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The article describes the general principles and proves the expediency of application of the
real options valuation as an important tool for effective management decision making in investment
analysis of projects. There are specified shortcomings of the discount method, which are
particularly evident in conditions of uncertainty. The authors have studied the possibilities of using
the Black-Scholes model for calculating the value of real options. There are also studied the
application conditions of the real options valuation, their types, and there are analyzed the
advantages and disadvantages of it; the scope of its practical application is substantiated too.
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Introduction. Under conditions of the market economy the successful operation
and development of the company is largely determined by its reasonable investment
policy aimed at ensuring the choice and implementation of the most effective forms
of investment.

For efficiency evaluation of investment projects we usually use indicators, the
calculation of which is based on the concept of discounting, namely the net present
value (NPV), the profitability index (RI), the discounted payback period (DPP), the
internal rate of return (IRR). It should be noted that these figures were suggested by
the UNIDO method, first published in 1978, which became the internationally
recognized standard for evaluating investments and the enhancement tool of technical
and economic solutions.

However, today's economic realities have necessitated the development and
growth of new valuation models of investment projects, especially innovation-
oriented ones.
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Discount methods are often criticized because of their limitation, mainly caused
by the impossibility to take into account the flexibility of management decision
making during the project implementation, which is especially evident in conditions
of considerable uncertainty [1, p. 9; 2, pp. 19-29; 3, p. 227; 4, p. 175]. It is known
that the ability to respond quickly to the variability of the environment is perhaps the
most important component of effective management of modern enterprises. The real
options approach is one of the most promising methods, which allows solving a
number of problems during the investment analysis of projects. Over the last decade
it is considered as the most important scientific achievement in the sphere of
evaluation of investment projects, assets and business [2, p. 29].

Analysis of recent researches and publications. The fundamental principles of
real options approach were developed and worked out by the following foreign
scientists: A. Damodaran [5], W. Sharpe, G. Alexander, J. Bailey [6], F. Black,
M. Scholes [7], T.Copeland, P. Keenan [8], V. Antikarov [9], T. Luehrman [10],
R. Merton [11].

An important contribution to the development of the theory of real options and
its practical application was made by L.L. Grytsenko, A. A.Gubar [1],
A. A. Gusev [2], Ya.S. Vytvytskyi [3], I V.Novykova [4], I G. Tkachuk,
M. M. Bilyi [12], M. O. Limitovsky1 [13], A. Sh. Ziyatdynov [14], N. Bruslanova
[15], G. F. Abramov, K. A. Malyuga [16].

Previously unsettled problem. Despite the fact that the option models were
studied by the native and foreign scholars, Ukraine has no experience in wide use of
real options approach in the investment analysis and valuation of assets. Therefore,
the practical application of the method requires further fundamental researches.

Main purpose of the article. The purpose of this article is to highlight the
general principles of the real options valuation for ensuring its practical usage for the
analysis of investment projects under the conditions of uncertainty.

Results and discussions. As a result of summing up of the practice of
investment analysis we have found that discount methods underestimate the real cost
of the projects because they involve only one technique of their implementation and
do not involve the possibility of changing management decisions during
implementation of projects, i.e. the opportunity of management to respond to any
negative changes and to minimize their losses.

It is known that discount methods are based on the assumption that uncertainty
always leads to a reduction in project costs. That is, the greater the uncertainty the
greater the risk, the higher the discount rate and, consequently, the lower efficiency
of the project. But we have investigated that the attitude to uncertainty has changed in
the current economic environment — it is regarded not only as a factor of potential
threats that leads to losses, but also as a factor of the possible growth: according to
the theory of risks the greater danger leads to more favorable opportunities.
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Therefore, the real options approach is increasingly used in the areas of activity with
a high level of uncertainty, which has a significant impact on effectiveness indicators
of a project and costs of companies, for evaluation of investment projects
effectiveness and their assets. From a theoretical point of view, this method is a
further development of problem-solving methodologies of the time factor.

The word «option» means opportunity. A real option means an opportunity to
change the development of the investment project in the future for improvement of its
effectiveness in case of appearing of new development alternatives or new
information concerning the conditions of the project implementation [5, pp. 117-145;
6, pp. 646—672]. So the consideration of the project from the point of view of real
options involves accounting of additional possibilities under the conditions of
uncertainty, which are left out of account for the classic investment analysis.

The theory of real or management options is a combination of economic,
financial and scientific management regulations and different approaches to
forecasting cash flows including the level of income uncertainty, cash flows, the level
of investment costs in various stages of investment projects implementation [2, p.3; 3,
p.64]. The most important feature of this method is its ability to include highly
dynamic changes of the environment in which the companies operate at the present
stage of economic development.

The calculation of the real option value is made according to the Black-Scholes
model [2-12], developed for evaluation of financial options such as "call" options,
according to the following formula:

V=S-Ndp)-X-e ' Ndy), (1)

where V'is the real value of the option;

S is a current assets value (for a real option it is the risk-free rated cost of cash
flows the company receives as a result of implementation of an investment
opportunity);

X 1s the strike price of an option, i.e. future investment costs;

e 1s a number that is the basis of the natural logarithm (a rounded off value is
2.71828);

r 1s the risk-free rate of return;

t is the time prior to expiration of the option exercise (the possibility
implementation, which is contained in the option) or the time before the next decision
point;

N (d) is an integral function of the normal distribution, where d; and d, are
defined by the following formulas [11, pp.141-183]:
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where o is a standard deviation of returns for a certain period. For real options
it is the volatility of assets, mainly NPV.

If the company has a real option (the ability to change the alternatives of the
investment project implementation, to adjust management decisions depending on
market conditions or receipt of new information in future), an investment value of the
company usually increases.

The extent Vopt exceeds the asset value during the assessment of the real option
if the assets are not supported by a real option V, and it is evaluated as a measure of
real option efficiency (1 ):

A= Vony—V. 4)

It should be noted that the real options method can be applied at all stages of
implementation of the investment project, namely during its development and
planning, during its evaluation, at investment and operational stages, if the change of
conditions requires the development and adoption of new management solutions [1,
p.10].

We have analyzed that the application of the real options approach in evaluation
of investment projects is appropriate under the following conditions [1, p.13; 2, p.39;
13, p. 470; 15]:

— the project is carried out under conditions of considerable uncertainty;

—uncertainty directly affects the cost of the project;

— it is possible to adopt flexible management decisions when the new
information on the project appears;

— effectiveness of the project greatly depends on the decisions taken in the
course of its implementation (during evaluation of the project by discount methods
the NPV is negative or close to zero);

— management strategies are realistic and feasible;

— management is rational during implementation of the chosen strategies.

The lack of even one of these conditions results in a depreciation of the real
option [2, p. 39].

According to the opportunities the investor has we have distinguished the
following types of real options [1, pp.10—11; 2, pp.87-94; 4, p.176; 13, pp.364-390;
14, p.146; 16, p.3]:
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— an option for choosing the best moment to start investment — the possibility
to postpone the time of investing before the reliable information and more favorable
market conditions emerge;

— a growth option provides additional possibilities that may appear after initial
investment. Therefore, investment at an early stage of the project is a prerequisite for
the development of other interrelated projects;

— a zoom option is the possibility to increase or decrease production after the
first results of the project implementation are obtained;

- a withdrawal option is the possibility of refusing to invest the started project,
which turned to disadvantage, or if actually received cash flows do not meet the
expectations. In this case, leaving the project avoids further losses and the withdrawal
option increases the output value of the project;

- complex options are combinations of different types of options that may arise
in stages and their value depends on fulfillment of other options.

The real options valuation has several advantages and disadvantages. In
particular, we have defined the following advantages [3, pp.65—66]:

— the ability to consider the results of flexible management investment decision
making depending on the situation at the most advantageous time;

— the ability to use any assets or resources for evaluation that have optional
features;

— there 1s no need to determine the risks of investing, which are often evaluated
on the basis of subjective or expert opinions, when we apply the method.

However, we have also defined the following disadvantages of this method [3,
p.66; 4, p. 177; 14, p. 145]

— the complicated calculations of the basic parameters of option models such as
the present value of the underlying asset, volatility, and investment costs;

— problems of justifying the risk-free rate of return under the crisis conditions;

— the investor's less understandability of the method;

— excessive flexibility in management decision-making can lead to confusion
and deviation of strategic objectives;

— the application of real option models may require fundamental changes in
business activity, such as reengineering of business processes, change of company
culture and approaches to business processes in general.

We believe the scope of possible application of this method to be extremely
broad, but it is reasonable to use it in science intensive, high-tech areas and in the
areas with high costs for marketing and promotion of new products [1, p.13]. Real
options are also used for evaluating the projects aimed at the development of new
products in the pharmaceutical, oil and gas industry, new state-of-the-art technique
for industry, energy production projects, and at the stage of conclusion of mergers
and acquisitions agreements [3, pp. 229-244; 14, p.145].
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Conclusions and further researches directions. We think that the application
of real options valuation is an important tool for effective evidence-based investment
decision-making under conditions of high uncertainty. Implementation of this
approach in the practice of investment analysis enables to respond to changing
conditions of the project implementation, to develop different scenarios for their
implementation and not to miss new opportunities for the development.

In addition to the investment analysis, we offer to use option models for
estimating the value of any assets with optional features. We think that they have
prospects in investment assessment of resources and intellectual property.

However, we find it important to note that the application of real options
valuation without proper justification can lead to erroneous results and faulty
decision-making.
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3AT'AJIBHI 3ACAIA BACTOCYBAHHSA METO4Y PEAJIBHUX OIILHIOHIB B
THBECTHUIIIMHOMY AHAJII3I
ButrBunbka Yiasua SIpociaaBiBHa
KaHOuOam eKOHOMIYHUX HAYK, O0yeHm,
oouenm Kagheopu eKOHOMIKU RPUPOOOKOPUCHLYB8AHHA Ma Op2aHi3auii 6upooOHuymaea
lsano-@pankiecvkuii HaUIOHANLHUIL MEXHIYHUI YHIgepcumem nagpmu i 2azy, Ykpaina
Y cmammi euceimneno 3acanvui 3acadu ma O0OIPYHMOBAHO OOYINbHICMb 3ACMOCYBAHHS
MemoOy peanvbHuUX ONYIOHI8 SK BANCIUB020 IHCMPYMenmy Ol NPUUHAMMSA  eQeKkmusHux
VNPABNIHCOKUX pIiUleHb 6 I[H8eCMUYIUHOMY aHanizi npoekmis. Bkrazano Ha HeOOniKu Memoois
OUCKOHMYBAHHSA, WO OCODIUBO NPOABIAIOMbCA 6 YMO8AX HesusHauyenocmi. Poszenanymo
modcausocmi suxopucmannsn mooeni brnexa-1lloynza ons po3paxynky eapmocmi peaibHux OnYioHis.
Locniooceno ymosu 3acmocy8anus Memooy pearbHux OnyioHis, ix uou, npoeeoeHo aHali3 nepesae
ma HeooniKie Memody, 0OIpyHmMosana cghepa 1020 npaKkmuyHo20 3acmocy8aHHs.
Knrwouoei cnosa: memoo peanvrux onyionie, mooenv bnexa-Illoynza, ineecmuyiini npoexmu,
IHGeCMUYIUHUL AHAI3, MeMOOU OUCKOHMYBAHHSL, HEBUSHAYEHICb, YIPABIIHCHKA 2HYUKICb.

OBIINUE IMTPUHLUMUIIBI IPUMEHEHUSA METOJIA PEAJIBHBIX OIIIIMOHOB B
MHBECTUIIMOHHOM AHAJIU3E
BurBunkas Yiabsana SIpociaBoBHa
KAHOUOam 3KOHOMUUECKUX HAYK, 00UeHm,
oouenm Kagheopvl IKOHOMUKU NPUPOOONOTILIO6AHUSA U OP2AHUAUUU NPOU3E00CM 64
Heano-Dpankosckuii HAYUOHANbHBLI MEXHUYECKUT YHUGEpCUmem Hedhmu u 2aza, YKpauna

B cmamve ocsewenvt obwue npunyunvi u 060CHOBAHA YENeCOOOPAZHOCMb NPUMEHEHUS
Memooa peanbHblX ONYUOHO8 8 KAUECMBe BANCHO2O UHCMPYMEHmMA OJisl NPUHAMUS ) PeKmU8HbIX
VNPAasIeHuecKux peuleHull 8 UH8eCMUYUOHHOM aHaiuze npoekmos. Ommeyaromcsi HeOOCmMAamKu
Memo008 OUCKOHMUPOBAHUS, KOMOpble 0COOEHHO NPOAGIAIOMCA 8 YCI08UAX HEONpeOeleHHOCMU.
Paccmompenwvr 6o3moorcnocmu ucnonvsosanusi mooenu baska-Illoynza ons pacuema cmoumocmu
PeanbHbiX onyuoHos. Hcciedosanvl yCio8us npuMeHeHus Memooa peaibHblX ONYUOHO8, UX 8UObI,
nposedeH aHaIUu3 NpeuMywecms u HedoCmMamKo8 Memood, 000CHO8aAHA cghepa e2o NPAKMUYECKO20
NpUMeHeHUs.

Knroueegvle cnoea: memoo peanvHvlx onyuonos, mooenv bnsxa-llloynza, uneecmuyuonHwvle
NpoeKmvl,  UHBECMUYUOHHbIL — AHAAU3,  MemoObl  OUCKOHMUPOBAHUS,  HEeONpeoeleHHOCHb,
ynpasienueckas eubKocmeo.



