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Abstract

The definition of the essence of an object of management in economics is an indispensable component of professional risk management.
Since the national risk management theory is just being formed, the need to find a clear and comprehensive definition for the notion
"risks" is especially topical. Capital valuation is one of the most important issues, which needs to be solved by companies during ROI
studies. This article makes an attempt to study the role of risk management in the implementation of investment projects. The main pur-
pose of this article is to identify the main regularities which determine the peculiarities of risk assessment in business, being the key ele-
ment facilitating the organization of investment projects. The objectives have been as follows: to review the basic concepts of risk man-
agement; to study its components in business; to reflect the system and risk management principles, and to carry out risk assessment; to
consider the main kinds of risks in the business area.

The article describes various types of investment and project risks, risk analysis methods for investment projects, as well as efficiency
indicators of investment projects, and provides an analysis of risk factors and uncertainties during the development of investment pro-
jects. The peculiarities of the practical use of project risks’ analysis methods have been studied. Risk assessment methods for an invest-
ment project help evaluate its feasibility, the time within which it will start being profitable, as well as the probabilistic volume of its
future profits. Investment project valuation models have been analyzed, in particular, the CAPM model for emerging capital markets.
The DCF method has been studied, being the base for assessing the attractiveness of business in general and a company's investment
project in particular.
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1960s by W. Sharpe and J. Lintner. Despite the model name, it
does not suggest a specific value of an asset but just determines
the discount rate necessary for finding the value of a financial tool.
According to this model, the required rate of return for the securi-
ties of a company is calculated as follows (1):

1. Introduction

One of the main problems arising in the efficiency assessment of
investment projects is associated with the assessment of compa-
ny's risks, being a factor affecting the costs, the capital, and the
discount rate. The risks mean the probability that the actual finan-
cial result of a transaction will differ from the expected one. In a
developing market economy, a particular entrepreneur determines

Rz=R; +F -(Rpm— Ry) @

the methods which he will use to carry out his activities, and they
all imply certain entrepreneurial risks.

According to the finance theory, if a company's new project has
approximately the same risks as its current business has, then, in
order to calculate the discount rate, one should take into account
the capital expenditure value, i.e. the weighted average return on
liabilities (bonds) and equity (shares). Consequently, capital ex-
penditure is the starting point in determining the discount rate for
cash flow in a new project, and then, at a later stage, adjustment is
made towards an increase or decrease if the project implies more
or less risks as compared to the company's current business. Be-
tween the dynamics of the risk level and dynamics of return, there
is a direct correlation, namely: the higher the average return of a
specific transaction is, the greater the risks are. The CAPM (capi-
tal asset pricing model) is the best at describing the relation be-
tween the return and the risks of a project based on a sensible
suggestion that the higher the risks of a project are, the more re-
turn we are supposed to obtain. The CAPM was created in the

where Ry is the rate for risk-free securities, £ is the risk degree of
a project (security) expressing the sensitivity of change in the
project return to change in the market return, R, is the expected
return, and Ry, — By is the equity risk premium. Thus, by building
a stock market curve, we should regard all projects which lie
above it, i.e. provide more revenue at every given risk level.

1.1 The Irrelevance of the CAPM Model in Emerging
Capital Markets; Determining Risks in Such Markets

The problem is that the CAPM model does not always work in
practice, and it is often very difficult to assess a company's capital
expenditure and, as a consequence, the discount rate for the pro-
ject cash flow. First of all, this is true for emerging capital markets
which have extra risks due to the market's inefficiency, limited
diversification options, as well as institutional peculiarities of
developing countries, which is what Iu.A. Dranev and la.S.
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Nurdinova write about in their article about capital expenditure
assessment models for emerging capital markets [1]. The authors
say that most researchers come to the conclusion that the global
CAPM model has a number of drawbacks, especially when used
in emerging markets. Godfrey and Espinosa showed that the in-
clusion of the risks related to a country led to unnecessary account
of risks since part of these risks was included in the risk premium.
In other words, the researchers insist that it is necessary to distin-
guish between the local risks (risks of a particular country) and the
global risks (risks of the world economy) in calculating a compa-
ny's capital expenditure [2]. The solution was to introduce more
sophisticated models which took into account the peculiarities of
emerging markets. Thus, Foong and Goh, after analyzing the capi-
tal market of Malaysia from 2002 to 2007, suggested the follow-

ing (2):
et = T5 + Bpi (= 75) + Boi - (ryg— 75 )

where r,, was the local risk-free rate, ¥y was the global risk-free

rate, r;; and rz were the return on local and global market portfo-
lios, and f&;; and S;; were a company's sensitivity to local and
global factors [3]. This model is an effective solution for risk as-
sessment in calculating capital expenditure since it takes into ac-
count global and local risks for company's projects separately. But
in fact, the risk assessment issue is very topical, and that is why
the traditional methods based on discounting often provide false
answers as they do not take risks into account.

1.2 Neglect of Risks as another Drawback of DCF Mod-
els; Solutions Involving Interval Prediction

Currently, there are two main criteria of risk assessment for in-
vestment projects — NPV and IRR.

NPV is net present value, which shows the expected value of
money that the investor will receive, taking into account the dis-
count factor; IRR means internal rate of return at which NPV=0,
i.e. the amount of funds invested in the project corresponds to the
results and implies neither profit nor loss for investors.

Both these criteria are based on cash flow discounting, and there-
fore they belong to the class of DCF (discounted cash flow) mod-
els. In fact, the DCF method is a fundamental method for business
attractiveness assessment in general, or a company's individual
investment project in particular. It is not surprising that this meth-
od has become so popular since it uses rather simple mathematical
tools and it allows taking into account the expected return and
alternative costs related to capital procurement in the discount rate.
However, DCF models, besides being too simplistic, are often also
extremely volatile, which is manifested during their testing. Quite
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often, a minor change in the finance model parameters can seri-
ously affect the outcome, which makes it difficult to make reason-
able and exact investment decisions.

But the main disadvantage of the DCF model is that it ignores
risks and uncertainty as it does not take into account different
scenarios for the project development with different probabilities.
In general, all risks can be divided into discrete and continuous.
Discrete risks include risks associated with strategic decisions,
while continuous risks include market risks, or risks of fluctua-
tions of market factors (e.g., price, interest rates, exchange rate).
These risks have different meaning in certain phases of an invest-
ment project: in the preinvestment phase, discrete risks play an
important role; in the investment and operation phases, continuous
market risks are the most important ones. The DCF method be-
comes relevant only when continuous and discrete risks are equal-
ly low, because then the same discount rate for all cash flows can
be applied. However, in reality, companies often face high risks,
both discrete and continuous ones, and that is why the estimates
obtained by means of the DCF model turn to be inaccurate due to
this factor.

A possible solution to this problem is to use the interval simula-
tion technology based on the fact that one should use not point
prediction for expected values, but interval prediction in order to
increase the reliability of assessment. This is so because the point
prediction estimates obtained by means of the traditional DCF
model are mathematical expectations of predicted values. Devia-
tions of these predicted values from the actual values are never
known until they happen. But, on the one hand, the approximate
intervals which may include the actual values are known, but their
accurate assessment is unknown, thus, we are in the so-called
state of "underdefiniteness” - a state between complete certainty
and complete uncertainty.

Obviously, when applying the interval risk assessment method to
investment projects, it is necessary to use a zero interval in case of
low uncertainty of the investment project indicators and an exten-
sive interval in case of high uncertainty of the indicators. For in-
stance, if, in a financial model, the predicted values are interrelat-
ed, e.g. mathematically (and, in practice, it is true), then by setting
an interval for one predicted value, one can automatically obtain
intervals for the others. The narrower interval we choose based on
our calculations, the greater accuracy we expect, but, obviously,
with less probability.

The interval method implies that, in the earliest phase of an in-
vestment project, an interval for the assessed value is chosen, and
then, in each project phase, the data get more accurate and are
compared with the expected values. If the actual values fell within
the interval, then it could be said that the model was relevant and
accurate. An example of such a model is shown in Fig.1 [4].
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Fig.1:. Investment project phases.



338

International Journal of Engineering & Technology

This is an example of a perfect case when the actual results are
within the interval obtained in the preinvestment phase. As one
can see, applying the interval method allows to: 1. Find out the
risks related to uncertainty without making numerous calculations;
2. ldentify periods with the most extensive intervality, thus identi-
fying the riskiest periods of the project.

1.3 Determining the Risk Levels of the Base Project and
the Alternative Project to Adequately Assess Capital
Expenditure

Capital valuation is undoubtedly one of the most important issues
which need to be solved by companies during ROI studies. Many
scientists, such as A. Damodaran, W. Sharpe, I. Blank and others
[5, 6, 7, 8,9, 10] put a lot of effort into solving this issue. Howev-
er, some of its aspects, unfortunately, still remain underinvestigat-
ed. For example, equity valuation is rather problematic for the
Russian companies, taking into account the financial risks of in-
vestment projects. The majority of financiers believe that the val-
ue of an equity invested in an investment project should be based
on the alternative costs of capital procurement, i.e. the return
which the owners can get in case they choose not to invest a cer-
tain equity in a certain (base) project, preferring to invest it in an
alternative capital. [11, 12, 13, 14]. But capital valuation requires
taking into account the financial risks inherent to projects. Need-
less to say, that if the base project and the alternative project have
the same risk level, the equity value for the base project must be
equal to the return of the alternative one. But if they have different
risk levels, it is necessary to make an adjustment to the return
based on the risk difference (3):
[ FRLy = (<)FRL,

Ve = Reg + (—)RA ©)

where FRL; is the financial risk level of the base project, FRL is
the risk level of the alternative project, Ve, is the equity value for

the base project, Re is the return of the alternative project, R4 is
the extra charge or discount taking into account the difference in
risk.

The problem is to assess this difference in risk. Unfortunately,
professional literature does not pay due attention to this issue, and
there are hardly any accurate numerical methods for such assess-
ment. Potashnik la.S., the author of the article "Otsenka stoimosti
sobstvennogo kapitala predpriiatiia s uchetom finansovogo riska
investitsionnogo proekta” [Company's Equity Value Assessment
Taking into Account Financial Risks of the Investment Project]
(Potashnik 2014), to determine the difference in the risks related
to two projects, suggests using the method based on the calcula-
tion of interest rates at which banks are willing to provide loans
for funding these projects (base and alternative ones). In other
words, two average values are to be calculated: the first value is
the average of all ;; — the rate at which the i-th bank is ready to
provide a loan for the implementation of the 1st project (the base
one), the second value is the average of all R;, — the rate at which
the i-th bank is ready to provide a loan for the implementation of
the 2nd project (the alternative one). Thus, the difference between
the two average interest rates, at which banks are willing to pro-
vide loans for the project, is the difference in the risk levels of the
two projects.

Let us apply this model to the Starlight confectionery shop, which
was considering to open a new confectionery warehouse for bak-
ery products (base project) and was studying various options of-
fered by several Moscow banks (see Table 1). In addition, the
company had an alternative project — to open a confectionery
warehouse which would be engaged in baking cakes. For this
project, banks were willing to provide a loan, but at a different
annual interest rate. Thus, to estimate capital expenditure for the
base project, we need to know the difference in the risk levels of
the two projects. As mentioned above, this difference is the differ-
ence between the average interest rates at which banks are willing
to provide loans for the projects.

Table 1::. Loan options provided by commercial banks.

Bank Interest rate, % RA, %
Base project Alternative project

VTB 24 25.50 18.00 7.50
Gazprombank 24.00 16.05 7.95
Russian Agricultural Bank 22.00 16.00 6.00
Alfa-Bank 24.50 17.50 7.00
Bank Of Moscow 23.00 16.50 6.50
Promsvyazbank 24.00 16.75 7.25
UniCredit Bank 23.50 17.00 6.50
Average 23.78 16.82 6.96

The difference in the risk levels of the two projects in this case
equals to 6.96%. This difference is important to know when capi-
tal expenditure for the first (base) project is calculated, but, in
practice, it is not so easy to accurately estimate this value.

4. Conclusion

Thus, it can be concluded that, in practice, the classical methods
of the theory of investment can often give inaccurate results due to
the extreme simplification of reality. In addition, these methods
have several disadvantages and specific features, which, if ne-
glected, may cause a financial manager to get incorrect results. It
seems to be necessary to use more complex models more widely,
instead of simplified methods, since the former take into account
the specific features of an investment project, as well as its risk
[16, 17, 18]. After all, the main feature of any investment project,
which is of interest to any investor, is the risk which this project
implies. Unfortunately, the classical DCF models do not allow
adequate risk assessment of a project and valuation of capital nec-

essary for the implementation of this project. In other words, risks
and return are the two main characteristics of a project which are
the most important to investors, and theoretical and practical
methods of these indicators’ calculation are being constantly im-
proved, and it is becoming obvious that, in order to facilitate the
assessment of these indicators, companies should apply more
complex and reliable models which give relevant results [19, 20].
Between the dynamics of the risk level and dynamics of return,
there is a direct correlation, namely: the higher the average return
of a specific transaction is, the greater the risks are. The current
market threats are greater than potential profit. It is impossible to
increase income without increasing risks or reduce risks without
reducing income. The smaller the probability distribution range of
the expected return in relation to its average value is, the smaller
the risks associated with this transaction are.
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