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Introduction. Investors are always interested in
how therisk of their investment should affect its expected
return and how to construct the optimal portfolio. Using
CAPM it is possible to answer these questions and to
create such an optimal portfolio based on the idea that
there is a positive relation between risk and return.
However, it should be remembered that not all risk can
affect asset pricesand someriskscan bediversified away.
The CAPM helps us to carry out the close relationship
between risks of our assets and their profit, to investigate
the Ukrainian Stock Market (using UX index) and analyze
the environment for investorsin our economy. Our paper
lays out the main information of the CAPM usage on the
Ukrainian Stock market, calculation and estimation of
Beta coefficient. The attempt is made to draw a
conclusion about the optimal portfolio of the Ukrainian
stocks and answer the question whether it is possible to
use a Capital Asset Pricing Model in the Ukraine [1].

Sample selection and Data. The present case is
realized by using the data about 16 companies traded in
the Ukrainian Stock Exchange (UX). The dataare obtained
from UX Data Base. The study covers the period from
29.07.2009 to 05.08.2011 [2].

The above 16 companies were chosen according
to the following criteria:

1. First 10 companies are 10 blue chip companies.
These companies are the most traded and tend to be less
volatile than other companies and provide solid growth.

2. Next 6 companies are mid cap stocks and listed
in the second quotation list.

All securities included in the sample are traded on
the UX on acontinuous basisthroughout the full Ukrainian
stock exchange trading day, and are chosen according
to specified liquidity criteriaset by art. 24 of the Ukrainian
Law ,,On Joint Stock Companies’ and in accordance with
Stock exchange Rules.

In order to obtain better estimates of the beta
coefficient value, the study uses daily stock returns.
Returnscalculated using alonger time period (e.g. weekly
or monthly) cannot be used by virtue of the lack of data
(the Ukrainian Stock Exchange was established in October
2008). The UX index is used as a proxy for the market
portfolio. This index is a market value weighted index,

which comprises the 10 most highly capitalized shares
of the main market, and reflects general trends of the
Ukrainian stock market.

Furthermore, the 1-year Ukrainian Government
Bonds are used as the proxy for the risk-free asset. The
yieldswere obtained from the stati stic data of the National
Bank of Ukraine. The yield on the 1-year Ukrainian
Government Bonds is specifically chosen as the
benchmark that better reflects the period of time which
was chosen for estimation in our work.

The methodology of our project precedes from fact
that Capital Asset Pricing Model (CAPM) is based on
two hypotheses: Efficient-market hypothesis (EMH) and
Modern Portfolio Theory (MPT) [3].

Results and analysis. The first part of the study
required the estimation of betas for individual stocks by
using observations on rates of return for a sequence of
dates. All results of beta estimation are represented in
Table 1. Firstly, t-statistic and R-squared will be
considered. The purpose is to see what extent the beta
as a measure for relative riskiness is relevant. The
companies traded in the Ukrainian Stock Exchange are
under analysis. The results are presented in the Table 1.

This table of results allows drawing a conclusion
that for most companies, which were under estimation,
the betas are significant at a level of 10% or even 5%.
This means that market influences the stocks’
performance a lot. According to this information, the
resulting output isthat betais not areliable and accurate
measurement of risk on the Ukrainian stock market. And
if the betavalues are considered, it ispossibleto conclude
that the stocks are rather risky. Majority of values are
greater than 1.

To summarize, it can bemaintained that the Ukrainian
Stock market is rather risky and will be a good
environment for those investors who have high
expectation toward returnsand want to form an aggressive
portfolio.

But the following question is significant as well:
» What power hasthe beta?’ Answeringthisquestionitis
necessary to look at the R-squared. It shows the
proportion of explained variance of the dependent variable.
The average value of this coefficient is between 0.3 and
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Table 1.

Stock beta coefficient estimates

Alpha Coefficient

Beta Coefficient

Stock Name (t-statigtic) (t-statistic) R squared

UNAF ?f%? (2%?58) 0.553
ALMK '((_)gggf (312'?’706) 0.647
AZST '((?g_gg;‘ (319_1725) 0.730
USCB '((_)gggf (318%?5) 0.715
CEEN '(9828;‘ ( 411'%3) 0.747
MSICH (zf_%f (2(25?5?7) 0.599
ZAEN '((_)f%;‘ (203'_7377) 0.483
ENMZ '(?fgg (31?;.1987) 0.651
UTLM (z'gggf (2%_7283) 0.487
BAVL '((fggg)? (31(§§933) 0.688
AVDK '((_)53(2))7 (2%%3) 0.547
DOEN '((?é)_g%’ (313'%50) 0.666
MZVM '(?f_gi’f (gf&) 0071
SGOK ?fgg; (117'%08) 0.392
KVBZ (2823)3 (205%30) 0.538
STIR '((_)gg(?);‘ (%?fs) 0.324

0.7. It isarather high indicator. It means that stocks are
highly correlated with the market and the beta explains
the model in average in a proportion more than 50%.lt
meansthat systematic risk takesagreat part. Nevertheless
itisnot reasonableto claim that the beta asa measurement
of risk and expected return can undoubtedly trusted. It
is also means that there are other factors that have a
great influence on stocks' returns.

In order to have avisual examplethe Figure Listo
be considered. Itisthe examination of AZST (,, Azovstal”)
stocks. On the graph some noise in the data is obvious.
There are too many observations that deviate from the
line. This is one more evidence to prove the significant
influence of outside factors.

Thus there appears a question: can it be said that
the beta is a good indicator in our case? There is no
definite answer. If only the beta is taken into account,

there is a great probability of failure when investing in
stocks. Values are pretty high, which allows the
conclusion that the risk is too high for investment to be
safe. So one should be careful when choosing stocks.
The daily data shows that there are periods when wealth
can increase/decrease rapidly by investing money only
in shares of one company. Thus the high value of beta
should not please an investor in the case he doesn't like
the risk very much.

Nevertheless, calculations and analysis of the
dynamics of the individual stocks' beta series show that
for any shares their beta coefficient is not stable over
time and therefore cannot serve as an accurate assessment
of the future risk. The beta of portfolio consisting of
even 10 randomly selected stocks is stable enough and,
therefore, can be regarded as an acceptable measurement
of arisk portfolio. That is why the attempt was made to
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UX vs. AZST
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Fig.1. Security CharacterigticLinefor AZST

create the portfolio of all securities, which were under
estimation in the project. At the same time, as it was
mentioned before, one of the main purposes of the CAPM
model is to help create the effective portfolio.

To verify the statement, mentioned above, the
decision was made to form a tangent portfolio, based on
stock exchange data, which covers the period from
29.07.2009 to 02.08.2010 and to test it during the next
period of time from 03.08.2011 to 05.08.2011. These
two periods are equal and consist of 252 working days.

After some calculations, the effective portfolio was
determined. The results are represented in Table 2.

Theweight of all stocks, which werein the sample,
equalsto 100% (graph 4 ,, Weight”). The graph ,, Portfolio
Contribution” shows the return of each stock in the
portfolio. Analogically, the graph , Beta Contribution”
shows the stock’s contribution in the portfolio beta.

Figure 2 represents the Capital Market line and the
efficient frontier. The efficient frontier is combination of
assets, i.e. aportfolio. It isreferred to as , efficient” if it
has the best possible expected level of return for itslevel
of risk. Inour caseit is proxies by the standard deviation
of the portfolio’sreturn[4]. On the efficient frontier there
is plotted every possible combination of taken assets,
without including any holdings of the risk-free asset.

The graph also shows the point, which is called
» Tangent Portfolio”. Thetangency portfolioisthe portfolio
of risky assets on the efficient frontier at the point where
the CML istangent to the efficiency frontier and combines
this optimal combination of risky assets with arisk-free
asset. Combinations of the tangency portfolio and the
risk-free asset compose the CML.

In our case the tangent portfolio corresponds to
the portfolio which consists of 13.12% of UNAF shares,
11.99% of AZST shares, 14.71% of USCB shares,
12.11% of CEEN shares, 5.95% of ZAEN shares, 8.16%
of ENMZ shares, 9.11% of UTLM shares, 21.00% of

BAVL shares, 0.53% of AVDK shares, 3.31% of SGOK
shares.

So, the Figure 2 below visually represents our
Capital Market Line, which is drawn from the point
R, = 10.1%, and Efficient Frontier. The point of their
intersection is Tangent portfolio, which characterizesthe
best and most effective combination of our assets, with
expected return equal to 113.52% and Standard Deviation
egual to 36.18%.

For more effective presentation, these data are
represented by pie and bar charts below. All shares are
grouped according to their belonging to different sectors
of the economy and summarized in Figure 3 and 4.

Oneway to alow for the possibility that the CAPM
does not hold true isto add an intercept in the estimation
of the SML. The CAPM considers that the intercept is
zero for every asset. Hence, atest can be constructed to
examine this hypothesis.

In order to diversify away most of the firm-specific
part of returns, thereby enhancing the precision of the
beta estimates, the securities were previously combined
into a portfolio. This approach mitigates the statistical
problemsthat arise from measurement errorsin individual
beta estimates. This portfolio was created for several
reasons. (1) the random influences on individual stocks
tend to be larger compared to those on suitably
constructed portfolio and (2) the tests for the intercept
are easier to implement for a portfolio because by
construction their estimated coefficients are less likely
to be correlated with one another than the shares of
individual companies.

The high value of the estimated correlation
coefficient between the intercept and the slope indicates
that the model used explains excess returns (Table 3).
Thebetaisinteresting becauseit tellsusabout risk. Alpha
isinteresting becauseit testsif the market portfolio isthe
tangency portfolio.
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Table 2.
Portfolio estimates
. . Portfolio Beta
Equity Beta CAPM Weight Contribution  Contribution
UNAF 0.96 101.39% 13.12% 13.31% 0.13
ALMK 1.30 131.08% 0.00% 0.00% 0.00
AZST 112 115.34% 11.99% 13.83% 0.13
USCB 1.35 136.03% 14.71% 20.02% 0.20
CEEN 1.01 106.01% 12.11% 12.84% 0.12
M S CH 0.90 96.11% 0.00% 0.00% 0.00
ZAEN 0.77 84.06% 5.95% 5.00% 0.05
ENMZ 1.18 120.49% 8.16% 9.83% 0.10
UTLM 0.77 84.25% 9.11% 7.68% 0.07
BAVL 127 128.61% 21.00% 27.01% 0.27
AVDK 1.01 105.31% 0.53% 0.56% 0.01
DOEN 1.05 108.73% 0.00% 0.00% 0.00
MZVM 0.87 93.28% 0.00% 0.00% 0.00
SGOK 1.00 104.30% 3.31% 3.45% 0.03
KVBZ 0.88 94.45% 0.00% 0.00% 0.00
STIR 0.75 82.80% 0.00% 0.00% 0.00
TOTAL 113.52% 1.10
Portfolio Performance
160% -
140% - /
120% = @® Tangent Portfolio
£ . r 36,18%
2 100% - 113,52%
& g Efficient Frontier
[
o —CML
2 60% -
fin] ® Tangent Portfolio
40% -
20% -
-10% 0% 10% 20% 30% ad% 56% 60%
Standart Deviation (Risk)

Fig.2. Portfolio Performance

In the estimation, the CAPM’s prediction for 6 is
that it should be equal to zero. The calculated value of
the intercept issmall (-0.00016) but it is not significantly
different from zero (the t-value is not greater than 2).
Hence, based on the intercept criterion alone the CAPM
hypothesis cannot clearly be rejected. And also P-value
of 6-coefficient issignificantly greater than 0.05. It means
that 6 is not statically different from zero.

Inorder toillugtrate the above-mentioned, thefollowing
example can be used. If wetake alook at the graph, we can
understand why t-statistic is high, but adjusted R-square is
not so high. Undoubtedly, OLS (Ordinary Least Square)
method indicates that the straight line fits the best model.
But the data look rather like a cloud. There are many
observations that deviate from the line.

Allinadl, it can besaid that if the market portfoliois
the tangency portfolio, then the estimated alpha should
be zero. This statement does not correspond to our case.

The next step of our portfolio testing was its
examination during the next year. But the analysis on the
entire one year period did not yield strong evidence in
favor of the CAPM. The market shows the annual return
on the level of 9.07%, while our portfolio grew only by
0.66%. It means that beta does not explain the relation
between return in agood way. According to the portfolio,
which was created, it can be maintained that it did not
bring expected results.

Unfortunately, there was no opportunity to examine
whether a similar approach for a longer period of time
would provide more supportive evidence.
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Conclusion. This study was aimed at finding the
answer to the question whether CAPM isvalid for the
Ukrainian Stock Exchange. The question appears to
be rather controversial. The model does explain,
however, excess returns. If one looks at the sign of
beta, it can be noticed that risk isrelated to return and
CAPM has passed a first step. However, the fact that

the intercept has a value around zero, weakens the
above explanation.

In order to diversify away the specific risk and
increase the precision of the beta estimates, all the assets
are combined into portfolios. That helps to avoid the
statistical problems that arise from measurement errors
in individual beta estimations. The CAPM'’s prediction

0% 394
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M Banks
® Mining

Fig.3. Structureof portfolio

Table 3.
Statisticsof theestimation of the SHL of the Portfolio
Coefficient o B
Value -0.00016 1.092492
t-value -0.16841 33.81939
p-vaue 0.866328 4.7E-135

Residual standard error: 0,01703
Multiple R-Squared: 0,8252
R-Squared: 0,6809
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for the intercept isthat it should be equal to zero and the
slope should equal to the excess returns on the market
portfolio. The findings of the study contradict the above
hypothesis and indicate evidence against the CAPM.

The results of the tests conducted on the data from
the Ukrainian stock exchange for the period of July 2009
to August 2011 do not appear to clearly reject the CAPM.
Thisdoesnot mean that the datado not support the CAPM.

Such conclusion has been made because there are
some inhibited factors.

First of all, the Ukrainian Stock Market is an
emerging market. Exchangetrading in Ukraine has existed
since 1992. Before,, the Ukrainian Stock Exchange” started
to function in 2009, there had been no system, which
guaranteed the execution of transactions on any of the
exchanges. Exchanges were represented as a bulletin
board and messaging system. In such technologies, there
were some difficulties for a private investor associated
with additional costs and time. That is why there are
small number of participants, transactions and financial
instruments on the stock exchange. There are also many
zerosin data (especially at the second tier when the number
of observationsfallsin some casesto 10 — 20 during the
year).

Another weak point of the Ukrainian Stock Market
isthe significant influence of external factors. Or simply,
3 — 4 main players can influence the market movement.

And last, but not the least is imperfection of the
legidation. The striking example in this case can be the
fact that ,, The SecuritiesAct”, which was created in 2006,
aready has 14 amendments.
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Hocaimkenns: moaesi oninku (piHaHCOBUX aKTHBIB
Ha yKpaiHCbKOMY PHHKY WiHHHUX mamepiB : 0erTa-
KoedimienT

VY crarTi BinoOpaxeHo pe3ynbraru TectyBanHs CAPM
MoJeni Ha YyKpaiHCbKOMY (OHIZOBOMY pHHKY,
30Kpema JociipKkeHHsI bera koedilienTa i MOKIIMBOCTEH
(hopMyBaHHS ONTUMANBHOTO MOPTQEINS IIHHUX HaTepiB.
JochimKeHHs TPYHTYETbCS Ha JaHUX YKpaiHChKOT oH-
noBo1 Oipxki Ta inaekcy UX 3a 2009 — 2011 pp.

Kniouosi cnosa. yKpaiHChKUA PUHOK IIHHHUX ITa-
niepiB, AuBepcuikaris, pu3HK, MOJIENb OIIHKY (piHAHCO-
BHX aKTHBIB, Cy4acHa nmoprdenabHa Teopis, oera-koedi-
LI€HT, ONTUMAJIBHHUN MTOPT(ENb, MeXa ePEeKTUBHOCTI.

Mauapimko A. B., Moiuanos A. ., Ileiika E. C.
HccienoBanne Moaeau OeHKH (PUHAHCOBBIX aKTH-
BOB HA YKPAaWHCKOM PbIHKEe IIEHHBIX Oymar : 0era-
K03 Ppunment

B crarbe oTOOpaskeHbI pe3ynbTaThl TECTUPOBAHUS
CAPM Mojienu Ha YKpanHCKOM ()OHIOBOM PBIHKE, B 4aCT-
HOCTH UcclieJoBaHue OeTa-ko3(GHLINEHTa U BO3MOXKHOC-
TH (OPMHUPOBAHUA ONTUMAIBHOIO MOPTQeEs LEeHHBIX
Oymar. MccnenoBanue 6a3upyeTcs Ha JAHHBIX YKPaHHCKON
¢doumoBoi oupxu u uHaekca UX 3a 2009 — 2011 rr.

Kniouegvie cnosa: yKpauHCKUU PHIHOK IEHHBIX
Oymar, TuBepcu(UKaIus, pUCK, MOJIETh OLICHKH (PUHAH-
COBBIX aKTHBOB, COBpeMeHHas mopTdensHas Teopus, 631a-
k03(UIMEeHT, ONTUMANTLHBIN TTOpTdEnsb, rpaHuiia 3hex-
TUBHOCTH.
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This article represents the results of testing CAPM
model on the Ukrainian stock market, in particular
calculation and estimation of Beta coefficient and attempts
to form an optimal portfolio. The study is based on data
from the Ukrainian Stock Exchange and UX index for
2009 until 2011.
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