year Bulgarian gowment bond denominated in USD and the
respected yield of 1-year US government bond. Weeaubond with 1 year time to maturity
since it is the only available security denominatedS dollars.

The real global equity risk premium published ia @redit Suisse Global Investment Returns
Yearbook 2014or the period 1900-2013 relative to the long-tdsonds is 3.3%. The real
equity risk premium is converted to nominal basedhe expected inflation of IMF. We use
the average of expected inflation for 2014. Theeexgd inflation for advanced economies for
2014 is 1.5%, while for emerging and developing ¢oes is 5.5%. Thus, the arithmetic
mean world inflation is 3.50%.

The country risk is incorporated via the Index ofoBomic Freedom of the Heritage
Foundation. In the latest ranking, USA is classdlifia the group of mostly free economies
with an overall score of 75.5. The Bulgarian ecopdrelongs to the moderately free country
with an overall score of 65.7. Thus, the Bulgaeaonomy is more risky than the US one.

Panel B of Table 3 shows the cost of equity deteation for both REITs using historical
beta estimates. We substitute the unconditiona) tam volatility ratio with the standard beta
coefficient. We regress the particular REIT’s wgealdiS dollar returns to the returns of MSCI
World index for the last two years. Then, we adjtie raw beta applying the Blume’s
equation. In other words, we apply the methodoloigBloomberg for beta estimation.



The negligible small beta coefficients of both R&IFEduce the cost of equity to 6.90% for
Advance Terrafund and 8.19% for BREF. These figues twice lower than the cost of
equity estimates obtained from the application af onodel. Thus, the application of
International CAPM model for cost of equity estimatwill underestimate the risk of a given
company from a particular emerging market.

Table 3. The Cost of Capital of the Bulgarian REITs Modified SSB Model

K =r, + 7 grp+ = Rb vg,
G SCRL,

where, 1 is the risk free rate of the investor's (home) moy, &, is the unconditional long run standard
deviation of the companyg,, is the unconditional long run standard deviatibthe global portfolio, ERP is the

global equity market risk premium, YS is the yialoread between the yield of long-term governmemidbp
denominated in a same currency, SCRIsystematic country risk indicator of the inwe® (home) country,
SCRLEy is systematic country risk indicator of the emeggtountry.

Advance Terrafund BREF
Panel A. Equation
Investor’s Risk free rate 2.431% 2.431% 2.431%
SCRI USA? 75.50
SCRIBG? 65.70
1 year bond yield of Bulgar? 1.€43%
1 year bond yield of USA 0.091%
Yield Spread 1.552% 1.552% 1.552%
Adjusted Yield Spread with the country risk 1.784% 1.784% 1.784%
Real Global Equity Risk Premiufn 3.30%
Expected Inflatiorf 3.50%
Nominal Global Equity Risk premium 6.9155% 6.9155% 6.9155%
Unconditional Volatility Ratio 1.2588 1.5674
Risk Adjusted Global Risk Premium 8.70% 10.84%
Cost of equity 14.47% 16.61%
Panel B. Equation 2: the unconditional volatilitgtio is substituted with the adjusted raw beta
Raw betd 0.082 0.363
Adjusted betd 0.38¢ 0.57¢
Cost of equity 6.90% 8.19%

Note 1. http://www.investing.com/rates-bonds/u.s.-10-yeamdbyield

2. www.heritage.org

3. http://www.investing.com/rates-bonds/u.s.-1-yeandyield

4. http://www.boerse-frankfurt.de/en/bonds/bulgarieP#+05+regs+XS0145623624

WWW.MSci.com

5. Credit Suisse Global Investment Returns YearRB0aK p. 61

6. World Economic Outlook, April 2014, IMF., 187

7. The standard procedure for estimating beta:regireg the REIT’'s weekly US dollar returns to thtmes of MSCI World index for the
last two years.

8. Adjusted beta = (2/3)* Raw beta + (1/3) * 1




Concluding Remarks

The appropriate determination of the discount nateperforming real estate valuation
throughout the Income Approach was the main goathef study. We proposed a model,
which is a modification of the Salomon Smith Barmegdel for cost of capital determination.
The model assumes that (1) the Bulgarian finantiatket is partially integrated into the
Global market, (2) the purchase parity holds inltreg run, and (3) the lack of size effect.
Moreover, it reflects some common characteristaseimerging markets: (1) the degree of
diversification of the particular investor (impestfly diversified); (2) country risk; (3) firm
specific risks; and (4) time varying risk nature.

We introduced a more objective systematic courisk indicator than the one proposed in
Salomon Smith Barney model. The Index of EcononmeaeBom of the Heritage Foundation
substitutes the gamma parameters term. The Glojstlyerisk premium is adjusted with the
unconditional long run volatility ratio. The compans of the ratio are derived from the
AR(1)-GARCH (1,1) model with non-normal distributessiduals. Thus, we incorporated the
non-synchronous effect and time varying risk inhéfer emerging stock markets.

The case of U.S. investor who considers an invastrimea couple of Bulgarian REITs was

used as an illustration of the model. It revealmerous directions for further developments
and improvements. For example, the incorporatiothefindustry beta, the leverage effect in
the unconditional volatility using asymmetric GAR®@#kbdels, the approach of Rojo-Ramirez
et al. 2011a, 2011b), Montalvan and Sarrio (2086) Canadas and Rojo-Ramirez (2011) for
valuing privately held companies.
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