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RISK ASSESSMENT METHODS IN INNOVATIVE PROJECTS

The article describes the advantages and disadvantages of the method
of correction of the discount rate and the method of equivalent annuities, the
concept of «risk of innovationy, identified the causes of the risk and the
methods of eliminating of negative manifestations of the risk situations in
innovative projects, the methodical approach in assessing of the expected effect
of the innovative project based on the concept of probability-interval
uncertainty is proposed in the article. It was established that the analyzed
approaches can be used for the accounting of the risk of innovative projects.
Project manager makes his choice of using of any method of risk assessment
individually, depending on the extent and characteristics of the project, the
degree of novelty and scale introduction of innovative products, the number of
participants and the level of requirements of foundation of project efficiency
and other factors.
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Y cmammi exazani nepegacu i nedoniku memooy KOpucy8aHHs HOpMU
OUCKOHMNY, MemMOo0Yy eKBI8ANeHMHUX AHYIMemis, PO32IAHYMO NOHAMMA «PUSUK
IHHOBAYIUHOI OINbHOCMIY, GU3HAYEHI NPUYUHU NOSGU PUSUKY MA Memoou
VCYHEHHs He2amu8Hux nposieie HACMAHHA CUMYayili pU3UKy npu iHHOBAYIUHOMY
NpoeKmy8anHi, 3anponoHO8aAHO MemoOUyHULl nioxio npu oyiHyi OUYiKY8aAHO20
eghexmy iHHOBAYINIHO20 NPOEKMY HA 6a31 KOHYenyii IHMepeaIbHO-UMOBIPHICHOT
HesusHauenocmi. Bcmanoeneno, wo npoananizosami nioxoou mMoxcyms 8uUKo-
PUCmo8y8amucy 0151 0OAIKY pU3uUKy 6 iIHHOBAYIIHUX NPOEKMAX.

Knrouosi cnosa: innosayivinuii npoexm, puzuxk, Memoo eKei8anreHmHux
anyimemis, Memoo KOPUSY8AHHS HOPMU OUCKOHMY.

B cmamve yrazamvl npeumywecmea u HeOOCMAMKU Memoodd Kop-
PEKMUPOBKU HOPMbI OUCKOHMA, MEMOOd IKEUBANECHMHBIX AHHYUMEmMO8, pac-
CMOMPEHO NOHAMUE «PUCK UHHOBAUUOHHOU OesimeIbHOCHUY, ONnpedeeHbl
NPUYUHBL ROSIGNEHUSL PUCKA U MEeMOObl YCMPAHEHUsL He2AMUBHbIX NPOSIGAEHUL
HACMYNJIeHUsi CUMYayuil pucka npu UHHOBAYUOHHOM HPOEKMUPOSAHUL, NPeo-
JIOJHCEH MEemOoOUu4ecKull R0OX00 Npu OYEHKe 0HCUOAeMo20 3pghexma uHHO8A-
YUOHHO20 NpOeKma Ha 6aze KOHYenyuu uUHmep8albHO-8ePOSMHOCIHOU Heo-
npeoeienHoCmu. Ycmanogneno, Ymo npoaHanusuposantvie nooxoobl Mo2ym
UCHONBL3068AMBCSL 0151 Y4ema PUCKa 8 UHHOBAYUOHHBIX NPOEKMAX.

Knioueevle cnosa: unHHOBaYUOHHBIL NPOEKM, PUCK, MemOO dKEUBA-
JICHMHBIX AHHYUMEMO8, MEMOO KOPPEKMUPOBKU HOPMbL OUCKOHMA.
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Introduction. Numerous risk analysis methods outlined in ISO 31010
do not allow taking into account the features of innovative project.

The problem of risk analysis plays an important role in the research
that preceded the development of innovation projects. The results of risk
assessment should be taken into account when making business decisions on
choosing the strategy and tactics of innovation development, planning of
scientific and technical, production, marketing and financial activities. In
deciding on the implementation of an innovation project, it is necessary to
analyze the possible consequences of the impact of both internal, subjective
risk factors and external, objective factors beyond the competence of project
managers, and in the domestic environment, the impact of the latter is parti-
cularly significant.

Analysis of the main achievements and literature. The potential
causes of risk in the innovation business include temporary uncertainty, that is,
the impossibility of assessing with high accuracy of the duration of
development of innovation and the period of time during which it will be in
demand on the market; uncertainty of the market situation, that is, the
impossibility of accurately predicting the values of the parameters of the
market environment surrounding the innovation project; behavioral uncertainty,
that is, the unpredictability of the behavior of participants in the innovation
process, that depends on the creative potential and coordinated work of the
team of innovation managers; target uncertainty, that is, the danger of the
wrong choice of purpose or failure to achieve the predicted result, since, the
innovation activity is often interpreted as activity with an unknown previously
known result; information uncertainty, since any actions associated with the
creation of a new product, technology or service inevitably encounter the
inability to obtain sufficient and relevant information.

The risk of an innovation project should be understood as a marginal
category and focus on the future, rather than on the past experience of
innovation. Thus, the concept of «risk of an innovation project» implies how
much the firm's financial situation will be affected by the implementation of a
particular innovation project, that is, how much the company's overall risk as a
result of investing financial resources in the development and organization of a
specific venture capital will change. Therefore, when assessing the risk of an
innovative project, only risks that are directly related to this project, and not to
other activities of the entity, should be taken into account, although it relates to
innovation.

The main types of risks that arise in the process of creating and
implementing innovative projects, systematized on the basis of generalization
of the views of domestic and foreign scientists, are reflected in [1-4]. There are
various kinds of losses in innovative projects, in particular: financial (direct
cash losses: over-spending of money, unforeseen payments, fines, payment of
additional taxes, loss of securities, lack of funds in case of non-payment of
debts, non-payment of delivered products by customers, decrease of revenues
as a result of lower prices for innovative products); technological (loss of
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technological advantage due to aging of technology or the appearance of its
legal or illegal imitation of competitors); social (the growth of social tension in
society, the change in the demographic situation, the complication of the poli-
tical situation); time (time losses caused by accidental circumstances or vio-
lation of the schedule of implementation of the innovation project); envi-
ronmental (harm to the environment); material (losses of material resources:
property, products, raw materials, materials, fuel, spare parts, equipment, etc.);
image (loss of company image, loss of credibility in the market, loss of custo-
mers, deterioration of relations with suppliers, change in the attitude of real or
potential buyers to the innovation made by the company towards the benefits of
other products); moral and psychological (losses caused by the deterioration of
the psychological climate in the team of innovative managers, the turnover of
personnel); labor (labor losses, personnel problems, labor migration).

Research aim and task. The investigation of the feasibility of
applying risk-taking methods in assessing of the effectiveness of innovative
projects is the purpose of the article. The definition of the advantages and
disadvantages of risk assessment methods in innovative projects and proposing
of effective solutions to minimize uncertainty in the management of innovative
projects is the task of the article.

Materials of research. Leading economists distinguish the following
risk assessment methods in assessing of the effectiveness of innovative
projects: the method of adjusting of the discount rate, the method of estimating
of the expected efficiency, the method of reliable equivalents. The variety of
forms of manifestation of the risk of introducing innovations, the frequency and
severity of the consequences of its manifestation, the impossibility of absolute
elimination necessitate the study of causal relationships and ways of reducing
of the consequences of occurring risk events. Under the discount rate, taking
into account the risk, it is accepted to understand the maximum of such
discount rates, at which at least one alternative or available investor to the
direction of investment, having the same risk as the given project, will provide
him with the inherent integral discounted effect [5].

The application of the method of adjusting of discount rate to deter-
mine the effectiveness of an innovation project does not always seem possible
for the following reasons. The application of the risk value to the discount rate
will lead to absurd results in cases where the project's cash flows are uncon-
ventional (the dependence of the net present value (NPV) on the discount rate
is non-monotonous). Risk taking into account by adjusting of the discount rate
is incompatible with the free choice of the moment of reduction, in this case,
only the moment of completion of the calculation of the efficiency can be
selected as the calculation period in the discounting procedure.. Adjustment of
the discount rate to a risk valueis justified only if the risks taken into account in
this way are accidental and can lead to the project being terminated at a certain
stage of the life cycle. The risk value for a certain step of the calculation period
should be interpreted as a subjective probability of termination of the project at
this stage. Adjustment of the discount rate for a risk premium is justified only if
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the value of the risk premium is not too large. Adjustment of the discount rate
to a risk value only is consistent with the risk-taking methodology, when for
negative cash flows (investments, losses during the period of exploitation,
liquidation expenses, etc.) this premium is deducted from the risk-free discount
rate, and for positive cash flows — add to it. The risk premium should be
variable in time and its size at each specific stage of the calculation period
should depend on the set of risks that may arise precisely at a given time. The
use of the discount rate adjustment method is unreasonable in cases where the
types of risks accounted for in a risk value may lead not to the termination of
the project at any stage, but to the occurrence of additional costs.

The method of adjusting of the discount rate is to adjust some basic
risk-free rate of return on the so-called «risk premiumy», which reflects the
integral assessment of all types of risks of the project. The value of the risk
premium can be determined using any risk assessment method acceptable for
these purposes, but most often statistical or expert estimates are used for these
purposes. This value is determined for each project participant, taking into
account his functions, obligations to partners and obligations of other parti-
cipants before him. A project participant may not take into account the risk
value in his discount rate, if the receipt of his part of the income from the
project is insured or there are guarantees of payment for his performed work.
Under this method, it is assumed that the discount rate can serve as an aggre-
gate indicator to take into account all types and types of risk that may arise
when implementing an innovation project. The advantages of the method are as
follows: the opportunity to evaluate the real value of the cash flow is not
nominal; ease of calculation, accessibility for a wide range of users. There are
some disadvantages of the method: the discount rate is often determined on the
basis of past experience, internal conviction of managers or even arbitrary, and
therefore can not always act as an adequate indicator of the level of risk of a
project; the method does not allow to take into account all possible results
when implementing the project; the existence of a very large number of restric-
tions when using this method; the method does not provide information about
probabilistic distributions of future cash flows, that is, it does not take into
account the probability with which the cash flow of each year will change in
one direction or another; if a permanent risk premium is used instead of a
variable risk premium, then the likelihood of receiving false estimates increa-
ses, as in most projects the risk level is significantly reduced as it approaches
the end of the lifecycle; the method restricts the possibilities for modeling
innovative projects, as it involves an analysis of the dependence of the final
criteria of the project's efficiency only on one factor — the discount rate; taking
into account simultaneously all possible risks in the norm of the discount leads
to the least probable and most pessimistic option of the project, due to which
artificially narrowing the decision-making framework; the lack of scientifically
sound methodological approaches to calculating the quantitative risk premium
(in most cases, it is determined expertly for each specific project, which intro-
duces additional requirements to the level of expertise of experts).
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Within the framework of the reliable equivalents method, for the pur-
pose of taking into account risk, adjustments are made not to the discount rate,
but to the expected values of cash flows by multiplying them by special reduc-
tion coefficients (coefficients of reliability or coefficients of certainty). The
most common approach of calculating of the reliability coefficients is their
expert definition of lowering coefficients that reflect the degree of confidence
of experts in the existence of this cash flow, that is, the reliability of its value.
In other words, the coefficients of reliability within this approach correspond to
the value of subjective probability.

However, in [6] it is noted that such an interpretation of the reliability
coefficients does not correspond to the economic substance of the risk asses-
sment, makes the process of making managerial decisions arbitrary and may
lead to serious errors in the formal approach. Another method of implementing
the true equivalence method is the better-state method, which is to take into
account all alternative event variants (in fact, in the construction of decision
trees), each of which uses its risk-adjusted discount rate [6-8]. There are some
advantages of the method: ease of calculation and availability for a wide range
of users; in contrast to the discount rate method, this method does not involve
an increase in risk with a constant coefficient, that is, it allows the risk to be
taken into account more correctly. There are some disadvantages of the
method: the lack of a unified approach to calculating the reliability coefficients;
the method does not allow for probabilistic analysis distribution of key project
parameters; calculating the coefficients of reliability, adequate to the level of
risk at each stage of the project implementation, presents certain difficulties.

In the framework of this method, for measuring the outcome of the
project, new, specific estimators should be used that characterize the instability
of the parameters and the distribution of possible effects values. On the one
hand, they should reflect all possible conditions for the implementation of the
project, on the other — the degree of their capabilities, ie probability.

This function is performed by the so-called «expected» values of net
current value (NPV), profitability index (PI), discounted payback period (DPP)
and internal rate of return (IRR). The method of estimating of the expected
efficiency implies that the analyst has information about all possible scenarios
of the project implementation, their feasibility and the significance of the main
technical and economic indicators of the project in each of the scenarios.

In [7; 8] the following sequence of the implementation of this method
is described: all possible scenarios of the project implementation are being
compiled; the organizational and economic mechanism of project realization
under each scenario is investigated (each project scenario is calculated by the
end of the project, cash flows, additional expenses are taken into account when
various «unusual» situations occur for each scenario); the availability of a
reserve of financial feasibility of the project is checked; quantitatively evalua-
tes the possibility of an offensive scenario (in the form of objective or subjec-
tive probabilities or intervals of their changes) for each of the project partici-
pants; the risk of non-implementation of the project is measured, measured by
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the probability of occurrence of those scenarios in which the project ceases to
be financially implemented; for each scenario, the net present value is determi-
ned, and the discount is made at the risk-free discount rate, which reflects the
maximum profitability of alternative and available risk-free investment
directions; the risk of inefficiency of the project is estimated, that is, the overall
probability of occurrence of scenarios in which the net present value is nega-
tive, as well as the average loss from the project implementation in case of its
ineffectiveness; on the basis of the indicators of the integral effect of individual
scenarios, a summary indicator of the expected net present value is determined,
on the basis of which a decision is made on the implementation of this project.

Despite the unconditional theoretical advantages of this method (con-
sistency, consistency, logical transparency), its practical implementation is
often quite complex and cumbersome.

In particular, attempts to detect the relationship between individual
components of a cash flow (for example, between revenue and operating
expenses) or between the values of elements of a cash flow at different stages
are revealed rather difficultly realized. In addition, the scripting process may be
complicated by the possible presence of trends, as well as some restrictions, for
example, on the return and maintenance of loans.

Expected effect (R) in the case of interval uncertainty is taken to
calculate according to the formula proposed in [9], which is called the criterion
of optimism-pessimism

R=(1-2)-R ;. +A R, (1

where R_. R — the largest and smallest integral effects of the scenarios

min >~ "max
under consideration;

A — a special standard to take into account the risk of obtaining of the
effect.

The concept of interval uncertainty, in principle, excludes the possibi-
lity of taking into account in calculations additional information about the
probabilities of certain values of the effect, assuming that nothing is known
about them until the project begins to be implemented.

However, when compiling scenarios of an innovative project, an ana-
lyst can usually predict with a large degree of accuracy, at least three or four
scenarios, based on expert estimates in forecasting market trends. In this situa-
tion, the criterion [9], which takes into account only the extreme value of the
effect, may give less accurate estimates than those that could be obtained,
based on available forecast data from the scenarios. In addition, the Gurvic
formula in [9] is appropriate only for those projects in which the uncertainty of
the effect is mainly due to the project itself, but not the external environment.

With a certain combination of external parameters, which may arise
with some subjective probability, the project effect may take one of the pos-
sible values of a given range, the probability of which is unknown.
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Expected effect within the framework of this concept is calculated
according to the formula, which is a modification of the Gurvic formula and
includes the minimum and maximum value of the mathematical expectations of
the effect, calculated by all allowable probabilistic distributions

R=(1-2): min XR;-p, + A+ max XR; - p;, 2)
(p-py) i (p1>p2) i

where R, —integral effect on the i project scenario;

p; — subjective probability of the i scenario of the project.

The effect of the project is a random variable, but the information
available in the analytics on the peculiarities of the implementation of this
project may correspond not to one, but to several types of laws of probability
distribution, but unknown to which particular one.

The coefficient A lies within the limits 0<A<1. If A =1 under the

formula R=R that is, we have the opposite situation and evaluate the

max

project too optimistic, focusing only on the best of possible scenarios. If =0

under the formula R=R we estimate the project's effectiveness too cau-

tiously (pessimistically), namely, in its worst case scenario, which can be
justified only when assessing large and global projects or in case of absolute
risk aversion by the decision maker. We would not recommend such an
approach in any circumstances.

In [10], the indicator A is called the coefficient of pessimism and it is
noted that the closer the value A to zero, the more cautious is considered the
type of behavior of the decision maker. Let there is a project that requires an
investment of one-time investments in size of S and provides for obtaining

to P

max

uncertain results that lie within the range from P, and moreover

P.. <S<P . Theuncertainty of the results of this project is characterized by

the difference P... - P

max min °

and the maximum size of the possible damage is

P..—S . If the risk level of the project is determined as the size of the
maximum loss per unit of uncertainty, practical determination of the coefficient
A for a particular project can be recommended to pre-calculate its degree of
risk and set the standard of A in such a way that it does not exceed the obtai-
ned value.

Conclusions. It should be noted that exogenous factors, which strongly
influence the success or failure of the introduction of innovations, in the
framework of the considered approaches are practically not taken into account.
Both approaches can be used to take risk into account when evaluating the
effectiveness of innovative projects, although the method for assessing expec-
ted efficiencies is more reasonable. However, in practice, it involves the need
to compile and process a large number of project scenarios.
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The question of choosing one of them should be decided by each
project manager individually, depending on the scale and features of the
project, the degree of novelty and scale of the introduction of innovative
products, the number of participants and their level of requirements to justify
project efficiency and other factors. It is therefore appropriate to use a mixed
approach that assumes that a significant part of the effect depends on the
internal uncertainty of the innovation project, and would also combine the two
types of uncertainties discussed above and relate the effect of the project to a
particular situation in the external environ-ment.
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PeuenzenTu:

JOKTOp TEXHIYHMX Hayk, npodecop, akagemik AkajaeMii 3B’s3KY
VYkpainy, BiguiieHHS MibkHapoAHOI akamemii iHdopMarth3amii — acoriio-
BaHoro wieHa Opranizaiii O0’ennanux Haiii A.l. Pudax

nupektop JyHaiicbkoro iHcTHTYTY HallioHanbHOTO YHIBEPCHTETY

«Onecbka MOpChKAa  aKaJeMis», KaHAMIAT TEXHIYHMX HAyK, JIOLCHT
B.I. Yummup
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