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Weak market infrastructure makes the data provided by Ukrainian stock
exchanges obscure and unreliable, which ultimately led to a loss of Ukraine’s “frontier
market” status since 2015. This, in turn, makes risk exposure estimation of Ukrainian
enterprises, especially using CAPM and its modifications, a rather complex and
creative process, which is highly dependent on qualifications of the expert making such
assessment. The aims of this research are to itemize the main issues with calculating
beta-coefficient using Ukrainian data and to offer possible ways of mitigating or
avoiding them.

Using a set of Ukrainian engineering enterprises the author demonstrates the
main limitations of the current statistics provided by Ukrainian stock exchange
(namely, fragmentary data with dubious representativeness), gives a condensed
characterization of reasons for such state of affairs, and proposes to use methods
of calculation based on open source corporate data instead. The best results were
achieved by using a method based on adjusting existing average industry-based beta
coefficient to enterprise’s individual leverage. The author hypothesizes that in order
to receive results more representative for Ukraine’s situation one should use industry
average beta, calculated based on Ukrainian data instead of worldwide averages,
available in the open sources.

The methodical approaches to calculating beta coefficient, examined in this paper,
and their modifications in order to fit Ukrainian conditions better, could potentially
be used in order to access risk exposure of enterprises, functioning on other frontier
or developing markets. Creating an open database of industry-based average betas,
calculated on the basis of Ukrainian data, could be a valuable alternative to currently
available sources for evaluating assets on non-developed markets.

This publication is a part of scientific research project “Financial risks of
doing business in Ukraine: non-financial corporations sector” (state registration
Ne0118U006088).
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Risk evaluation for assets situated on frontier markets is a complex task, which
demands from an expert both intimate knowledge of calculation methodology and
abundant experience of using it. This statement fully applies to Ukrainian market,
even though it was comparably recently removed from “frontier market” category by
Russell Investments®. Most of the assessment methods designed for risk evaluation
on the developed markets are inapplicable for the undeveloped ones due to lack of

1 Kerimov, Pavlo Oleksijovych — PhD, Junior Researcher, Department of Real Sec-
tor Finances, State Institution “Institute for Economics and Forecasting, NAS of Ukraine”
(26, Panasa Mymoho St., Kyiv, 01011, Ukraine), pkerimov(@zoho.com, https://orcid.
org/0000-0002-7793-7788

2 Last time it was mentioned as a “frontier market” was in 2015 Country Guidebook
(https://russellinvestments.com/-/media/files/us/insights/corporate/global-guidebook-2015.
pdf); in 2017 Ukraine was dropped from the list due to lack of available information
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relevant basic information. Such situation calls for numerous amendments and mod-
ifications of the methods used, which in turn causes massive variation of possible
end results. And while the publications on the assessment methods themselves, both
on the developed [1, 2] and emerging markets [3, 4], are plentiful, there are precious
few publications dedicated to practical aspects of risk assessment on markets below
the “frontier market” threshold, such as Ukraine [5, 6].

Therefore, it seems appropriate to elucidate pragmatics of risks evaluation for
asset investments on Ukraine’s market using corporate finance methodology (name-
ly, the CAPM and its modifications) and available statistics, highlighting the main
problems, which one faces during such a task, and outlining possible solutions to
them. This topic is too broad to be covered in a single article (features of risk-free
rate estimation process in Ukraine were examined in a separate article [7]), therefore,
current research will be focused exclusively on evaluating beta of assets situated on
Ukrainian market. Thus, the object of this study is the process of evaluating risks of
investing in Ukraine-situated assets (or, more broadly, assessment of expected cost
of capital, which includes said process). The subject of this study is the process of
calculating beta for Ukraine-situated assets. The aims of this research are to itemize
the main issues with calculating beta-coefficient using Ukrainian data and to offer
possible ways of mitigating or avoiding them.

Currently MSCI classifies Ukraine as a standalone market®, which means that
our country has some of the characteristic features common for the rest of such coun-
tries, especially when it comes to quality of market information. Statistics, which is
available from non-insider sources, is of notoriously low quality, which means ad-
ditional difficulties in evaluating risks of investing in Ukraine-situated assets. The
evaluation itself is based on calculating beta of said assets, which is, by the CAPM
specifications, the measure of non-diversifiable systematic risk’s influence on the en-
terprise’s profitability. In order to calculate it, one needs two main numerical series,
which describe the profitability of the enterprise itself and the average profitability of
assets on the market where it functions. In the current Ukrainian conditions, neither
of them could be used as is.

For one, the lack of historical data. It is a general rule, that the longer are the
available numerical series, the more precise results one might expect from calcu-
lations. In the current Ukrainian conditions, time horizon of estimation is mainly
limited by the available data. For instance, if returns on stocks of Sumy Machine-
building Research and Production Company during the period of 2013-2018 are de-
scribed by a sole transaction on PFTS stock exchange (04.17.2015), it’ll be the only
figure available for risk evaluation using the method based on stock returns. Some
researchers use alternative profitability indices instead, for instance ROE, which can
be calculated for any public company, but this “solution” at very least reduces the
number of possible observations by 12-365 times, which also decreases the estima-
tion accuracy.

Secondly, available numerical series are of doubtful representativeness. For in-
stance, the stock exchange index, which theoretically shows average market returns,
is readily available from the site of stock exchange in question, boasting both regular

3 MSCI ACWI & frontier markets index (https://www.msci.com/o/adapti-
ve-media/image/15038131/Preview-1000x0/Market+Classification+Chart+-+2019.
jpg?t=1559107458844).
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updates and sufficient number of observations. It also could be replaced by any other
stock exchange index, based on the chosen method of estimation. But the question is:
do Ukrainian stock exchange indices represent expected average market return?

Let’s look into Ukrainian stock exchange indices in detail. According to data
provided by the National Commission on Securities and Fund Market (NCSFM)
in 2017, 99.69% of overall deals were conducted on three stock exchanges: PFTS
(31.26%), “Perspektyva” (61.91%) and Ukrayinska Birzha (6.52%). Furthermore,
92.1% of these deals involved Ukrainian government bonds [3, ¢. 17]. The indices of
said stock exchanges are calculated based on 7, 10 and 6 constituents respectively,
which already calls into question their adequacy not only due to the low number of
stocks monitored (for instance, A. Damodaran uses S&P500, which is based on stock
data of 500 predominantly big industrial enterprises [1, c. 188(36)]), but also due to
the choice of the enterprises to monitor, for most of them are not industrial by nature
(Exhibit 1).

“Perspektyva” stock exchange ceased calculating its own index back in 2016
due to low liquidity of equity markets and lack of deals with index-constituent
stocks®. It appears to be an absolutely logical step if we consider the indices that
were left standing. For one, the low liquidity of stock market is reflected by extreme-
ly low number of unique enterprises, whose stocks could be used as a basis for a
stock exchange index. Apart from obvious problems, it causes such peculiarities like
Ukrayinska Birzha stock exchange index including the stocks of “Motor Sich” PJSC,
which were pulled out from trade back in 2018 according to a court decision’. Sec-
ondly, even though these two stock exchange indices share five enterprises as their
constituents, they have significantly different (sometimes even opposite) dynamics.
The reason behind this is the differences in methodology of calculation of the indices
in question. Unlike Ukrayinska Birzha, PFTS does not publish the structure of its
index basket, thus necessitating a separate manual calculation. It allows pointing out
a significant number of iterations required to adjust the structure of the index basket
towards restrictions set by their own method of calculation (no more than 15%* per
one enterprise on PFTS, no more than 25%’ — for Ukrayinska Birzha). This serves as
yet another argument for unrepresentativeness of Ukrainian stock exchange indices.

In practical terms it means that theoretical predictions of the CAPM will not
be backed by such statistics. For instance, according to classic CAPM, the stocks,
which are part of stock exchange’s index basket, would have beta of 1 if it’s to be
calculated against the index in question. The logic is clear here: if the index, which
shows average market profitability, is calculated based on certain stock returns, any
change in the latter will be proportionally reflected in the former. Let us check this
prediction using available Ukrainian statistics.

4  Decision of Exchange Board of PJSC ‘“Perspektyva Stock Exchange” from
11.01.2016

5 Court order Ne 73548378, 20.04.2018, Shevchenko district court of city of Kyiv
(https://youcontrol.com.ua/catalog/court-document/73548378/).

6  Rules of calculating PFTS index (http://pfts.ua/images/files/2017/Rozr_index
PFTS.pdf).

7  Method of calculating Ukrayinska Birzha index (http://fs.ux.ua/files/58/622).
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Exhibit 1

Constituents of main Ukrainian stock exchange indices as of June 2019

PFTS Ukrayinska Birzha (UX)

Ne
Enterprise/ticker %(1) %(8) | Enterprise/ticker %
Raiffeisen Bank Aval e

1 (BAVL) 12.88 | 15 Raiffeisen Bank Aval (BAVL) | 14.94

2 Centrenergo (CEEN) | 38.32 | 15 Centrenergo (CEEN) 25

3 | Donbasenergo 373 | 13.15 | Donb (DOEN) 3,53
(DOEN) . . nbasenergo ,
Kriukiv railway

4 car building works 3.37 11.85 | Motor Sich (MSICH) 25
(KVBZ)

5 Turboatom (TATM) 7.22 15 Turboatom (TATM) 6.53

6 Ukrnafta (UNAF) 2731 |15 Ukrnafta (UNAF) 25

7 Ukrtelekom (UTEL) | 7.17

Source: compiled by author based on data provided by respective stock
exchange’s websites.

As an example, we will take the returns of Kriukiv railway car building works
(KVBZ) on PFTS stock exchange. A. Damodaran, whose method we will be using,
estimates beta by regressing weekly returns on stock against the “most popular”
local index [9]. Additionally, in each case beta is estimated twice: using two and
five years of data. Therefore, the resulting beta for an asset is a weighted (by 2/3 and
1/3 respectively) sum of two-year and five-year beta. Due to low market liquidity
(the securities in question are not traded on a weekly basis), we shall use monthly
returns instead of weekly ones. The returns are calculated as a difference between
average monthly closing prices in adjacent periods. Since the two year period has
higher weight and the cost of KVBZ stocks didn’t change during 16 out of 24 of
observations available for this period (i.e. monthly returns were 0), we could nominate
this calculation in US dollars (by multiplying monthly returns by corresponding
monthly average exchange rate) in order to account for hypothetical returns an
outsider investor could have received from exchange rate volatility. According to the
A. Damodaran’s method of calculation, beta would be the slope of a simple linear
regression of returns of KVBZ stocks against PFTS index, calculated using two and
five years of data. In order to save space, we shall provide a line fit plots graph for
only one of them — the five year one (Fig.1).

As we can see, only 25% of return distribution of PFTS index could be explained
by KVBZ stock return distribution. Despite this, the model is statistically significant
(F-statistic is below 5%), as well as its slope, even taking into consideration the
latter’s substantial (22,3%) standard error. This means that the model is a correct,
but substandard one, due to the weak connection between the function and the factor,
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which reflects comparatively weak influence of returns of KVBZ stocks on PFTS
index, suggested by Exhibit 1 (3.37%). But our interest here is the resulting beta,
which equals 2/3*0.01+1/3*0.02 = 0.01. Its value does not equal 1; therefore, an
alternative method should be applied.

Could it be that the reason for such deviations was in changing currency of
the returns from hryvna to US dollar, which introduced currency risk into beta
calculations? Another calculation using unmodified data yielded a beta, calculated
as a regression slope, equal to 0.8 and a beta, calculated via covariation and variation
of returns, equal to 0.
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Fig. 1. Regression of KVBZ stock returns against PFTS index returns
(monthly, June 2014 — July 2019).

Source: compiled by author based on the PFTS trading results. URL: http://pfts.
ua/trade-info/trade-results (accessed: 07.24.2019).

Calculating beta by dividing covariation of stock exchange index returns and
returns on the stock in question by the variation of return of stock exchange index,
would be the second most widely accepted method of estimating beta [1, ¢. 27 (119)].
If calculated using Ukrainian data, it provides results which vastly differ from beta
estimates using regression’s slope. For instance, if we use the same data set we used
earlier, two year (2017-2019) beta estimates would reach 1.01 and five year (2014-
2019) beta estimates — 10.43, due to massive volatility of exchange rate in 2014-
2015; thus, the composite beta would be equal to 4.15. If we were to discard beta
value of 10.43 as improbable and replace it with 1 (as A. Damodaran advices to do
in case there is not enough data to calculate five year beta), we would arrive at beta
value of 1.01, which finally falls in with the theoretical value. Unfortunately, this
result can only be obtained by multiple and dubious adjustments.

Thereby, an attempt at evaluating beta using Ukrainian data, depending on
chosen method of evaluation and premises (currency, time horizon, etc.) yields beta
values varying from 0 to 10, even though the standard value is supposed to be 1 (due
to stock in question being one of the constituents of the stock exchange index used),
and can only be obtained via trial and error method. This means that the qualification
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and experience of the expert who makes the assessment are the only measures of the
assessment’s usefulness.

Another inference is that the quality of statistics, provided by Ukrainian stock
exchanges, is rather low, which, in turn, lowers the overall quality of estimations
of risk of investing into Ukraine-situated enterprises, based on such statistics.
The reason for this is likely to be connected with peculiarities of Ukrainian stock
exchanges, which could be summarized as follows: Ukrainian enterprises are not
capable and/or interested in trading their securities on stock markets.

According to Ukrainian laws (specifically, [10, art. 24]), in order to maintain
PJSC status an enterprise is to be allowed to trade on at least one Ukrainian stock
exchange and maintain this privilege. According to the statistics provided by the
State Statistics Service of Ukraine, as of January 1, 2019, only 1 727 out of 14 310
registered enterprises, i.e. 12% had PJSC status®. Relatively few of those 1 727
enterprises are listed on any stock exchange whatsoever. For instance, “Perspektyva”
stock exchange only has two unique issuers listed as of July 2019 (namely, Ministry
of Finance and State Mortgage Organization®’) and 81 more issuers who are not listed
per se, but have the right to trade their securities on the exchange. On Ukrayinska
Birzha there are seven enterprises listed and another 58 unlisted participants!'®; on
PFTS, respectively, there are 10 and 129 participants'’. So, on the three biggest
stock exchanges there are 19 listed participants and 268 unlisted ones, moreover,
some of them belong to all of these stock exchanges simultaneously (for instance,
“Ukrtelekom” or “Ukrposhta”). Thereby, the rest of 1 440 enterprises are either listed
on stock exchanges, on which less than 0.39% of overall deals take place, or they’re
not meeting the requirements set by the Law of Ukraine “On joint stock companies”.
It also worth mentioning that more than half of the overall deals (56.09%) as 0of 2017
are over-the-counter, moreover the absolute majority of the deals with stocks (96%
of the overall deals) are over-the-counter as well [8, c. 30]. This makes the inability
or unwillingness of Ukrainian PJSCs to trade their securities on stock exchanges
obvious.

Possible reason for such state of affairs could be the fact that from Ukrainian
enterprise’s perspective the stock market is not an instrument of acquiring additional
financial resources (capital), but a mechanism for amending ownership structure.
This assumption is supported by relatively low volume of deals with stocks in the
overall number of deals (22.68% as of 2016, 27.01% as of 2017) and the fact that
96% of deals with stocks are over-the-counter. The latter could be explained away
by lower levels of control, exercised over the OTC deals (which allows to change
ownership structure without having to inform many people) and listing demands,
which are considered by some experts [11] inadequately high for the majority of
Ukrainian issuers.

Low quality of available statistics, however, does not excuse one from a need to
evaluate risk of investing in Ukrainian securities. Let us consider alternative methods

8  Number of legal entities by type of business (http://www.ukrstat.gov.ua/edrpoy/
ukr/EDRPU 2019/ks_opfg/ks opfg 0119.htm).

9  “Perspektyva” Stock Exchange stock list (http://fbp.com.ua/Trade/StockListPer.
aspx).

10 Ukrayinska Birzha Stock Exchange stock list (http://www.ux.ua/ua/issues.aspx).

11 PFTS Stock Exchange stock list (URL: http:/pfts.ua/stock-exchange-pfts/list-
pfts).
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of evaluations, which would minimize the need for such statistics. So, A. Damoradan
recommends to use bottom-up betas [12, c. 18], i.e. to take an average industry
beta and adjust it to the enterprise’s financial leverage. Values of industry betas for
corresponding year and region could be taken directly from the researcher’s website
[13], but it is worth looking into the methodology used to calculate them beforehand.

A. Damodaran calculates industry beta as an average over a certain sample
(“Russia and Eastern Europe”), and the actual share of Ukrainian enterprises in
it is as low as 3,4% (19 out of 546). The criteria which justify being referred to
mentioned region are somehow unclear, since the same region includes enterprises
from Iceland, Balkans and Uganda'?. Such approach reflects author’s rather broad
views of comparable enterprises. For instance, by such an approach, Ukrainian
enterprises are considered comparable to both Polish ones (which have securities
that are commonly traded on local stock exchange, more akin to enterprises from
Western Europe) and Belarus ones, which are indeed akin to Ukrainian enterprises in
their lack of functioning stock market. A. Damodaran rightly notes that beta should
not account for factors, that are already included into the country risk, in order to
avoid double count; but this remark works only for situation, when stock prices
and stock exchange indices reflect actual economic processes, i.e. for conditions of
developing markets, not undeveloped ones. This problem could be circumvented
by use of global stock exchange indices instead. Since both of these indicators are
percentage of values nominated in the same currency, there is no need to convert
primary data into some single currency.

Another approach, which could be used for an undeveloped market, is to
calculate industry beta independently based on average industry indicators. It is
worth mentioning that usually such a calculation is to be based on forecast data and
expected returns, which, in turn, are derived from Gordon Model and/or historical
stock returns, but the fact that a decent number of Ukrainian enterprises tend not to
pay any official dividends, as well as remarkable rarity of “stable growth” among
any of them make such method almost impossible to use. Even in case of availability
of complete data in question, there would be still additional issues like evaluating
growth and return rates, or calculating discount rate (WACC is usually used for that
purpose), which in turn depends on beta, — but this topic is rather broad and requires
its own separate research. In our cause, when the only available data can be extracted
from enterprises’ balance sheets, we have to use it alone, even though the received
results will be sub-standard [1, c. 38 (130)].

Using a sample of Ukrainian mechanical engineering enterprises we’ll try to
show general framework of such a calculation and highlight the main issues one
faces when attempting it. Mechanical engineering is chosen for its comparably high
returns and low state involvement.

As we concluded before, local stock exchange indices are not representing
average returns on Ukrainian market, so an alternative index should be used. Some of
CAPM modifications (for instance, global CAPM, Salomon-Smith-Barney Model)
recommend calculating beta directly as a slope of regression of local stock returns
against a global market index. The majority of CAPM modifications developed for
asset evaluation on non-developed markets (Local CAPM, Adjusted Local CAPM,

12 A. Damodaran’s sample of enterprises, sorted by industry and country. (http://stern.
nyu.edu/~adamodar/pc/datasets/indname.xls).
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essard model, Soenen-Johnson model, etc.) require using a local stock exchange
index. It would be an acceptable compromise to use Warsaw stock exchange index
for beta calculation for big Ukrainian enterprises, as the most successful of them
indeed trade there. Here is where we face our first issue: even the most successful
of Ukrainian enterprises tend not to have a long history of trading their papers on
a stock market (for instance, stocks of “Motor Sich”, one of the most successful
of Ukrainian mechanical engineering enterprises on stock market, are withdrawn
from the biddings for two years already). The less successful Ukrainian enterprises
tend not to have any recorded history of trading their securities on a stock exchange
whatsoever (Exhibit 2).

Exhibit 2
An example of a representative sample of Ukrainian mechanical
engineering enterprises, as of 2017

Share of Share of

State . . s . s Share of
Enterorise Reist Ticker industry’s | industry’s industry’s
P sty (Exchange) | total assets, | net profit, Y
Number net loss, %
% %
“Motor Sich» PJSC 14307794 MSICH (UX/ 10.34 19.90 0
PFTS)
« KRAZ
AvtoKraz» PHC 05808735 (PFTS) 2.57 0 -0.95
Sumy machine-building SMASH

research and production 05747991 2.56 0 -11.02
company” PJSC (PFTS)

“Novokramatorsk machine- NKMZ
building plant” PHC 05763599 (PFTS) 241 2.33 0
@ TATM (UX/
Turboatom» PJSC 05762269 PFTS) 1.94 4.55 0
“ZaporizhTransformator» ZATR (UX/
PHC 00213428 PFTS) 1.80 0 -4.95

“Makarov Pivdenny
machine-building plant 14308368 N/A 1.77 0 -3.17
production company” SO

“Automotive Company

“Bohdan Motors” PHC 05808592 | LUAZ (UX) 1.57 0 -6.70

“Kriukiv railway car building KVBZ (UX/

works” PISC 05763814 PFTS) 1.34 2.13 0

“Ukrainian graphite» PHC 00196204 | UGRA (UX) 0.75 1.56 0
Total N/A N/A 27.04 30.68 -26.79

Source: compiled by author based on SO “Institute for economics and forecasting
of the National Academy of Sciences of Ukraine” corporate finance department’s
database and sites of respective stock exchanges.
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This sample was formed based on total assets of the enterprises and demonstrates
the main issues that arise during an attempt to calculate beta using Ukrainian statistics.
First of all, most of industries are highly concentrated: in our example, “Motor Sich”
PJSC owns more than 10% of total assets of the entire industry and earns around
20% of total industry net profit. Therefore, including this enterprise into any sample
automatically turns it representative. Next nine biggest enterprises collectively own
16.7% of industry’s assets, and the next 32 biggest enterprises — only 9.61%. Thus, a
representative sample without “Motor Sich” PJSC would be four times bigger and its
coverage wouldn’t exceed 25% of industry’s total assets and total net profits. Bigger
enterprises are more likely to have their securities traded on a stock exchange, but
even when we include only the biggest of them into the sample, we still get enterprises
without trading history. Among the aforementioned 37 biggest enterprises only 14
are PJSC’s, which are regulation is not always fulfilled (partly due to low market
liquidity), therefore any method of calculation based on regressing stock returns
against the local index is likely to prove inadequate, even in case of using a proper
(foreign) stock exchange index. This puts researcher into a difficult position, since
such calculations are to be made using forecast data, and the quality of the forecast
is directly related to abundance of available data.

Calculation method, based on dividends paid, which is a usual alternative in such
circumstances, cannot be used either, since the majority (up to 85%) of Ukrainian
enterprises never pay dividends, at least, officially [5, c. 669]. Thus, the data on
return on enterprise’s stocks, which are supposed to be regular and long-term, are
available only fragmentary and often in batches that are incomparable. A rather high
number of stock exchanges in Ukraine does not help. For instance, returns of the
same stock on PFTS and Ukrayinska Birzha (for instance, TATM or KVBZ) cannot
be used in order to fill gaps in data, since, as it is clearly visible from the periods when
there is data available from both sources, such returns differ significantly. Hence, it
is necessary to seek out other indices, that characterize enterprise’s profitability, in
other sources, for instance, in their balance sheets; examples of such indices may
include ROE or even RoTA, in the event when enterprise’s equity is equal to or
below zero (Exhibit 3).

Five year period was chosen according to aforementioned A. Damodaran’s beta
estimation method, which includes calculation of both five year and two year betas,
and then weighting and adding them. Returns on total assets are included in order to
highlight the low quality of input data. For instance, negative returns on equity usually
mean net loss in the period in question, while positive returns — net profit. However,
such a statement is only true for the periods when there are simultaneously negative
returns on equity and on total assets. If there are positive returns on equity during
the same period as there are negative returns on total assets, like “Sumy machine-
building research and production company” PJSC has in 2015-2017, it means that
the enterprise in question shows not only negative returns, but negative equity as
well. Perhaps the most interesting part is that this enterprise is not under bankruptcy
procedure, same as other three enterprises shown in the sample, which have the
same problem. If returns on equity are 70% or higher, it means that the enterprise in
question has equity that approximately equals to zero, which is usually the result of
sustained net losses during a prolonged time period. Aforementioned losses also cause
extreme profitability fluctuations between adjacent periods, especially when profitable
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and unprofitable periods alternate. Therefore, we can ascertain extreme volatility of
returns of Ukrainian enterprises and unusual frequency of negative equity among the
less profitable enterprises, which, nonetheless, remain among the biggest asset owners
among their industry peers. This results in remarkably high risk estimates.

Exhibit 3
Return on Equity and Return on Total Assets of sample’s enterprises,
2013-2017, %

2013 2014 2015 2016 2017
ROE | RoTA | ROE |RoTA | ROE |RoTA | ROE | RoTA | ROE | RoTA

“Motor Sich» PJSC 16.8 | 11.3 | 169 | 11.8 | 31.6 | 20.5 | 139 | 9.5 | 19.0 | 123

Enterprise

“AvtoKraz» PHC 2.7 04 |-209]| -34 |-526| -59 |-66.8| -3.1 [-98.5| -14

“Sumy machine-
building research and
production company”’
PJSC

-13.5 | -3.7 | -137 | -32.7 | 720 |-35.0| 56.3 | -19.7 | 33.4 | -16.7

“Novokramatorsk
machine-building 6.3 5.2 9.5 82 [ 227 | 184 | 94 8.4 7.9 6.7
plant” PHC

“Turboatom» PJSC 354 | 18.0 | 29.5 | 17.1 | 63.2 | 40.6 | 28.2 | 22.1 | 21.0 | 15.0

“Zaporizh

Transformatons PHC 333 | 83 | -618 | -64.0 | 157 |-73.7|21.2 | -25.1 | 9.2 | -10.7

“Makarov Pivdenny
machine-building plant
production company”’
SO

“Automotive Company
“Bohdan Motors” PHC

ND | ND | -907 | -28.1| 130 |-33.2 | 11.1 | -6.6 | 10.7 | -6.9

-245| -44 | -185 | -259| 163 |-20.5| 21.0 | -6.6 | 36.2 | -16.6

“Kriukiv railway car
building works” PJSC

“Ukrainian graphite»
PHC

120 | 87 |-126| -8.0 |-17.1|-12.4 | -55 | -3.7 | 17.1 | 10.2

-06 | -03 |-11.2 | -7.1 | 19.6 | 9.8 0.8 04 |32.6]| 133

Arithmetic mean| 7.5 48 | -184 |-132| 124 | 9.1 | 9.0 | 25 | &9 0.5

Source: compiled by author based on SO “Institute for Economics and
Forecasting of the National Academy of Sciences of Ukraine” Corporate Finance
Department’s database

So, let us calculate beta of the mechanical engineering industry based on the
current sample. For indicator of the average market returns we will use MSCI (global)
and Warsaw (local) stock exchange indices. Use of ROE calculated based on negative
equity is incorrect (if there’s no equity, there are no returns on equity), therefore in such
cases we will count ROE to be 0. The number of observations is insufficient to build a
decent regression, but this is the best source of information available, since half of the
sample’s enterprises do not have enough information on their stock returns.
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As it could be seen from Exhibit 4, those enterprises, which have negative equity,
tend to have the least plausible beta values. Calculating beta by use of regression slope is
impossible for such enterprises, since their equity is considered to be 0. When calculating
average industry values, such enterprises are to be excluded as outliers. Significant
difference between two year beta (2y) and five year beta (Sy) for same enterprises reflects
high volatility of returns of Ukrainian mechanical engineering enterprises. Average
industry beta shows extreme levels of risk for three out of four cases, which makes sense,
since 40% of the sample’s enterprises do not have any equity and have sustained net
losses over prolonged time periods; therefore, average risk of Ukrainian mechanical
engineering industry is more akin to the average risk of advertising, pharmaceutical or
jewelry industries on the developed markets. Although considering how minuscule the
number of observations is (ROE is a yearly indicator, while in order to build a decent
regression for such a period there would be required at least a monthly one, or even
better — a weekly one), credibility of the end results is dubious at best.

Exhibit 4
Mechanical engineering industry beta based on Ukrainian beta, 2017

. . via covariation/
Stock exchange | P via the regression slope P

Enterprise . variation
index
5y 2y pl Sy | 2y | B
) AMSCI, USD -3.90 4.81 1.90 -3.12 |2.40 ]0.56
“Motor Sich» PJSC
AWIG, PLZ 0 -0.28 [-0.18 |-0.01 |[-1.81 [-1.21
«AvtoKrazy PHC AMSCI, USD 3.96 -29.81 |[-18.55 |3.17 -14.90 |-8.88
Vione AWIG,PLZ  |-001 004 [003 |-2132 1122 [037
“Sumy machine-building | AMSCI, USD 19.71 0 6.57 1577 |0 5.26
research and production | 1 by 7 [Np ND |ND  [2143 o 7.14
company” PJSC K ) )
“Novokramatorsk AMSCI, USD -5.82 -1.42 -2.88 -4.66 -0.71 |-2.02
machine-building plant”
PHC AWIG, PLZ 0.04 0.94 0.64 2.31 053 |[1.13
“Turboat PISC AMSCI, USD -10.78 -6.77 |-8.11 |-8.63 |-3.38 |-5.13
urboatom»
AWIG, PLZ 0 0.20 0.13 1.88 2.55 ]2.32
“Zaporizh AMSCI, USD 12248 |0 40.83 9799 |0 32.66
Transformator» PHC AWIG, PLZ ND ND ND 69.73 |0 23.24
“Makarov Plvdenny AMSCI, USD 153.30 0 51.10 81.40 0 27.13
machine-building plant
: » AWIG, PLZ ND ND ND 226.70 |0 75.57
production company” SO
“Automotive Company | AMSCI, USD 24.32 0 8.11 1945 |0 6.48
“Bohdan Motors” PHC | AWIG, PLZ ND ND ND 30.72 |0 10.24
“Kriukiv railway car AMSCI, USD 16.95 21.27 |19.83 |13.56 |10.64 |11.61
building works” PJSC AWIG, PLZ -0.02 -0.06 |-0.05 |-7.47 |-8.01 |-7.83
“Ukrainian graphite» AMSCI, USD 3.61 29.81 |21.08 |[2.89 1491 [10.90
PHC AWIG, PLZ 0 -0.04 [-0.03 |0.63 -11.22 |-7.27

AMSCI, USD N/A N/A 11.99 [N/A N/A  |7.86
AWIG, PLZ N/A N/A 0.05 N/A N/A [10.37

Arithmetic mean

Source: compiled by author based on SO “Institute for Economics and
Forecasting of the National Academy of Sciences of Ukraine” Corporate Finance
Department’s database
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For situations like this A. Damodaran recommends to use average industry beta,
calculated by a rating agency or other researchers, and adjusted for each enterprise’s
leverage. We shall use average industry beta from Exhibit 4 and average industry
beta, calculated by A. Damodaran for his sample of enterprises, in order to estimate
beta for our own sample (Exhibit 5). In case, when the enterprise in question has
negative equity, it presumably has 100% of debt in its capital structure, which makes
calculating individual beta impossible, since in that case dividing D/E would generate
an infinity due to E being 0.

Pavlo Kerimov

Exhibit 5
Individual beta via modification of industry average beta
s . [ via cova- B via B covaria-
A. Damodaran’s | B via regres- . . .
. . . . riance/ regression tion/
Enterprise P via regression | sion slope, . o
slope MSCI variation, slope, variation,
MSCI WIG WIG

“Motor Sich» PJSC 0.51 2.32 1.52 0.01 2.01
“AvtoKraz» PHC 63.33 288.12 188.85 1.28 249.26
“Sumy machine-building
research and production N/A N/A N/A N/A N/A
company” PJSC
“Novokramatorsk machine-
building plant” PHC 0.16 0.72 0.47 0 0.63
“Turboatom» PJSC 0.38 1.71 1.12 0.01 1.48
“Zaporizh
Transformator» PHC N/A N/A N/A N/A N/A
“Makarov Pivdenny
machine-building plant N/A N/A N/A N/A N/A
production company” SO
“Automotive Company N/A N/A N/A N/A N/A
“Bohdan Motors” PHC
“Kriukiv railway car
building works” PJSC 0.64 2.90 1.90 0.01 2.51
“Ukrainian graphite» PHC 1.34 6.10 4.00 0.03 5.28

Source: compiled by author based on SO “Institute for Economics and
Forecasting of the National Academy of Sciences of Ukraine” Corporate Finance
Department’s database

In order to ensure comparability between A. Damodaran’s beta and beta from
Exhibit 4, data from Exhibit 4 had to be modified according to A. Damodaran’s
calculating method, namely adjusted for the industry’s average leverage (multiplied
by 1+(1-T)*(D/E)) and by the industry’s average share of cash in total assets (divided
by 1-Cash/Total Assets). Since four enterprises of the sample did not have any equity
as of 2017, this method of calculation is not applicable to them. Average values over
the sample were used as average industry values (negative equity was considered
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to be 0), since the sample includes around one third of Ukrainian mechanical
engineering industry and therefore is representative. Extremely high values of beta
for “AvtoKraz” PHC could be explained by the fact that it has debt to equity ratio
which equals 67.99. Thus, all of the loss-making enterprises either have abnormal
beta values or no beta values at all. In order to replace them though, it would be
necessary to include 32 more enterprises into the sample, which wouldn’t achieve
30% of industry’s assets anyway. These are the results of high concentration of the
industry in question and low liquidity of stock market. The rest of the enterprises
show plausible beta values. Beta calculated using A. Damodaran’s industry average
beta by regressing profitability indices against WIG stock exchange index look
understated, considering Ukrainian enterprises’ high return volatility.

Above mentioned examples make it easy to understand why the absolute
majority (around 90%) [6, c. 88] of researchers do not calculate their own betas,
and use betas, calculated by specialized agencies instead (for instance, Bloomberg,
Standard & Poor’s, Bara, etc.).

Conclusions

The need for risk estimation of investing in securities based on undeveloped
markets, such as Ukraine, poses a wide spectrum of practical questions concerning
quality of available statistics and pragmatics of choosing appropriate valuation
method. The conducted research allows to conclude that statistics provided by
Ukrainian stock exchanges is not a valid representation of average market profitability
due to insufficient activities of Ukrainian enterprises on stock exchanges. It makes
next to impossible even short- and middle-term valuation of returns on securities
of most of the big industrial enterprises (as shows the example of mechanical
engineering industry). Together with miniscule number of stock index constituents, it
casts doubt on the representativeness of calculations, performed based on Ukrainian
stock exchange indices. Possible reason for such situation is the fact that from
Ukrainian enterprise’s perspective selling its stocks via a stock exchange is not a
proper method of accumulating additional financial resources (capital), but rather an
additional obligation to disclose their information, and an additional restriction on
their business activity.

Possible ways of circumventing this problem are using risk valuation methods
based on other statistical sources (such as publicly available data or industry averages),
which are examined in the article in detail. At the same time, industry averages taken
from foreign sources, for instance, from A. Damodaran’s website, should be used
with care, taking into account methodology applied to calculate them. It is worth
asking oneself, whether a Ukrainian enterprise with a negative equity, could really be
characterized by an average industry beta of 0.51, or maybe the average risk of such
industry would be higher in Ukraine. Thus, calculating average industry betas based
on Ukrainian data might prove to be a valuable alternative source of information,
which would take into account local peculiarities, and therefore makes a prospective
line of research.
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OLIHKA PU3UKOBOCTI HIAITPUEMCTB
I3 BUKOPUCTAHHAM IHCTPYMEHTAPIIO KOPITOPATUBHUX
®IHAHCIB B YKPATHI

3 2015 p. Ykpaina BTpaTHjia HaBiTh CTAaTyC PUHKY (PpOHTHpY, Hacammepen
yepe3 mpoOieMH i3 JTOCTYIHOIO 1 JIOCTOBIPHOIO OIp’KOBOIO CTATHCTHUKOIO Ta 3arajibHy
ci1a0KicTh PUHKOBOI iHppacTpykTypH. Lle mepeTBoproe OLiHKY PU3UKOBOCTI MiAPHEMCTB,
mo (QyHKIIOHYIOTh Ha TAKOMY PUHKY, B pamkax CAPM ra 11 Mmoandikariii Ha ckinagHui i
TBOPUHII ITPOIIEC, YCITiX SKOTO 3HAYHOIO MipOI0O 3aJICXKHTH Bij KBamidikamii ekcriepra, siIKui
3MIHCHIOE OIIIHKY. METOI0 CTaTTi € BUIIJICHHSI OCHOBHHX MPOOJIEM, SIKi BAHUKAIOTh IIPH PO3-
paxyHKy Oera-koedinienTa, 6a3ylounch Ha YKpaTHCHKUX JaHHX, 13 HAaBEICHHIM MOXKIHBHX
HUISIXIB 1X BUPIIEHHS a00 YHUKHEHHSI.

Ha mpuknani okpeMHX MalIMHOOYAIBHUX IIJIIPHUEMCTB, a TaKOX PENpe3eHTAaTHBHOI
BUOIpPKH M0 MamMHOOY/yBaHHIO B YKpaiHi Oyi10 IPOJEMOHCTPOBAHO OCHOBHI OOMEXKEHHS
TIOTOYHOI CTAaTUCTHKH, SIKa HAIAEThCs YKpalHChKUMHU Oipkamu (30kpeMa (parMeHTapHICTB i
CYMHIBHA PENPE3CHTATUBHICTh), KOPOTKO OXapaKTEPU30BaHO IPHYMHU TaKOTO CTAHOBHUINA 1
3aIPOIIOHOBAHO HATOMICTh BUKOPUCTOBYBATH JIaHI BIAKPUTOI 3BITHOCTI IO MiJNPUEMCTBAX
Ta MCTOJUYHI IiIXO/TH, SIKi Ha HUX 0a3yroThcs. Halikparii pe3yapraTu gae mixia 10 OliHKA
Oera-koedilieHTa yepe3 MONpaBKy CepeJHbOraly3eBoro koedilieHTa Ha iHIUBITyalbHUN
(hbiHaHCOBUMIT BaXijb MiANpHEMCTBA. BUCYHYTO rimoresy, 1o it OLTBIIOT pernpe3eHTaTHB-
HOCTI pe3ylbTariB JOLIIBHO PO3PAXOBYBAaTH CEPEIHBOTraTy3€eBl MOKa3HUKH PU3UKOBOCTI 3a
YKpaiHCBKUMH JTAaHUMHM, a He OpaTH BHCOKOArperoBaHi CEepejHi JaHi 1Mo CBITOBUX PUHKAX,
JOCTYIHI Y BIIKDUTHUX JDKEpEIax.

Po3mistHyTI METOIMYHI MiJXOAM, a TaKOX 1X MoAuikarii 3 METOI0 BHKOPHCTaHHS B
YKPATHCHKUX YMOBaX MOKYThH OyTH BUKOPHCTAHI IPH OIIHI MiIIIPUEMCTB HA IHIIIMX PHH-
kax (ppoHTHPY 200 PUHKAX, 10 PO3BUBAOTHCS. CTBOPEHHSI BIJIKPUTOT 6a3u cepeaubo-
rajly3eBUX IOKa3HHMKIB PU3MKOBOCTI Ha 0a3i yKpalHCHKUX JaHHX MOXeE OyTH LIHHOIO alb-
TEpHATHBOIO HASIBHUM Y BIJKPUTHX JDKEpesiaX JIaHUM IIPH OLIHI PU3UKOBOCTI aKTHBIB Ha
HEPO3BMHCHUX PHUHKAX.

[TyGuikaniro MiAroTOBICHO 3a pesyiabratamu BukoHaHHs HJIP “®inaHcoBi pusnku
BelIcHHs1 Oi3Hecy B YkpaiHi: cektop HediHaHcoBHX Kopropamii” (Ne nepxpeectpartii
0118U006088).

Knruoei cnosa: CAPM, Gera-xoedillieHT, puHOK (POHTHPY, IiHA aKIliii, peHTa0eNb-
HICTB BIIACHOTO KaIliTary
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OIIEHKA PUCKOBOCTH IPEANPUATHI C UCTIOJIb30BAHUEM
HUHCTPYMEHTAPHUSA KOPIIOPATUBHBIX ®PHUHAHCOB B YKPAUHE

C 2015 . Ykpauna yTparuia Jlaxke cTaryc pblHKa ()pOHTHpaA M3-3a MPOOIIEM C JOCTYII-
HOMW M JOCTOBEPHOI1 OMP)KEBOM CTATUCTUKOM M B CBSA3M C 00IIEH HEPa3BUTOCTHIO PHIHOYHOM
HHPPACTPYKTYphl. DTO TIPEeBpalaeT OLEHKY PUCKOBOCTH (DYHKIMOHHPYIOUIMX Ha TaKOM
peiHKe npeanpusatiii B pamkax CAPM u e€ moandukanuii B CIOKHBIA U TBOPYECKHUH TPO-
1Iecc, yCIeX KOTOPOro BO MHOTOM 3aBHCHUT OT KBAJIM(HKAIIMK KCIIEPTa, KOTOPBII TPOBOIUT
oleHKy. [{enplo 1aHHO# cTaThby SABISETCS BBIZCICHUE OCHOBHBIX NPOOJIEM, KOTOPBIC BO3HH-
KaloT npu pacuere OeTa-kordduimenta, 6asupysch Ha YKPauHCKHX JaHHBIX, C YKa3aHHEM
BO3MOXKHBIX ITyTEH ISl UX PEIICHHs JIN00 N30eKaHusL.

Ha npumepe OTeNbHBIX MalIMHOCTPOUTENBHBIX MPEINPUATHI, a TaKKe penpe3eHTa-
THUBHOM BBIOOPKHM 110 MAIIMHOCTPOEHHIO B YKpanHe ObUTH ITPOJIEMOHCTPUPOBAHBI OCHOBHBIC
OrpaHMYEHUs TEKYIIeH CTaTUCTHUKH, IPEIOCTABISIEMO YKPanHCKUMU OHprKaMu (B 4aCTHOC-
TH ee (parMeHTapHOCTh U COMHUTENbHAS PENPE3EHTaTHBHOCTH ), KOPOTKO OXaPaKTEPH30BaAHBI
MIPUYUHBI TAKOTO €€ COCTOSTHUS U MIPEUIOKEHO UCIOIb30BaTh BMECTO HEE TaHHbBIE OTKPBITON
OTYETHOCTHU MO MPEANPUATHIAX M METOINYECKUE ITOIXO/bl, KOTOphIE Ha HUX 0a3UpYIOTCS.
Hawnyummii pesyasrar qaet noaxos K oneHke Oera-koadduimenta yepes MomnpasKy cpen-
HEOTPaciIeBOr0 KO PHUIMEHTa Ha WHIMBHIYaJIbHBIH (PUHAHCOBBIA pblYar HpeInpHUsTHS.
[Ipennoxxena rumoresa, 4TO Ui OOJIBIICH PENPE3CHTATUBHOCTH PE3YJIBTATOB YMECTHO
PacCUMTHIBATh CPEIHEOTPACIEBbIE TOKA3aTENN PUCKOBOCTH MO YKPAUHCKUM JJaHHBIM, a HE
Oparb BBICOKOArpernpoBaHHbBIC JJAHHBIC IO MUPOBBIM PBIHKaM, JOCTYITHBIC B OTKPBITHIX HC-
TOYHHKAX.

PaccMoTpeHHbIE METOANYECKUE MTOAXO/IbI, @ TAKIKE UX MOTU(PHUKAIIMI C [EITBIO UCTIONb-
30BaHUSl B YKPAUHCKUX YCIIOBUSIX MOTYT OBITH MCIOJIB30BaHBI IIPU OLEHKE IPEAIPHIATHH
Ha JPYTuX pbIHKax (poHTHpa JMOO0 pa3BHBAOMIMXCS pblHKaX. Co3qaHue OTKPBITOH 0a3bl
Cpe/HeOTpacyeBhIX MMOKa3aTeleld pUCKOBOCTH Ha 0a3e YKPaMHCKHUX JIAaHHBIX MOXKET MOCITY-
JKUTh XOPOILIEH aJbTepHATUBON CYLIECTBYIOIIUM B OTKPBITBIX MCTOYHHMKAX JAHHBIM MIpU
OLIEHKE PUCKOBOCTHU aKTHBOB HAa HEPA3BUTHIX PBhIHKAX.

[TyGnukarus HoAroTOBIEHA 110 pe3yJsibTaraM BeimosiHeHust HUP « Dunancossie pucku
Be/ICHUsI OM3Heca B YKpaumHe: CEKTOp He(MHAHCOBBIX KOPIOpanuii» (rocynapcTBEHHBINH
peructpaunonssiit Ne 0118U006088).

Knrouesvie cnosa: CAPM, 6eta-ko3GGUIMEHT, PHIHOK (DPOHTHPA, TIEHA aKIINii, peHTa-
6e1bHOCTh COOCTBEHHOTO KaruTaia
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