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Abstract: The relevance of the topic is related to the problem of determining the strategic stability reserve 

for production cycles. The study object was economic and production relations transformed into the 

economic rates of the enterprise. The study aimed to determine the centric indicator of the stability 

domain. To implement this study, methods of statistical analysis, data grouping, sample ranking, and 

methods for studying time series components were used. Scientific materials of leading researchers in the 

space of economic and economic-mathematical analysis were used during the study. The results of the 

study are intended for specialists and researchers in the field of development and application of 

mathematical methods in the modelling of economic rates of technological processes at enterprises. 
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Аннотация: Актуальность темы связана с проблемой определения стратегического запаса 

стабильности для производственных циклов. Объектом исследования стали экономико-

производственные отношения, которые преобразуются в экономическое показатели 

предприятия. Целью исследования являлось определение центрического показателя области 

стабильности. Для реализации данного исследования были применены методы статистического 

анализа, группировка данных, ранжирование выборки, методы исследования компонент 

временного ряда. В ходе исследования были использованы научные материалы ведущих 

исследователей в области экономического и экономико-математического анализа. Результаты 

исследования предназначаются для специалистов и исследователей в области разработки и 

применения математических методов в моделировании экономических показателей 

технологических процессов на предприятиях. 
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Introduction 

The meaning of opening and running any business is to make a profit. Entrepreneurs and 

companies need to assess the prospects of the industry before investing in a startup. It is also 

necessary when developing and bringing new products or services to the market. Understanding 

the profitability of different types of products, a specialist can correctly reallocate the company’s 

resources to more promising areas and remove unprofitable positions. 

The stability domain in this aspect becomes one of the most important indicators. It 

indicates at what volume of production an industrial company will get the most effective results 

for sustainable development. In this area, the profit has a certain distance from the break-even 

point indicators. 

This indicator is necessary to understand the range of output volume or revenue size. There 

the company can operate normally. It does not only cover costs but also acquires additional 

resources for its stable development. If the indicators are below the critical point of the stability 

area, it means that the financial indicators are rushing to the break-even point (BEP), which 

means an increase in the risk of bankruptcy. 

The stability domain should be calculated before launching a new business project and at 

each stage of its development. This will increase the elasticity of economic indicators and become 

a tool to prevent particularly significant risks for the enterprise. 

A comprehensive calculation of the stability domain allows: 

• more accurately determine the profitability of a new product, taking into account what 

equipment and technologies are used by this company, what volume of products can be 

produced and sold; 

• exclude maximum risk indices from the operation (0.65-1); 

• correctly allocate the set of prospective indicators by taking into account medium (0.35-

0.64) and small (0.1-0.34) risks; 

• enter a set of these indicators into a set of key indicators in any project feasibility study; 

• plan production volumes taking into account changes in both external and internal factors 

without a sharp change in production indicators, which increases the risk of disruption of 

production chains; 

• form the delta (range) of the cost price and, consequently, the selling value of the product 

of production taking into account the needs of the enterprise and the formation of a reserve; 

• optimize production chains and business processes without compromising final targets. 

To calculate the area of economic stability of an enterprise’s production, it is necessary to 

calculate a centric indicator (the centrally directed domain point), which will later form the 

function of determining the area of production stability taking into account additional indicators 

including the stability point (Komissarov, 2020). 

The study subject was the indicators allowing to determine their totality as an economic 

stability domain of production. 

The study object was the economic and production relations transformed into the economic 

indicators of the enterprise. 
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The study aimed to determine the general parameters of the stability domain. 

Based on the purpose of the study, the following tasks were set: 

• give the concept of the area of stability; 

• develop a method for determining the stability parameters of a manufacturing enterprise; 

• determine the centric parameter of the stability domain for production-type enterprises. 

To implement this study, mathematical and statistical analysis, data grouping, sample 

ranking, and methods for studying time series components are used. 

The research used scientific materials of R.E. Bellman, E. Polak, L.A. Zadeh, and other 

leading researchers in the field of fuzzy sets and mathematical methods for calculating various 

components. 

The study results are targeted at specialists and researchers in the field of development and 

application of mathematical methods in the modelling of economic indicators of technological 

processes at enterprises. 

 

Methods and Materials 

The stability domain is a set of economic indicators of the volume of production and sales 

of products, in which expenses will be offset by income in a certain positive proportion, called 

income, which allows the enterprise to maintain a balance between the costs of development 

and the costs of current production. 

Consequently, the stability domain is represented as a range of economic indicators, which 

remains distinctive from the break-even point in its lowest dimension and does not tend to 

maximize production turnover, i.e., to marginal income point, in the highest dimension. 

The stability indicators set is concentrated around the stability point, which is the most 

correct indicator of the desired calculus for the product under study. The stability domain 

concept is based on the calculations of the stability point. However, it is a new economic concept 

firstly published in the results of these studies. 

The stability domain can include an indefinite set of stability indicators having various 

combinations of the following indicators: 

• production stability rate (PSR); 

• production innovation rate (PIR); 

• effective product growth rate (EPGR); 

• product components cost rate (PCCR); 

• effective wage fund rate (EWFR). 

Thus, the stability domain provides an innovative view of production and expands the 

possibilities of a comprehensive analysis of production increasing the correctness and 

competence of the final research results. 

 

Solving a practical problem 

As part of the study of determining the centric indicator of the stability area for 

manufacturing enterprises, the parameters of stability indicators were determined based on such 

conditions as ease of use, the brevity of the indicator and breadth in use. 
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The production stability rate (PSR) is an indicator of trends in the correlation of the general 

parameters of annual or quarterly production indicators, i.e., the breadth of the range is an 

approximation to the average median indicator of this set. The coefficient exists in the range 

from 0.0001 to 2. The closer the coefficient is to 1, the more stable production is economical. 

The innovation sustainability levels can be interpreted as quarts: 

• from 0,950 to 1,050 are very high indicator, 

• from 0,901to 0,949 or from 1,051to 1,099 are high indicator, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average indicator, 

• from 0,85 and below or from 1,15 and above are low indicator. 

Let’s consider an example of interpreting the performance indicators of the plan in the 

factor of production sustainability using quarterly parameters for two years (Table 1). 

The average plan implementation rate is 1,014. 

The plan implementation delta is 13%. 

Production stability factor is 

1,014 * (1 – 0,13) = 1,014 * 0,87 = 0,88. 

Therefore, in this case, the production stability rate is 0.88, i.e., it shows the average stability 

of production. 

The production innovation rate (PIR) is an economic indicator of the trend in the share of 

financing of innovative developments, modernization of production and its management, and 

staff training. According to the condition, the financing share is determined by the enterprise 

itself based on the specifics of the production industry and the indicators of the last 10-15 years. 

This percentage rate is taken as 1. The rate exists from 0.001 to 2. If the rate is closer to 1, 

the innovation of production is more stable (Table 2). The innovation sustainability levels can be 

interpreted in quarts: 

• from 0,950 to 1,050 are very high rate, 

• from 0,901to 0,949 or from 1,051to 1,099 are high rate, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average rate, 

• from 0,85 and below or from 1,15 and above are low rate. 

The production innovation rate is 1.035. Therefore, in this case, the rate shows very good 

innovation stability. 

The effective product growth rate (EPGR) is an economic indicator of the trend in the yield 

per unit of production, calculated from the difference between the selling price and the cost of 

a production unit. For the economic growth of an enterprise to be elastic, the profitability growth 

of a production unit should not be predominantly higher than the growth of inflation, i.e., it 

should be as close as possible to 1 when calculating the ratio of the profitability growth to the 

annual rate of inflation. 

The rate exists from 0.001 to 2. If the rate is closer to 1, the product growth is more efficient. 

Efficiency levels can be interpreted in quarts: 

• from 0,950 to 1,050 are very high rate, 

• from 0,901to 0,949 or from 1,051to 1,099 are high rate, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average rate, 

• from 0,85 and below or from 1,15 and above are low rate (Table 3). 
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The effective product growth rate is 1,03. Therefore, in this case, the rate shows a very high 

efficiency. 

The product components cost rate (PCCR) is an economic indicator of the trend in the cost 

of all components of the final product that are purchased from the external environment of the 

enterprise, taking into account the inflation rate. For the economic growth of an enterprise to 

be elastic, the growth in the cost of production components must mathematically consider the 

ratio with inflation indicators, that is, be as close as possible to 1 when calculating the ratio of 

the growth of profitability to the annual inflation rate. 

The rate exists from 0.001 to 2. If the rate is closer to 1, the product growth is more efficient. 

Efficiency levels can be interpreted in quarts: 

• from 0,950 to 1,050 are very high rate, 

• from 0,901to 0,949 or from 1,051to 1,099 are high rate, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average rate, 

• from 0,85 and below or from 1,15 and above are low rate (Table 4). 

The product components cost is 1,024. Therefore, in this case, the rate shows very high 

efficiency. 

The effective wage fund rate (EWFR)is an economic indicator of the trend in the cost of 

labour of all employees of the enterprise taking into account the inflation rate. For the economic 

growth of an enterprise to be elastic, the growth in the cost of labour should mathematically 

consider the ratio with inflationary indicators, i.e., be as close as possible to 1 when calculating 

the ratio of the growth of the wage fund to the annual inflation rate. 

The rate exists from 0.001 to 2. If the coefficient is closer to 1, the wage fund is more 

efficient. Efficiency levels can be interpreted in quarts: 

• from 0,950 to 1,050 are very high rate, 

• from 0,901to 0,949 or from 1,051to 1,099 are high rate, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average rate, 

• from 0,85 and below or from 1,15 and above are low rate (Table 5). 

The effective wage fund rate is 1,028. Therefore, in this case, the rate shows very high 

efficiency. 

 

Results 

Based on the methods developed in the course of the study for calculating the five 

developed rates to determine the stability domain for production enterprises, a formula to 

calculate the centric rate (CR) of the production stability domain was developed: 

𝐶𝑅 = 𝑃𝑆𝑅 ∗  𝑃𝐼𝑅 ∗  𝐸𝑃𝐺𝑅 ∗  𝑃𝐶𝐶𝑅 ∗  𝐸𝑊𝐹𝑅  

There: 

PSR – production stability rate, 

PIR – production innovation rate, 

EPGR – effective product growth rate, 

PCCR – product components cost, 

EWFR – effective wage fund rate. 
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According to the definition of the equation components, the CR should tend to 1. If this 

rate is closer to 1, the production enterprise work is more stable. Efficiency levels can also be 

interpreted in quarts: 

• from 0,950 to 1,050 are very high rate, 

• from 0,901to 0,949 or from 1,051to 1,099 are high rate, 

• from 0,851 to 0,900 or from 1,100 to 1,149 are average rate, 

• from 0,85 and below or from 1,15 and above are low rate. 

During the study, the simulated rate of the average production organization was considered 

by means of the developed formula: 

𝐶𝑅 = 0.88 ∗  1,035 ∗  1,03 ∗  1,024 ∗  1,028  

CR = 0,9875. 

Thus, the simulated enterprise exhibits very high production stability and the stability domain 

is quite far from the break-even point (BEP). 

Based on the developed rates and the method for determining the centric parameter of 

economic stability, the centric rate of the economic stability domain for manufacturing 

enterprises was verified. 

 

Discussion of Results 

The developed rates are not final. Other areas of the company’s activities may also be 

considered, or this method may be extrapolated to service companies. Therefore, the formula 

for determining the centric rate of the stability domain can be used to analyze the economic 

activity of enterprises in various fields of entrepreneurship, as well as state and municipal 

financing. 

It is proposed to consider the following issues: 

1. Can additional rates of the enterprise's economic state be determined that are applicable in 

the developed method for calculating the centric parameter of the stability area? 

2. What economic and other rates can be analyzed using this method for service enterprises? 

 

Conclusion 

Thus, during the study course, the stability domain concept was given as a set of economic 

rates of the production volume and sales of products, in which expenses will be compensated 

by income in a certain positive proportion, called income. It allows the enterprise to maintain a 

balance between the development costs and the current production costs. 

A method for determining the manufacturing enterprise’s stability rates was developed and 

presented. It includes five general weighted rates: production stability rate, production 

innovation rate, effective product growth rate, product components cost rate, and effective wage 

fund rate. 

Based on the developed parameters of the production enterprise’s stability, a formula for 

determining the centric rate of the production-type enterprises’ stability domain was developed. 

So, the effectiveness of this solution method was proved. 
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Appendix 

 

Table 1. Quarterly performance rate of the financial production plan 

 

 

Table 2. Annual performance rate of the average financing share of enterprise’s innovative activity 

 

 

Table 3. Annual indicators for calculating the unit yield rate 

 

 

Table 4. Annual indicators for calculating the cost rate of components of a manufactured product unit 

 

 

Table 5. Annual indicators for calculating the efficiency coefficient of the wage fund rate 

 

 


