
Baltic Journal of Economic Studies  

163

Vol. 4, No. 1, 2018

Corresponding author:
1 Department of Finance and Entrepreneurship, Sumy State University.
E-mail: l.zaharkina@finance.sumdu.edu.ua
2 Department of Finance and Entrepreneurship, Sumy State University.
E-mail: m.abramchuk@finance.sumdu.edu.ua

* This work was supported by the Ministry of Education and Science of Ukraine (Project No. 0117U003922 “Innovative drivers of national 
economic security: structural modelling and forecasting”)

DOI: https://doi.org/10.30525/2256-0742/2018-4-1-163-168

THE CORRECTNESS OF THE CAPM-MODEL APPLICATION  
IN THE UKRAINIAN REALITY IN TERMS  
OF INVESTORS FINANCIAL SECURITY*  

Liudmyla Zakharkina1, Maryna Abramchuk 2

Sumy State University, Ukraine

Abstract. Purpose. The purpose of this article is the research of correctness of CAPM-model application in the 
Ukrainian stock market and the analysis of the time factor’s influence on the results of this model application. This 
problem acquires a special relevance for the provision of the investors’ financial security, who act in the conditions 
of significant uncertainty and high risk of the Ukrainian stock market. Methodology. In this work, methods of 
dynamic lines’ analysis, statistical, structural, comparative, correlation-regressive analysis were used. As the initial 
data during the research of profitability of the Ukrainian enterprises’ shares, the data of the exchanging prices 
of the Ukrainian emitters’ securities, according to the results of the trades in the Public JSC “Ukrainian Exchange”, 
were used. Results. Contemporary approaches to the CAPM-model application in the markets, which are being 
developed, were analysed. As the result of this analysis, it was revealed that most of the scientific researches in 
this area emphasize incorrectness and unreliability of the results as to the prediction of the profitability indexes 
on such markets. Calculation of the β-coefficient for the Ukrainian emitters’ securities for the various investments’ 
horizon periods was done. The results of the calculation showed that the value of the β-coefficient varies greatly on 
the terms of investment and is not of the strictly consistent pattern. Stock market profitability per month based on 
UX-index and considering the investment horizon period was calculated. The expected profitability of the Ukrainian 
emitters’ securities was distinguished and compared to their real rate of returns. During the profitability analysis 
in the investment intervals, exponential moving average with its further shift for a month was used. It gave an 
opportunity to distinguish an average monthly profitability in the various investment horizon periods (1 till 12 
months). Practical significance. The application of the suggested approach can become an additional technique for 
the estimation of the investment attractiveness of securities of the stock market emitters in the various investment 
horizon periods that, in its turn, will increase the safety of such investment. Conclusions. The conclusion was made as 
to the correctness of the CAPM-model application in the Ukrainian reality, according to which it is almost impossible 
to define the exact regularity of the behaviour of indexes of the expected and real profitability depending on the 
investment horizon period. It casts doubt on the possibility of the appropriate and correct application of the CAPM-
model in the Ukrainian stock market. This conclusion, in general, coincides with the conclusions of many scientists, 
who conducted similar researches in the stock markets of other developing countries.
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1. Introduction
One of the widely-discussed topics of the stock 

market is the issue of the manifold definition of the 
relation of profitability to risks, that is common for 
different financial investment tools. Investigation of 
this point started in the 1950s (Markowitz, 1952; 

Sharpe, 1964) and was developed later by such well-
known scientists and experts (Treynor, 1962; Lintner, 
1965; Mossin, 1966; Black, Jensen, Scholes, 1972) and 
others and, as the result of their scientific researches, the 
contemporary model of the capital assets estimation 
(CAPM) was formed. Later, this model was corrected 
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and modified considering different conditions of the 
stock markets.

Despite the huge quantity of the research papers in 
this sphere, there appears the necessity to check the 
possibility of the application of the CAPM-model in the 
Ukrainian stock market, which is much more fluctuating 
and unstable then contemporary European markets, 
according to the studies (Zakharkin, Zakharkina, 
Antoniuk, 2017). Especial interest in such studies is 
paid to the problem of considering investment horizon 
period, as in the majority of the research works the 
profitability of the market tools is measured annually, 
though at the same time very often financial investors 
work within much shorter investment periods. The 
reasons for this are fast movement and fluctuating of 
the contemporary stock markets that make investors 
re-structure investment portfolio.

Thus, the research works in this field are very relative. 
They go in line with “Complex Program of Development 
of Ukrainian Financial Sector till 2020”, the main 
purpose of which is the creation of the financial system 
that is able to provide stable economic development 
by means of effective re-distribution of the financial 
resources in the economics based on the development 
of the appropriate market competitive environment 
according to the EU standards.

The aim of the study is a study of the correctness of 
the CAPM-model application in the Ukrainian stock 
market and influence of the time factors on the results 
of this model application.

The subject of the study is theoretical, methodical, 
and practical aspects of the CAPM-model application 
in the Ukrainian stock market based on the estimation 
of the profitability indexes of the securities, which, in 
its turn, is an indicator of the decision-making for the 
financial investors.

2. Analysis of the global approaches  
to the CAPM-model application

Active investigations as to the possibilities of 
application of CAPM-model and its modifications go 
back to the 1970s, among which one can distinguish 
classical works (Black, Jensen, Scholes, 1972; Fama, 
French, 1992), which the background and the main 
issues of this model were settled. The further scientific 
works of this sphere were devoted to the critical 
analysis of the model and ways of its improvement. 
For example, in the paper (Roll, 1977), the issues of 
market portfolio and assessment of its profitability 
were examined. As the portfolio, the appropriate 
stock indexes were used. Along with that, the choice 
of such portfolio will influence on the result of the 
calculation of the β-coefficient, and consequently, the 
total result of the application of this model. The issues 
of the distinguishing of the β-coefficient, which is the 
key characteristic of the CAPM-model and problems 

of its stability, are examined in the works (Levy, 1971, 
Blume, 1975, Scholes, Williams 1977). Researches of 
these scientists showed irregularity of the approach, 
on which the calculation of β-coefficient was based, for 
the prediction of future profitability and risks of the 
financial actives  – definite shares. Along with that, for 
the investment portfolio, the value of the β-coefficient is 
quite stable and tends to one with time that means that 
the risk tends to the mid-market rate.

Recently, studies of the possibilities and special 
features of the CAPM-model application in the 
developing markets became widely spread. Along 
with this, the majority of the authors emphasize the 
incorrectness and unreliability of the results as to 
the expected profitability indexes in such markets. 
This is explained by the difficulties of definition and 
substantiation of the basic characteristics of the model 
(riskless profitability, expected market profitability, 
β-coefficient) because of the underdevelopment 
of appropriate stock markets, absence of their 
informational effect, specific set of risks, that is 
characteristic to the developing economies.

Very important factor, which influences the results of 
the CAPM-model application, is the orientation on the 
investment horizon periods, issues of consideration of 
which were studied in works (Merton, 1973; Harvey, 
1989; Robertson, Wright, 1998; Ibbotson, Chen, 
2002; Gibson, 2013) and by others. The results of the 
researches of these scientists, which were conducted 
on the factual basis of American stock market, showed 
that in different investment horizon periods, there exist 
different interconnections between profitability and 
risks of financial assets, which differ greatly both within 
the type of assets (shares, stocks, treasury bills) and 
within duration of investment horizon periods.

Similar investigations were conducted by the Russian 
scientists (Berzon 2014; Abramov, Radygin, Chernova 
2015, Boyarskiy 2016), who, taking as an example 
young developing Russian market (which is very much 
alike with Ukrainian one), analysed the time factors 
of influence on the profitability and risk in the stock 
market and came to various and sometimes controversy 
conclusions, as to the investment attractiveness of 
different financial tools.

Among Ukrainian scientists, who made a valuable 
impact into the development of methodology and 
practice of decision of stated above problems, one 
can distinguish works (Diakonov, Oleksich, 2010; 
Zavorotnii, 2014; Kukhta, 2005; Lukianenko, 2007).

Despite the presence of these and other publications, 
the actual absence of the studies of the behaviour of 
CAPM-model components in Ukrainian stock market 
substantiates the relevance of this paper. The issue of the 
influence of investment horizon periods on the CAPM-
model characteristics and, first of all, on the value of 
β-coefficient, which measures the securities’ volatility 
relative to the mid-market risks.
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3. Application of concepts of the CAPM-model 
to the securities of Ukrainian emitters

As it is known, CAPM-model characterizes the process 
of formation of the market price on definite securities 
(other objects of real and financial investments) in 
conditions of the perfect capital market and considering 
systematic risks, which are not diversified. According to 
it the expected asset profitability, that is assets portfolio, 
is equal to the sum of riskless interest rate and awards 
for the investment risks in the definite asset, which is 
defined as the multiplication of the systematic risk level, 
characteristic for this asset and midmarket award for 
risks (Sharpe, 1964; Capital Asset Pricing Model):

ifmfi rrrr β⋅−+= )(                 (1)

where ri – expected profitability of i-asset;
rf – profitability of the riskless asset;
rm – expected market profitability;
βi  – β-coefficient of і-asset, which estimates the rate 

of its profitability to the fluctuations of the market 
profitability (Mertens, 1997), or measures the 
systematic risks (market risk).

β-coefficient can be calculated relatively to the 
definite shares, other investment objects or investment 
portfolio. To calculate β-coefficient, it is necessary to 
process statistical data, which characterize variations 
(fluctuations) of the efficiency of the chosen investment 
object for several previous periods, riskless interest rate, 
and an average profitability of the market portfolio. For 
this, it is necessary to calculate such indexes:
– Mean square (standard) deviation of values of 
analysed asset’s efficiency in the definite periods from 
the average asset efficiency during the studied period;
– The correlation coefficient, strong connection 
between the rate of profitability of the studied asset and 
the average rate of profitability in the market in general;
– Mean square (standard) deviation of the profitability 
of the investments (RM) in the market in general 
(Capital Asset Pricing Model).

The commonly-known equation for the calculation of 
the β-coefficient can be written as follows (Kojefficient 
beta. Formula. Sovremennye modifikacii):
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where ri – profitability of i-asset;
rm – market profitability;
σm

2 – distribution of the market profitability.
At this, asset profitability and market profitability are 

defined according to the data of historical observations. 
As the input data during the examination of profitability 
of Ukrainian enterprises shares, the data about the stock 
rates of Ukrainian emitters’ securities according to the 
results of the trades in the JSC “Ukrainian Exchange” 
were used. For calculation of historical data of the market 
profitability, the UX index of Ukrainian shares was used. 
Calculations were based on the five-year period from 1 
January till 31 December 2016. On this horizon period, 
the studies were conducted in such possible investment 
intervals: 1, 2 … 12 months. In the profitability analysis 
in the investment intervals, exponential moving average 
with its further shift for 1 month was used. Such an 
investigation technique was chosen considering the 
existing analogue approach presented in works by 
(Berzon 2014; Boyarskiy 2016) and by other scientists. 
Calculation of market tools’ profitability per month was 
done with the help of formula: 
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where rim – profitability per month in і-period;
Іі  – securities exchange rate (UX index) at the 

beginning of investment period;
І0 – securities exchange rate (UX index) at the end of 

investment period;
t – the number of months in the investment period.
β-coefficient calculation for various investment 

horizon periods was done using the possibilities of Excel 
program. For example, for the Public JSC Raiffeisen 

 

y = 1,0527x + 0,0138
R2 = 0,5199
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Fig. 1. Results of the β-coefficient calculation for the Public JSC Raiffeisen 
Bank Aval for the investment horizon period 1 month (2012–2016)

Source: compiled by the authors
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Bank Aval, the results of the β-coefficient calculations for 
the investment horizon period 1 month is the following 
(presented in Fig. 1). Β-coefficient is equal to 1,0527.

Similar calculations were done for 10 Ukrainian securities 
emitters for various investment horizon periods. Results of 
the calculations are presented in Table 1.

The further investigation of the correctness of 
application of the CAPM-model in Ukrainian 
market was conducted by calculation of the expected 
profitability of the Ukrainian emitters’ securities using 
Formula 1 and comparing it to the actual profitability 
indexes (ria), which were shown by the securities in 
2017. At this, as the riskless profitability, there was 
accepted the profitability of the bond certificate of 
domestic government loan (BCDGL), which was equal 
to 14% annually in 2017 (in hryvnia), which constitutes 
1.17% monthly.

The procedure of distinguishing the expected 
profitability in Formula 1 settles definite questions. 
Generalizing the contemporary scientific-
methodological approaches to the definition of such 
profitability and considering that this investigation is 
based on its actual indexes for 2017, there was calculated 
the monthly profitability based on the UX-index and 
considering investment horizon periods. Calculation 
results are presented in Table 2.

Thus, substituting the stated above data into 
Formula  1, the expected value of the listed above 
Ukrainian emitters’ securities for 2017 was calculated 
and it was compared to the real profitability of the 
securities in various investment horizon periods – from 
1 till 12 months. The results of these calculations are 
stated in Table 3. The difference between the real and 
expected profitability presents the coefficient α (αі), 

Table 1
β-coefficients of the Ukrainian emitters’ securities in various investment horizon periods  
(based on 2012–2016 data)

Emitters’ securities
Investment horizon periods (months)

1m. 2 m. 3 m. 4 m. 5 m. 6 m. 7 m. 8 m. 9 m. 10 m. 11 m. 12 m.
PJSC Raiffeisen Bank Aval 1,05 1,22 1,24 1,32 1,39 1,42 1,49 1,54 1,60 1,68 1,74 1,84
PJSC “Ukrsotsbank” 0,72 0,50 0,41 0,39 0,33 0,41 0,45 0,46 0,49 0,53 0,57 0,58
PJSC “Ukrtelekom” 0,38 0,64 0,64 0,61 0,65 0,63 0,58 0,53 0,46 0,47 0,42 0,39
PJSC “DTEK 
Dniprooblenerho” 0,11 0,37 0,39 0,57 0,81 0,99 1,12 1,24 1,75 2,25 2,25 2,59

PJSC “DTEK 
Dneproenergo” 0,66 0,93 0,79 0,90 1,17 1,40 1,56 1,76 2,04 2,28 2,33 2,43

PJSC “Centrenergo” 1,14 1,22 1,19 1,15 1,16 1,13 1,15 1,13 1,11 1,05 1,01 0,98
PJSC “MOTOR SICH” 0,85 0,78 0,74 0,66 0,59 0,58 0,57 0,58 0,56 0,55 0,55 0,55
PJSC “Ukrnafta” 1,36 1,54 1,62 1,64 1,70 1,76 1,72 1,63 1,56 1,47 1,39 1,28
PJSC “Kryukov Railway 
Car Building Works” 0,69 0,67 0,62 0,60 0,63 0,66 0,64 0,61 0,60 0,60 0,57 0,53

PJSC “Automobile 
Company” Bogdan Motors” 1,09 1,51 1,67 1,64 1,75 1,65 1,58 1,48 1,37 1,32 1,19 1,14

Source: compiled by the authors

Table 2
Monthly profitability of Ukrainian stock market in 2017 (based on the UX index) in various horizon periods, %

Investment horizon periods (months)
1m. 2 m. 3 m. 4 m. 5 m. 6 m. 7 m. 8 m. 9 m. 10 m. 11 m. 12 m.
4,61 4,51 4,34 4,03 3,96 4,19 4,27 4,19 4,42 4,91 5,32 5,80

Source: calculated by the authors

Table 3
Expected and real monthly profitability of the Ukrainian emitters’ securities in various investment horizon 
periods in 2017, %

Emitters’ securities
Investment horizon periods (months)

1m. 2 m. 3 m. 4 m. 5 m. 6 m. 7 m. 8 m. 9 m. 10 m. 11 m. 12 m.

PJSC Raiffeisen Bank 
Aval

ri 4,80 5,24 5,10 4,95 5,04 5,47 5,78 5,83 6,38 7,45 8,39 9,68
ria 7,89 8,53 8,92 7,54 6,99 7,44 7,85 7,90 8,61 9,98 9,83 9,95
αі 3,09 3,30 3,82 2,59 1,94 1,97 2,07 2,07 2,23 2,53 1,44 0,27

PJSC “Ukrsotsbank”
ri 3,65 2,83 2,48 2,27 2,08 2,42 2,58 2,57 2,77 3,13 3,52 3,84
ria 3,37 3,43 3,53 2,95 2,68 2,57 2,53 2,75 3,12 3,72 3,63 3,51
αі -0,27 0,61 1,04 0,67 0,61 0,15 -0,05 0,18 0,35 0,59 0,11 -0,33
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which characterize the excess profitability witness about 
the underestimation or overestimation of the financial 
assets (Mertens, 1997).

4. Conclusions
Summarizing the conducted research, it can be 

stated that the application of the CAPM-model in 
Ukrainian stock market does not give the reliable 
results in any investment horizon period. The 
closest to the real value expected profitability result 
was shown by the shares of the emitters of the 
bank group  – Public JSC Raiffeisen Bank Aval and 
Public JSC “Ukrsocbank”. The securities of all other 
investigated Ukrainian emitters are characterized 
by the great value deviation of the real profitability 
from the expected one that is proved by the high 

value of the coefficient α, which, sometimes, 
gets abnormal values (for example: Public JSC 
“DTEK Dniprooblenergo” and Public JSC “DTEK 
Dniproenergo”). At this, it is almost impossible to 
state the clear consistency of behaviour of indexes 
of expected and real profitability depending on the 
investment horizon periods. It casts doubt on the 
possibility of the adequate and correct application 
of the CAPM-model in Ukrainian stock market. This 
conclusion, in general, coincides with the conclusions 
of many scientists, who conducted similar studies in 
the stock markets of other developing countries.

Considering what is stated above, the perspective of 
the further researches is an attempt to adapt the CAPM-
model to Ukrainian realities, through taking into 
account the factors, which influence the profitability of 
the securities in Ukrainian stock market.

PJSC “Ukrtelekom”
ri 2,48 3,30 3,18 2,90 2,98 3,06 2,98 2,76 2,67 2,91 2,93 2,99
ria 0,77 0,37 0,85 1,23 1,10 1,11 1,13 1,08 1,09 0,74 0,12 0,29
αі -1,72 -2,93 -2,33 -1,67 -1,88 -1,95 -1,85 -1,68 -1,58 -2,17 -2,81 -2,70

PJSC “DTEK 
Dniprooblenerho”

ri 1,55 2,42 2,41 2,79 3,43 4,15 4,65 4,90 6,86 9,59 10,51 13,18
ria 16,57 19,00 17,93 20,44 22,38 23,10 25,56 30,36 27,00 20,50 20,99 13,01
αі 15,01 16,58 15,51 17,65 18,95 18,96 20,91 25,45 20,14 10,90 10,47 -0,17

PJSC “DTEK 
Dneproenergo”

ri 3,45 4,28 3,66 3,74 4,44 5,40 6,02 6,48 7,80 9,69 10,84 12,43
ria 15,07 18,34 21,32 25,64 28,77 26,92 24,54 25,51 23,72 18,47 17,14 19,43
αі 11,62 14,06 17,65 21,90 24,33 21,52 18,52 19,03 15,92 8,79 6,29 6,99

PJSC “Centrenergo”
ri 5,10 5,25 4,95 4,46 4,41 4,59 4,75 4,59 4,76 5,09 5,38 5,73
ria 1,88 1,21 0,82 0,57 0,65 0,86 0,88 0,68 0,56 0,75 1,12 1,86
αі -3,22 -4,04 -4,13 -3,89 -3,76 -3,74 -3,87 -3,91 -4,20 -4,34 -4,26 -3,87

PJSC “MOTOR SICH”
ri 4,08 3,77 3,53 3,07 2,80 2,92 2,94 2,90 2,99 3,24 3,45 3,71
ria 6,09 5,88 5,57 5,67 5,70 5,79 5,94 6,10 6,35 6,61 7,38 8,25
αі 2,01 2,11 2,04 2,60 2,90 2,87 3,00 3,20 3,35 3,37 3,93 4,54

PJSC “Ukrnafta”
ri 5,87 6,32 6,32 5,85 5,91 6,48 6,52 6,10 6,23 6,68 6,93 7,10
ria 3,04 2,99 2,32 2,35 2,66 2,81 2,74 2,55 2,29 2,07 2,62 2,69
αі -2,82 -3,33 -4,00 -3,50 -3,25 -3,68 -3,78 -3,55 -3,94 -4,61 -4,30 -4,41

PJSC “Kryukov Railway 
Car Building Works”

ri 3,56 3,42 3,15 2,87 2,94 3,17 3,16 3,02 3,12 3,41 3,52 3,62
ria 1,96 0,65 0,48 0,67 0,31 0,42 0,43 0,28 0,57 0,39 0,50 1,64
αі -1,60 -2,77 -2,67 -2,21 -2,63 -2,74 -2,73 -2,74 -2,56 -3,02 -3,02 -1,99

PJSC “Automobile 
Company” Bogdan 

Motors”

ri 4,92 6,21 6,49 5,86 6,05 6,16 6,08 5,65 5,63 6,12 6,09 6,47
ria 3,34 1,77 1,08 0,64 0,93 0,97 1,08 0,93 0,44 0,79 1,20 2,64
αі -1,58 -4,44 -5,41 -5,22 -5,12 -5,18 -5,00 -4,71 -5,19 -5,33 -4,89 -3,83

Source: calculated by the authors

End of Table 3
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