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SUMMARY 

The article considers the methods of evaluating the industry by improving the methodology 
for diagnosing the financial condition of the mining industry, which is based on existing 
approaches to rapid analysis of industrial enterprises, taking into account the peculiarities of 
input data, which allows monitoring and timely response to financial problems. 
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Introduction 
Today, Ukraine has gained the status of an independent state, approved the concept for the normal 
functioning of the economy, focusing on energy security. A very important stage for Ukraine in terms 
of the country's entry into the world economic space is to ensure sustainable development of the fuel 
and energy complex (FEC), which determines the degree of economic independence of Ukraine, the 
speed of its exit from the crisis and national security in general (Amosha et al., 2013; Perevozova et 
al., 2019; Shmygol et al., 2020, 2021; Zavidna et al., 2019; Dalevska, 2019). 
The development of the mining industry, which is part of the industrial sectors of Ukraine, is relevant, 
along with the following industries: processing industry; supply of electricity, gas, steam and air 
conditioning; water supply, sewerage and waste management. However, unlike all other industries in 
Ukraine, the mining industry has certain specific features that are peculiar only to it: 
1. First, the product orientation of the industry is solely on intermediate consumption and not on final 
demand. That is, the vast majority of products in this industry is used in the process of social 
production by other sectors of the economy. 
2. Secondly, the mining industry is the only industry in Ukraine where intermediate consumption 
exceeds the available production capacity for the extraction of natural resources. Taking into account 
final consumption and gross capital formation, the disparity in supply and demand becomes even 
greater and is covered by imports. 
 
Method and Theory 
We propose the following algorithm for the evaluation of economic indicators of the industry:  
1.  Substantiation of the system of indicators that comprehensively characterize the state of the mining 
industry. 
2. Horizontal and vertical analysis of economic resources and sources of funding for mining 
companies. 
3. Calculation of indicators according to the grouped data of continuous observation. 
4. Standardization of indicators and determination of their level of significance. 
5. Calculation of the integrated indicator of the state of enterprises of the mining industry. 
6. Estimation of variation within the studied set of enterprises of the mining industry in order to 
ensure the representativeness of the values of the integrated indicator. 
7. Carrying out a comparative analysis in the areas of economic activity and interpretation of the 
obtained values 
The first stages of the algorithm involve the selection and justification of many economic indicators 
that comprehensively characterize the state of mining enterprises, provide for horizontal and vertical 
analysis of economic assets and sources of funding for mining enterprises according to grouped 
statistics data. Next, the indicators are calculated according to the grouped data of continuous 
observation.  Next, based on the recommended expert values of indicators for industrial enterprises, it 
can be noted that the mining industry has problems with liquidity, business activity and profitability, 
as well as performance indicators. Moreover, these problems tend to worsen over time. This 
conclusion is confirmed by the results of preliminary horizontal and vertical analysis (Zelinska et al., 
2020; Tsal-Tsalko et al., 2004; Shmygol et al., 2020, 2021; Vitlinskyi, 2004; Voloshchuk et al., 2009). 
Each of the obtained economic indicators is a relative average value calculated from the grouped data.  
Using the accumulated experience of express analysis of economic activity of enterprises, rationing 
was performed according to the formula: 

 
(1) 

where  – normalized value of the average indicator; Х;  – the best of the possible values of 

the indicator X to which one should strive;  – the worst value of the indicator that should be 
avoided. 
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Formula (1) has an advantage in the normalization of indicators, which may have a different direction 
of optimization: in both possible cases, the obtained values are correctly displayed on the interval 

[0; 1]. If the indicator tends to increase, then  is equal to the maximum value of the allowable 

limits, and  - the minimum. Conversely, if the indicator tends to decrease, then  is equal to 

the minimum value, and - the maximum. The limits for each average  and  are 

selected in such a way that when X takes the recommended value, then  will be equal 0.9. 
Further improvement of X above the recommended level will lead to normalized values in the range 
from 0.9 to 1. On the basis of normalized values of indicators, first the group indicator is calculated, 
and then - the integrated indicator is calculated, which comprehensively characterizes the results of 
economic activity of mining enterprises. This procedure is called convolution and requires prior 
determination of levels of significance that reflect the importance of a particular aspect of the activity. 
To do this, the expert, first of all, forms an appropriate system of advantages in the quality scale. 
Based on the results of this assessment, a matrix of pairwise comparisons is calculated 

 

 

(2) 

Then, the weight coefficients of the averages, or groups of indicators, will be calculated by the 
formula: 

 

(3) 

Convolution of group indicators to the integral, taking into account the weights, was performed using 
an additive-multiplicative factor model: 

,    (4) 

where , , , ,  – respectively, group indicators of liquidity, solvency, business activity 

and profitability, financial stability, production activity; , , , ,  – weight coefficients of 
each group of indicators; РІ – integrated performance indicator of mining enterprises. 
 
Examples 
The calculated integrated indicator has a permissible range of values from 0 to 1, and, according to the 
rationing conditions, PI = 0.9 will correspond to the recommended level of averages. Also, it is 
necessary pay attention to another feature of RI. Since the results of the calculations are based on the 
grouped data of continuous observation, they characterize the general situation that has developed at 
most enterprises in the mining industry.  
However, within any grouping there is always a variation, that is, the deviation of the individual 
values of the object of observation from the average level. That is, there will always be companies 
which economic situation will differ from the generalized indicators in the industry, both for better and 
for worse. The more such enterprises are and the higher the level of variation is, the less representative 
the calculated value of the integrated indicator RI is. Therefore, in the framework of this study, an 
appropriate assessment of individual deviations from the industry average was conducted. Given the 
available statistic data, the pre-tax financial result was the indicator used to assess variation. State 
statistical reporting contains data on the number of enterprises and the amount of profit / loss they 
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received. This allowed us to calculate the corresponding quadratic coefficients of variation, the value 
of which allows us to draw conclusions about the representativeness of the calculated values of 
integral indicators: a smaller value of the coefficient of variation indicates a lower level of variation 
and vice versa. If its value does not exceed 33.3%, it indicates a moderate level of variation, as well as 
the fact that the average performance of enterprises in the industry well describe the general trends. 
The experts chose the following system of advantages, when calculating the weight coefficient of 

group indicators: . That is, indicators that characterize liquidity, 
solvency and financial stability were given an equivalent advantage with indicators of financial 
stability and production activity. Thus, the weight coefficients of each group took on values: k1 = 
0.167, k2 = 0.167, k3 = 0.250, k4 = 0.167, k5 = 0.250. The results of diagnostics of the state of the mining 
industry by areas of activity according to the data of 2017-2019, taking into account the coefficients of 
variation are presented in table 1. 
 
Table 1 The results of diagnostics of the state of mining industry by types of activity for 2017-2019 
Industry Рік ІЛ ІП ІД Іф ІВ РІ КВАР 

Mining and quarry development  

2017 0,401 0,886 0,369 0,822 0,271 0,497 12,2% 

2018 0,340 0,870 0,310 0,751 0,245 0,456 18,3% 

2019 0,293 0,896 0,293 0,611 0,316 0,445 17,2% 

hard coal and lignite mining 
 

2017 0,152 0,720 0,347 0,212 0,285 0,335 11,3% 

2018 0,102 0,734 0,277 0,113 0,150 0,263 11,5% 

2019 0,159 0,643 0,224 0,200 0,207 0,272 15,0% 

extraction of crude oil and natural gas 
 

2017 0,200 0,977 0,378 0,975 0,388 0,546 7,0% 

2018 0,243 0,960 0,289 0,743 0,445 0,502 26,1% 

2019 0,243 0,961 0,398 0,623 0,703 0,573 13,3% 

mining of metal ores 
 

2017 1,000 0,926 0,422 1,000 0,299 0,639 28,7% 

2018 0,755 0,875 0,348 0,991 0,340 0,587 14,6% 

2019 0,403 0,965 0,262 0,856 0,348 0,514 14,8% 

other 

2017 0,483 0,832 0,325 0,727 0,264 0,474 8,4% 

2018 0,439 0,776 0,287 0,530 0,183 0,394 21,4% 

2019 0,474 0,759 0,329 0,537 0,281 0,429 23,8% 

Source: compiled by the authors based on statistical data   
 

As can be seen from column (9) of table 1, the calculated coefficients of variation for all types of 
economic activity during 2017-2019 did not exceed the permissible level of 33.3%. This indicates a 
moderate level of deviations, and therefore, the values of integrated indicators well characterize not 
only the general trends in the industry, but also the performance of individual enterprises. The most 
depressing is the production of hard coal and lignite. Significant amounts of uncovered losses in recent 
years have led to the fact that very often they cover the amount of equity, which negatively affects the 
indicators of financial stability. 
Also, the results of diagnostics showed that the most problematic, for all the activities of enterprises in 
the industry, without exception, are liquidity ratios. The low liquidity of the balance sheet is due to 
significant amounts of accounts payable and receivable due to the solvency crisis in heavy industry in 
general. No less important issue of restoring the economic growth of the mining industry is the low 
turnover of capital and unprofitable activities for 40-50% of enterprises. Depreciation of fixed assets is 
50-75%, which negatively affects the efficiency of the main activity and low productivity. 
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Conclusions 
Thus, the authors improved the method of diagnosing the financial condition of the mining industry, 
which is based on existing approaches to rapid analysis of industrial enterprises, taking into account 
the specifics of the input data, which allows monitoring and timely response to financial problems in 
the industry. 
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