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Abstract

The article reveals the possibilities of using the bottom-up beta method in the Capital Asset Pricing Model (CAPM) as an
alternative to regression analysis because of its limited using in the Russian realities. For this reason, the article presents the
comparative analysis of methods for estimating the beta parameter. Having analysed the benefits and shortages of the
approaches, in further calculations the authors focused on bottom-up beta approach for analogue companies, which takes into
consideration fundamental parameters of company. To prove consistency of estimation of return of equity using the bottom-up
beta method in the Capital Asset Pricing Model instead of "raw" beta, analysis of return of equity has been carried out in two
ways. In confirmation of the advanced assumption, return of equity estimated by bottom-up beta method was more precise than
using regression analysis in comparison with the real return of company’s equity. Despite consistency of obtained estimation, it
should be noted that this method requires further and deeper research and corrections due to a number of critical remarks
made in the course of comparative analysis. In conclusion the authors propose recommendations for solving contradictory
points identified during the analysis.
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1. Introduction

It is well known that growth of investments in different sectors of national economy is of the essence for high rates of
economic growth. Investments most actively provide for primary goal of financial management that is maximization of
welfare of business owners by forming effective opportunities for its market value growth (Sharpe et al., 2007). Stable
growth of capitalization of the company is one of the main indicators of its investment attractiveness. In this connection in
the course of business it is important to monitor value fluctuations, which may be done with assessment of return of
equity.

Requirement for definition of correct methods for assessment in Russian market is determined by low activity of
foreign and domestic investors in terms of high risk and uncertainty. Such circumstances stipulate timeliness of the
chosen subject.

In the wide sense, uncertainty implies the impossibility of event probability's calculation based on scientific
background. Risk is a situation when an investor can evaluate the spread of possible returns of the investments and the
certain event probability based on historical data or experts’ opinion (Brealey et al, 2013).

Undoubtedly, the experience of the largest foreign investment companies and information agencies in the
assessment of the equity’s return must be carefully studied, analyzed and adapted to Russian condition (Damodaran,
2010).

2. Methods

In academic circles and in corporate financial management practice the most common method of ROE calculation is
Capital Asset Pricing Model (CAPM), developed by W. Sharpe and J. Lintner (Sharpe, 1964; Lintner, 1965).

Expected return of equity capital (R) we may express in terms of the following formula:

R=R, +B*(R, R, ),

where: ®: - risk-free rate of return;

£ — coefficient characterizing systematic risk measure

R, — market rate of return;

(%, ~®,) — mean market risk premium.
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Beta coefficient expresses sensitivity of financial assets return to market risks and is calculated by the formula:

_CovlK,.K,)
()

where: €*(K.-K,) _ covariation between return on equity of a company and market return;

%, —variance of market rate of return.

Impropriety of using the model is seen mostly in developing markets because of the lack of informational
effectiveness and low liquidity of assets. The distinctive feature of the developing markets is confined in the significance
of the specific risks, related to government policy in regulation of the economy, institutional protection of investors and
corporate management (Estrada, 2002).

Criticism towards CAPM model on the part of academic circles is focused mainly on inconsistency of its
assumptions and practical application of regression analysis, which results in a so called “raw” beta (Blume, 1975; Levy,
1971). Taking into consideration specific nature of Russian capital market, which is characterized with low liquidity of
small-cap stocks and dominance of some major companies, in many cases beta coefficients obtained by means of
regression analysis are non applicable or require significant adjustments (Hwang and Pedersen, 2002; Barry et al., 2002).
Therefore, the need arises to detect another method of beta coefficient assessment, that would allow to mitigate
disadvantages of a traditionally used one.

Alternative approaches in estimation of beta parameters spread in emerging markets (including Russian market):
Bottom-up beta method for analogue companies by R. Fuller and G. Kerr (Fuller and Kerr, 1981) and Accounting beta
approach by N. Hill and B. Stone (Hill and Stone, 1980). Major differences are presented in Figure 1.

Back testing of capital market J . e 3 Estimation on reported data of |
(regression method) E 0L OFL company eamings |
charactenstics of assets (bottom- (a ingreporting method) |
up beta)

Equity beta. Selection of: a) Record of demand stability, Accounting beta is estimated in
valuation horizon period; b) product characteristics, comp gression of company ingsto |
observation interval; ¢) market growth range and :ate: ° pany portfolio g |

index. operational and financial
leverage effects.

Figure 1. Beta coefficient structuring in fundamental effect characteristics (Teplova, 2013)

Having analysed the benefits and shortages of the said approaches, in further calculations we focused on bottom-up beta
approach for analogue companies, which takes into consideration fundamental parameters of company, such as: specific
nature of activity (range of activity, market value, life-cycle stage etc.); financial and operational leverage.

Analogue company-based sample selection '

a

Calculation of mean beta, tax rate, ratios of loan and equity capital, and
fixed and vanable costs

B\ S

Calculation of unlevered beta for economic sector:

Unlevered [ sector = mean Psactor’ [1 + (1 =t sactor) = g'mor]

by

Calculation of sector beta with account of cost structure:

Bisctor=unlevered [ sector’ (1 ‘-% sector)

&

Calculation of unlevered beta for a company:

Unlevered [ company =P sector % (1 + % compazy)

4

Calculation of levered beta for a company:

P company = unlevered B company * [1 + (1 — t company) * E company]

Figure 2. Bottom-up method computation algorithm (Guseinov, 2009)
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Such approach enables to take into account the tendencies of sector and specific nature of analysed company.

To prove consistency of estimation of return of equity using the bottom-up beta method in the CAPM instead of
"raw" beta, analysis of return of equity of Russian telecommunication company MTS has been carried out in two ways.

Mobile TeleSystems Company OJSC (MTS) is a leading telecommunication operator in the Russian and CIS
markets. It provides services to more than 102 million subscribers. From 2000, MTS securities are publicly traded on the
NYSE. In 2013, MTS brand was in Top 100 Most Valuable Global Brands according to BRANDZ™ rating and was
recognized the most expensive telecommunication Russian brand (MTS, 2014).

Bloomberg data selection method has been used in the analysis: period: 2 years, stock price fixation frequency:
weekly, observations quantity: 104 (Bloomberg, 2013).

Estimation by bottom-up beta approach for analogue companies may be presented as step-by-step algorithm
shown in Figure 2. D should be understood as loan capital, E - equity capital, t - effective tax rate, FC — fixed costs, VC -
variable costs of company.

3. Results

Required data on stock quotes is on the open access in many Internet resources (Finam, 2013; Nasdag, 2013).
Regression method was used for "raw" beta calculation (0,67). On the basis of statistical data calculation of average
annual market return was carried out for the similar period (68,12%) and risk-free rate (average annual government bond
return) - 1,14%.

Then expected return of MTS equity is:

R =1,1403 + 0,6714 * (68,1227 - 1,1403) = 46,11 %.

By algorithm shown in Figure 2, an analysis of telecommunication sector has been made and most successful
public companies, as analogues of MTS, have been revealed. The list of indices required for further calculation is
represented in Table 1.

Table 1. Data of analogue companies for bottom-up beta calculation

Company Country Market capit.a_lization, usbD Raw Effective tax FC/ DIE
million betas rate, % VC
MTS Russia 17 228,00 X 29,35 0,69 | 1,21
China Mobile Hong Kong 172 600,00 0,70 32,54 0,41 | 0,51
AT&T USA 137 380,00 0,61 33,98 0,28 | 1,39
Vodafone Group Great Britain 147 230,00 0,74 24,91 0,30 | 0,63
Verizon Communications USA 108 720,00 0,64 27,39 0,23 | 2,70
Comcast Corporation USA 88 030,00 1,05 41,39 032 | 1,74
France Telecom France 72 200,00 0,75 16,32 0,23 | 2,39
America Movil Mexico 71 125,00 1,26 27,66 022 | 1,77
Deutsche Telekom Germany 69 906,00 0,70 26,88 0,64 | 1,56
Telecom ltalia Italy 40 320,00 1,02 41,02 0,28 | 2,37
BCE Inc. Canada 27 272,00 0,84 14,58 0,29 | 1,19
Average mean X 86 546,45 0,83 28,73 0,35 | 1,59

Data of market capitalization and beta coefficients were drawn from publicly open Internet sources (Bloomberg, 2013).
Other calculations of the table are drawn on the basis of analogue companies' financial reporting (Ycharts, 2013).
Effective tax rate for each company was determined by ratio of paid profit tax to profit before tax for the period.

As a result we have obtained the following industry-average indicators: “raw” beta (0,83), effective tax rate (28,73),
fixed costs to variable costs ration (0,35) and debt to equity ratio (1,59).

Following the algorithm formulas, all sub-aggregates have been obtained: unlevered beta for sector (0,39); beta for
sector (0,29); unlevered beta for MTS (0,49) and beta for company (0,90).

Basing on the data obtained, the results of expected return of MTS equity calculations are as follows:

R =1,1403 + 0,9035 * (68,1227 - 1,1403) = 61,66 %.

To determine correctness of returns assessment, calculation of actual return of equity has been performed. Return
of MTS equity for the period made 67,48 %.

Variance analysis shows that analyst who selected the use of "raw" beta would mistake in expected return
appraisal (estimated value 46,11 %) to 21,37 points in absolute terms. Forecasting return is lower than an actual one to
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31,67 %. In case, if analyst prefers bottom-up beta approach, forecasting return would be equal to 61,66 %, which is
below the actual one just to 5,82 points in absolute terms. In this case return of MTS equity is underestimated only to 8,62
%.

Computational data confirmed consistency of put forward assumption and rate of return, calculated by bottom-up
beta method, is closer to actual returns than calculation by means of classical regression analysis. “Raw” beta matched
confidential interval (0,67), but final returns estimation was much lower than the actual one.

According to bottom-up method, taking into consideration the trends in telecommunication and specific nature of
company activity, the coefficient has been estimated at 0,9, which has corrected the predicted returns and maximally
brought it towards its actual value.

4. Discussion

Despite consistency of obtained estimation, it should be noted that this method requires further and deeper research and
corrections due to a number of critical remarks made in the course of comparative analysis:

1. Betas of analogue companies are calculated traditionally and can not fairly present the real state of companies
and the sector (Collins, 2006; De Swaan and Liubych, 1999).

This problem is less evident and critical due to error smoothing in beta estimation by specification of sector

average beta. So, average error mean is lower than beta error for one company.

2. During correction of average sectoral beta with consideration of operational and financial leverage and
calculation of beta for company, the recent reporting data were used, thus neglecting the possibility of
significant changes in capital structure or company expenditure in the following period (Serra, 2003).

This disputable moment is characteristic for estimation of capital structure and costs of analogue companies, the
values of which effect the average sector mean values and beta for analysed company, consequently. It is possible to
resolve differences by calculation of mean value of such correlations for companies for several preceding periods, but
such analysis would take long and unlikely correct the final beta for the company.

3. Many companies do not disclose the structure of expenditure in their reports, that is why it takes a deeper

analysis of expenditure items to specify expenditure character (Feldman, 2005).

Usually, the company's profit and loss account is used for analysis, where amortization and managerial costs are
treated as fixed costs, while operating and selling costs are treated as variable costs. Although managerial costs may
also depend on production volume, then cost structure value will be different.

4. Annual mean market return and financial instruments return, which are considered risk-free, also effect the
forecasting return estimation. Values of those parameters directly depend on the period selected for data
analysis, the frequency of price fixation by relevant instruments indices, which is another contradictory
moment in estimation (Fernandez, 2004; Roll, 1977).

According to crisis period analysis, after-crisis returns are always understated, since it is based on data dynamics
for previous periods, which reflect generally recession in stock market. And degression of return on equity, which is not
stipulated by the general recession in the market or in the sector, is faintly detected by bottom-up beta method of
analogue companies.

5. Conclusion

At present there is a need for adjustments to the methodology for assessing the return of equity of Russian companies in
connection with the necessity of taking into account peculiarities of the Russian market as a whole.

It is known that there are a number of critical remarks concerning prerequisites of the Capital Asset Pricing Model
and traditional algorithm for calculating the parameter beta. Therefore there is a need to use another method for
calculating the beta that provides more correct results.

Analysis of alternative methods for the assessment of return of equity allows to select the bottom-up beta method
for analogue companies, which takes into account specifics of the company and trends of the industry.

In confirmation of the advanced assumption, return of equity estimated by bottom-up beta method was more
precise than using regression analysis in comparison with the real return of company’s equity.

We have developed recommendations for leveling controversial issues detected in the process of the beta
estimation. But it should be noted, that detailed analysis of all factors affecting the final index of forecasting return is
required.
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