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УДК 004.01/08 
  

Збірник тез доповідей XIII Міжнародної  науково-практичної конференції 
«Інформаційні технології і автоматизація – 2020», (Одеса, 22 - 23 жовтня 2020
р.) / Одеська нац. акад. харч. технологій. – Одеса: ОНАХТ, 2020. – 308 с. 

Збірник матеріалів конференції містить тези доповідей наукових 
досліджень за актуальними проблемами у галузях, віднесених до 
загальноприйнятого терміна «Індустрія 4.0».

Розглянуті питання математичного і комп'ютерного моделювання; 
управління, обробки та захисту інформації; проектування інформаційних 
систем і програмних комплексів; штучного інтелекту; автоматизації 
робототехнічних систем; комп'ютерних телекомунікаційних мереж та 
технологій; автоматизації та управління технологічними процесами; нових 
інформаційних технологій в освіті.

Результати досліджень представляють собою своєрідний зріз сучасного 
стану справ у перерахованих галузях знань, який може допомогти як фахівцям, 
так і студентам вишів скласти загальну картину розвитку інформаційних 
технологій та пов’язаних з ними питань.

В збірнику представлені результати досліджень в зазначених галузях знань
в IT передових університетах з Києва, Харкова, Львова, Одеси, Вінниці, Дніпра, 
Миколаєва (повний список учасників-організацій дивися на стр.11). Наявність у 
поданих матеріалах інформації англійською мовою дозволяє використовувати 
збірник тез як засіб комунікації між вченими різних країн. 

Збірник розраховано на наукових працівників, викладачів, аспірантів, 
студентів вищих навчальних закладів, які намагаються дізнатися про сучасний 
стан науки в IT-галузі та тенденції розвитку галузей автоматизації 
технологічних процесів та робототехніки. Ця інформація може бути 
використана для вирішення широкого кола проблем в зазначених розділах, що 
виникають як в навчальному процесі, так і в дослідницькому і науковому 
планах.

Рекомендовано до публікації Вченою Радою Інституту комп'ютерних 
систем і технологій «Індустрія 4.0» ім. П.Н. Платонова Одеської національної 
академії харчових технологій від 02.10.2020 р., протокол № 2.

Матеріали, занесені до збірника, друкуються за авторськими оригіналами. 
За достовірність інформації відповідає автор публікації. 

© Одеська національна академія харчових технологій, 2020
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IMPROVING THE EFFICIENCY OF ACTUARIAL CALCULATIONS  
IN VOLUNTARY HEALTH INSURANCE 

MELNYK K. V. (karina.v.melnyk@gmail.com), BORYSOVA N. V. (borysova.n.v@gmail.com),
YERSHOVA S. I. (svetlana.ershova.2016@gmail.com)

National Technical University “Kharkiv Polytechnic Institute” (Ukraine)

The task of calculation of insurance rates has been considered. The relevance of the process of the 
actuarial calculations in voluntary health insurance is justified. A review of forecasting methods for medical 
data is conducted. A functional model of the business process of actuary calculations in the form of an idef0-
diagram has been developed. Using of the regression analysis to calculate the number of cases of the 
particular group of diseases has been proposed. An algorithm of the actuarial calculations in the form of an 
activity diagram is presented.  

To date, the epidemiological situation in Ukraine and in the world at large has made adjustments not 
only to the life and to employment of people, but also to the country’s economy. For example, Covid-19 
caused the bankruptcy of a huge amount of largest organizations around the world [1]. Many small and 
medium-sized businesses were closed, unemployment increased, and the death and disability rate of the 
population increased as well. This situation is the reason of decreasing the level of economic activity in 
Ukraine and a sharp increase in social spending. The country’s leadership is faced with the difficult question 
of a more rational distribution of budgetary funds allocated to social protection. The expenditure part of the 
social budget usually consists of insurance payments: disability, loss of a breadwinner, pension payments; 
and non-insurance payments: reducing social inequality, actions to prevent the occurrence of negative social 
phenomena, advanced training [2]. Solving the task of managing insurance payments will improve the 
quality of social protection in conditions of insufficient financial support. Most of the payments are related to 
health insurance. Health insurance in Ukraine has not yet become a popular service. However, health care 
reforms in Ukraine made possible for health insurance to cover part of medical services at the expense of the 
insured. A Voluntary Health Insurance (VHI), despite the small volume in the total number of insurance 
policies, is steadily gaining momentum [3]. To calculate the insurance rate in VHI, it is necessary to use a 
methodology for determination the amount of the insurance premium based on calculating the probability of 
a person’s exposure to insured events [4]. The main idea of this approach is using only the accumulated 
statistics on insured events of an appropriate organization for the formation of the insurance rate. Therefore, 
the actual task is to determine the size of the insurance rate, which will take into account the statistics of the 
incidence of the area of residence of the patient who wants to form an insurance policy.  

Thus, the purpose of this work is to increase the efficiency of the process of calculating the insurance 
rate in VHI by taking into account additional information on the incidence of the patient’s area of residence.

In order to take into account the medical statistics of a particular region for a certain group of diseases, 
it is necessary to do extrapolation, i.e. extending past trends to the future. It is recommended to use the 
predicted number of cases for the previous period in calculating the insurance rate. It will allow to use the 
dynamics of the spread of a selected group of diseases in a certain area. There are many methods for solving 
the forecasting task. The exponential smoothing method allows building a self-learning model that takes into 
account the obsolescence of information. Different models make it possible to calculate a trend and a 
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seasonality in forecasting. The apparatus of neural networks gives good forecasting results, since it allows 
taking into account many input factors that affect the number of cases. Its limitation is the choice of the 
architecture of the neural network, the choice of the training method and the presence of a large training 
template. An Autoregressive models are often used to solve the forecasting task due to the speed of obtaining 
results and the availability of intermediate calculations. The disadvantages are a large number of model’s 
parameters, the identification of which is ambiguous and resource-intensive. Another widespread technique 
is the regression analysis. It allows quantifying the dependencies between several independent observed 
variables (regressors or predictors) and the dependent variable. The advantages are simplicity and flexibility 
of the models, linearity and good interpretation of the obtained and intermediate results. The main 
disadvantages of the regression models are sensitivity to outliers and low adaptability. Based on the 
conducted analytical review of methods for solving the forecasting task, it is proposed to use the regression 
analysis as the method that would provide the statistics of the incidence of the patient’s area of residence and 
calculate the necessary data to form the insurance rate. 

Let’s consider the process of insurance rate calculating for voluntary health insurance. To build the 
model of the process, it is proposed to use an IDEF0 notation. It allows analyzing given business process and 
showing data flow and system control. The context level of the process of insurance rate calculating has been 
created, based on IDEF0 notation (Fig. 1).  
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Method of 
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Medical 
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Figure 1 – Top level of the process of insurance rate calculating 

Information about insured person is a base for choosing and forming of medical data. According to 
location of a patient, it is necessary to use appropriate medical statistic from clinics. Insurance Manager can 
use regression analysis to obtain predicted values of the number of cases. Actuary gets calculated data and 
form the insurance rate. To perform the process of insurance rate calculating efficiently, it is proposed to use 
informational system (IS). It will allow automating some functions. The list of functions for insurance rate 
calculation is presented at the next level of detail of the business process (Fig. 2). 

The insurance rate calculating process consists of four stages: 
1 Analyze the number of cases of the diseases: an Insurance Manager should analyze information about 

patient, choose appropriate medical statistics from clinics from insured person’s location and create input 
data in the form of time series. 

2 Calculate the number of cases: the Insurance Manager calculates the predicted number of cases using 
regression analysis from the obtained time series. 

3 Calculate the insurance rate: an Actuary calculates the insurance rate for insured person. According 
to load, the insurance rate can be changed. It depends from management of insurer and current conditions in 
the country. 

4 Sign the insurance contract: the Insurance Manager entered into an insurance arrangement with the 
insured person. 
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Figure 2 – Functional model of the actuarial calculations 

Based on the above, it is concluded that the basis for the insurance contract is actuarial calculations. 
Therefore, in order to increase the efficiency of the process of calculating the insurance rate in voluntary 
health insurance due to preliminary processing of medical statistics on morbidity, it is proposed to use the 
regression analysis. Let’s consider the algorithm for calculating the insurance rate in more detail (Fig. 3). 

Choose a group of disease

Calculate the number of cases using the regression analysis 

Calculate the likelihood of an insured event

Calculate the net part of insurance rate

Input the value of load

Calculate the insurance loss ratio

Calculate the gross part of insurance rate

Figure 3 – Activity diagram of the actuarial calculations

To determine the insurance rate, it is necessary to calculate a gross part, which consist of a net part and 
a value of load. The net part of insurance rate needs of a likelihood of an insured event and an insurance loss 
ratio. The regression analysis allows finding the predicted number of cases of particular diseases. Depending 
on the objectives of the insurance company, it is possible to form an optimistic and a pessimistic forecast. 
The optimistic forecast is the minimum number of cases for a certain disease; the pessimistic forecast is the 
maximum number. The insurance manager can adjust the insurance rate and get a more reasonable rate based 
on the obtained data. These forecast data are the basis for calculating the loss ratio. The value of the load can 
be changed. However, in doing so, the value of the insurance rate should remain available for a wide range 
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of policyholders. In addition, it should provide the self-sufficiency and profitability of insurance operations. 
Thus, the proposed algorithm for actuarial calculations with the help of IS will allow to takes into 

account the predicted number of cases of the particular group of diseases. Thus, it will allow improving the 
efficiency of the process of insurance rate calculation. 
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INCREASING STUDENT RETENTION USING MULTIMEDIA TECHNOLOGIES
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Lviv State University of Internal Affairs (Ukraine) 

The main technologies of multimedia education and multimedia teaching aids are considered in the 
thesis. It is determined that the use of multimedia tools in the process of training specialists of higher 
educational institutions leads to an increase in the level of independent assimilation of educational 
information, interest in studying the possibilities of communication.

Multimedia presentation is a special interactive technology, the combination of special hardware and 
software programs that can contain texts, pictures, graphics, slide shows, sound effects, as well as the oral 
speech accompaniment, movies and animations. Nowadays multimedia presentation is one of the most 
common and useful means to illustrate the educational material. It provides opportunities of making a 
learner’s interaction with virtual objects or processes of cognition that are reflected on the screen. The use of 
a multimedia presentation allows creating an informative and visual image of the object. It also contributes to 
simulating the reality through participation in the processes taking place on the screen. 

In order to create a multimedia presentation, teachers may use well-known software tools such as 
Microsoft PowerPoint, Macromedia Flash, Picasa, Photodex ProShow etc. For example, at the English 
lessons different presentations may be made according to the theme with the help of computer and overhead 
projector. In addition, advanced multimedia software can empower educators to design audiovisual narrative 
themes involving the student’s actual participation (learning video games). Adobe Flash offers industry-
standard products assisting developers in creating such applications. With advancements in information 
technology like multimedia applications and interactive software, teachers can increase literacy and 
understanding in any subject. Lessons with audio and video components that directly engage students reach 
more types of learners in comparison with traditional lecture methods of teaching, encouraging more 
students to participate in class activities and raising their level of understanding. New technology also helps 
disabled or disadvantaged students participate in subjects they were once unable to join, thanks to assistive 
programs and devices [1, p. 18]. 

Disadvantages of multimedia presentations to support foreign languages teaching are as follows: 
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