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comprehensively use the information obtained in the process of inspection of object of information
activity and technical means in decision-making support systems.
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Abstract. In the article, the topic of uncertainty in the process of making managerial decisions is
extremely relevant both for many enterprises and for the management system as a whole. It is of great
importance, since one of the tasks for the sustainable development of an enterprise is adaptation to
changing conditions. Uncertainty in decision-making is due to insufficient reliability and the amount
of information on the basis of which the person making the decision makes his choice.
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In today's changing environment, a significant number of diverse political, socio-economic
processes, their unpredictability and instability, the constant development and improvement of
production lead to the fact that the number of business operations that require significant effort, as
well as the use of special methods and technologies, is growing rapidly. In cases where it is necessary
to apply unplanned decisions, an insufficient amount of relevant information often affects. Working
on the planning, adoption and implementation of special management decisions requires a creative
approach, so this process is quite special, given that it is quite often necessary to do this in conditions
changing information flow, which does not always help to take timely and accurate solution.

Decision theory has been developed in various disciplines. Depending on the point of view of
people, one speaks of theories that proceed from rational actions, or those that involve irrational
actions, emphasizing, first of all, feelings. In economics, psychology, and later in project management
and other formal sciences, the study of ways to overcome uncertainty in situations of choice and
decision-making became a top priority. [1] The problems of studying managerial decision-making
are considered in the works of famous domestic and foreign scientists Vitold Pedrych, Joel Pereira,
Erich Kirchler, Christa Rodler, A. Shegda, V. Vitlinsky and others.

Decision making is a situation in which the decision maker has the opportunity to choose an
action from several alternatives. The result is the consequences of choosing a particular alternative.
Human goals limit the possible alternatives: of all the possibilities presented, the most important goals
are sought in terms of the goals to be achieved. [1]

The decision-making environment varies depending on the degree of risk. Conditions of
certainty exist when the leader knows exactly the outcome that each choice will have. Under
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conditions of risk, the probability of the outcome of each decision can be determined with known
certainty. If there is not enough information to predict the level of probability of outcomes depending
on the choice, the decision conditions are uncertain. In conditions of uncertainty, the leader, on the
basis of his own judgment, must establish the likelihood of possible consequences.

In practice, management decisions are made under conditions of uncertainty and risk. The
decision uncertainty conditions are completely insufficient reliability of the system. Uncertainty
arises in open decision-making problems in which the manager does not know the totality of acting
factors. Before evaluating them, he must formulate many hypotheses. The situation of uncertainty is
characterized by the fact that the choice of a specific course of action can lead to any outcome in a
fixed set of cases, but the probability of their implementation is unknown. There are two cases [2]:
the probabilities are unknown due to the lack of necessary statistical information; the situation is non-
statistical and it makes no sense to talk about objective probabilities at all. This is a situation of pure
uncertainty in the narrow sense. It is pure uncertainty that is most often found in project management,
since decisions, especially strategic ones, are made by each specific enterprise in unique conditions.

When there is so little information that it is impossible to determine the probabilities of
possible outcomes of alternatives, the manager makes a decision under conditions of uncertainty. This
condition is the most difficult. Making managerial decisions under conditions of uncertainty is like
being a pioneer in uncharted territory. Uncertainty forces a heavy reliance on creativity in problem
solving, requiring unique and often completely innovative alternatives to existing processes. In all
cases, the response to uncertainty depends to a large extent on intuition, educated guesses, and
assumptions that leave a lot of room for error. Uncertainty is a major factor in many decision-making
situations that arise both in a person's personal life and in business. Uncertainty arises when we have
incomplete information about the factors associated with these decision situations [3].

Durbach and Stewart classify the following five formats of uncertainty [6]: probabilities,
decision weight, explicit risk measures, fuzzy numbers, scenarios.

From the point of view of project management, uncertainty is ignorance of the actual state of
the system and its environment as a control object. [7]

In particular, there are three types of uncertainty [4]: uncertainty of the 1st kind — uncertainty
in which all possible results and probabilities of these results are known, obtained by statistical
methods or by expert means; uncertainty of the 2nd type — uncertainty in which all possible outcomes
are known, but it is impossible to estimate the probability of their occurrence; uncertainty of the 3rd
type — uncertainty, in which it is impossible to accurately assess the possible results and the likelihood
of their occurrence.

We can name the main reasons leading to the uncertainty of the situation in the adoption and
implementation of management decisions: firstly, insufficiently complete, up-to-date and reliable
information; secondly, the process of information processing itself is quite labor-intensive and
capital-intensive and requires the use of a large amount of resources; thirdly, the process of collecting
primary information necessary for decision-making is rather complicated and lengthy.

Decision making is a process that begins with the emergence of a specific problem, its
identification and ends with the choice of a solution to eliminate or use it [4]. The decision-making
process consists of eight steps [5]:

1. Problem Identification: This process starts with the existence of a problem and the difference
between the current state and the desired state. Managers are good if they are able to
understand the three main characteristics of a problem: to be aware of the problem, to be under
pressure to act.

2. Determination of criteria for decision-making: After identifying the problem, criteria for
solving the problem should be determined. Criteria should be based on importance and weight
depending on the issue or problem for which a solution is required.

3. Distribution of importance/weight of criteria: The decision maker must weigh the importance
of the criteria and classify them, prioritizing them according to their importance.
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4. Development of alternatives: The decision maker must be creative, so in cooperation with the
team, he must come up with a list of alternatives based on which a certain problem can be
solved.

5. Analysis of alternatives: In this step, the selected alternatives are analyzed. A study of the
information and additional materials will be conducted to identify priorities and weaknesses
for each alternative presented.

6. Alternative selection: After weighing the presented alternatives, this step selects the best
alternative that generates the highest amount calculated in the previous step.

7. Implementation of the decision: At this stage, a decision is made on the action and the decision
must be implemented for persons of concern, as well as their participation in the subsequent
work. Where the people implementing the solution are involved in the process, they
enthusiastically support the implementation of the solution.

8. Evaluation of the effectiveness of the solution: this is an evaluation of the result, which shows
whether the problem is solved. In cases where the problem still exists, the manager should see
what went wrong and go back to the previous steps.

Decision-making under conditions of uncertainty is based on the fact that the probabilities of
various scenarios for the development of events are unknown to the subject making the risky decision.
In this case, when choosing an alternative to the decision being made, the subject is guided, on the
one hand, by his risk preference, and, on the other hand, by the appropriate selection criterion from
all alternatives according to the “decision matrix” compiled by him.

The main criteria used in the decision-making process under conditions of uncertainty are
presented below [1]: Wald's criterion ("maximin" criterion);"maximum" criterion; Hurwitz's criterion
("optimism-pessimism" or "alpha-criterion"); Savage's criterion (loss from " minimax").

Wald's criterion (criterion of "maximin") is guided by the choice of risky decisions under
conditions of uncertainty, as a rule, a subject who is not prone to risk or considers possible situations
as a pessimist. The "maximum" criterion is used when choosing risky decisions under conditions of
uncertainty, as a rule, subjects who are prone to risk, or who consider possible situations as optimists.
The Hurwitz criterion is used when choosing risky decisions under conditions of uncertainty by those
subjects who want to identify the degree of their specific risk preferences as accurately as possible
by setting the value of the alpha coefficient. The Savage criterion is used when choosing risky
decisions under conditions of uncertainty, as a rule, by risk-averse subjects. The Savage criterion is
considered the most interesting category for evaluating the proposed criteria, since it focuses on
having minimal regret about losses and taking only reasonable risk in order to gain. It is used when
strategies to protect the enterprise from unplanned volumetric expenses in order to prevent a negative
result.

As a result, it can be said that a managerial decision under conditions of uncertainty is the
result of analysis, forecasting, optimization, economic justification and selection of alternatives in
conditions of insufficient information, complete or partial lack of information. The features of
managerial decision-making under conditions of uncertainty are: he presence of uncertainty; the need
to choose from alternative options; the possibility of evaluating an alternative choice through
probabilistic characteristics. To select the optimal strategy in a situation of uncertainty in the decision-
making process, various criteria are used. Savage's strategy is considered the most adequate, since it
offers a reasonable risk.

However, for everything scientific theories, criteria that we already know, the process of
making managerial decisions under conditions of uncertainty will continue to be the subject of further
research.
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Jlana po6oTta mpucBsSYEHA JTOCHTIPKEHHIO 0COOJIMBOCTEH CUCTEM KOMIT IOTEPHOTO MOJICITFOBAHHS, X
aHamizy Ta po3BUTKY. IlomaHO moaim BCIX CHUCTEM Ha TPYNU 3a JIOTIKOWO TMOOYyAOBH Ta
(bYHKITIOHAIBHUX MOXJIMBOCTEH: 0a30BOro (JIETKOT0), CEpEeIHBOTO Ta BUIIOTO PIBHIB; BiA3HAYEHO
NepeBary Ta HeJJOJIIKM CUCTEM KOXKHOI IpynH. 3BEpHEHO yBary Ha Tak 38aHi PLM ta BIM Texnosorti,
SKl CyTTEBO TMOJETIIYIOTh IMPOIEC MOJEIIOBAaHHS 00 €KTIB, BUKOPHUCTOBYIOUM CHUCTEMY J00pe
OpraHi3oBaHMX KOMII FOTEPHHX MOJEJeH 3aMIiCTh OKpEMOro Habopy KpecieHHUKiB. BiazHaueHO
MIBUJIKANA PO3BHTOK XMapHHX CHUCTEM, SKi MPAIIOITh Y BIpTyalbHOMY OOYHCIIOBATBHOMY
cepenoBulli. [3 3po0ieHOr0 aHaiily HpPUBEACHO MEPCHEKTHBH MOJAIBLIONO SKICHOTO PO3BHTKY
aBTOMATH30BaHUX CHUCTEM IIISIXOM TMapajellbHOTO PO3BUTKY TIapKy oOOJaJHaHHA pa3oM i3
TEXHOJIOTIE0 MOJICITFOBAHHSI.

KawuoBi cjioBa: cucrtemMa aBTOMAaTH30BAHOTO TPOCKTYBAHHS, TE€OMETPHYHE MOJICITIOBAHHS,
MaTeMaTU4Ha MOJielb, 3-D Mo/ienb, KOMITJIEKCHI CUCTEMHU.

Pi3HOMaHITTSA iCHYIOUMX CyYacHMX CHCTeM aBTomaTu3zoBaHoro mpoekryBaHHs (CAIIP)
MPU3BOJUTH 10 HEOOXITHOCTI aHaJli3y X MOXIIMBOCTEH, YCBIJOMJICHHS JIOTIKU 1X (DyHKI[IOHYBaHHS
Ta 3’sCYBaHHSI MOXJIMBUX MEPCIIEKTUB PO3BUTKY. I3 OaraToro pisHomaHiTTss CAIIP B naniit monosigi
MoBa Oyne WTH MpO CUCTEMH aBTOMATH30BAHOTO MOJICIIOBAHHS TEXHIYHUX OO E€KTIB Pi3HOI
CKJIAJTHOCT1 Ta BUMIpHOCTI. HaBeaeHi B ykepenax orisiii CUCTEM KOMIT I0TEPHOTO MOJICTIOBaHHS [ 1,
2, 3, 4] yacTime 3a Bce MepeiidytoTh MOXKIUBOCTI KOKHOI CHCTEMH OKPEMO Ta HE JJAI0Th 3arajbHOrO
aHaJI3y ¥ MOHATTS IO JIOTIKY (GyHKIIOHYBaHHS Ta MOKJIUBOCTI PO3BUTKY CHCTeM. MeTOI0 J0TOoBi i
€ IOCITIIPKEHHsI ccTeM aBToMaTu3oBaHoro npoektyBanHs (CAIIP), anani3 ix MOXKIMBOCTEH, mepeBar
Ta HEJI0JIKIB, BUBHAYEHHSI MEPCIEKTUBU MOJIIbIIIOT0 PO3BUTKY.
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