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It is often impossible to build risk prediction models - since it is difficult to obtain and analyze large volumes of 
data in some subject areas statistics. Therefore, when calculating risks, specialists with high competence are often 
involved. It is also important to calculate the changes in their competence after each audit, which can lead to a 
change in the composition of the expert group. The expertise is based on the use of human experience and is carried 
out with the involvement of experts. It is of great importance both when predicting natural and technogenic disasters, 
and in the prevention of these disasters due to the maximum possible reduction in risks which is expressed in the 
calculation of the seismic resistance of buildings and structures. We have developed an expert selection system and 
subsequently an algorithm for calculating the competence of experts based on their expertise. 
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1. Introduction 
Expert assessments are very useful in areas where 
there is no large amount of data (or there are no 
them at all) to be able to use statistics in 
forecasting. Herling  (2016); Prangishvili et al. 
(2022). The expert assessment is constantly 
expanding- since this is a very affordable and 
universal method for obtaining the state of various 
objects and information processing. Mauro et al. 
(2005); Simonton (2003).  This is often the only 
way to get the necessary information about 
objects that do not have the information necessary 
for the functioning and are characterized by their 
structural-parametric insecurity. Chogovadze et 
al. (2020). 

Expert judgments are intensively used in 
forecasting tasks, especially when predicting 
tectonic natural disasters since statistics in this 
area are very scarce or it is difficult to obtain and 
analyze. Aliyev et al.  (2022); Gasitashvili et al. 
(2019); Gasitashvili et al. (2022). 

Prediction methods can be divided into 
intuitive methods and formalized (mainly 
mathematical) methods. Formalized models are 
divided into subject models (mechanics, 
thermodynamics, natural disasters, etc.) and 
models of time series. 

Object-oriented models  are mathematical 
forecasting models that are used to build object-
oriented laws. Elawady et al. (2022); Shan et al. 
(2022). For example, a model used to compile 
weather forecasts contains the equations of 
hydrodynamics and thermodynamics. The 
development forecast of the population is made 
according to a model built on a differential 
equation. The prognosis of sugar levels in the 
human blood suffering from diabetes is based on 
a system of differential equations. In short, such 
models use attitudes characteristic of a particular 
subject. Such models are characterized by an 
individual approach to development. 
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Models of time series are models of 
mathematical forecasting, trying to find the 
dependence of the future value on the past within 
the process itself and calculate the forecast based 
on this dependence. These models are universal 
for different subject areas, that is, their general 
view does not change depending on the nature of 
the time series. Kaur et al. (2023); Jiang et al. 
(2023); Kumar et al. (2022). 

The time series models easily lend 
themselves to simple division into parts. Yang 
(2006). The time series models can be divided 
into two groups: statistical models and structural 
models. In statistical models , the dependence of 
the future value on the past is set in the form of a 
certain equation. Nsubuga (2022); Prajam et al. 
(2022); Zvikaite et al. (2023). These include: 

� regression models (linear regression, 
nonlinear regression); 

� Autoregression models (Arimax, Garch, 
ARDLM); 

� model of exponential smoothing; 
� a model based on a sample of maximum 

similarity; 
� etc. 

In structural models the dependence of the 
future value on the past is set in the form of a 
certain structure and rules of movement on it. 
Hajirahimi and Khashei (2022); Ding et al. 
(2022); Huang et al. (2022). Wang et al. (2022). 
These include: 

� neural network models; 
� models based on Markov's chains; 
� models based on classified regression trees; 
� etc. 

However, there are a large number of 
models for forecasting temporary rows that are 
used to compile forecasts, such as SVM models 
(support vectors), GA models (genetic algorithm), 
and many others. 

To date, there are quite a lot of forecasting 
models that allow them to analyze them to 
increase the accuracy of forecasts of models, 
which further increases the relevance of the topic 
under discussion. 

Due to the lack of data, the lack of large 
amounts of data in solving geophysical problems 
(specifically, earthquake forecasting) does not 
allow the use of classical methods of statistical 

analysis. This attaches great importance to expert 
assessments, their correct choice, and the correct 
use of their rating. Zavyalov and others (2022). 

When forming expert assessments, an expert 
is used as the main source of information, and it 
is necessary to attract those experts who have 
sufficient specific knowledge and great 
experience that can be used to solve specific 
problems in a fairly short time and with minimal 
costs. With great accuracy to improve the quality 
of an objective assessment, it is necessary to 
attract as many experts as possible, and when 
making a decision, it is advisable to take into 
account the informed opinions of experts. Janssen 
et al. (2013).  

An urgent problem is to increase the 
reliability of expert assessments by attracting 
more competent experts to the group. This leads 
to the implementation of special conditions when 
choosing the composition of experts precisely 
their professional competence to insure against 
gross errors due to the fault of incompetent 
experts. Shanteau (1992); Jones and Moore 
(2006); Mednikova and Mednikov (2018). 

2. The selection of experts 
The problem of selecting of experts for the 
expertise is one of the most difficult expert 
research in theory and practice. As experts, it is 
necessary to use the most competent specialists 
whose decisions will help managers to make 
adequate and acceptable decisions. Our goal is to 
determine the rules for selecting n experts with 
the maximum competence coefficient for the 
tasks of forecasting and determining the weights. 

As we have already mentioned, first it is 
necessary to solve the problem of choosing 
experts, determine their competence and 
determine the optimal number of experts. To 
determine the competence of experts, the 
following data will be accepted: the level of 
education, experience, experience expertise 
performed by the profile, the degree of expert, and 
the number of scientific works on the profile in 
recent years (3-5 years). Each of these factors 
should have reasonable weights, the amount of 
which determines the competence of the expert, 
and the initial weight for each expert is calculated. 
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3. Tasks that need to be solved during the 
expertise 
Despite the variety of subjects of expertise and 
forms of conduct, the result of the work of experts 
is either the generation of new options for 
evaluating the forecasts of events or the solution 
of assessment problems. 

The generation of new alternatives can 
occur, for example, as one of the proposals of 
experts. Then a new consideration may be 
required to account for newly emerging options. 

In most cases, the result of the work of the 
expert group may be a solution to the problem of 
evaluating one of the options: measurement, 
ranking, and/or classification. Measurement is an 
operation that determines the ratio of one 
(measured) value to another value adopted by 
one. With this ratio, the numerical value of the 
measured value is obtained. In the process of 
conducting the expertise, experts may be 
proposed to evaluate the measured value in a 
certain range of values and with a certain value. 

The result of the work of experts to solve the 
problem of ranking may be the distribution of 
alternatives or their components in terms of their 
importance. 

The solution to the problem of classification 
is to divide objects into classes, and the expert is 
in the process of studying the objects proposed to 
him and connecting them with the class system 
presented to him. 

Methods for processing the results of the 
expert assessment are usually based on statistical 
assessment methods. In preparation for the 
expertise, one of the known methods is chosen in 
advance or invented on its own. For example, 
such methods may include: calculating the 
average value of assessments, calculating the 
median, calculating the maximum, and others, 
depending on the peculiarities of the task under 
consideration. 

4.  Description of experts 
The form of expertise can be very different, but, 
as a rule, it is based on an expert survey. A 
questionnaire or a set of questions has been 
developed that the expert should answer. 

Structurally, the questionnaire issues should 
be logically related to the central task of the 
expertise. The system of questions in the 
questionnaire must meet the following two 
requirements: 

� The response of the expert yes/no (or 1/0); 

� The expert’s response is given in the form of 
a numerical value in %. 

The example discussed below relates to the task 
of predicting earthquakes. 10 people take part in 
the audit. Each of them replied whether an 
earthquake will occur in a particular area, for 
example, in a racha, in a certain period of time 
(see  Table 1 ).  
 

N of 
experts 

Competence Event 
prediction 

(yes/no) 
1 7.2 0 
2 8.1 0 
3 7.7 1 
4 9.5 0 
5 7.5 1 
6 8.5 1 
7 8.1 0 
8 9.4 1 
9 8.0 1 
10 9.2 1 

Table 1 . Questionnaire about earthquake occurrence in 
region Racha  (Georgia) 

 
The questionnaire on the occurrence of an 

earthquake in the Racha (the region of Georgia) 
district as a whole when preparing the expertise 
should be developed as a methodology for 
evaluating the questionnaire, as well as a 
methodology for determining the aggregate 
assessment. The decision on whether the 
predicted event will occur or not is made based on 
what is more: the amount of the components of 
experts who positively answered the question of 
what the event will happen or the amount of the 
components of experts who predicted that the 
event will occur. The event will not happen. In the 
case of this example, we consider two amounts: 
the sum of the competencies of those experts who 
answered “yes”, and the second - “no”. We denote 
these amounts as  . These 
variables are calculated as follows: 

 

 

 As ,  therefore, It is possible 
to conclude that the predicted event will occur 
according to a panel of experts.  

Consider the second case when the expert 
determines the forecast of the event in %. Suppose 
N experts are chosen, the competencies of which: 

…  The questionnaire contains a 
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question for which each expert gives forecasts: 
 (given in %). Table 2 shows an 

example with the participation of 10 experts:     
 

N of 
experts 

Competence Event 
prediction 

(%) 
1 7.2 59 
2 8.1 78 
3 7.7 72 
4 9.5 75 
5 7.5 34 
6 8.5 77 
7 8.1 45 
8 9.4 81 
9 8.0 92 
10 9.2 55 

Table 2. An example when experts determine the 
answers as a percentage 
 

Calculate the following value: 
  

where s the sum of the competencies of all 
experts.  

=

) / (59+78+72+75+34+77+45+81+ 
92+55)= 5600.90 / 83.20 = 67.32.  

The obtained value determines that there is 
 % probability that the event will occur. 

Earthquakes rarely happen. If an earthquake 
occurs, then those experts who did not predict the 
occurrence of the earthquake will be removed, 
and other experts will be added based on their 
competence. At the same time, we get a new 
group of “necessary” experts. 

 
5. The division of experts into “necessary” and 
“sufficient” groups 
We can evaluate experts on how they predict the 
occurrence event, that is, you can assign a score 
to each expert - the number of events predicted by 
him, divided by the number of events. We 
introduce the concept of “The probability of 
justification of the expert” into the forecasting 
system - for this predicted event, this value should 
indicate the number of predicted events guessed 
by a specific expert in %. The probability of 
excuses for the expert is calculated by the 
formula: Gasitashvili et al. (2022)  

 100%,  

where m is the number of events,    denotes the 
number when  expert predicts the event. 

Suppose there is a prediction of a certain 
event experts where  denotes the 
number of experts. Each expert can be called a 
“necessary” expert if he always predicts an event, 
although he makes predictions that do not come 
true. If an expert cannot predict all the events that 
will occur, he cannot be considered a “necessary” 
expert. A “sufficient” expert is an expert whose 
forecasts always come true, but he cannot predict 
all the events that will occur. It goes without 
saying that if there is only a “sufficient” number 
of experts in the expert group, it may happen that 
all events will be predicted by this group as much 
as possible. 

Methods for processing the results of expert 
assessment are usually based on statistical 
assessment methods. In preparation for the 
expertise, one of the known methods is chosen in 
advance or invent their own. For example, such 
methods may include: calculating the average 
value of assessments, calculating the median, 
calculating the maximum and others, depending 
on the peculiarities of the task under 
consideration. In addition, it is necessary to 
evaluate the assessment error, which is the 
average quadratic deviation of expert 
assessments. 

Consider the algorithm for assigning a rank 
to each expert when he is included in the group of 
“necessary” experts and when the request requires 
a logical type of response. The first invited expert, 
for whom the rating is not yet calculated, is 
naturally assigned to rating value 1. In the future, 
his rating is calculated according to the formula 
specified by the formula for calculating the 
probability of justification, but if the expert 
cannot predict the event, this expert is excluded 
from the group of “necessary” experts. 

In the case of the second type of question, 
the expert rank is determined by how closely the 
value indicated by him is to the average value. If 
it is close, you should increase the rating by 1, if 
a little far, then the rating should be left 
unchanged, and those experts who have an error, 
reduce the rating. Naturally, according to reports, 
some specialists can be completely excluded from 
the list of experts in this field and will no longer 
be invited. 



1991Proceedings of the 33rd European Safety and Reliability Conference (ESREL 2023)

For Table 2, with a result calculated by the 
formula (value 67,32), the values of the 3th and 
4th experts are closest to the module (4,68 and 
7,68), therefore it is concluded that the rank of the 
3th and The 4th expert must be increased. The 
greatest deviation from the exact passage, which 
the 5st and 9th experts have and, accordingly, will 
be reduced, will also be calculated. As soon as the 
expert rank is approaching 0, this expert will be 
replaced by another expert. See the results 
obtained in Table 3: 

 
N of 

experts 
Competence 

1 7,20 
2 8,10 
3 8,70 
4 10,50 
5 6,50 
6 8,50 
7 8,10 
8 9,40 
9 7,00 
10 9,20 

Table 3. Competence of experts after change 
 
If the expert gives an incorrect forecast, we 

discard it before the next event occurs, and in the 
same way, new experts can be added to a 
sufficient number of experts. 

6. Results 
Thus, 2 options are used to calculate the forecast 
of events: when experts determine whether an 
event will occur or not, and the second option - is 
when experts determine the interest of the event. 

The data was introduced to determine the 
initial competence of the expert, and subsequently 
the algorithm for changing its competence. 

The concepts of “necessary” and 
“sufficient” expert are defined. How to change 
experts when the event is the onset and how to 
calculate the probability of an event. 
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