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Purpose. The aim of the article is the development of theoretical, methodological provisions and practical rec-
ommendations for the assessment of innovative risks of mining enterprises based on the theoretical and game mod-

eling.

Methodology. The following methods were used in the research process: economic and mathematical modeling
(for developing the method for optimization of innovative risks at mining enterprises under uncertainty on the prin-
ciples of static theoretical and game); graphical (for visual presentation of research results); analytical, logical and
structural (while optimizing the selection of innovative projects by the level of riskiness of investments).

Findings. A comprehensive approach to assessment of innovative risks at mining enterprises under uncertainty
with using static theoretical and game modeling was proposed. A clear system of methodical positions suitable and

convenient for use in practice has been developed.

Originality. The developed method for optimization of innovative risks at mining enterprises under uncertainty
allows enterprises to make choices of innovative projects based on principle of optimality established by them, name-
ly: little risk, minimal risk, moderate risk, minimal weighted average risk, maximum weighted average risk.

Practical value. The obtained results of research are aimed at solving the problem of optimization of innovative
risks at mining enterprises. These results can be used in the process of formation of innovative strategy at the mining

enterprise.
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Introduction. Without the development of innovative
activity it is impossible to form and develop the market
economy in Ukraine. Innovations in any industry includ-
ing mining allow not only improving the production and
increasing the competitiveness of manufactured prod-
ucts, but also creating additional jobs and, thus, they help
to improve living standards both in a particular region
and in the whole country. When carrying out innovative
activity the main task for any mining enterprise is to
search or develop those innovative projects whose imple-
mentation would bring it the maximum profit at mini-
mum risks. However, to solve this task without modeling
of risk situations in most cases is just impossible.
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Analysis of the recent research and publications.
Many scientists have been engaged in solving the prob-
lems for assessment of risk with the help of mathemati-
cal modeling, in particular, such as Manoilenko, O.V.
[1], Matviichuk, A.V. [2], Palianytsia, V.A. [3], Si-
gal, A. V. [4] and others.

The feasibility of using the game theory in the opti-
mization of risk was proved in the works of these au-
thors. Criteria for making a decision are proposed to
choose according to the informational situation, where
the subject of management exists.

Unsolved aspects of the problem. The current con-
cept of making decisions in the theoretic and game
modeling is quite complex to apply in enterprises, since
the best innovative project is difficult for the company to
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be determined as it has to follow its own established lim-
itations.

Objectives of the article. The research of theoretical
foundations and applied problems in the management
of innovative activity of enterprises by modeling risk
situations causes the formulation the following objec-
tives:

- to develop a comprehensive approach to assessing
innovative risks of enterprises under uncertainty by
means of static theoretical and game modeling, which
will allow enterprise to optimize innovative projects
based on principle of optimality established by them,;

- to develop a clear system of methodical positions
suitable and convenient for use in practice.

Presentation of the main research. The need to use
mathematical methods and models in assessing risks of
innovative projects of mining enterprises has increased
recently. This is due to the fact that enterprises want to
be confident in their actions even in the face of uncer-
tainty, which manifests itself in the presence of incom-
plete, inaccurate and contradictory information. Mod-
eling of risk situations makes it possible to increase
significantly the degree of validity of decision making
on the optimization of options for innovative invest-
ments.

When carrying out innovative activities in a competi-
tive environment with the probability of risk event oc-
currence in alternative innovative projects to be un-
known, there are often conflict situations when the in-
terests of different market participants collide. Game
theory deals with making optimal decisions in conflict
situations. In this case a conflict is believed to be the
situation in which the opposing participants collide hav-
ing different objectives, and everyone’s winning will de-
pend on the behavior of others.

There are three types of conflicts in the game theory:
conflict of goals, which is characterized by different
views of the parties of the conflict on expected perfor-
mance in the future; conflict of cognition that is associ-
ated with incompatible views on solving the specific
problem; sensitive conflict that consists in different feel-
ings and emotions of the parties, as individuals [2].

Therefore, when constructing a mathematical model
of modeling and evaluation of innovative risks for ade-
quate display of features of a conflict, we should de-
scribe: the number of players (stakeholders), who may
be individuals, enterprises, and various natural phe-
nomena and the economy; possible strategies for each of
the players, i.e. plans according to which a player makes
a choice of their action with any possible information in
any possible situation; a function of a prize or payment
matrix that reflects the interests of the parties [5].

The essential difference between the game and the
real conflict is that it is based on certain rules according
to which possible moves of players are known, as well as
about the amount of information of each party about
the actions of the other one and the result which could
be caused by the implementation of a certain sequence
of moves.

The move in the game theory is understood as the
selection and implementation of one of the possible ac-
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tions that are allowed by the game rules. The combina-
tion of certain moves of the enterprise defines the strat-
egy of a player. The main task of the game theory is to
determine the optimal strategy i.e. such a strategy that
would ensure the maximum possible winning for a par-
ticular player [1].

Since the subject of our research is static theoretical
and game model, it is worth noting that sets of strategies
during the game would be the same. Any game is set by
a functional of assessment (a function of winning, pay-
ment matrix), which describes the “winning” or “los-
ing” and would be as follows

X, X; X,
Vlay oa; .oq,
Ao
Vil G e Gy e Gy,
Vol QG v Gy o 4,

where Y= {y,, y,, ..., y,} are strategies of the first player
(subject of management); X = {x,, X», ..., X,,} are strate-
gies of the second player (economic environment).

The functional of assessment will have as many rows
as strategies that the first player has and, accordingly, as
many columns as strategies that the second player has.
The function of winning A4 can be both a positive (4%),
or negative (47), it depends on whether a maximum or
minimum is being achieved. The functional of assess-
ment will be negative in the case of optimization of risk
or loss and positive when optimizing revenue or effec-
tiveness.

Using the game theory one can solve many econom-
ic problems, including the question of calculating risk
innovation projects.

Using the game theory you can solve many econom-
ic problems, including the question of calculating the
level of risk innovation projects. However, currently ex-
isting paradigm regarding making decisions at theoreti-
cal and game modeling is quite complex to be used by
the enterprise because it is quite difficult for the enter-
prise to determine the best innovative project, following
the restriction formed by them.

Therefore, we proposed an approach that will enable
the enterprise to choose the best innovative project for
themselves, depending on their desired level of risk,
which, unlike the existing ones, lets them put some op-
timality principles when interpreting the possible win-
ning or losing as a result of the implementation of alter-
native innovative projects.

The mathematical model of risk assessment devel-
oped by us will be formed in several main stages at the
theoretical and game modeling (Fig. 1).

The first stage. Determining the purpose for realiza-
tion of innovative projects. As innovation can be in the
form of investment in a new construction, manufactur-
ing of innovative products, purchase of integral property
complexes, new equipment, the expansion of the activ-
ity scope and its conversion, then making a decision on
whether investing in specific innovative projects is rea-
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Defining the purpose for realization of innovative
projects

{

Determining the number of alternative innovative

projects that are considered and conditions
of economic environment

{

Identifying internal and external factors
of innovation risks

{

Determining the probability distribution
for condition of economic environment

{

Setting the level of riskiness of innovative projects
based on the tendency of enterprise to risk

f

Choosing the optimality criterion

f

Evaluating the set of innovative projects by chosen

the optimality criterion

{

Making a decision for implementation of a specific

innovation project

Fig. 1. The procedure for optimization of innovative risks
at mining enterprises under uncertainty based on
static theoretical and game modeling

sonable, the enterprise sets itself certain objectives. As a
rule, there can be a lot of such objectives, but static the-
oretical and game model gives the possibility to optimize
innovative projects according to one of them. Thus, the
main task which an enterprise faces at this stage is to
choose the most important one. As it is known one of
the main objectives of innovative activity is to provide
high return from the invested capital.

The second stage. Determining the number of alter-
native innovative projects that are considered and condi-
tions of economic environment. The innovative projects
of possible options for investing in operations with real
assets are developed to achieve the goal at the first phase.

Payment matrix is constructed determining the
number of alternative options. As the game theory stipu-
lates that the functions of winning and a lot of strategies
available to each player are known, so the subject for
making decision can organize its behavior itself.

The third stage is the identification of internal and
external factors of innovation risks. The results of inno-
vation activities have significant impact on factors of in-
novation risks, which are generating uncertainty about
the expected profit from the investment. Innovative
risks exist independently from the will and desire of the
enterprise.

They can be caused by both internal and external
causes [6]. Internal reasons are primarily related to er-
rors in planning and organization of innovation project.

The following factors can be considered as poten-
tial sources of internal risk: production capacity of the
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enterprise; the strategy of the development; the level of
subject and technological specialization; the level of
labor productivity; qualification of managers; profes-
sional unawareness of staff; indecency of managers;
the low level of marketing; lack of flexibility of the
project; flow of commercially sensitive information;
technological indiscipline; lack of motivation of per-
sonnel; lack of financial planning; poor maintenance
of equipment.

The external nature of risks conditions factors that
are independent of a particular enterprise: growth of in-
flation; measures of state influence in the field of taxa-
tion, pricing, land use, financial and credit sphere, pro-
tection of the environment; international economic re-
lations and trade; economic actions of contractors;
competition; errors in determining demand; market
conjuncture; political and economic crisis; reducing the
overall living standards, growth of unemployment,
strikes, changing needs, the criminal situation; the rela-
tive limitations of conscious human activity, the inevi-
table differences in social and psychological installation,
ideals, intentions, estimates, sterecotypes of behavior;
NTP; force majeure circumstances.

The fourth stage. Determining the probability distri-
bution of the economic environment.

When choosing an optimal strategy the subject of
management does not have an antagonistic opponent,
because the economic environment has no desire to
win. The desire of each subject of management consists
in determining the probability distribution of conditions
of economic environment, as the probability is histori-
cally the first method of taking into account the uncer-
tainty when making decisions. In determining the prob-
ability, the frequency of certain outcomes is investigated,
which is not a characteristic of a single event, but is a
general set of events. In this regard six information situ-
ations (I) are distinguished which characterize a certain
degree of gradation of choice uncertainty of the environ-
ment about its states at the time of taking innovative de-
cision [3].

The first information situation (/,) is the most desir-
able for the subject of management, since a priori prob-
ability distribution is known in this situation P = (py,...,

n

P Dy=p(x=X), > p; =1 onthe elements x; € X.
Jj=1
The second information situation (/,) is character-
ized by a known probability distribution P(n) =

= (Pi(), ... P,(), 2 P,(W=1, P(n)=Px=x;/n}on
j=1

the elements x; € X environmental conditions. However,

uncertain parameter n with the parametric set (2 has im-

pact on this probability.

In the third information situation (/;) the law of
probability distribution of states of economic environ-
ment is unknown, so the subject of management itself
sets the values of probability which we will designate p;,
j=1,...,n.

The fourth information situation (/,) will take place
when implementing innovations, since the probabilities
of the behavior of the environment in this situation are

ISSN 2071-2227, HaykoBui BicHuk HI'Y, 2017, N2 3



EKOHOMIKA TA YNPABJIIHHA

completely unknown, they are determined according to
certain hypotheses.

In the fifth information situation (/s) the subject of
management does not know the state of the economic
environment, but it will try to reduce risk to zero. In
other words, this situation is characterized by antagonis-
tic interests of the environment in the process of innova-
tive decision making.

The sixth information situation (/) is a situation that
involves all five previous situations, on the one hand, to
identify any information situation (/,—/s), and, on the
other hand, there is information situation that is inter-
mediate between the situations /,—/s.

The criteria for accepting an optimal solution in the
game theory are divided into groups according to the in-
formation situation, that is, in each information situa-
tion a specific set of indicators is used [2].

The first information situation is characterized by
the following criteria:

1. The Bayes criterion. When using this criterion, an
enterprise will choose the innovative project y, (or a
plurality of projects), whose mathematical expectation
of functional values of assessment will be the highest
when A" or the lowest when A"

n
Z*(y, ,p)=max A*(y,,p)=max MA* =ma’{zl’ﬂl}

=

or
Z(y, ,p)=max A(y,,p)=max MA :maxl:ijak :I
F=E

2. The criterion of minimum dispersion of the func-
tional of assessment. When using this criterion, the in-
novative project will be the one which will have the
smallest dispersion of random variable of values of the
functional of assessment.

&> (¥, »P) =MinG’(y, p).

3. The modal criterion in A" is calculated by the for-
mula

¥y, 10" (3, : Mo(X))=maxa* (y,, Mo(X)),

where Mo(X) is the mod of random variable X, which
corresponds to the state of economic environment with
the highest probability of occurrence.

With A~ optimal capital investment is calculated by
the formula

¥y, 10 (3, s Mo(X)) = maxa™(y,, Mo(X)).

4. The criterion of minimal semi-variation. The op-
timal solution for a given criterion does not depend on
the form of a functional of assessment (4" or A7) and is
calculated by the formula

Vi, SV s P3Py ) =minSV ™ (y; PiB,);

[IRS + +
SV?(yk;P;Bk):?ZBkJPj(a;/ _Z_(yk;P))2’

k Jj=l
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where B, ={B By ;.- ;B¢ } is the vector of indicators of
unfavorable deviations for solution v, with respect to the
Bayesian assessment Z(y,; P) (k= 1,..., m).

5. The criterion of minimum coefficient of variation
for A* or A™is calculated by the formula

Vi :CV (s P)=minCV~(y,; P),

o (¥ P)
C'(yysP)
ficient of variation for answer y,..

6. The criterion of minimal coefficient of semi-vari-
ation for A* or A”is calculated by the formula

Vi :CSV = (y, ;P)=minCSV "~ (y,; P),

where CV~(y,;P)= is the value of the coef-

_SSV-(y;P)

Z*(ysP)
coefficient of semi-variation for the answer y,..

The following criteria are used in the second infor-
mation situation:

1. The parametric Bayes criterion is calculated by the
formula

where CSV~(y,;P) is the value of the

Za(y.P)= [ . [ Z* (. PODIm(ny)...m, (0, )d...dn, =

:maxj...jZ+(yk,P(n))m1(nl)...mq(nq)dnl...dnq.

Q  Q

2. The parametric criterion of minimum dispersion
for functional of assessment is calculated by the formula

(9, P = Y lat - Z* (v, PO)IP P.(1).

J=1

3. The parametric modal criterion is calculated by
the formula

P, =maxj...j P.(mm,(n,)...m,(n,)dn,...dn,.

Q  Qq

4. The parametric criterion of minimum entropy of
mathematical expectation of functional of assessment is
calculated by the formula

[-_IQ(P,ykn): IJ. H(P(n),yko)ml(nl)...mq(nq)dnl...dnq =
Q  Qq

=max J- J. H(PM),y, )m(,)...m,(n,)dn,...dn,.

Q  Qq

The third information situation is characterized by
the following criteria:

1. The first Fishburne formula consists in building a
number of priorities: RI = [x;; Xpp; ...; [X5 X; 115 <05 Xl
where x;, is the state with the highest probability of oc-
currence; X;, is the state with the lowest probability of
occurrence; [x; ~x;;, ] are states with equal probabilities
of occurrence.

2. Fishburne’s second formula is used when there are
partially strengthened linear correlations of order
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2/
2" -1

P(X=x)=p, ~p == j=L...n.

3. Fishburne’s third formula is calculated by the for-
mula

I—Zas

P(X =x,)=p;=p,=a;+—=—(b;-a,)),
D (b,—ay)
s=l1
where p; is given with interval correlations of livability

a<p;<b;a;,b>0;j=1,.,n

The following information criteria are used in the
fourth situation:

1. The Bernoulli-Laplace criterion is calculated by

the formula

Z*(y,,,P)=maxa*(y,,P),

1 n
where Z*(yk,P)=;Z;aZj.
=

2. The Gibbs-Jaynes maximum entropy principle
consists in finding Shannon entropy, which will repre-
sent the extent of uncertainty

E(p):maxH(p):max{—Zn:pj,lnpj}.
j=1

The fifth information situation in the economic lit-
erature is represented by the following criteria:

1. The Wald criterion. This criterion is also called the
criterion of extreme pessimism, as innovative projects
selected according to this criterion will be nearly risk-
free. If the functional of assessment is set 4 = A*, the
Wald criterion will be based on the maxmin principle
(Maximin) and calculated by the formula

Y, 1@, =maxa; =maxminay,
where a; =minay;.
For the functional of assessment given A = 4~ Wald
criterion will be based on the minmax principle
Vi, 1@ =maxa, =minmaxa, ,
where @, =maxa, .

2. The criterion of dominant result is based on using
(maxmax) strategy at 4 = A"

e v _ +
ykn .aka =maxa, —maxmaxak..

J

If A= A the innovative project provided by the min-
min strategy will be optimal

Yy, @, =ming; =minmina, .

3. The Savage criterion of minimal risk is only used
when A = A~ and is calculated by the formula

@, =ming; =minmaxa,.
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4. Functions of uncertainty of the third kind are cal-
culated by the formula

H(P)=minZ (y,, P)=Z(P),

n
where Z~(y, P))= ZPja,;/
Jj=1
The choice of optimal innovative project in the sixth
information situation occurs by such criteria:
1. The Hurwitz criterion when 4 = A" would be as
follows

Vi, 1Q7(yy 30) = max Q" (y;h),
where

0" (yi;M)=(-1)maxz; +Aming ; Ae[0;1].

If A = A", the optimal variant for investment will be
determined by

Vi, 1@ (yy 3A) =minQ~ (y;;1),
where

O (y;A)=(1-A)ming, +Aimaxa, ; A<[0;1].

2. The Hodges-Lehmann criterion when 4 = A" is
calculated using the formula

Vi tHL (y, s PsA)=max HL (y,; P;)),

where

HL (y; Pih)=(1-0)Z* (y,; P)+Amina; .

If A= A, this criterion will be as follows
Vi tHL (y, s Ph)=min HL (y,; P;}),
where

HL (y,; P;\) = (l—k)Z’(yk;P)+7Lmaxa,;.

3. The Menches criterion is determined by the for-
mula

/
P maxa, =minY P, maxa, .

i=1 i=1

The fifth stage. Establishment of the level of risk of
innovative projects based on the tendency of enterprise
to risk.

As a result of the research, we first proposed the clas-
sification of criteria for optimizing the selection of in-
novative projects in terms of investment risk, which al-
lows implementing the choice not only depending on
the informative situation, but by the following five
groups of risk gradations as the maximum weighted av-
erage risk, weighted minimal risk, moderate risk, negli-
gible risk, minimal risk (Fig. 2).

The proposed classification makes it possible to sig-
nificantly simplify the process of adoption of innovative
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The situation 1 The situation I

-minimum of dispersion; -minimum ratio of semivariation;
-minimum coefficient of variation; -minimal semivariation;

The situation I, The situation I,

-parametric criterion of minimum parametric criterion for minimum of entropy
Jor dispersion of functional estimation; of mathematical expectation for functional assessment;
The situation I3 The situation I

- the number of binary relations of priorities; -Wald;

The situation I The situation I

- minimal risk Savage; -Menches

The situation Ig

- Hodges— Lehmann

T

T

Insignificant risk ‘ ‘

Minimal risk

T

T

T

’ Criteria for making a decision ‘

;

The maximum
weighted
average risk

The minimum
average risk

Moderate risk

: ;

:

The situation I5

-functions of uncertainty

of the third kind and Gibbs-Jaynes
maximum principle;

The situation I¢

-Hurwitz

The situation I; The situation I, The situation I;

-modal; -Bayes; -minimum hoped value

The situation I, The situation I, of unfavorable deviation from
-parametric modal criterion; - Parametric Bayes criterion; Jashion;

The situation I3 The situation I3 The situation I3

- Fishburne’s first formula; - Fishburne’s second formula -Fishburne’s third formula;

The situation I
-Bernoulli—Laplace;
The situation I¢

- modified criteria

Fig. 2. Classification of criteria for optimization of choice of innovative projects by the level of risk investments

solutions, since within the entire set of criteria that are
characteristic for information situation, the ones are se-
lected that give the optimal result from the perspective
of the enterprise, i.e. its willingness to take risks.

Leveraging innovative solutions on the criteria of
maximum weighted average risk the enterprise chooses
the risk, the value of which will be slightly higher than
the average level.

Selected innovative projects according to the criteria
of this group will have the highest level of risk compared
with innovative projects that would be selected by crite-
ria for making decision of other four groups.

However, the enterprise inclined to risk does not
only risk experiencing a bit more damage in case of fail-
ure, but can significantly reduce the risk of unused ca-
pacity in case of successful realization of innovative
projects.

The average minimal risk corresponds to the average
level of risk of innovative projects and therefore to the
average level of risk of unused possibilities.
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Moderate risk of unused possibilities is provided by
criteria of decision-making that relate to the third group.
When choosing an innovative project according to the
risk of this level, the enterprise optimizes the ratio of the
value of risk and expected return.

Insignificant and minimal risk orientates the enter-
prise on choosing those innovative projects which are
less risky. However, an enterprise which is hardly prone
to risks is in danger of undergoing maximum risk level of
unused capacity and, therefore, of receiving less profit.
However, the losses in case of failure of the enterprise
will be minimal.

The sixth stage. Choice of the optimality criterion.
The optimality criterion is chosen according to the pro-
posed classification of criteria, optimization of choosing
innovative projects by the level of investment risk
(Fig. 2) and depending on the situation and established
level of risk of innovation projects by the enterprise.

The seventh stage. Evaluation of the set of innovative
projects choosing the optimality criterion.
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Undoubtedly, the innovative project that will bring
maximum benefit to the enterprise with minimal loss
will be the best. However, if the enterprise has the desire
to take risks, it may choose a riskier option, because the
higher the risk is, the more profit it will receive in case of
successful realization of the project.

At the final eighth stage the enterprise decides to
implement a particular innovative project.

The innovative risk assessment with the use of the
proposed method was carried out for four innovative
projects of JSC “Kryvorizhzalizrudkom”. The studied
enterprise conducted the analysis of new markets re-
garding the production of new models of production
line belts.

Possible models are A;, A,, As, As.

Unfortunately, the condition of the economic envi-
ronment is unknown, i.e. the fifth information situation
occurs.

According to the proposed algorithm of mathemati-
cal model for innovative risk assessment at theoretical
and game modeling, we set the level of risk of innova-
tive projects based on the tendency of enterprise to risk.
Since the management of PJSC “Kryvorizhzalizrud-
kom” is not very inclined to take risks and it needs a
guarantee that the potential level of loss is the lowest,
then in this situation it is advisable to use the Wald cri-
terion, which directs the enterprise toward the mini-
mum risk i.e. toward extremely cautious line of con-
duct.

The matrix of possible losses that the enterprise may
suffer in the process of implementation of each of the
innovative projects in different states of economic envi-
ronment P, P,, P;, P, was determined in an expert way
and is given in Table.

According to the Wald criterion, an innovative proj-
ect whose possible level of loss is minimal from all max-
imal in different states of economic environment will be
the best(the principle “minmax”).

The conditions of uncertainty and conflict, in which
mining enterprises have to operate, have a significant
impact on their future expected profits from the imple-
mentation of innovative decisions.

Since the process of innovative decision-making by
the enterprise is understood as a choice of certain inno-
vative projects from a plurality of alternative, then cer-
tainly this choice should be made according to certain
optimality criterion.

As shown in Table maximum possible costs that
which may be incurred by the analyzed enterprise, are:

Table

The matrix of possible losses of JSC
“Kryvorizhzalizrudkom”, thousands of UAH

P, P, P max
A, 20 40 90 90
A, 30 70 50 70
As 10 30 80 80
A, 50 60 40 60
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- 90 thousand of UAH on the first investment proj-
ect;

- 70 thousand of UAH on the second investment
project;

- 80 thousand of UAH on the third investment proj-
ect;

- 60 thousand of UAH on the forth investment proj-
ect.

As for the functional evaluation of given 4 = A~ the
Wald criterion is based on the principle of minmax, so
JSC “Kryvorizhzalizrudkom” should choose forth in-
novative project, where the maximum possible losses
that that the enterprise may incur are minimal.

Conclusions. The conditions of uncertainty and con-
flict, in which mining enterprises have to operate, have a
significant impact on their future expected profits from
the implementation of innovative decisions. Since the
process of innovative decision-making by the enterprise
is understood as a choice of certain innovative projects
from a plurality of alternative, then certainly this choice
should be made according to a certain optimality crite-
rion.

In a theoretic and game concept the decision-mak-
ing criteria are selected according to the information
situation in which the subject of management is. How-
ever, when deciding on the choice of an innovative proj-
ect it is not clear to the enterprise which to choose from
the plurality of criteria.

The order proposed by us for optimization of in-
novative risks of enterprises under uncertainty based
on static theoretical and game modeling enables the
enterprise to choose innovative projects, optimizing
them by five risk groups: negligible risk, minimal risk,
moderate risk, average minimum risk, and average
maximum risk.

Each of these risk groups enables the enterprise to
optimize not only their losses in case of unsuccessful
implementation of the project, but also returns.

Undoubtedly, the enterprise will receive the highest
level of profits in case of making a decision on the crite-
ria of maximum weighted average risk; however selected
project will be the most risky in comparison with proj-
ects that would be selected by criteria of other four risk
groups.

As it is known, the value of hoped profit reflects the
magnitude of the risk i.e. only those enterprises receive
excess profits that are prone to a higher level of risk. The
author considers that it is necessary to investigate the
practical possibility for applying static theoretical and
game model in developing the innovative strategy of the
enterprise for further study of the considered issue.
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Mera. Po3po6ka TeOpeTUYHUX, METOIOJIOTIYHUX MO-
JIOKEHbB 1 MPAKTUYHUX PeKOMEHIALIIN 111010 OLIiIHIOBaH-
Hsl iHHOBALIMHMX PU3MKIB TipHUYOAOOYBHUX ITiANPU-
€MCTB Ha 3acaax TeOPETUKO-IrPOBOTO MOMICTIOBAHHSI.

Metoauka. Y npolieci JOCIiI)KeHHSI BAKOPUCTOBY -
BaJIMCSI TaKi METOAU: eKOHOMiIKO-MaTeMaTUYHOI'O MO-
JeaoBaHHS (11 po3pOOJISHHSI METOAY ONTUMi3yBaH-
HS1 iHHOBALLIHUX PU3MKIB TipHUYOA0OYBHUX MiANpPU-
€MCTB B YMOBaX HEBU3HAYEHOCTi); rpadiyHuii (mis
HAOYHOTO MPeICTaBIEeHHS pe3yJIbTaTiB JOCTiIXKEHHS);
AHATITUYHUI i CTPYKTYPHO-JIOTIYHUI (MIPU ONTUMI3a-
11i1 BUOOPY iIHHOBALIIITHUX MPOEKTIB 32 PiBHEM PU3UKO-
BAHOCTI KaIliTaJIOBKJIAIeHb).

Pe3ynbTaTi. 3arporroHOBaHO KOMITICKCHUH TTiIXim
JI0 OLIHKM iHHOBallilHUX PU3UKIB TipHUYOJ00YBHUX
OiAMPUEMCTB B YMOBaX HEBU3HAUYEHOCTI 3 BUKOPHUC-
TaHHSIM CTaTUYHOTO TEOPETUKO-IrPOBOTO MOJICTIOBAaH-
Hs. Po3pobneHa uiTka cucTteMa METOAWYHUX TOJIO-
JK€Hb, MPUAATHUX i 3pyYHUX 11 BUKOPUMCTAHHS Ha
MpaKTHULIi.

HaykoBa HoBu3Ha. Po3pobieHuii MeTon onTUMi3y-
BaHHSI iIHHOBALiMHMUX PU3UKIB TipHUYOJOOYBHUX ITifI-
MPUEMCTB B yMOBaX HEBU3HAYEHOCTI A€ 3MOTY ITif-
MPUEMCTBY 3/iliICHIOBATU BUOiIp iHHOBALIITHUX MPOEK-
TiB 3a BCTAaHOBJIICHMMM HUM CaMUM TNPUHIUIIAMU
ONTUMAJILHOCTI, a caMe: He3HAUYHUIA pU3HUK, MiHIMaJlb-
HUIA PU3UK, MOMIpHUI PU3UK, MiHIMaJIbHUI cepe-
HbO3BAXXECHUI PU3NK, MAKCUMAJIIbHUMA CEpeIHbO3Ba-
XEHUU PU3HUK.

IIpakTuna 3HauumicTb. OTprUMaHi pe3yabTaTy 10-
CJIiI>XEHHsI HampaBjeHi Ha BHUpILEHHS MpooiemMu
ONTUMIi3yBaHHSl iHHOBALIfHUX PU3UKIB TiPHUYOIO0-
OYBHUX MiANPpUEMCTB. BOHU MOXYTh OYyTH BUKOpUCTA-
Hi y npolieci opMyBaHHS iHHOBaLIiiHOI cTpaTerii po3-
BUTKY FipHUYOA00YBHOTO MiAMTPUEMCTBA.
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KimouoBi ciioBa: memod, modensv, cmpamezis, meopis
ieop, kpumepiil, IHHOBAUITIHUI PU3UK

Iens. PazpaboTKa TeOpeTUUECKUX, METOAOJIOTHYEC-
CKUX TTOJIOKCHUN M TIPAKTUIECKNX PEKOMEHIAIIHNIA 10
OLIEHKEe MHHOBAIIMOHHBIX PUCKOB TOPHOIOOBIBAIOIIINX
MIPEAIPUSITUA HA OCHOBE TEOPETUKO-UTPOBOTO MOJE-
JINPOBAHMSI.

Metomuka. B mnpoiecce uccienoBaHUs UCIIOJIb30-
BaJIUCh CJEAYIOIINE METOIbI: 9KOHOMUKO-MaTeMaTH-
YECKOTO MOACIMPOBAHMS (7151 pa3paObOTKU METOIA OTl-
TUMU3ALMU MHHOBALMOHHBIX PUCKOB FOPHOIOOBIBA-
IOIIUX MPEANPUSTUI B YCIOBUSIX HEOTIPEAEICHHOCTH);
rpaduyeckuii (I HArJasSOHOTO MpeacTaBleHUsl pe-
3yJIbTaTOB UCCJIEA0BaHUS); aHATUTUYECKUI U CTPYK-
TYPHO-JIOTUYECKUI (MpU ONTUMU3ALIMKU BbIOOpA MH-
HOBAILIMOHHBIX IPOEKTOB IT0 YPOBHIO PUCKOBAHHOCTHU
KaITUTAJIOBIIOKCHMIA).

Pesynbratel. [1pemiokeH KOMITICKCHBIN IMOIXOM K
OLICHKE MHHOBAIIMOHHBIX PUCKOB TOPHOIOOBIBAIOIIINX
MPEANPUSITUNA B YCIOBUSIX HEOMPEIEICHHOCTU C HC-
MOJIb30BAaHUEM CTaTUUYECKOIO0 TEOPETUKO-UTPOBOIO
MozaenupoBaHusl. PazpaboraHa yeTKasl cucteMa MeTo-
MUYECKUX TOJIOKEHUHN, MPUTOAHBIX M YIOOHBIX IS
HCIOJIb30BaHUS Ha TIPAKTUKE.

Hayuynas HoBu3Ha. PazpaboTaHHBII METO1 ONTUMU-
3allMd MHHOBALIMOHHBIX PUCKOB TOPHOAOOBIBAIOIINX
MPEennpusITUil B YCIOBUSIX HEOIPEAEIEHHOCTU TTO3BO-
JISIET TIPEAIIPUSITUIO OCYIIECTBIIATh BEIOOP MHHOBAIIN-
OHHBIX IIPOCKTOB II0 YCTAHOBJICHHBIM WM CaMHUM
MIPUHIIMIIAM OINTUMAaJIbHOCTA, a MMEHHO: He3HauM-
TEJAbHBIA PUCK, MMHHUMAJbHBIA PUCK, YMEPEHHBIN
PYCK, MUHUMAaJIbHBIM CPETHEB3BEILIEHHBIN PUCK, MaK-
CUMAQJIbHBIN CPEOHEB3BEILIEHHBIN PUCK.

IIpakTHyeckas 3HaYMMOCTb. [lonydyeHHbBIE pe3ysib-
TaThl MCCJIEIOBAaHUSI HaIlpaBJIeHbl Ha pelleHUe Tpo-
0JieMbl ONTUMU3ALIMU WHHOBAIMOHHBIX PUCKOB TOp-
HOJOOOBIBAIOIIUX MPeanpusATuii. OHU MOTYT OBITh UC-
MOJIb30BaHbl B mpouecce GOpMUPOBAHUSI MHHOBALIM -
OHHOI CcTpaTerud pa3BUTUSI TOPHOAOOBLIBAIOILIETO
TIPEOTITPUSITHS.

KimoueBble cioBa: memod, modenwv, cmpamezus, meo-
pust uep, Kpumepuil, UHHOBAUUOHHbLI PUCK
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