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Abstract. In the conditions of growing requirements for methods and means of combating negative phenomena of
society, prevention and deterrence of corrupt actions of officials by creating new and editing old normative legal acts can
significantly limit the development of such offenses and have a positive effect on the economic state of the country. The
urgent task is to develop simple and effective methods of modelling and assessing the level of corruption orientation
of normative legal acts. The paper examines the problem of quantitative assessment of the negative phenomenon
of corrupt activity of officials, which can be stimulated by regulatory and legal acts. The purpose of the article was
to improve the methods and techniques of analysis of the process of assessing the quality of normative legal acts
by modelling their corruption orientation. The methods of fuzzy set theory and fuzzy logical inference, as well as
the methods of probability theory are used in the process of modelling the quantitative assessment of the level of
corruption oriented legal acts. The proposed approach makes it possible to simultaneously take into account separate
criteria that are based on subjective assessments and have uncertainties of various natures, and are also characterized
by a large number of them with their inequality and antagonism. At the same time, the modelling process provides the
possibility of using both a clear and unclear representation of the initial data, reduces the influence of subjectivity of
expert evaluation factors of a heuristic nature. There is no need to determine the weight of each individual factor when
forming a global criterion for deciding on the level of corruption orientation of a normative legal act. On the basis of
the obtained values of the global criterion, a decision is made to choose one or another variant of the normative legal
act. The paper examines the stages of implementation of the proposed approach to assessing the level of corruption
orientation of the normative legal act on the reclamation of forestry lands disturbed as a result of amber mining. The
results of the work can be useful in the development of drafts of new legislation, as well as for researchers of methods
of control and management of complex technical and economic systems
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o INTRODUCTION

In a state where there is no sufficient control over corrupt
activities, any agreement between private and public sec-
tor entities, by means of which public assets are illegally
transformed into private ones, can occur. This corruption
is often used as a synonym for a high level of legislative
corruption. The performance of the authority’s actions is
based on legislative and regulatory legal acts (RLA), which
establish powers and restrictions on the work of officials.
Some actions may have a corruption component (corrup-
tion risk). Identifying factors that influence the existence
or increase of the corruption risk is a very difficult and

urgent task. Even an approximate solution to such a task
will provide an opportunity to change the RLA for the bet-
ter and prevent corruption offenses. Article 15 of the Law
of Ukraine “On Principles of Preventing and Combating
Corruption” [1] establishes the obligation to carry out an-
ti-corruption expertise of draft regulatory legal acts. The
use of a scientific approach to the formalization of the pro-
cess of such an examination helps to increase its efficiency
and objectivity. The works [2-4] are devoted to the prob-
lem of assessing the state of complex technical, economic,
and organizational systems. Quantitative evaluation of the
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corruption orientation of the legislation occupies a separate
niche, which previously received little attention among the
many studies. To eliminate the negative impact on society,
the main anti-corruption programs are adopted in Article
19 of the Law of Ukraine “On Prevention of Corruption” [1].
A partial implementation of this law is the methodology for
managing corruption risks in the activities of government
bodies [2], which forms the methodology for assessing the
quality of RLAs, and also notes the following: classification
of corruption risks by categories and types; stages of assess-
ment of RLA corruption risks. Quantitative assessments
in [2] take into account only precisely defined discrete data,
which does not make it possible to make a continuous as-
sessment of corruption risks, which are of a vague nature.

In the works [3-4] authors examine the issue of assess-
ing the reliability of the functioning of complex techni-
cal systems under the conditions of extreme impacts and
a shortage of resources for their restoration. At the same
time, methods of forecasting indicators of survivability
of the executive element of the special purpose system
are being developed on the basis of analytical-stochastic
modelling of the conflict situation. The indicator of the
quality of system functioning is the mathematical expec-
tation of the number of executive elements of the special
purpose system that have retained their ability to perform
tasks effectively. According to the results of the study, ob-
taining results is based on statistical and grapho-analyt-
ical modelling of processes, which can take into account
the importance of various parameters only by introducing
their weighting factors of influence on the state of the sys-
tem. At the same time, the value of these coefficients can
change very significantly over time. This can lead to sys-
tematic erroneous results in decision-making. Works [5-6]
are devoted to the solution of an actual scientific and tech-
nical problem - the development of models and methods
of forming project portfolios based on the method of their
actualization, identification and selection of projects based
on the evaluation and prioritization of portfolios. To de-
termine priority projects, a method has been developed,
which is based on the definition of a generalized priori-
ty criterion for each project, the coefficient of its budget
burden and the formation of a ranking table. The basis of
the table formation process is statistical data, which may
not always exist in sufficient volume, and sometimes they
are absent. Otherwise, the ranking process is based on the
judgment of experts, which has a very high level of uncer-
tainty, which is not taken into account when making a de-
cision. In work [7], the issue of evaluating the corruption
orientation of RLA is considered, taking into account the
unclear nature of the factors, but a significant drawback is
that the result of the calculation can only be clear data. In
[8-10], the task of vague assessment of the state of techni-
cal and economic systems is solved, while the possibility of
taking legal concepts into account as a component of the
assessment is not analysed.

Thus, it is problematic to evaluate the corruption of a
regulatory legal act by the usual numerous methods, since
the components of the evaluation system have different
physical dimensions, and many of them are defined only
at the conceptual level. Thus, the authors consider it ex-
pedient to propose to evaluate the corruption of the RLA
using the apparatus of fuzzy set theory and fuzzy logical

conclusion. The essence of the mentioned approach is that,
having conducted a numerical evaluation of the conceptu-
al components from the positions of fuzzy logic, correctly
bring them to the same proportionality, and then, based on
a fuzzy logical conclusion, obtain a systematized conclu-
sion about the effectiveness of the RLA norms. The main
goal of this study is to improve the methods and methods
of analysis of the process of assessing the quality of nor-
mative legal acts by modelling their corruption orientation.
The object of the research is the process of assessing the
corruption orientation of normative legal acts. The sub-
ject of the study is the methods of fuzzy analysis and deci-
sion-making in conditions of data uncertainty.

e MATERIALS AND METHODS

The following scientific methods were used in the study:
methods of the theory of fuzzy sets and fuzzy logical in-
ference, as well as methods of the theory of probabilities.
Assessment of whether fuzzy values of a parameter (indi-
cator) belong to its possible fuzzy states. The state of the
parameter can be represented as a linguistic variable that
has multiple values, from negative to positive. In the pro-
cess of analysing a parameter, its membership in the i-th
fuzzy set should be determined using the membership
function p,(x,), where i is the number of the set by which
this function is defined. It exists on the entire set of values
of the parameter or linguistic variable, x, is the numerical
value of the parameter. It is worth noting that the number
x, can simultaneously belong to one or several states with
different degrees of belonging. It should be noted that the
general membership of the fuzzy parameter x cannot be
less than 1 for any value of x on the set X:

Yisui(x €X) =1, )

where x is the value of the parameter; n is the number of
possible states of the parameter; X is a set of parameter
states; 1i(x) is a membership function of the parameter be-
longing to the i-th fuzzy set.

The consequence of expression (1) is that the i-th
membership function of belonging to the corresponding
i-th state becomes a complement to the set of functions of
belonging to all other states, for example:

S u(x €X) =1~ pp(x €X). )

It is worth noting that there can be no degree of be-
longing to emptiness. But, a situation is possible in which
the variable cannot be determined, then it can be assumed
that x,= NULL or an unknown value. The existence of an
unknown or empty parameter value is possible when it is
impossible to determine it or there is a complete absence
of any statistical data. All possible parameter values of any
complex system will be modelled by a linguistic variable.
At the same time, there cannot be unknown values of lin-
guistic variables. In order to formalize this possibility, the
concept of programming — NULL — membership (belong-
ing) was used [11].

The value of the parameter can be specified by a clear
number x=x when it belongs to one state from a set of ex-
isting states. This state is characterized by the membership
function p (x=x ). However, the value of the parameter can
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be characterized by an interval or a fuzzy number. In this
case, the degree of belonging to each or one of the states,
as well as the probability of making a decision about its be-
longing to the selected state, can be considered as a char-
acteristic of the parameter. The first characteristic belongs
to the theory of fuzzy sets, and the second one to the the-
ory of probabilities. Each of the above concepts describes
the degree of knowledge or ignorance about the true posi-
tion of the parameter. Deciding whether a clear parameter
should belong to any of the states is an event that has a
probabilistic nature, so the probability of belonging to one
or another state can serve as an additional characteristic
of a vague parameter. The probability of belonging of a pa-
rameter that has a clear value x =x, of state M, which has
a membership function p,(x =x,) should be estimated. To
perform this task, the method of dividing a fuzzy number
at the a-level is most often used [12]. The probability that
the parameter x=x belongs to the state M at the level ¢, is
determined in accordance with the expressions:

P, (xy, 0, <, (x=X)), 1 (x=x))=1)=1;
P, (xy 0. < i (x=x,), 0< i, (x=x))<1)=p;
PM(X[)’ a1> M,(X:XO)’ H,(X:XO) >0)=0;
Py (%, 0> = p,(x=x), 4, (x=x))=0)=0 3)

where «, is the i-th alpha level; P, is the probability that
the variable x at the point x, belongs to the state M at the
o-level. It should be noted that, based on the interval ap-
proach, a clear value of the parameter x at the level o, exists
in the interval o, when o, <p, (x=x) and p,(x=x) =1, there-
fore, the probability of belonging to state M is equal to 1.
Level o, can be below the values of the function p,(x=x)<1
and p,(x=x,) < 1, then a clear parameter that has a value of
x, at the level of «, can be attributed to another state, so the
probability of belonging to the state M P, (x,, o) =p,< 1. The
level o, can be above the values of the function u, (x=x,) <1
and p, (x=x,) = 0, then a clear parameter that has the value
x, at the level o, exists in the interval of the level o, of the
given state M, and the probability of belonging to the state
M is equal to 0.

Suppose that the parameter x is a fuzzy number and it
can belong to several fuzzy sets. In this case, the use of the
classical concept of the degree of belonging to a fuzzy state
from a set of states to estimate the parameter does not al-
ways give an objective result [11]. The result of the inter-
section of a fuzzy set (number x) with a set of fuzzy sets
(numbers M, and M,) is a set of fuzzy sets (fuzzy numbers
A and B), which can serve as a basis for evaluating whether
a parameter belongs to one or another state. In [10] fuzzy
numbers A and B are compared, the probabilities of events
P(A<B), P(A=B), P(A>B) are determined. Such character-
istics also do not give an idea of whether the parameter be-
longs to fuzzy states (M1 and M2). In this case, the concept
of belonging has a probabilistic nature, so it can be about
the probability of belonging of one fuzzy number to an-
other. A parameter that is not precisely defined is formally
described by a fuzzy number x. A precisely undetermined
parameter is formally described by a fuzzy number x. This
number is represented by the membership function u(x),
of various shapes - triangular, trapezoidal or any other.
In the general case, both the value of the parameter x and
the membership function are functions of time x(t), u(x, t).
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It should be noted that the membership function takes
into account the value of the parameter x when u(x, t) >0
is fulfilled. The occurrence of another condition will be
considered impossible (with a probability equal to 0). In
accordance with the definition of the empty set and the
above-mentioned possible values of the linguistic variable,
such values can be characterized by NULL-belonging. It
can be concluded that the region of possible or admissible
clear values of a parameter that has a membership func-
tion that satisfies the condition u (x, t) >0 with probability
P(x,u(x,t))>0))=1forms fuzzycharacteristicofthe parameter.
To analyse the level of belonging, as well as probabil-
istic characteristics of fuzzy data, the division of numbers
on the a-level is used [10]. At the same time, intervals are
compared, which are determined at a certain a-level of
fuzzy numbers. Based on the results of such a comparison,
it is possible to draw a conclusion about the probability of
belonging or not belonging of one fuzzy number to anoth-
er. The probabilities of a fuzzy parameter belonging to two
fuzzy sets can be determined in accordance with [11] using
the formulas:
P, (x=X)=1, (x=X)p(x=x);
P, (x=X) =11, (X=X)P(x=X). “)
where P, P, , are the probabilities of fuzzy parameter x
belonging to two fuzzy sets; x,is the current value of the
parameter; p(x=x,) is the probability of the event x=x,.. The
probability that the parameter x € x,belongs to the M, state
at the o, level can be determined by the formula [13]:

P, (xex,a)=P(xex)P(x), (5)

where P(x € x)) is the probability that the parameter x be-
longs to the interval x;P() is the probability of the a;-lev-
el; P, (x €x, a) is the probability that the parameter x
belongs to the set M, at the level a. Since the values of a
are chosen randomly, the probability that the level set o, is
chosen is P(a)) =a; -, ,. Then, the probability that the fuzzy
variable x € x, belongs to the fuzzy state M, at all possible
a-levels is determined in accordance with the expression:

Pyq(x € x) = Xj=1(ej — aj_1)P(x € xy), (6)

or
P, (x€x)=a P(XEX) (7)

where n is the number of a-levels. Based on the fact that
@, =U, (x=x) and taking into account expression (4):

P, (X€X)=}, (= X)I(x=X)AP(X=1), (®)

where Ap(x=x,) is the probability of occurrence of the event
x=x, in the interval Ax. Then, the membership of two fuzzy
sets of the fuzzy parameter x is estimated by the clear prob-
ability and is calculated by the formulas:

Pyi(x) = 21:0 P () () Ap (x);
Pz (x) = Y=o b2 ()t () Ap (). )

Moving on to the continuous representation of vari-

ables, the probability of a fuzzy number belonging to two
fuzzy states can be determined:
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Py () = [ 13 (Op(x)dp

Pua(x) = [y 2 (x)u(x)dp. (10)
With a uniform distribution of a random variable, the
interval Ap is determined by the formula:
Ap=Ax/(x,-x,), 1)

where x, is the lower limit of the interval [x,, x,] of the pa-
rameter X; , is the upper limit of the interval [x,, x,] of the
parameter x. After replacing the variable according to (11):

1
Xk—Xo

1
Xk—Xo

Py (x) =

Py (x) =

Lo Gu(dx;

[y 12 (ORGOdx,

(12)

The sum of the probabilities of a fuzzy parameter be-
longing to two fuzzy states is equal to 1:

1
Py + Py ==

= o (0 + i )Ipeodx. (13)
Taking (2) into account:

1
Xk—Xo

Pur + Py == —— [ * u(x)dx. (14)

Based on (4):

(15)

[F@dx = xi = xo,
Then the expression (13) is transformed into the form:

pP,+P,=1 (16)

On the basis of the obtained expressions (4), (12), the
probability of fuzzy values of the parameter (indicator)
belonging to its possible fuzzy states is determined. This
makes it possible to formalize conceptual components from
the standpoint of fuzzy logic; to compare fuzzy parameters
of different nature and measurement units; evaluate the
state of parameters in the absence of statistical data.

In order to assess the impact of a regulatory legal act
on the activity of the enterprise, the following assumptions
should be made: the norm of law may or may not be used
for corruption purposes; with an increase in the probability
of using the norm for corrupt purposes, the belonging to
this norm to the set of corrupt ones increases; since there is
no statistic of the membership function p(x) of law norms
to the set of corrupt ones, they should be considered as an

equivalent; the function M(x) of the simultaneous belong-
ing also of norms p(x) to the set of possible non-corrupt
actions is determined according to the expression [14]:

M) =TT1(1-p, x))-

Development of a model for the process of assessing
the corruption orientation of a regulatory legal act. The as-
sessment of the corruption of regulatory legal acts and their
actions requires complex knowledge and the application of
methods of both legal science and sociological, general sci-
entific, statistical and other methods. In modern research,
the theory of fuzzy sets is widely used both in technology
and in economics. It has a developed mathematical appara-
tus and is used to solve complex problems in which statis-
tical data cannot be obtained. However, these methods are
practically not used to analyse RLA corruption. In order to
use fuzzy set methods to assess the corruption of RLAs, it
is necessary to perform the following stages [15]: to deter-
mine the indicators that can affect the level of corruption
of RLAs; to establish the level of influence of the indicator
on the corruption of the RLA; to build indicator classifica-
tion levels; to evaluate the current level of each indicator;
to classify the current level of indicators; to establish the
general indicator of corruption of the RLA; to determine
the current level of the general indicator of corruption of
the RLA. Quantitative analysis of RLA corruption is based
on the selection of objective indicators that describe var-
ious aspects of this phenomenon. They, on the one hand,
influence the assessment of corruption of the RLA, and on
the other hand, assess the level of its maturity [16]. A set of
indicators Y={y} of N number should be formed.

The indicators the level of influence on the corruption
ofthe RLA or the level of significance of each are assigned. To
simplify the evaluation process, it should be assumed that
the indicators have the same weight or have the same effect
on the assessment of the corruption of the RLA. Levels by
which the values of indicators can be classified are formed.
For the ui indicator, which will characterize the probability
of the occurrence of factors contributing to the corruption
of the RLA, the full set of its values is divided into several
subsets: y, - the subset “low level of support for RLA cor-
ruption”; y,, — the subset “average level of promoting RLA
corruption”; y,. — the subset “high level of promoting RLA
corruption”; y, — the subset “very high level of promoting
RLA corruption”. Moreover, it can be assumed by default
that the increase in indicators is connected with the in-
crease in corruption of the RLA. Based on these definitions,
the classification levels for indicators are set (Table 1).

(17)

Table 1. Levels of classification of values of the probability of occurrence
of factors contributing to the corruption of RLAs

Levels of classification

The name of the subset

0.75<y,<1 Very high level of promoting RLA corruption
0.5<y,,<0.75 High level of promoting RLA corruption

0.25<y,,<0.5 Average level of promoting RLA corruption
y,,<0.25 Low level of support for RLA corruption

Source: developed by the author
Table 1 defines the clear limits of the classification

levels of the values of each indicator. When forming fuzzy
levels of classification of indicators, it is necessary to spec-

11

ify their fuzzy subsets with overlapping boundaries. For
example, each of these subsets can be given by a number
that has the form of a trapezoid (Fig. 1).

Development Management. 2021. Vol. 19, No. 2



Modelling the process of assessing the corruption orientation of regulatory legal acts
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Figure 1. Levels of classification of values of the probability of occurrence
for factors contributing to the corruption of RLAs

Source: developed by the author

At the next stage, the probability of the function p(x)
(trapezoid ABCD) (Fig. 1) is determined to each of the pos-
sible states of the factor according to formula (12). At the
stage of establishing the integral indicator of RLA corrup-
tion, it should be defined as the probability of belonging to
one of the states of the set of independent factors accord-
ing to the expression [16]:

Pi=y, I1,p,, =1..Z, (18)
where Z is the number of possible fuzzy states of the inte-
gral indicator; P, is the probability of the integral indicator
belonging to the i-th state; p, is the probability of the j-th
indicator belonging to the k-th state. The Z value is deter-
mined according to the degree of detail of the assessment,
while the level of classification of the indicator values can
be set similarly to Figure 1. But it is also possible to stop on

only three states (low, medium and high). As a result, ac-
cording to each of the states, we will get numbers that char-
acterize the level of promotion of corruption by the RLA.

e RESULTS AND DISCUSSION

The definition of promoting corruption should be consid-
ered using the example of the regulatory legal act on the
reclamation of forestry lands disturbed as a result of amber
mining [17]. At the first stage, a set of individual indicators
that affect the assessment of the corruption of the RLA is
determined. For this purpose, Table 2 shows the responsi-
bilities stipulated by the example of the contract between
the customer and the contractor, and their corruption risks
are assessed. The “Description” column lists the factors
from the source [18]. It should be assumed that the level
of influence of each indicator (factor) on the assessment of
RLA corruption is equivalent.

Table 2. Factors provided by the example of the contract between the customer
and the contractor and assessment of their risks

No. Description

experimental and industrial development

During the geological study, including the experimental and industrial
1 | development of amber, 100% of the discovered amber is recovered during the

Risk

Concealment of the discovery of minerals and
development of land intended for reclamation

2 Reproduction of forests on reclaimed land

Lack of the desired result

3 The possibility of involving third parties and contractors

Transferring responsibility for breach of contract, its
non-fulfilment to third parties

In the course of the work, ensure that employees comply with the
4 requirements of nature protection, forest and land legislation, norms,
rules of labour protection, man-made and fire safety

Non-compliance with norms and rules

5

The Customer does not have the right to make any claims regarding any
property received by the Contractor during the exercise of his powers

Obstructing the work of the customer

Source: developed by the authors basing on [18]

The classification levels of the values of each of the
five indicators in accordance with Figure 1 were con-
structed. The current level of belonging to the promotion
of corruption of each of the indicators is evaluated. To
do this, their membership functions y, (x), i=1, ... 5 were
defined. The first indicator (factor) of concealing the fact
of the discovery of minerals and the development of land
intended for reclamation greatly affects the promotion of
corruption in the RLA.

According to [19-20] it should be determined that
with the probability of using the norm for corruption pur-
poses starting from 0.5, the function of belonging to this
can be set to 1 (i, (x) =1). If this probability is less than

Development Management. 2021. Vol. 19, No. 2

0.5, then the function y, (x) can be considered linear in the
range from O to 1. Then it will have the following form:
o, (x)=2x (Fig. 2).

The formation of the functions of belonging to the
promotion of corruption of each of the last four indica-
tors (Table 2) in view of the absence of information can
be based only on the assumption of its linear dependence
on the probability of occurrence of this event [18].In this
case, this function will have the following form: p, (x) =x
or u(x), i=2, 3,4, 5 (Fig. 2). The results of the calculation
according to formula (12) of the probability of function
1,(x) belonging to each of the possible states or levels of
factor classification are shown in Table 3.

12
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Figure 2. Functions of belonging to the promotion of corruption

Source: created by the authors basing on [18]

Table 3. Probability of belonging to the factors contributing to the corruption of the RLA
to the levels of classification of the values of y,

Factors contributing to RLA corruption

Levels of classification

Y Y, Vs Vs
Factor 1 0.09 0.23 0.34 0.34
Factor 2 (3,4, 5) 0.072 0.192 0.314 0.422

Source: developed by the authors

An indicator of the promotion of corruption by the
RLA is formed. At the same time, it should be assumed
that it has three states (from a low to a high level of pro-
moting RLA corruption), the classification levels of which
are shown in Table 4.

It should be noted that all membership functions are
defined rather conditionally or on the basis of expert as-

sessments. In order to eliminate such an element of bias
in the definition of membership functions, it is possible
to create several rules for the formation of integral indi-
cators of the level of belonging to each of the three states
of RLA corruption. In the example, two variants of rule
formation are considered. For example, the hard and soft
versions of the rules are shown in Table 5.

Table 4. Levels of classification of the probability of promoting corruption by the RLA

Levels of classification Name of indicator states

0.70.05<y <1 High level of promotion of RLA corruption
0.30.05<y <0.7+0.05 Average level of promoting RLA corruption
y,<0.3+0.05 Low level of promotion of RLA corruption

Source: developed by the authors

Table 5. Rules for determining the probability of belonging to the levels of promoting corruption by RLA

State

High level of corruption

A strict version of the rule

Only one indicator has a high or very high level of

promoting corruption, the others are the norm

A soft version of the rule
Two of the factors have a high or very high level of
promoting corruption, and the others are the norm

Low level of corruption
are not above the norm

Three indicators out of five have a low level
of promoting corruption, the others

Two indicators out of five have a low level
of promoting corruption, the others
are not above the norm

In all other cases

Average level of corruption

In all other cases

Source: developed by the authors

Based on the above considerations, the limit values of
clear intervals of the probability of RLA belonging to low
[P',,—P',,]=[0.219-0.287],medium [P, —P' ,]=[0.38 - 0.42]
and high [P', - P! [0.293 — 0.401] intervals can be
determined.

Determining the corruption orientation of the RLA
requires taking into account heuristic data, which have a
very high level of uncertainty and cannot be formalized by

32] =

means of analytical-stochastic modelling. The lack of the
possibility of obtaining statistical data does not allow the
methods proposed in works [3-6] to be used to solve the
problems of assessing the state of complex systems, which
are characterized by many heuristic indicators. In addi-
tion, predicting changes in some indicators can be very
problematic or simply impossible. Therefore, obtaining in-
itial data for processing the results of assessing the level

Development Management. 2021. Vol. 19, No. 2
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of corruption orientation of the RLA by the methods out-
lined in [7; 9-10] needs additional research. The method-
ology outlined in work [2] is directly devoted to assessing
the corruption risk of RLA, it is based on heuristic expert
assessments and some initial data can be used in this study.

Methodology [2] assesses two components of corrup-
tion risk. This is the corruption risk, which is assessed by
three levels (low, medium or high) and the levels of possi-
ble consequences of the corruption offense (low, medium
or high). Accordingly, the numbers 1, 2, 3 are assigned to

each level (low, medium, high). Corruption risk is defined
as the product of the level of the occurrence of corruption
risk by the level of the consequence of a corruption offense.
At the same time, a scale is established by which the cor-
ruption risk is determined (Table 6) [2].

Table 7 shows an example of applying the method-
ology [2] when determining each of the components and
the overall level of corruption risk in accordance with the
regulatory legal act on the reclamation of forestry lands
disturbed as a result of amber mining.

Table 6. Degrees of corruption risk

Risk level Risk assessment

Low from 1 to 2 points
Middle from 3 to 4 points
high from 6 to 9 points

Source: [2]

Table 7. Determination of the level of corruption risk

Probability of an offense

Consequences of an offense

Degree of corruption

(i related to corruption (points) related to corruption (points) risk el @ L e
Indicator 1 2 3 6 High
Indicator 2 1 2 2 Low
Indicator 3 2 2 4 Average
Indicator 4 3 3 9 High
Indicator 5 2 2 4 Average

Source: developed by the authors based on [2]

According to the rules (Table 5), this regulatory act be-
longs to a high level of corruption promotion for both hard
and soft variants of the formation of the integral indica-
tor, since two indicators have a high level. Based on the re-
sults obtained when determining the intervals [P!, - P! ],
[P'.,-P',], [P, - P',,] during the conducted research, it
can be concluded that this RLA rather belongs to the medi-
um level of promoting corruption.

It should be emphasized that the approach [2] to the
formalization of corruption risks has significant shortcom-
ings in the formation of a global criterion, which can lead
to systematic erroneous assessment results:

« the scale for determining the degree of corruption
risks is not continuous (it is impossible to assess risks
with scores of 5, 7, 8), this reduces the reliability of deci-
sion-making results;

« the results of comparing different degrees of cor-
ruption risks cannot characterize their real difference, for
example, the difference between a high and an average de-
gree of risk is 2 points, and two values of a high degree of
risk can differ by only 3 points;

« a low level of corruption risk for any of the compo-
nents (1 point) does not affect the overall degree of cor-
ruption risk;

« a large number of parameters and a high level of their
uncertainty are not taken into account;
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« clear boundaries are established between the differ-
ence in risk levels for all possible assessments, although
the task of assessing the level of corruption risk has a fuzzy
nature.

To eliminate these shortcomings, a fuzzy-set approach
to the analysis of corruption risk of RLA is used. Each data
obtained by processing partially or fully heuristic informa-
tion has a fuzzy nature. Therefore, the representation of
numerical information by an interval or a fuzzy value more
objectively describes the characteristics of the subject area.
However, when forming the membership functions of the
indicators, the level of their uncertainty should also be
taken into account. In view of this, the values of the prob-
ability intervals of RLA belonging to the low [P', - P', ]=
=[0.219 - 0.287], medium [P'_ - P! ] =[0.38 — 0.42] and
high [P', - P',,] =[0.293 - 0.401] levels can be performed
to compare the promotion of RLA corruption. For exam-
ple, having set the membership function p, (x) = u,(x), the
following interval values can be achieved: low [P?, -P?_]=
=[0.196-0.23], medium [P?_ - P*]=[0.385~-0.43] and high
[P, —P%,,]1=[0.34-0.419]. Comparison of intervals can be
performed based on the methodology [12]. Accordingly, the
probability of exceeding one interval over another is deter-
mined [12]. The results of comparing the intervals of prob-
ability values of the RLA belonging to the low, medium and
high levels are shown in Table 8.
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Table 8. The probability of exceeding the intervals

[P 21111_1')2 H2]>[P 11-;!1_1:’ IHZ]

0.06136

[P2c1_chz]>[Plc1_Plcz]

0.68

[P zBl_P 2172]>[P lm_P lBZ]

0.565

Source: developed by the authors

Based on the obtained data, it can be concluded that
the second version of the RLA significantly increases the
promotion of corruption, although it differs in only one
membership function out of five. The considered issue of
taking into account the level of uncertainty of the member-
ship functions of indicators requires additional research
when considering a specific subject area. The example con-
siders the main stages of the process of assessing the level
of corruption promotion of the RLA, as a result of which an
approximate assessment of the regulatory legal act on the
reclamation of forestry lands disturbed as a result of am-
ber mining was obtained, which requires more detailed re-
search. In this way, the process of assessing the level of RLA
in relation to the promotion of corruption is reduced to the
transformation of the membership functions of each of the
corruption factors into a comparison of value intervals.

o CONCLUSIONS

Setting the task of assessing the level of the RLA in relation
to the promotion of corruption is characterized by a large
number and uncertainty of private criteria, their inequality,
as well as antagonism. At the same time, it is very impor-
tant to simultaneously take into account criteria that are
based on subjective assessments and have uncertainties of
various nature. This leads to the need to process partially or
completely heuristic information that cannot be described
by clear numerical values. Therefore, the representation of
numerical information by an interval or a fuzzy value more
objectively describes the characteristics of the subject area.
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MopenioBaHHS npouecy OuiHIOBaHHS
KOopynuinHOI cnpasMOBaHOCTIi HOPMaTUBHO-NPaBOBUX aKTIiB

Muxanno lOpinosuuy Jloces',
OnekcaHapa BonoauMmupiBHa NonoBko?, IOpin IBaHOBMY CKOPIH’

XapKiBCbKMW HaLLiOHANbHMIN EKOHOMIYHMW YHIBepcUTeT iMeHi CeMeHa Ky3Heuda
61166, npocn. Hayku, 9A, M. XapkiB, YKpaiHa

2YKpaiHCbKUIM OepXKaBHUM YHIBEPCUTET 3aM1i3HUYHOIO TPAaHCMOPTY

61050, manpgaH Penepbaxa, 7, M. XapkKiB, YkpaiHa

AHoraiig. B ymMoBax 3pocTalouux BMMOT IO METO[iB i 3ac06iB 6GOpOTbOM 3 HEraTMBHMMM SIBUIAMM CYCITiIbCTBA
npodinakTrka Ta MonepemKeHHs KOPYMIIAHNX MIiii TOCagoBUX OCi6 IIJISTXOM CTBOPEHHSI HOBMX i peJlaryBaHHSI CTapux
HOPMAaTVBHO-TIPABOBUX aKTiB MOXKe CYTTEBO OOMEKMUTU PO3BUTOK TAKMUX MPABOTIOPYIIEHDb Ta TO3UTUBHO BIUIMHYTYU Ha
€KOHOMIUHMIT CTaH JepskaBu. AKTyaabHUM 3aBIAHHSM € PO3POOIEHHS MPOCTUX i e(eKTUBHUX METO[iB MOJETIOBAHHS
i OowiHIOBaHHS PiBHSI KOPYMIIi/iHOI CIIPSIMOBAHOCTI HOPMAaTUBHO-TIPABOBUX akTiB. B po6OTi po3risimaeThes mpobaema
KiJIbKiCHOTO OIIiHIOBAaHHSI HETAaTMBHOTO SIBUIIA KOPYIIIiMHOI MisUIbHOCTI MMOCAJOBUX 0Ci0, sTKa MOXe OYTU CTMMY/IbOBaHA
HOPMAaTUBHO-TIPABOBMMM aKTamu. MeTa CTaTTi — YIOCKOHAJE€HHS METOMAIB i MeTOOMK aHai3y IMpOoIecy OI[iHIOBaHHS
SIKOCTi HOPMaTMBHO-ITPABOBMX aKTiB IIUISIXOM MOZEIIOBAHHS iX KOPYIIIIiAHOI CIIpSIMOBAaHOCTI. B mpotieci momentoBaHHS
KiJIbKiCHOTO OIiHIOBAaHHSI PiBHSI KOPYIILIiMIHOI CIIPSIMOBAHOCTi HOPMATUBHO-TIPABOBMX aKTiB BUKOPVCTOBYIOTHCSI METOAM
Teopii HeUiTKMX MHOKMH Ta HEYiTKOT0 JIOTiYHOTO BMCHOBKY, @ TAKOK MeTO/IM Teopii imoBipHOCTeii. [[pornoHoBaHMi miaXiy,
IIO3BOJISIE OJHOYACHO BPaxOBYBaTM OKpeMi KpuTepii, siKi 3aCHOBaHi Ha Cy6’ €KTUBHMUX OIiHKAX i MalOTh HEBU3HAUYEHICTh
Ppi3HOI IpUpPoOAY, a TAKOXK XapaKTepU3yI0ThCs BEIMKOIO KiJIbKICTIO, IX HepiBHO3HAYHICTIO i aHTaroHicTuuHicrio. [Ipy npomy
Mpoliec MOJETIOBaHHS 3a0e3Meuye MOXKIMBICTb BUKOPUCTAHHS SIK YiTKOTO, TaK i HEUiTKOTO MpeICTaBJIeHHS BUXITHUX
JIaHUX, 3MEHIIYE BIUIMB CY6 €KTMBHOCTI €KCIIEPTHUX OIiHOK Ha (aKTOpU eBPUCTUUYHOrO Xapakrepy. [Ipu dopmyBaHHi
I06TbHOTO KPUTEPII0 MPUIHATTS PillleHHS PO PiBeHb KOPYILifHOI CITPSIMOBAHOCTI HOPMATMBHO-IIPABOBOTO aKTy
HeMae HeoOXiTHOCTI BM3HAYaTy Bary KOXXHOT0 OKpeMoro (akropy. Ha 0cHOBi OTpyMaHMX 3HaU€Hb INT06aIbHOTO KPUTEPit0
MPUITMAETbCS PillleHHST TIPO BMOIp TOrO UM iHIIOro BapiaHTy HOPMAaTUBHO-IIPABOBOTO akTy. Y poOOTi pO3MISIHYTI eTanu
peani3zalii 3alpONOHOBAHOIO MiAXOA4Yy [0 OLiHIOBAaHHS DiBHSI KOPYIILIMHOI CIPSIMOBaHOCTI HOPMaTMBHO-IIPAaBOBOTO
aKTy PO PEKYJIbTUBAIIiI0 3eMeJib JIiCOTOCITOMAaPChKOTO MPY3HAUEHHS, TIOPYIIEHUX B HACTIMOK BUAOOGYTKY GYPIITHHY.
Pe3ynbTaTy pO60TH MOXKYTb GYTU KOPUCHUMM MPYU PO3POO6IIi MTPOEKTIB HOBOTO 3aKOHOJABCTBA, & TAKOXK AJIS JOCTiAHUKIB
METO/iB KOHTPOJIIO i YIIPaBIiHHS CKIaIHNMM TEXHiKO-eKOHOMIUYHMMM CUCTEeMaMM

KirouoBi ¢y1oBa: HeuiTKa MHOXKIMHA, QYHKIIIS IIPUHAIEKHOCTI, IIHTBICTMYHA 3MiHHA, [TOKAa3HYK SIKOCTi, BUTIAAKOBA BEJIMUMHA,
JIMOBipHICTb TPUHAIEXHOCT1
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