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RISK LEVEL ASSESSMENT WHILE ORGANIZATIONAL-MANAGERIAL
DECISION MAKING IN THE CONDITION
OF DYNAMIC EXTERNAL ENVIRONMENT

Purpose. Forming a complex factor of the project risk level assessment while organizational and economic deci-
sion making in a dynamic external environment based on measurement theory.

Methodology. The results are obtained through the application of the following methods: scientific generaliza-
tion — for the formulation of scientific problems and general conclusions; measurement — to assess the project risk
level; decision-making — to identify the problems of modeling the tasks of organizational and managerial decision
making; modeling — during the elaboration of a risk level complex factor.

Findings. The risk uniformity factor is substantiated. It can be used to characterize an investment project in terms of the
neighboring risk. This coefficient can be used as a correction one in the formation of a complete evaluation of risk package.

Originality. Provisions of quantitative risk assessment in the organization activity in the condition of the dynamic
external environment are further developed. The difference from other approaches is the refusal of a priori assump-
tions about the stochasticity of studied processes and quantities. A distinctive feature of the proposed approach is also
the sphere of the risk implementation: it is advantageous to use “risk” not in all situations with random outcomes, but
only when this outcome does constitute a significant danger for the decision-making subject. The concept of a “sub-
stantial” or “fractional” amount has a convincing objective component, although it is generally subjective. We pro-
ceed from the risk concept as a subjective characteristic of the situation in conditions of uncertainty, reflecting pos-
sible damage to the subject making a decision.

Practical value. The developed methodological regulations considering risk factor influence, based on the offered
approach to its quantitative estimation, will increase reliability level of accepted organizational-administrative decisions
during the substantiation of project cost and time indicators in the conditions of the dynamic external environment.

Keywords: risk, organizational and management decision, dynamic environment, damage, measurement, reliability

Introduction. Natural-technical geosystems in the
mining industry are dynamic and have high uncertainty
level, therefore the risk factor is an integral attribute of
the underground space development, including the pe-
riod of construction, reconstruction or operation of
mining production [1].

The most important indicators of investment indus-
try projects are cost and duration, which are closely re-
lated to the economic efficiency of their implementation.

Substantiation methods for the cost and duration of
the investment project implementation are of great in-
terest, particularly, during the contractual price form-
ing, since taking into account the influence of the sto-
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chastic nature of the determining factors increases the
reliability level of taken organizational and managerial
decisions. However, data analysis [2, 3] shows that the
actual values of cost and time indicators significantly
differ from the planned ones. These deviations may be
caused by: inadequate, often optimistic project evalua-
tions regarding the project scope, work cost and project
duration; usage of deterministic project models that do
not take into account the possibility of numerous un-
foreseen changes in the investment process significantly
affecting the final result; lack of an integrated examina-
tion of such important factors as cost and duration.
Thus, the problem of efficiency improvement of the
production organization and management process by
improving the reliability level of organizational and
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managerial decisions needs to be further researched,
taking into account the influence of risk and uncertainty
factors in the evaluation and justification of project time
and cost indicators.

Analysis of the recent research and publications. Cer-
tainly, the approaches to the project risk assessment
proposed by the researchers [ 1—3] can be useful in justi-
fying and making organizational and managerial deci-
sions, but an issue of finding a comprehensive indicator
of project risk assessment using the measurement theory
is still relevant. For business entities operating in condi-
tions of dynamic external environment, the concept of
risk measurement that is adequate to real conditions
should not be based on the classical principles of statisti-
cal probability, supposing the possibility of repeating
events under the same conditions an unlimited number
of times. In this regard, to assess the risk level in organi-
zations activities, including those while making organi-
zational and management decisions in a dynamic envi-
ronment, special measurement tools should be used,
with special scales, indicators, and algorithms among
them. At the same time, the field of application of such
indicators as, for example, mathematical expectation
becomes narrower, since in the dynamic environment
dependencies adequately reflecting actual situation,
rarely meet the simplest relations underlying the linear
models. Moreover, not only the type of dependence be-
comes unstable, but also a list of factors that have a de-
termining influence on the studied process and are in-
cluded in the model. Against this background, the field
of application of expert evaluations methods is expand-
ing. This especially refers to risk factors while making
organizational and management decisions in a dynamic
environment.

Objectives of the article. The purpose of the article is
forming of a complex factor of the project risk level as-
sessment while making organizational and economic
decisions in a dynamic external environment based on
measurement theory.

Presentation of the main research. Approaches to the
quantitative assessment of risk in the activities of organi-
zations, taking into account dynamical external envi-
ronment, are oriented toward the economic activity
sphere and differ from the approaches used in decision
theory and operations research theory in which risk is
associated with a stochastic situation when outcome of
each alternative variant corresponds to a known proba-
bility of its appearance [4].

If we are speaking of organizational and managerial
decisions taken by business entities as for resource in-
vestment, then the repetition of experience for the same
subject under the same conditions, as a rule, is almost
impossible. Thus, investing a certain amount in the proj-
ect, an investor thereby changes the financial state and
the repetition of experience will occur in different finan-
cial conditions. In this way, the concept of mathematical
expectation of a random variable as a mean in the set of
experiments does not have an obvious interpretation in
such a situation. Similarly, in the sphere of making orga-
nizational and managerial decisions, other probabilistic
characteristics lose clarity of interpretation.
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In this way, it is possible to distinguish the first dif-
ference of the proposed approach from the classical one,
which consists in rejection of a priori assumptions about
the stochasticity of the studied processes.

The second difference is related to the sphere of the
risk: the term “risk™ is appropriate to use only when the
outcome predetermines a significant danger to the busi-
ness entity. Based on the risk essence as a subjective
characteristic of the situation in a dynamic environ-
ment, reflecting the general possible damage to the busi-
ness entity, the subjects of study are:

- the situation in which one or another decision can
be made;

- uncertainty in the occurrence of one or another
outcome of each of alternatives;

- the entity that makes decisions in terms of their
consequences;

- consequence assessment of making decisions, tak-
ing into account their desirability or undesirability for
the business entity.

Furthermore, the considered approach to risk level
assessment is based on the measurement theory [5], ac-
cording to which the solution of the problem of measur-
ing one or another aspect of a particular situation in-
volves realization of the following stages:

- system analysis and construction of subject area re-
lational model (risk situation in the organization’s ac-
tivities);

- scale selection for risk level assessment, taking into
account the objectives of such measurement and the
possibility of obtaining all necessary information;

- choice of a way of defining risk level measurement
parameters, meeting conditions of scale homomorphism.

In this case, the subject area is understood as part of
the surrounding world, which will be researched in the
context of the measurement task, whilst the relational
model is the representation of the studied subject area in
the form of a set M on which the relation set is given, i. e.
in the form [5]

S:<M’ Rla sy Rn>7

where M is the set; R, € M, is the relation of degree
k(i), i.e. a subset of the Cartesian product k of elements
oftheset M, i=1,..., n.

As a scale I1I, a relational system is understood [5]

ll[=<Xs Q17 seey Qn>>

where X is the set of values of the measurement index;
0; c Xy is the ratio of the k(i) degree on the set X.

The purpose of the scale is that its carrier X serves as
the set of values of the metric measuring this property,
and the relations on the numeric set X determine the re-
lationships between the values of the indicator X.

As a measurer a mapping is understood [5]

fiM—X,
which meets conditions

(my, ..., mk(i)) € R= (f(m), -~7f(mk(i))) € 0,
i=1,...,n.
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That is, the mapping f must be a homomorphism
from the empirical relational system .S to the scale rela-
tional system /II: each set of elements m,, ..., my; associ-
ated with this relation R; [5], by using this indicator goes to
a set of elements that are in the corresponding relation Q,.

As the carrier of the system M, many possible events
(outcomes) should be considered, their occurrence is
possible when the decision is made — one of the alterna-
tives which are of significant importance to the subject
of risk is chosen. There are two groups of relations on
the set of events M.

The first group consists of one relation (we denote it
by R;), which characterizes an absolute or relative degree
of reality (probability) of the occurrence of an event.
Depending on the volume and content of information
available at the time of analysis, this relation can be:

- binary: it is supposed that (m,, m,) € R, if the occur-
rence of an event m, is more likely than m, ((m,, m,) € M);

- ternary: (m,, m,, m;) € R, if the probability of oc-
currence m;, in comparison with the probability of oc-
currence m,, is higher than the probability of occurrence
ms, in comparison with the probability of occurrence m,
((mla my, m3) € M)a

- quadruple: (m,, m,, m;, m,) € R, ifthe occurrence m,
in comparison with m, is higher than the probability of an
occurrence m; compared to my ((m,, m,, my, my) € M), etc.

The second group consists of relations comparing
events on the socio-economic damage that may be
caused to the subject. This relation R,, depending on the
volume and content of available information, can also
be: binary, ternary, quadruple, and others.

It should be noted that both R, and R, by themselves
in practice are not determined uniquely, and their clarifi-
cation depends on many factors, in particular, on the size
of the funds allocated for the analysis of the risk situation.

The proposed approach to the choice of the scale
and the algorithm for risk assessment is based on the
preliminary solution of matters about measuring the
probabilistic and socio-economic assessment of the sit-
uation since in this way the situation in the practical ac-
tivity of decision making is analyzed. It should be started
by choosing a scale for measuring probabilities. This
choice is determined depending on two factors: objec-
tives of measurement and the volume of available infor-
mation about the studied situation. The goals related to
the internal analysis of the situation, the difference in
risk variants for different combinations of events can be
achieved with relatively low-information variant scale,
such as nominal and ordinal variants. Such a variant, as
arule, is not sufficient for practical tasks of making deci-
sions, and, therefore, it is necessary to have tools to
compare different outcomes in their probability. In this
case, the scale should be at least orderly. In this situa-
tion, the set of values is a partially ordered set, which
allows determining which of the outcomes is more prob-
able, but does not allow determining to which extent.

The next in increasing order of informativeness is ra-
tio scale. If there is enough information available, a scale
that allows determining the relative probability of occur-
rence of each event from a given pair is constructed.
Here Xis a numerical set, whose elements are perceived
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not as absolute numbers, but as relative ones. During the
freeze at one of the event, i.e. fixation of the unit of
measurement, the scale becomes absolute.

Finally, if a fully “transportable” probability esti-
mate is required, i.e. an estimate admitting comparison
with the probability of events in a completely different
situation, an absolute scale should be used in which
each event has a single-valued numerical estimate of the
probability of its realization. Such probability can be
formed either on the basis of statistics (statistical prob-
ability) or on the basis of expert data (subjective proba-
bility). In all such cases, the set X'is an interval [0, 1].

In our opinion, in order to develop “transportable” risk
assessment, it is advisable to measure damage not in mon-
etary units but in relative ones, which take values from the
interval [0, 1]. To this end, it is appropriate to determine
the financial harm as a percent of the total available assets.

To construct a risk assessment function, it is neces-
sary to rely on a joint measurement of its two compo-
nents, namely: the probability of occurrence and the
level of expected losses (damage) [6].

Let us denote the probability (subjective or statisti-
cal) of occurrence of an unfavorable outcome as v and
the amount of damage for the business entity that cor-
responds to this outcome as z;. We will consider that this
damage is of material nature and has monetary terms. If
Z is the total amount of business entity investments,

z . .
then the value z= El expresses its relative damage. The

immediate task is to determine the risk assessment of an
event on the basis of accounting values v and z.

Taking into account the fact that risk level assess-
ment is subjective, the result also depends on the char-
acteristics of the decision-making entity that determines
its “psycho-type”.

For perception and assessment of various aspects of
a risk situation, the following characteristics of the sub-
ject matter: its attitude to risk; attitude to the loss of val-
ues; attitude to the acquisition of values.

In utility theory, the overall estimate of the outcome
of (r) is determined by the product of the probability and
the value of the utility

r=v-z

However, in general case, the possibility of interpret-
ing probability as the limit of the frequency of occur-
rence of a certain outcome is very restricted due to the
impossibility of carrying out a series of experiments with
identical conditions. Thus, the product as a functional
form of risk loses its exclusive position and becomes one
of many possible types of risk function [6]. It should be
noted that with an objective approach to the multiplica-
tive function, some of its features are revealed, which
can be hardly unconditionally accepted.

First of all, the function 7 = v - z is symmetric with
respect to both variables. This means that their change
has completely the same impact on the risk assessment.
Meanwhile, different subjects have a different attitude to
comparative evaluation of the “probabilistic” and “mate-
rial” damage factors. For example, a “cautious” subject
makes little difference between a large and small (but not
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zero) probability of loss, so for this subject, the impact of
loss value on risk assessment is immeasurably higher than
the effect of a change of probability. Consequently, for a
“cautious” subject, the value of the partial derivative of
the function (v, z) with respect to v is close to zero

or/av = 0.

At the same time, the “stingy” business entity does
not accept the loss, so for it, the partial derivative of the
function (v, z) with respect to z is close to zero.

The subject, which can be simultaneously referred to
“stingy” and “cautious”, is characterized by the condi-
tion 7 (v, 7) = const.

The product of arguments as a functional form for
risk assessment does not allow reflecting both the re-
sulted and many other individual characteristics of the
decision-making situation.

What alternative approaches can be proposed to the
construction of single outcome risk function? Before
answering this question, it is necessary to specify in
which scale the risk will be measured. This question is
related to two aspects: the target and the informational
one. The targeting aspect determines what the risk is
measured for. Here the following options are possible:

- the risk is assessed to receive additional characteris-
tics of the alternatives in order to have a possibility to make
more reasonable decision on the choice of one of them;

- the purpose of risk assessment is to evaluate vari-
ants of behavior in a broader context than this situation
of decision-making, including a posteriori assessment
of the consequences and outcomes;

- the purpose of the risk assessment is absolute and,
as far as possible, objective risk assessment of certain
outcome or alternative, allowing comparison of this in-
dicator with alternatives evaluated by other subjects and
appearing in other situations.

Thus, the target aspect of risk level assessment is de-
termined by the degree of subjectivity and situational
orientation of the evaluation.

In the first case, the target orientation places the
smallest requirements to the informational character of
risk level measurement scale, it may be even ordinal.

In the second and third cases, it is expedient to use the
most informative scales of quantitative or absolute type.

Let us consider methods of risk function construc-
tion of an outcome (v, 7).

Let us give the following case: r (v, z) takes values on
the ordinal scale. The task is:

- to obtain information about the ordering of a quite
powerful discrete set of pairs (v, z,), i=1,..., I,

- using this information, to find a way to extend this
relation of order to the entire set of pairs (v, z) in order to
approximate the ordering of the pairs (v, z), ..., (V;, Z,)-

A very wide range of approaches to the solution of
this problem is possible. Let us note some variants of the
statement of the first part of the task:

- “test” points (v;, z;) are generated by the subject;

- “test” points are offered to the subject for evalua-
tion by a certain technique.

The second case implicitly assumes that the subject
is able to give a relative estimation (ordering) to any set
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of pairs (v;, z;). This corresponds to the approach of con-
structing a risk function as a computable function de-
fined by the product of a segment [0, 1] and the set of all
nonnegative real numbers.

The problem of developing a technique for forming a
test sequence is not considered here.

Let us suppose that the test sequence (v, z;), ..., (V;, )
is set. To each pair, the subject gives a number that re-
flects the ordering of the pairs in terms of the undesir-
ability of these outcomes.

Now the problem is limited to constructing of a bi-
nary relation on the set of all pairs (v, z) that approxi-
mates the best way an order given on a finite subset of
pairs (vy, 21), ..y (Vs Z)-

If to be based on the system of the revealed prefer-
ence, i.e. given numbering of a finite set of values of the
arguments (v;, z;), i = 1, ..., 1, then in order to implement
the principle of adequacy of estimation (the invariance
of the estimate with respect to monotone transforma-
tions of the original data), it is advisable to make an ap-
proximation based on first-order criteria [4]. These cri-
teria provide both an approximation of the function
values and approximation of its partial derivatives.

Choosing the criteria, it is necessary to take into ac-
count the fact that the marginal rate of argument re-
placement should be approximated to the greatest ex-
tent; to do this it is apparently necessary to use the ratio
of the differences between the values of the following
form (m; — m;)/(my, — m;) as the initial data.

For this, it is proposed to solve the following prob-
lems: let us suppose that arbitrary values of probability v
and size of losses z are given. We assume that probability
of occurrence of a particular outcome increased by 0.1
and became equal to v; = v + 0.1. Is there such value of
loss z; that degree of undesirability of new pair v, z; is
the same as that of the previous one?

If the answer is negative, it has to be admitted that
there is no substitutability between v and z (at least for
given v and z), the risk function is of the form of

r=@(min (av, b7)) or r= (max (av, bz)),

where ¢ is a function of one variable; a, b are individual
constants (parameters).

In the simplest case ¢ = 1.

With a positive answer, the following question is
asked: by how many units should the magnitude of pos-
sible losses be reduced if the probability of this outcome
increases by 0.1, so that the risk assessment of this out-
come does not change?

After receiving the answer, the survey can be contin-
ued: does the indicated value depend on the initial val-
ues v and z?

A negative answer allows us to accept the hypothesis
that the risk function is of the form of

r(v, z) = o(av + bz),

where ¢ is an arbitrary function of one variable; a, b are
constants (parameters), subjected to the specification
(after normalization, one parameter can be left).

A positive response generates new survey cycle, the
result of which is the construction of a table of expert
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estimates of the marginal rate of replacement. When
this table is obtained, an approximation of the limit
rate is constructed as well as a function of two vari-
ables for which the ratio of partial derivatives is equal
to the constructed approximating function, if neces-
sary.

If the values v and r are measured in absolute scale
and take values from 0 to 1, then the described above
procedure, strictly speaking, is not completely correct.
To avoid this, instead of addition, we suggest using some
other method for “small” change of the initial value of
the variable and, accordingly, another way of measuring
the change in function value.

Let us consider a numerical transformation x — x*,
defined as follows

.
X'=x+0,—x-0,,

where 8, = (x* — x)/(1 — x) is the “small” value. This
conversion preserves the definitional domain of the
variable, since

X'=x+08,—x-8,=1—-(1-x)(1-3,),
thenif 0 <x<1,0<08,<1,asitis easy to see,

0 <max(x, 8,) <x* < 1.

The transformation has the following interpretation:
if x € [0, 1] expresses the probability of some event A4,
then x* is the probability of an event A + B, where B is
some event independent of 4 with a “small” probability
of realization. Thus x" is the result of a mental experi-
ment on the expansion of the original field of events. If
now f(x) is some function where x is an argument, then
its change should be considered as a reaction not just to
increase in this argument (in economic studies usually is
associated with the involvement of new resources in the
process), but to the expansion of the space events affect-
ing the values of the function.

Now let us suppose f(x, ..., x,,) is some differentiable
function taking values on an interval [0, 1]. Then the
change of its values should be measured not using a dif-
ference f— f*, where f~ is the new value of the function,
but with the help of a value &,= (f* - f)/(1 - f). In other
words, just as in case of measurement of the argument
change, instead of the usual addition, the operation x +
+ 6, —x - 8, is used, here the new value of the function is
represented in the form of /* = f+ &,— §,- /. In this situa-
tion, it is natural to use value 5,/3,; as a relative measure
of the influence of the argument x; on the function.

Within the limit 5,;, — 0 we obtain the following ex-
pression characterizing the effect of the /™" argument
change on the function

8, /8, — f =a(n(1- f))/a(In(I - x,)).

This characteristic is analogous to the standard par-
tial derivative for functions taking values from 0 to 1, ar-
guments of which are variables taking values in the same
interval. It is precisely this characteristic that should be
used in the process of testing risk subjects in construct-
ing the single event individual risk assessment function
r(v, z). Thus, in constructing the risk function (v, z),
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the following characteristics are proposed to use as basic
ones to raise subjective information

r-v=9d(In(1 -r))/d(In(1-v));
r-z=0(In(l-r)/d(In(1-2)).

So far, we have considered the construction of the
outcome risk function, taking values on the ordinal
scale. If the measurement is made in the ratio scale, then
in the numbering of test pairs set, their order is reflected
as well as the relative undesirability for decision-making
subject. Thereafter, the evaluation result of the function
r(v, z) according to the criteria

0;=r(vi, z) —m;| - min, i=1,...,1

must be invariant in line with the multiplication of all m; by
an arbitrary constant. This is achieved, in particular, if the
function r(v, z) has a multiplicative estimated parameter.

It can also be recommended to include the approxi-
mation of relations m;/m; in the composition of criteria.

A similar approach is also used in case of a differen-
tial scale. Accordingly, if it is a matter of a quantitative
(interval) scale, in the function r(v, z) there should be
two estimated parameters — multiplicative and additive
free terms.

Now let digress into the study of ways to construct
the risk function of the alternative, assuming that the
risk functions of each outcome r(v;, z),j = 1,..., n are
constructed.

A standard approach to the construction of general
risk assessment of the alternative, that continues the
standard approach to the construction of the risk func-
tion of an individual outcome as a product r(v,z2) =v - z,
involves summarizing the risks of individual outcomes

p=r1+...+r,,.

Such an approach is substantiated if each individual
risk reflects an average amount of damage resulted from
the /™" outcome for the whole series of experiments.

If the assumption of the possibility of the repeating
experiment under the same conditions is rejected, the
summation of the outcome risk functions to assess the
alternatives risk loses its uniqueness and then only one
of many options for aggregating function constructing
p-p(r,...,r, is presented.

It is clear that the general risk assessment of the al-
ternative must be of the same scale as the outcomes
risks. The value p(r, ..., r,) can be considered as a statis-
tic on a set of risk measurements of individual outcomes.
It is known [5] that on an ordinal scale the sum is not an
adequate ordering statistic. On the basis of A. 1. Orlov’s
theorem on the median, it can be shown that in the or-
dinal scales the only assessment functions adequate with
respect to monotone transformations are the terms of
the variation series (1) < r(2) < ... < r(n) composed of
the values r;, ..., r,, i. e. such characteristics as maximum
(maxr;), minimum (minr;), median, lower quantile,
and upper quantile. The choice of one of them is dic-
tated by the decision-making situation conditions and,
in particular, by the psychological state of the subject at
the moment of making decision.
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In the case of measuring in the scale of intervals (and
in a similar case of measurement in the ratio scale), we
are essentially within the framework of the classical situ-
ation, in the research theory, of decision-making with
different outcomes represented by the matrix £'= (e;) [4].

In general, in order to choose one of these options or
to develop another criterion, it is necessary, in fact, to
solve the problem of the analysis and assessment of the
elasticity of losses replacement from the realization of
individual outcomes in the aggregated alternative risk
function. For this purpose, it is proposed to use a meth-
odology similar to the methodology of choice of the
production functions type.

In conclusion of the main points of the approach to
the analysis and modeling of the risk level for a business
entity, few remarks should be made:

- in this concept “losses”, “acquisitions” as a result of
one or more different outcomes are not supposed to be
summed. Starting from some limit values, losses can cause
qualitative changes that are irreversible. This point of view
results from the rejection of the a priori assumption about
the repeatability of the decision-making situation;

- the risk functions of the alternative in this approach
was constructed on the basis of aggregating the risk
functions of individual outcomes;

- the risk functions of alternative and individual out-
comes, as well as dependence of accuracy of these func-
tions components on the resources spent on their deter-
mination, are the basis for constructing risk the optimi-
zation model system in the sphere of making organiza-
tional and managerial decisions.

In a number of cases, several independent subjects
participate in the decision-making process. For each of
them overall risk assessment can be formulated, making
an assessment of the individual outcomes risks and al-
ternatives in accordance with the stated in this para-
graph provisions. However, the question of risk degree
of the whole project appears. In the most general case,
such an assessment is formed on the basis of the whole
set of initial data on a specific investment situation: the
composition of risk subjects; the composition of possi-
ble events for each subject associated with potential
damage; probabilities of these events; the size of damage
to the subject when they occur. However, it would be
more natural to assume that the overall risk assessment
of the project is formed not on the basis of primary in-
formation, but on the basis of already conducted risk as-
sessments of specific subjects. In this case, the principle
of hierarchical risk assessment is observed, the concor-
dance of risk assessments by individual subjects (or their
groups) and assessment complexity is achieved auto-
matically.

Let us denote risk complex assessment of each proj-
ect participant by ; and an overall assessment of all proj-
ect risks ¥ = (ry, ..., r,) by G. Then

G=f(r,...,1,),

where 7y, ..., r, are the risks of individual participants.
Variants of function selection f:
- f=max(ry,..., r,), i.e. risk assessment of the proj-
ect according to the risk of the riskiest participant;
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-f=min(r,...,r,), i.e. risk assessment of the project
according to the risk of the least risky participant;

-f=1/n-(r,+...+r,),i.e. an average risk of all proj-
ect participants;

- f=(a Kt +...+a,,r")", ie. a generalized ex-
pression for risk assessment that combines three previ-
ous expressions [1, 3, 4, 6].

A uniformity risk coefficient is an important factor
characterizing project, taking into account a set of risk
associated with that project [1, 3, 4, 6].

k=1-min(r,..., r,)/max(r,..., r,).

Conclusions. The uniformity coefficient, which takes
values from 0 to 1, makes it possible to conclude wheth-
er the risk is evenly distributed among the project par-
ticipants. If the value of & is close to zero, the risk is dis-
tributed evenly; the closer k is to 1, respectively, the
higher the risk of the project is and more substantial the
difference between the risks of individual project sub-
jects is. This coefficient can be used as a correction in
determining and justifying the most complete and reli-
able assessment of the risks set of a particular project.

Thus, an account of the risk factor influence on the
basis of the proposed approach to its quantified assess-
ment, in terms of the theory of measurements, will help
to increase the level of reliability and validity of organi-
zational and managerial decisions while justifying proj-
ects cost and time indicators in a dynamic external envi-
ronment.
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Mera. @opmyBaHHSI KOMIUIEKCHOTO ITOKa3HHWKA
OLIIHKY PiBHS PU3UKY MPOEKTY MPU MPUAHSTTI OpraHi-
3aliliHO-€KOHOMIUHUX pillleHb B yMOBaX MiHJIMBOTO 30-
BHILLIHBOTO CEPEIOBUILIA HA OCHOBI TEOPil BUMipIOBaHb.

Mertonuka. Pe3ynbraTi ojepxKaHi 3a paxyHOK 3a-
CTOCYBaHHSI METO/IiB: HAYKOBOTO y3araJbHEHHS — IS
(opMyIIOBaHHSI HAayKOBUX 3aBAaHb i 3arajJbHUX BU-
CHOBKiB; BUMipIOBaHb — JJISI OLIHKU PiBHS PU3UKY
MPOEKTY; MPUNHATTS pilleHb — IJISI BUSBJIEHHS MPO-
0JieM MOJIeJTIOBaHHS 3a1a4 MPUAHSTTS OpraHizaiiifHo-
YIPaBJiHCHKUX PillleHb; MOAETIOBAHHS — ITPU PO3p0O0-
11i KOMIUIEKCHOTO MOKAa3HUKA OL[iIHKU PiBHSI PU3UKY.

PesympTat. O0TpyHTOBAHO KOE(illiEHT piBHOMIp-
HOCTi PU3UKY, III0 MOXEe OYTM BUKOPUCTAHUU IS 3a-
TaJIbHOI XapaKTePUCTUKN iHBECTUIIIMHOTO TIPOCKTY 3
TOYKHU 30pY OB ’SI3aHOT0 3 HUM TTaKeTa pu3uKiB. Lleit
KoeilliEHT MOXXe BUKOPHUCTOBYBATUCS SIK TIOIIPaBO-
YHUI ITpu (pOpMYBaHHI IMTOBHOI OLIIHKY MaKeTa pU3MKiB
JAHOTO MPOEKTY.

HayxoBa noBusHa. Onepxaau MoJaiblINi PO3BUTOK
MOJIOXKEHHSI KiJIbKICHOT OLIIHKY PU3UKY B AiSTLHOCTI Op-
raHizauiii B yMoBax MiHJMBOIO 30BHIITHBOTO CEPENOBU-
ma. BinMiHHICTb 3aMpONMOHOBAHOIO MiAXOMY MOJSTAE Y
BiZIMOBI BiJl alIPiOPHUX MPUITYLIEHb OO0 CTOXaCTUYHOC-
Ti TOCTiIKyBaHUX MPOLIECIB i BeMUMH. BinMiHHOIO OCO-
OJIMBICTIO 3aIIPONIOHOBAHOTIO MiIXOAY TAKOX € cepa 3a-
CTOCYBaHHS PU3UKY: ,,pPU3UK" TIPEICTABIISIETHCS TOIIITh-
HUM BUKOPUCTOBYBATU HE B YCIX CUTYALIisIX i3 BUMAIKO-
BUMU HACJIIKaMM, a JIMIIIE TOMi, KOJIU JaHUI pe3ynbTaT
JiAICHO TIpeACTaBJIs€ 3HAYHY HeOe3rneKy Ui Ccyd’eKTa
npuiHATTS pitieHHs. [ToHATTa ,,3Ha4YHOi“ 200 ,,He3Ha-
YHOI“ CYMHU, X0Ua i1 MiCTUTh BaroMuii 00’ €KTUBHUI KOM-
TMOHEHT, y LJIOMY Ma€e cyd’eKTMBHMI XapakTep. Mu Bu-
XOMMO 3 KOHIIEMILi PU3KKY SIK CyO €KTUBHOI XapakKTe-
PUCTUKM CUTYallil B YMOBaX HEBU3HAYEHOCTI, 1110 BilOM-
BAa€ CYKyNHUIA MOXJIMBAM HEraTUBHWM BIUIMB Ha
cy0’eKTa, 1110 NPUIMAE Te YU iHILIEe PillIEHHSI.

IIpakTiyna 3naumMicTh. OnepskaHi METOIWYHI pO3-
POOKM 3 ypaxXyBaHHSI BIUIMBY YUNHHUKIB PU3UKY HAa OCHO-
Bi 3aIIpOINOHOBAHOIO ITiAXOMY A0 MOro KiJbKiCHOI OLIiH-
KU CIIPUSTUMYTD TIABUILEHHIO PiBHS HAAIMHOCTI Mpu-
MHATUX OpraHi3alilfHO-yIpaBIiHChbKUX pillleHb Mpu
OOIpYHTYBaHHi BapTiCHUX i YaCOBUX MOKA3HUKIB MPOEK-
TiB B yMOBax MiHJIMBOI'O 30BHIIITHBOI'O CEPEIOBUIIIA.

KimouoBi cioBa: pusuk, opeanizayiiino-ynpasaincoice
piulenns, MiHauge cepedoguuie, 30UMOK, GUMIPHOBAHHSL,
Haditinicmo
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eab. DopMupoBaHre KOMITICKCHOTO TTOKa3aTesIs
OLICHKU YPOBHSI pHCKa MPOEKTa MPU IMPUHSITUHU Opra-
HU3AIIMOHHO-3KOHOMMYECKNX PEIIeHUNM B YCIOBUSIX
M3MEHYMBOM BHEIIHEU Cpeabl HA OCHOBE TEOPUU MU3-
MEpPEHUM.

Metoauka. Pe3yabTaThl MoydYeHbl 32 CYET TIpUMe-
HEHUsI METOAOB: HAYy4YHOTO 0000IIeHUs — 1711 (DOpMY-
JIMPOBAHMST HAyYHBIX 33Ja4 U OOILIMX BHIBOJIOB; M3Me-
PEHUIA — TSI OLIEHKY YPOBHS PUCKa MPOEKTA; MPUHSI -
THS pelICHUIA — JUIST BBISIBIICHUS TTPOOJIEM MOIETUPO-
BaHUS 3amad TIPUHATUST OpPTaHU3aIlMOHHO-YITPaBJICH-
YECKHUX pEIIeHUIA; MOIEeTMPOBAHUS — IIPU pa3paboOTKe
KOMIIIEKCHOTO TOKAa3aTeJIsT OLICHKY YPOBHS PUCKA.

PesymbTatl. O00CHOBaH KO3(P(PUIIMEHT paBHO-
MEpPHOCTH PHUCKa, KOTOPBI MOXET OBITh MCITOJIb30BaH
IJIST OOIIelt XapaKTepUCTUKA WHBECTUIIMOHHOTO TIPO-
eKTa ¢ TOYKM 3PEHHUS CBSI3AaHHOTO C HUM I1aKeTa pU-
cKOB. JlaHHBII KOA(DOULIMEHT MOKET UCITOJIb30BaThCS
KaKk IIOMpaBOYHBIA Mpu (HOPMUPOBAHUU TIOJTHOM
OLIEHKU TTaKeTa pUCKOB JAHHOT'O MPOEKTA.

Hayunas noBusna. [Tonyuunu nanbHeliiiee pa3Bu-
THE TTOJIOXKEHUS KOJTMUECTBEHHOM OLIEHKH PUCKa B J¢-
SITEJIBHOCTH OPTaHM3allMil B YCJIOBUSX W3MCHUYMBOM
BHeITHe# cpenbl. OTaUYMe TIpemiaracMoro IToaxoaa
3aKJIFOYaeTCs B OTKa3e OT AllPUOPHBIX IPEIITOIOXKEe-
HUI O CTOXaCTUIHOCTH MUCCIICAYEMBIX IIPOIIECCOB 1 BE-
mmanH. OTINYUTEeNbHON OCOOCHHOCTBIO IIpeiiarae-
MOTO TIOAXOIa TaKXKe SIBIsSIeTCS cdepa MPUMEHEHMS
pHUCKa: ,,pUCK" TIPEICTABIISICTCS 11e7eCO00Pa3HBIM HC-
MOJIb30BaTh HE BO BCEX CUTYALIUSIX CO CIIyYaiiHBIMU HUC-
XOIaMM, a JIMILb TOrAa, KOraa JaHHbIA UCXOI NEUCTBU-
TeJIbHO MPENCTaBISIET 3HAUUMYIO OTTACHOCTb JJIsI CyOhb-
eKTa NpuHsATUS pelneHus. [ToHsTre ,,3HaUUTENBbHON
WA ,,HE3HAYUTEIIBHOM“ CYMMBI, XOTS M COIEPKUT BE-
COMBIIf OOBEKTUBHBIN KOMITOHEHT, B IIEJIOM HMEET
CYOBEKTUBHBIN XapakTep. MBI MCXOONM M3 KOHIIEII-
LIMU pUCKa KaK CYObeKTUBHOM XapaKTePUCTUKU CHUTY-
alli B YCJIOBUSIX HEOIPEACICHHOCTH, OTPaKaroIleii
COBOKYITHBIN BO3MOXHBIN yIepO IJIsT CyOBheKTa, TIpH-
HUMAOIIETO TO UM MHOE PeIllcHUE.

IIpakTuueckas 3HauuMocTb. [lonyyeHHbIE MEeTOaM-
yecKMe pa3paboTKU IO y4YeTy BIUSIHUSA (PaKTOPOB pu-
CKa Ha OCHOBE MPeIJI0XKEHHOTO MOAX0a K €ro KoJInude-
CTBEHHOM OlIeHKe OyIyT CIIOCOOCTBOBATH MOBBIILIEHUIO
YPOBHSI HaJIeKHOCTU TPUHUMAEMbIX OpPTraHW3allOH-
HO-YIIpaBJICHYECKUX PEIICHUI TP 000CHOBaHUM CTO-
MMOCTHBIX M BDEMEHHBIX TTOKa3aTeJIeil IPOeKTOB B yC-
JIOBUSIX U3MEHUYMBOM BHEITHE! CpEIbI.

KioueBble c0Ba: puck, opeanu3ayuoHHO-ynpasieH-
yeckoe peuieHue, UsMeH4U8as cpeda, yuiepo, usmeperue,
HAOeIHCHOCb
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