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ABSTRACT

This work is a new direction in the authors’ previous study on applying the market multipliers in assessing the
value of oil and gas companies. The work is based on the findings of statistical studies of multipliers calculated for
the industry, as well as their volatility over a 12-year period — from 2006 to 2017 inclusively, as exemplified by 46
companies from nine sectors of the economy of the Russian Federation. The analysis of the risk measures Value-
at-Risk (hereinafter VaR) and Expected Shortfall (hereinafter ES) was conducted by means of volatility calculated
in different ways. In particular, the multiplier volatility was introduced by V.B. Minasyan. It was established that
for all nine sectors of the Russian economy, calculated with conventional stock volatility statistics (when possible),
risk valuation measures VaR and ES led to lower calculated risk values compared to those calculated using
multiplier volatility. The results of the study are of interest to evaluators, investors and other interested parties, as
it allows to analyze the general behavior of the stock value in Russian companies and to compare the change in
indicators of various economic sectors in terms of multiplier technology.

Keywords: company valuation; multiplier P/E; multiplier P/B; stock value; stock volatility; multiplier volatility; risk
measure VaR; risk measure ES

For citation: Minasyan V.B., Ivko D.G. Model risk analysis of multiplier technology applied at stock valuation of Russian

companies. Finance: Theory and Practice. 2019;23(6):91-116.DOI: 10.26794/2587-5671-2019-23-6-91-116

Speaking about company valuation, it is impor-
tant to mention various approaches, models
with their own advantages and disadvantages
(see, for example, [1]). Today, experts note an
increasing number of mergers and acquisi-
tions1 [2], which emphasizes the additional in-
terest in quick and efficient company valuation
with minimum resources.

The data necessary for a qualitative company
valuation, especially if they are not public, are

! M&A market in Russia. Overview by KPMG. February 2019.
URL: https://assets.kpmg/content/dam/kpmg/ru/pdf/2019/02/
ru-ru-ma-survey-feb-2018.pdf (accessed on 27.09.2019).
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not always available. Moreover, required in-
dicators often change due to the high market
volatility. What values should be used in a par-
ticular valuation model?

To evaluate stocks by the multiplier technol-
ogy, the expected value estimated statistically
often replaces their value.

Based on the example of 46 Russian compa-
nies, the results of multiplier behavior study by
D.G. Ivko [3-5] show that multipliers have very
high volatility both in industries and in spe-
cific companies. Therefore, the realized multi-
plier value will not necessarily be close to the
expected value or to the value at the selected
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moment. This may lead to a significant devia-
tion of the real stock value from its valuation
results when the multiplier method is applied.

Company valuation is mainly associated
with decisions on purchase or sale of an asset,
a merger and acquisition transaction. In such
cases, incorrect valuation of a company or as-
set can affect the yield or contribute to loss of a
deal for a potential investor.

The subject of this study is the risks asso-
ciated with using multiplier technology in its
various versions.

In the Russian Federation, a market (compara-
tive) approach is widely used for company stock
valuation. The approach is based on the market
multiplier method. The valuation considers the
information about the company compared to
similar companies within the industry by other
key performance indicators (see, for example,
[1]), or compared to the industry indicators.

This approach suggests that these companies
should be quoted at the same multiplier values.

There is a number of studies by European
and American companies. However, the Russian
stock market is relatively young and a series of
minor shock news can increase the volatility of
stock value indicators, etc. [6-9].

The “relative youth” of the mechanisms is an
additional factor to be considered when using
conclusions based on statistics from Western
companies.

It is important that when applying the
multiplier calculated for the industry, its real
(fair) value for a particular company can devi-
ate greatly from the corresponding estimate,
since it is an average indicator for companies
in the target industry. When using a multipli-
er of a public company, similar within the in-
dustry or in terms of operating activity, busi-
ness structure or other key indicators, often
they use either a statistical estimate of its ex-
pected value, or it is determined at a certain
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moment of time (for example, at the current
moment of valuation). The result of applying
the multiplier method described above de-
pends on the choice of a similar company. In
particular, the expected value of the multipli-
er of a similar company, as well as its value at
a selected moment, can deviate greatly from
the value at the time of the quote or deal. Ob-
viously, the valuation quality is low.

The study examines how significant this de-
viation can be and how this will affect the valua-
tion risk of companies from nine leading sectors
of the Russian economy.

Table 1 presents a list of the Russian econom-
ic sectors and the result of a sample of industry
companies included in the MICEX index as of
December 31, 2016.

Some works, for example, the one by
V.A. Cherkasova [2], explore methods to select
the so-called peer companies for valuation and
describe the application of certain models to
calculate corrective indicators. The approach
using corrective indicators requires certain pa-
rameters and resources for the calculation. In
practice, many evaluators use the multiplier
technology due to its simplicity and speed of ob-
taining the stock valuation to make appropriate
decisions.

A lot of research is devoted to this method
and its application. A significant work by J. Liu,
N. Doron and T. Jacob [10] is one of them. Other
authors (S. Seghal, A. Pandey [11], C. Cheng and
R. McNamara [6], E.F. Fama, and K.R. French [8])
have studied various aspects of the relationship
of company multipliers with their profitability
and value indicators.

R. Barnes [7] and D. Koutmos [9] have inves-
tigated the connection between the volatility of
stock prices of companies and their individual
indicators.

Following is the work by D. G. Ivko [4, 5], that
studied the volatility of the multipliers P/E and
P/B and their influence on the volatility of stock
prices of Russian companies. We provide the vol-
atility calculations for nine sectors of the Rus-
sian economy and the selected companies from
the respective sectors for 2006-2017 inclusively.

FINANCE: THEORY AND PRACTICE 4 Vol. 23, No.6°2019
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Table 1
Result of a sample of industry companies for research e
o | Mmooty secorae | LT o | ke s | e s
RTS, pcs. portfolio* (coverage),%

1 Energy sector

2 Metallurgy and mining

3 Oil and gas

4 | Consumer sector

5 Financial sector

6 Chemical and petrochemical industry

7 Telecommunications industry

8 Engineering industry

9 Transport

Total 46 =

*Based on common stocks of Russian companies.

** In terms of capitalization, 7 companies cover 75% of all 24 listed companies in the industry.

Source: designed and compiled by the authors.

Table 2 shows the data from the telecommu-
nications industry and PJSC “ROSTELECOM”.
Appendix 1 presents the results for the other sec-
tors — the input data, on which only calculation
results will be presented below.

Table 2 shows the expected values and stand-
ard deviations of both absolute and relative val-
ues of the multipliers P/E and P/B at the indus-
try and company level. The values of the multi-
pliers and their volatility are quite high. Thus,
using the multiplier calculated for the industry
as part of valuation of the selected company at
the moment, one can make a serious mistake
due to the possible deviation of the multiplier
calculated for the industry from the multiplier
of the selected company and due to the signifi-
cant volatility of the multiplier calculated for
industry.

For example, replacing the multiplier P/B
calculated for the industry with a multiplier of

FINANCETP.FA.RU

a similar company is even worse. Thus, ROST-
ELECOM, which is a public company, is the best
similar company for itself. However, in this case,
the significant volatility of its multiplier is obvi-
ous.

Therefore, the value of the company mul-
tiplier — both its expected value and the data
at any particular moment (for example, dur-
ing the valuation) — can significantly differ
from the real value of the company multiplier
at the time of a quote/deal. For non-public
companies, there will also be a difference be-
tween the selected and the similar company.
Obviously, there are significant risks in stock
valuation of Russian companies as part of the
multiplier method.

Following the study by D.G. Ivko on the pres-
ence and significance of the correlation of stock
price volatility with the volatility of the con-
sidered multipliers [3, 4], the current study was
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Table 2

The results of calculations of indicators: the mathematical expectation and standard deviation based
on data for 2006-2017

Mathematical expectation of indicators SLELCETC t::;liif;i‘:)ar:l:)indicators
Indicator

Industry “ROS'I?IJEEI(E:KOM" Industry “Ros:;fI(E:KOM”
For absolute values
Multiplier P/E 16.14 34.48 40.79 16.14
Multiplier P/B 3.13 1.45 1.6 1.03
Annual profit, rub. 38522142143 19445523384 32740012166 16038104257
Annual profit per 1 share, rub. 20.69 8.91 13.97 6.37
Book value, rub. 434978343567 156013716041 224183681052 98070503443
Book value per 1 share, rub. 41.01 7711 19.98 39.55
Share price, rub. 293.34 143.93 163.23 66.33
For relative values
Return on multiplier P/E -0.00064 -0.00001 0.05399 0.0396
Return on multiplier P/B -0.00027 -0.00007 0.09926 1.02606
Share price, rub. 0 -0.00001 0.01625 0.0176

Source: designed and compiled by the authors.

conducted for nine industries for the periods of
2006-2011,2012-2017 and 2006-2017.

Table 3 presents the values of the correlation
coefficients between the volatility of returns and
the multipliers calculated for the industry. They
show a periodically different, but significant sta-
tistical relationship between relative changes
in the index calculated for the industry and the
corresponding multipliers in seven out of nine
industries.
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The result makes us think about the quality
of the valuations by the multiplier technology as
applied to Russian companies.

In general, for the entire period from 2006 to
2017, for the telecommunications industry, the
correlation coefficients between the volatility
indicators of the portfolio index returns and the
P/E portfolio volatility indicators and between
the indicators of the portfolio index return vola-
tility and the P/B portfolio volatility returns are

FINANCE: THEORY AND PRACTICE 4 Vol. 23, No.6°2019
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Table 3

Results of the calculated values of correlation coefficients for the period from 2006 to 2017

Results of correlation coefficients

Between the volatility Between the volatility
Industry Period of returns on the portfolios | of returns on the portfolio’s
index and the volatility index and the volatility
of returns on P/E portfolio of returns on P/B portfolio

2006-2017 -0.1068 0.7219

Oil and gas 2006-2011 0.6205 0.6048
2012-2017 -0.5374 0.5801
2006-2017 0.5924 0.1793

Financial 2006-2011 0.5275 0.1056
2012-2017 0.7652 -0.0457
2006-2017 -0.239 -0.2471

Consumer sector 2006-2011 0.7851 -0.073
2012-2017 -0.6232 -0.5877
2006-2017 0.2658 0

Transport 2006-2011 0.6511 0
2012-2017 -0.2467 0
2006-2017 -0.1941 0.1886

Chemical 2006-2011 0.3649 0.3752
2012-2017 -0.4388 -0.1612
2006-2017 0.045 -0.2972

Engineering 2006-2011 0.5555 0.8894
2012-2017 -0.2879 0.0687
2006-2017 0.4879 0.7029

anfrf?r:;“rgical and 2006-2011 0.581 0.6476
2012-2017 0.223 0.03
2006-2017 0.7007 0.7176

Energy 2006-2011 0.8627 0.8681
2012-2017 0.7523 -0.0247
2006-2017 0.0061 0.0255

Telecommunications 2006-2011 0.4062 -0.104
2012-2017 -0.4108 -0.0259

Source: designed and compiled by the authors.

FINANCETP.FA.RU
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Table 4

Results of the calculated values of the correlation coefficients by years in the telecommunications
industry for the period from 2006 to 2017

Correlation

coefficient A3

2007 | 2008 | 2009 | 2010 | 2011

2012

2006-(2006-|2012-

2017 2017 | 2011 | 2017

2013 | 2014 | 2015 | 2016

Between the
volatility of
returns on
the portfo-
lio’s index
and the
volatility of
returns on
P/E portfolio

0.90 |0.38 |0.71 |0.38 |0.87 [0.97

0.99

-0.14|-0.03|-0.30(0.77 (0.72 |0.01 |041 |-041

Between the
volatility of
returns on
the portfo-
lio’s index
and the
volatility of
returns on
P/B portfolio

092 |0.07 (092 |0.99 (098 [0.92

-0.18

031 |0.68 |098 |041 |0.77 [0.03 |-0.10|-0.03

Source: designed and compiled by the authors. High level of connection with coefficient values over 0.49.

close to zero. Now, the “behavior” of the indica-
tors by year within the studied period should be
considered in more detail.

Table 4 makes it clear that only in two cas-
es out of 12 none of the indicators “showed” a
high level of connection (in 2007 and 2013).
Over a number of years, the coefficient gener-
ally changes the sign from “+” to “~”. In this
industry, one should consider not only the
impact of the financial crisis in the economy
in 2008-2010 and in 2014, but also the fea-
tures of the industry itself, the specifics of
the telecommunications company. Thus, in
2006-2011 and 2012-2017, this group does
not fully reflect the situation on the market
and one should consider the annual calcula-
tion results.

The multipliers P/E and P/B were chosen
as the most common and basic indicators that
evaluators often check first. This study can ad-
ditionally be conducted for other equally impor-
tant multipliers: EV/EBITDA (company value /
profit before taxes, interest and depreciation), P/
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CF (price / cash flow) or P/DIV (price / dividends)
and others.

Further, to assess the model risk (multiplier
technology), we used the method of model risk
analysis in stock valuation proposed by V.B. Mi-
nasyan [12].

On the example of the method by V.B. Mi-
nasyan, it is expedient to conduct calculations
for the telecommunications industry, thereby
showing that the method is accessible and re-
quires minimal knowledge of statistics and
econometrics to be applied. The results are ex-
plained below.

The stock price in the next time period depends
not only on factors such as the current level of
development and the situation in the compa-
ny, industry, sector and region, but also on the
perception of information about the company

FINANCE: THEORY AND PRACTICE 4 Vol. 23, No.6°2019



by its external consumers: investors, regula-
tory authorities and other market participants.
Thus, the price behaves as a random variable.
Of course, the stock price volatility is also sig-
nificantly affected by speculative operations,
sometimes not related to the fundamental char-
acteristics of a company’s financial performance,
but more related to the ability to use specific
information that has a short-term effect or its
specific perception. Following assessment risks
are of particular interest for the study. The im-
portance of stock price volatility is increasing for
potential investors.

In his work [12], V.B. Minasyan first introduced
the term “multiplier” stock volatility, i.e. proposed
a method to express stock price volatility through
the volatility of company multipliers. This in-
terpretation of stock volatility became possible
due to the dependence of stock volatility on the
volatility of the multipliers P/E and P/B for Rus-
sian companies.

The “multiplier” volatility of stocks is a new
method to estimate their volatility based on the
volatility of the multipliers P/E and P/B consid-
ered in the study. In this paper, the multiplier
estimates of expected prices and their volatil-
ity will be denoted by EM . (P) and o . (P) or by
E (P)ando (P), respectively, depending on
whether the rIr\ﬁltipliers P/E and P/B were used.
In our opinion, this method will be especially
relevant for non-public companies for which
there is no available stock price quotation data.

Thus, the following statements are true for
the multipliers P/E and P/B [12]:

Eyr (P)=EE) E[gj (1)

G (P)=07 (£ £ )+ (E)E[ £ )+
A(e(e)) (2] §

(For details related to the idea of multiplier
volatility and the derivation of formulas, see
[12]).

VaRy, (Value at Risk) indicator is often used to
determine the risk of stock investment. VaR is

FINANCETP.FA.RU
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the maximum possible deviation for the worse
from the company’s stock price from its expect-
ed value in a set time period T with a given con-
fidence probability p [12-15].

The formula to calculate Value at Risk is:

VaR, =k, -c(P)-\E,

where o(P) — is the price volatility (here, cal-
culated as its standard deviation for the period
T (days);

T — is the investment horizon (days); k' —1is
the quantile of standardized stock price distribu-
tion with the confidence probability p [12-15].

In addition to VaR, it is necessary to calcu-
late the Expected Shortfall with the confidence
probability p, ES ,, reflecting the average value of
price deviations from its expected value, which
could potentially occur in the worst-case sce-
narios implemented with a probability of 1 — p
[12-15].

The formula to calculate the Expected Short-
fall is:

Esp=c(p).\EJ%c.

where m = 3.14, and the standard notation for
the exponential function is applied exp(x) = e*,
where e ~ 2.71.

In these VaR and ES formulas, volatility val-
ues are usually provided by the statistical es-
timates from a sample of the company’s stock
price quotations. Since it is now possibile to de-
termine multiplier estimates of the stock price
volatility O'M(P) and o (P), we will calculate the
VaR and ES multiplier values, which we denote
by VaR) u ESY (VaRf " ESf) according to the
above formulas:

VaR) =k, -cM(P)-\/?

; T o1 exp(-0.5(kY
st F

l1-p

3)

exp(-0,5(k0' )

o, @

. (5
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Formula (5) will look similar both for VaRf
and for ES}.

In the example below, these risk measures
will be calculated with the confidence probabili-
ties of 0.95. However, depending on the mission,
another confidence probability, different from
0.95, may be chosen.

In terms of the proposed technology, we will
now provide the detailed calculations of ROST-
ELECOM’s stocks valuation and the risks of in-
vesting in it in three ways:

1. Risk assessment of investing in the com-
pany’s stocks by usual stock volatility values.

2. Risk assessment of investing in the com-
pany’s stocks by values of the multiplier P/E and
the multiplier valuation of stock volatility.

3. Risk assessment of investing in the com-
pany’s stocks by values of the multiplier P/B and
the multiplier valuation of stock volatility.

Suppose, the management of the company
that invested in ROSTELECOM’s stocks knows
that this company will face serious financial dif-
ficulties if the stock price falls below 15 rubles
in a year (in 2018). The investor wants to be sure
that a probability of difficulties is no more than
5%. It is important to understand whether this
scenario is reliable. What will the average stock
price be after 5% of the worst-case scenarios are
implemented? We expect normal distribution of
the stock price within the calculations provided
below.

1. Risk assessment of investing in the com-
pany’s stocks by usual stock volatility values.

Statistical estimates of the expected ROSTELE-
COM stock price and its standard deviation based
on a sample of quotes for 2006-2017, amount to
143.93 and 66.33 rubles respectively. VaR calcula-
tion:

VaR, o5 = 1.65 - 66.33 = 109.44 rubles.

This result suggests that with a probability
of 5% the company’s stock price may become
109.44 rubles less than expected. Thus, with a
probability of 95%, the company can expect the
stock price to be no less than 143.93 - 109.44 =
= 34.48 rubles > 15 rubles. Therefore, a probability
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of serious difficulties is no more than 5%. To es-
timate the company’s average stock price, which
may occur in 5% of the worst-case scenarios, we
calculate ES for the coming year.

1 exp(-0,5(1.65)’

2n 1-0.95

=135.66.

ES, 45 =66.33-

Despite the fact that at the end of 2018, the
company expects the stock price to be143.93 ru-
bles, in the worst-case scenarios, implemented
with a probability of 5%, the average expected
price can be 143.93 — 135.66 = 8.26 rubles <15
rubles. On average, in 5% of the worst-case sce-
narios, the investors in ROSTELECOM expect se-
rious financial difficulties.

2. Risk assessment of investing in the
company’s stocks by values of the multipli-
er P/E and the multiplier valuation of stock
volatility.

To calculate the expected value of ROSTELE-
COM at the end of 2018, we first apply industry
estimates of the expected value and volatility of
the multiplier P/E and the expected profits and
profit volatility of ROSTELECOM, provided in
Table 2:

Ey g (P) =E(E)-E(§j =8.91-16.14 =

= 143.77 pyo.

=6.37%-40.79> +6.37%-16.147 +8.917-40.79%)? = 458.41 py6.

Next, we calculate VaR!"F :
VaR!E = 1.65 - 458.41 = 756.37 rub.

With a probability of 5%, the company’s stock
price may become less than expected by 756.37 ru-
bles compared to the expected value. Thus, when
using the multiplier P/E with a probability of 95%,
we can expect the stock price to be no less than

FINANCE: THEORY AND PRACTICE 4 Vol. 23, No.6°2019



143.77 — 756.37 = -612.60 rubles. Given that the
stock liability is limited by the stock price, we un-
derstand that the stock price cannot be negative.
The model claims that in the worst-case scenario,
the expected stock price will be zero with a prob-
ability of 95%. According to the multiplier model,
the company’s stock will cost nothing with a prob-
ability of more than 5%.

To estimate the average stock price, which may
occur in 5% of the worst-case scenarios, we will
calculate ES;4:" for 2018:

1 exp(—O.S(l.65)2

=937.58 rub.
NoT 1-0.95

ES)hE =458.41

Despite the fact that the company expects
the stock price to be 143.77 rubles by the end of
2018, in the worst-case scenarios, implemented
with a probability of 5%, the average expected
price can be 143.77-937.58 = -793.80 rubles. On
average, in 5% of the worst-case scenarios, the in-
vestors in ROSTELECOM expect serious financial
difficulties associated with a complete loss of the
value of the acquired stocks.

In some cases, using the multiplier valuation
of a specific stock in calculations, the compara-
tive method does not use the expected value of
the multiplier calculated for the industry, but
the expected value of the multiplier of a similar
company.

ROSTELECOM is a public company and may act
as a similar company itself. Let us recalculate, ap-
plying the expected value and standard deviation
of ROSTELECOM'’s multiplier P/E. We get the fol-
lowing results:

E, ; (P)=8.9115.37 = 136.88 rub.
oy p(P)=6.37-16.14* +6.37*-15.37* +

1
+8.91%-16.14%)2 =202.10 rub.

Next, we calculate VaR)5" :

VaR!%E =1.65 - 202.10= 333.47 rub.

FINANCETP.FA.RU
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With a probability of 5%, the company’s
stock price may become 333.47 rubles less
than expected. Thus, when using the multiplier
P/E with a probability of 95%, we expect the
stock price to be no less than 136.88 — 333.47 =
=-196.59 rubles. Given that the stock liability is
limited by the stock price, we understand that
the stock price cannot be negative. The model
claims that in the worst-case scenario, the ex-
pected stock price will be zero with a probabil-
ity of 95%. According to the multiplier model,
the company’s stock will cost nothing with a
probability of more than 5%.

To estimate the average stock price, which may
occur in 5% of the worst-case scenarios, we will
calculate ES,0F for the next:

I exp(-05(1.65)° - 41336 rub.
Lm 12095

ES;5F =202.10-

Despite the fact that the company expects
the stock price to be 136.88 rubles by the end of
the next year, in the worst-case scenarios, im-
plemented with a probability of 5%, the average
expected price can be 136.88 — 413.36 = -276.48
rubles. On average, in 5% of the worst-case sce-
narios, the investors in ROSTELECOM expect se-
rious financial difficulties associated with a com-
plete loss of the value of the acquired stocks.

3. Risk assessment of investing in the
company’s stocks by values of the multipli-
er P/B and the multiplier valuation of stock
volatility.

To calculate the expected value of ROSTELE-
COM at the end of 2018, we first apply industry
estimates of the expected value and the multi-
plier P/B volatility and the expected profits and
profit volatility of ROSTELECOM, provided in
Table 2:

Ey 5 (P)=T77.11-3.13 = 241.75 rub.

o5 (P)=39.55"1.6" +39.55"-3.13% +
|
+77.117-1.6*)2 =185.78 rub.

Next, we calculate VaR/%? :
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VaR):? =1.65 - 185.78 = 306.54 rub.

With a probability of 5%, the company’s stock
price may become less than expected by 306.54 ru-
bles compared to the expected value. Thus, when
using the multiplier P/B with a probability of 95%,
we can expect the stock price value to be no less
than 241.73 — 306.54 = -64.80 rubles < 15 rubles.
Thus, a probability of serious difficulties is more
than 5%.

To estimate the average stock price, which may
occur in 5% of the worst-case scenarios, we will
calculate ES,5’ for 2018:

1 exp(—0.5(1.65)2
V2n 1-0.95

Despite the fact that the company expects the
stock price to be 241.73 rubles at the end of 2018,
in the worst-case scenarios, implemented with
a probability of 5%, the average expected price
can be 241.73-379.97= -138.24 rubles. On aver-
age, in 5% of the worst-case scenarios, the inves-
tors expect serious financial difficulties associated
with a complete loss of the value of the acquired
stocks.

We apply the expected value and ROSTELE-
COM’s multiplier volatility:

ES)hE =185.78- =379.97 rub.

Eyp (P)=T77.11 - 1.45 = 112.14 rub.

o5 (P)=(39.55"1.03* +39.55% .1.45% +

1
+77.117-1.03%)2 =142.12 rub.

Next, we calculate VaR} 2 :
VaR!F =1.65 - 142.12= 234.49 rub.

With a probability of 5%, the company’s stock
price may become less than expected by 234.49 ru-
bles compared to the expected value. Thus, when
using the multiplier P/B for company valuation
with a probability of 95%, we can expect the stock
price to be no less than 112.14 — 234.49 = -122.35
rubles.
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Given that the stock liability is limited by
the stock price, we understand that the stock
price cannot be negative. The model claims that
in the worst-case scenario, the expected stock
price will be zero with a probability of 95%. Ac-
cording to the multiplier model, the company’s
stock will cost nothing with a probability of
more than 5%.

To estimate the average stock price, which may
occur in 5% of the worst-case scenarios, we will
calculate ES,5? for 2018:

1 exp(-0.5(1.65)’

= 290.67 rub.
2n 1-0.95

ES)y? =142.12-

Despite the fact that the company expects
the stock price to be 112.14 rubles at the end of
the next year, in the worst-case scenarios, im-
plemented with a probability of 5%, the average
expected price can be 112.14-290.67=-178.53
rubles. On average, in 5% of the worst-case sce-
narios, the investors expect serious financial dif-
ficulties associated with a complete loss of the
value of the acquired stocks.

This example shows the huge risks for the
counterparty in the stock valuation by a com-
parative method using multipliers that can be
applied by the evaluator.

It should be noted that the valuation method
using multipliers is most frequently applied in
equity valuation of non-public companies. For
public companies, market valuation is considered
the best. At the same time, it is not possible for
non-public companies to obtain an estimate of
the expected stock price at the end of the next
period based on quotes. Therefore, the estimates
obtained by using multipliers have nothing to
compare.

It should be noted that only 16 of the 46 com-
panies represented in this study did not have se-
rious problems with indicators of net profit and
book value, i.e. these indicators had a positive
value from 2006 to 2017. This fact further em-
phasizes the risks of obtaining high-quality es-
timates by multiplier technology using P/E and
P/B.
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Table 5

Calculation results of the expected value of investments in ROSTELECOM stocks and the risks of these
investments based on risk measures VaR and ES

E(P) o(P) VAR, o5 ES; o5
(rub.) (rub.) (rub.) (rub.)
Standart statistical estimates 14393 66.33 109.44 135.66
Estimates using the industry multiplier P/E 143.77 458.41 756.37 937.58
Estimates using the industry multiplier P/E
for PISC “ROSTELEKOM” 136.88 202.1 33347 413.36
Estimates using the industry multiplier P/B 241.73 185.78 306.54 379.97
Estimates using the industry multiplier P/B
for PISC “ROSTELEKOM * 112.14 142.12 234.49 290.67

Source: the author’s calculations.

The example of the public company ROSTE-
LECOM is interesting as it provides estimates
of the company’s expected stock prices apply-
ing quotes and the expected values of the in-
dustry multipliers P/E and P/B. Also, the risks
of investing in ROSTELECOM stocks were as-
sessed based on risk measures VaR and ES cal-
culated on normal distribution applying the
usual statistical estimation of volatility and of
the P/E and P/B multiplier volatility. Table 5
provides the results. Appendix 2 presents the
data on the other sectors where one company,
the industry representative, was selected.

The above example makes it clear that the
company’s expected stock valuation by the
multiplier method significantly deviate from
its statistical estimation.
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The difference in estimating the multiplier
volatility of the company’s stocks using both
multipliers is much altered from the usual
statistical volatility estimation. This leads to
the fact that both the risk measure VaR and
the risk measure for catastrophe (“tail”), cal-
culated using multiplier volatility, ultimately
provide higher estimates of the correspond-
ing risks compared to the statistical estima-
tion of volatility. These significant differences
in assessing the risks of stock investment are
associated both with a high risk of valuation
using the multiplier method, as well as with
the fact that the usual, historical volatility
estimation assumes that the future will be
an average repetition of the stock history of
a particular company. The multiplier volatil-
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ity estimation may contain information about
“fundamental” changes in the industry that
may not have happened in the company yet,
but may affect it in the future. This may be
the added value of a multiplicative estimation
of the company’s stock volatility.

It is worth noting that the normal distribu-
tion of stock prices was expected in the ex-
ample above, which is not quite realistic. As a
rule, in a real situation, the distribution has a
thicker left tail. For this reason, risks can only
be greater than the estimates obtained in our
example. Moreover, the purpose of this study
was to compare relative values of risk assess-
ments using various assessment methods and
constant assumptions about the distribution
law.

The work studied the multiplier method,
a classic and commonly used assessment
method. The authors calculated the risks of
the method use in stock valuation of Rus-
sian companies from nine industries. The
expected industry average value was used to
estimate the multipliers. It is worth revealing
how significant the volatility of the applied
multipliers is within the industries, i.e. lo-
cation, distribution by companies within the
industry and distribution over time, and how
it affects our valuation. The original method
of multiplier estimation of stock volatility
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was used [12]. It clears the estimation of the
short-term background and brings it closer to
the fundamental industry related to the na-
ture of the business. The risk measures VaR
and ES were assessed based on the multiplier
volatility estimation. It makes it possible to
obtain a different assessment of risk measures
to be considered when deciding on long-term
investments.

The paper emphasizes the general behav-
ior of the stock value of Russian companies
in 2006-2017 depending on the industry. This
will help in making decision on the purchase/
sale of stocks. It will also provide an oppor-
tunity to compare the behavior of indicators
between the economic sectors in terms of the
multiplier technology for Russian companies’
stocks.

The model risk analysis in stock valuation
proposed by V.B. Minasyan [12] can be used
by any market participant to check estimates
of the stock value of Russian companies, both
public and non-public, from any industry and
any country.

The Russian stock market is relatively
young compared to the Western ones (official-
ly, the New York Stock Exchange was founded
in 1817, the London Stock Exchange — in 1801,
the modern Russian stock market was formed
in 1991-1992). Therefore, it is important to
apply Western approaches in the stock valua-
tion of Russian companies very carefully.
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Appendix 1

Calculation results of the values of mathematical expectation and standard deviation of the indicators

for 8 industries according to data for 2006-2017

Mathematical expectation of indicators

Standard deviation
of indicators (daily value)

Indicator g
Oil and gas industry -Ll]zcc 7_3:(’;?5 Oil and gas industry -:;r;;cc t;‘z;:‘z

For absolute values
Multiplier P/E 8.01 3.62 5.96 3.12
Multiplier P/B 1.33 0.36 0.56 0.22
Annual profit. rub. 1830989 337608.95 756689059530.53 | 502810804661.20 | 366427607182.75
Annual profit per 1 share. rub. 80.66 889.63 22.81 430.81
Book value. rub. 14567488976545.90 | 6197541987787.15 | 6305752644152.43 | 2614386471775.69
Book value per 1 share. rub. 1214823.17 7286.40 87112712 3073.71
Share price. rub. 557.86 1997.40 183.59 421.63

For relative values
Return on multiplier P/E -0.00026 0.00008 0.06546 0.02491
Return on multiplier P/B -0.00011 0.00008 0.02517 0.02697
Return on shares 0.00002 0.00014 0.02490 0.01929
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Appendix 1 (continued)

For absolute values
Multiplier P/E 21.18 23.19 1073.13 1380.49
Multiplier P/B 1.21 1.20 4,63 10.40
Annual profit, rub. 170060170087.25 32783%282318.96 174052905920.02 42052442932.22
Annual profit per 1 share, rub. 232.7% 0.00 860.23 0.00
Book value, rub. 2344981714490.77 627971033410.97 | 1500775221050.48 | 491819694540.61
Book value per 1 share, rub. 252.41 0.06 854.88 0.04
Share price, rub. 4550.27 0.07 19028.12 0.04

For relative values
Return on multiplier P/E -0.00290 -0.00214 0.15560 0.08525
Return on multiplier P/B -0.00136 -0.00172 0.13273 10.39668
Return on shares 0.00234 -0.00042 0.04339 0.02663
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Appendix 1 (continued)

For absolute values
Multiplier P/E 283291 25.65 67959.31 275.66
Multiplier P/B 243.79 471 1584.68 2.79
Annual profit, rub. 17066674 356.26 16544704092.27 19561326882.26 20040243188.17
Annual profit per 1 share, rub. 78.99 177.85 126.39 209.81
Book value, rub. 169886504 210.69 81322432369.90 126242266173.72 69616797930.15
Book value per 1 share, rub. 113.04 812.07 155.32 732.60
Share price, rub. 1465.50 437492 1945.85 4073.63

For relative values
Return on multiplier P/E -0.00144 0.00015 0.15816 0.04435
Return on multiplier P/B -0.00042 -0.00039 0.17372 2.79444
Return on shares 0.00015 0.00042 0.01806 0.01864

FINANCETP.FA.RU

105



FINANCIAL MANAGEMENT

Appendix 1 (continued)

For absolute values
Multiplier P/E 5.87 6.65 51.42 79.26
Multiplier P/B 1.86 1.69 21.21 46.38
Annual profit, rub. 6331941468.25 5109006 025.93 23372206808.89 12222261643.70
Annual profit per 1 share, rub. 2.26 4.87 752 11.58
Book value, rub. 71916167710.24 24137965 364.08 55770409229.32 21605954180.08
Book value 431 21.24 7.28 20.63
per 1 share, rub.
Share price, rub. 35.40 68.77 25.59 3772

For relative values
Return on multiplier P/E 0.00086 -0.00039 0.27111 0.09091
Return on multiplier P/B -0.00084 -0.00041 0.12045 46.37731
Return on shares 0.00026 0.00028 0.01578 0.01938
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Appendix 1 (continued)

The absolute values
Multiplier P/E 8.78 -1.09 156.70 164.59
Multiplier P/B 3.07 0.91 58.52 0.63
Annual profit, rub. 32602971048.03 7944940916.66 37489187119.99 7271191752.19
Annual profit per 1 share, rub. 70.53 191.10 56.22 178.37
Book value, rub. 231431009826.53 51876676923.79 158271296053.57 35612154229.29
Book value 24139 1256.09 184.96 888.39
per 1 share, rub.
Share price, rub. 969.07 1281.50 1477.45 643.54

For relative values
Return on multiplier P/E -0.00052 -0.00135 0.19172 0.03623
Return on multiplier P/B -0.00017 -0.00006 0.09435 0.63255
Return on shares 0.00004 0.00032 0.02184 0.02050
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Appendix 1 (continued)

For absolute values
Multiplier P/E 10.57 31.93 511.89 2084.20
Multiplier P/B 1.13 1.14 24.51 0.66
Annual profit, rub. -2082613851.85 13133%62122.83 16049582561.59 2992985597.40
Annual profit per 1 share, rub. 40.98 39.26 77.24 91.66
Book value, rub. 33249092257.79 1391562648591 41626486484.96 5594097713.03
Book value per 1 share, rub. 2.78 379.25 46.91 189.63
Share price, rub. 32748 579.16 257.01 274.28

For relative values
Return on multiplier P/E -0.00081 -0.00093 0.18086 0.10464
Return on multiplier P/B -0.00006 -0.00002 0.11081 0.66188
Return on shares 0.00005 0.00004 0.02095 0.02248
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Appendix 1 (continued)

For absolute values
Multiplier P/E -2.22 -2.27 92.88 739.54
Multiplier P/B 1.17 0.78 1.21 1.20
Annual profit, rub. 54882408818.31 13167097228.27 98152809167.58 18790229575.18
Annual profit per 1 share, rub. 0.11 0.33 0.09 0.47
Book value, rub. 2250300581879.22 173591451138.96 | 1356430321613.57 | 80443372618.84
Book value per 1 share, rub. 1.39 4.09 0.81 2.2%
Share price, rub. 1.92 2.19 1.84 1.84

For relative values
Return on multiplier P/E -0.00284 -0.00002 0.20966 0.06864
Return on multiplier P/B -0.00018 -0.00028 0.06111 1.20330
Return on shares 0.00007 -0.00003 0.02033 0.02044
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Appendix 1 (continued)

For absolute values
Multiplier P/E 9.38 11.77 34.97 402.14
Multiplier P/B 2.53 0.96 1.64 1.17
Annual profit, rub. 94629599320.18 19210101413.21 109016056 884.81 32595984754.86
Annual profit per 1 share, rub. 249.87 -2202.27 191.91 31218.93
Book value, rub. 932683531461.67 103453476 277.65 354802372875.56 79129858172.07
Book value per 1 share, rub. 309.55 67449.84 183.25 133860.34
Share price, rub. 2756.38 54.33 2288.27 23.62

For relative values
Return on multiplier P/E -0.00082 -0.00074 0.19693 0.06135
Return on multiplier P/B 0.00017 -0.00007 0.04016 1.17394
Return on shares 0.00035 0.00029 0.01929 0.02244
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Appendix 2

Results of the assessment of the expected value of investments in companies’ stocks and the risks

of these investments based on risk measures VaR and ES

Industry EP).rub. | oP).rub. | VRoos- | ESyos.
rub. rub.

Standard statistical estimates 1997 422 696 862
Estlmat'es using the P/E multiplier calculated 7123 6825 11262 13960
for the industry

. Estlmatgs using the P/ E multiplier calculated 3225 3459 5708 7075

Oil and gas | for Lukoil

Estlmat.es using the P/ B multiplier calculated 9705 6056 9993 12387
for the industry
Estlmatgs using the P / B multiplier calculated 2654 1632 2693 3339
for Lukoil
Standard statistical estimates 0.07 0.04 0.06 0.07
Estlmat.es using the P/E multiplier calculated 0.06 537 8.77 10.88
for the industry

' ' Estimates using the P/ E multiplier calculated 0.06 6.84 11.29 13.99

Financial for VTB

Estlmatgs using the P/B multiplier calculated 0.07 0.32 053 0.65
for the industry
Estimates using the P/ B multiplier
calculated for VTB 0.07 0.70 1.16 1.43
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Appendix 2 (continued)
Industry E(P). rub. o(P). rub. VaRO.95' ES, gs.
rub. rub.
Standard statistical estimates 4375 4074 6721 8332
Estimates using the P/ E multiplier 503843 | 18701860 | 30858069 | 38250886
calculated for the industry
Estimates using the P/ E multiplier
Consumer calculated for MAGNIT 4561 76011 125418 155465
sector
Estimates using the P/ B multiplier 197973 | 1742321 | 2874830 | 3563567
calculated for the industry
Estimates using the P/ B multiplier
calculated for MAGNIT ey AR S EHEEY
Standard statistical estimates 69 38 62 77
Estimates using the P/ E multiplier
calculated for the industry 2 ol Lz IV
Estimates using the P/ E multiplier
calculated for Aeroflot 32 999 1648 2043
Transport
Estimates using the P/ B multiplier
calculated for the industry 39 629 1038 1287
Estimates using the P/ B multiplier
calculated for Aeroflot 36 2009 3515 4109
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Appendix 2 (continued)
Industry E(P). rub. o(P). rub. VaRO.95' ES, 5.
rub. rub.
Standard statistical estimates 1282 644 1062 1316
Estlmat.es using the P / E multiplier calculated 1678 40993 67638 83842
for the industry
Estimates using the P/ E multiplier calculated _
for AKRON 209 43027 70995 88003
Chemical
Estlmatgs using the P/ B multiplier calculated 3857 90072 148619 184224
for the industry
Estimates using the P/ B multiplier calculated
for AKRON 1149 1069 1765 2187
Standard statistical estimates 579 274 453 561
Estlmates using the P/ E multiplier calculated for 415 51051 84234 104414
the industry
Estimates using the P / E multiplier calculated for
Machine- PISC SOLLERS 1253 207840 342936 425095
building
Estlmates using the P / B multiplier calculated for 430 10394 17151 21259
the industry
Estimates using the P/ B multiplier calculated for
PISC SOLLERS 433 440 727 901
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Appendix 2 (continued)
Industry E(P). rub. o(P). rub. VaRO.95' ES, gs.
rub. rub.
Standard statistical estimates 2 2 3 4
Estlmatgs using the P/ E multiplier calculated -1 54 89 110
for the industry
Estimates using the P/ E multiplier calculated
= 707 77
Energy for PJISC MOSENERGO ! 429 0 8
Estlmatgs using the P/ B multiplier calculated 5 6 10 13
for the industry
Estimates using the P / B multiplier calculated 3 6 9 1
for PISC MOSENERGO
Standard statistical estimates 54.33 23.62 38.97 48.30
Estlmat.es using the P/ E multiplier calculated 220665 1132935 1869343 9317190
for the industry
fSt';TgtceZL“é‘gsgAthe P/ E multiplier calculated 225928 | 12590815 | 20774844 | 25751975
Metallurgy or
Estlmatgs using the P/ B multiplier calculated 170398 417829 689419 854536
for the industry
Estimates using the P/ B multiplier calculated
for PISC ALROSA 64992 79181 130650 161950
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