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METHODOLOGY FOR EVALUATING THE QUALITY OF THE 
PREDICTIONS OF CONSUMER DEMAND AND VOLUMES  

OF MINERAL-RAW MATERIAL RESOURCES PRODUCTION 
 
Abstract. The aim of the article is to develop theoretical and methodological foundations for improving 

consumer demand forecasting and the volume of mineral resources production гтвук modern conditions in order to 
identify priority areas for the mining industry development. The paper reveals the role and importance of forecasting 
for consumer demand and the volume of production of mineral resources and identifies deficiencies in forecasting, 
reducing the forecasts quality. As recommendations for improving the forecasting of consumer demand and the 
volume of mineral resources production, the multi-criteria economic and mathematical models developed by the 
authors are proposed for forecasting the volume of mineral resources production, taking into account the consumer 
demand. 

The value of work for economic science is that the forecasting of demand and production volumes is considered 
in its close relationship. The practical significance of the work lies in the possibility of applying a set of models for 
economic forecasting of demand and production volumes of mineral resources under the modern conditions. 

Keywords: forecasts, quality, consumer demand, demand, production volumes, mineral resources, quality 
indicators, integral indicators. 

 
Introduction 
One of the main scientific and practical necessities of countries that got political and economic 

independence is effective utilization of its mineral-raw resources. Taking a leading place in the world on 
these resources reserves, Kazakhstan is able to enhance its production for exporting and satisfaction of the 
national economy demands of the Republic. 

At the present time, the mining industry experiences definite difficulties due to lack of perceptions on 
perspectives of demand forming on mineral-raw resources [1].   Moreover, the developed practice of 
forecasting does not ensure the obtaining of quite accurate data in the volume and structure of demand. 

The forecasting of consumer demand and volumes of mineral-raw resources production provides an 
opportunity for the mining branch to operate effectively and satisfy the necessities of the nation economy. 
That is why it is necessary to solve issues on forecasting the consumer demand and volumes of mineral-
raw resources production in its interrelation.  In this regard, it is necessary to determine the influence of 
change of mining and geological conditions and production situations on technological, qualitative and 
economic indicators of mining industry enterprises operation.  It is necessary to investigate also the ways 
to improve the methods on forecasting the volumes of mineral-raw resources production for bauxite and 
iron-ore deposits as the rational determination of production parameters leads to its successful sale in the 
market.  

Basing on the advanced experience and scientific researches it is necessary to determine the 
estimation criteria of short-term, mid-term, and long-term forecasting for the mining industry 
development. Our researches must be based on the methods of interrelated economic forecasting of 
consumer demand and volumes of mineral-raw resources production on the base of multi-criteria 
economic and mathematical modeling allowing improving the forecasts quality.   
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The information stated above confirms that the improvement of the forecasting methods for consumer 
demand and volumes of mineral-raw resources is a topical task.   

The theoretical and methodological base of the research were the provisions and conclusions of the 
advanced theories on forecasting of consumer demand and volumes of mineral-raw resources production, 
and researches and significant conclusions of the national and foreign scientists-economists: A.A. 
Alimbayev, U.B. Baymyuratov, L.Ya. Baranova, A.I. Burachas, J. Duesenberry, A.A. Golikov, V.A. 
Gorelova, K. Kazhymurat, R.S. Karenov, N.D. Kondratyev, L. Marshall, M.G. Milgram, S.A. Sarkisyan, 
E. Hansen, S.M. Yampolskiy, P.E. Basovskiy, L.I. Bushuyeva, N.Sh. Kremer, B.G. Mazmanov and other.     

Methods. 
To implement the work the methods of multi-criteria economic and mathematical modeling, multi-

criteria optimization, expert estimations, grouping, analysis of research-methodical literature, operational 
experience, etc. were used.    

Results. 
The application of different semantic characteristics of the notion “quality of forecasts of consumer 

demand and volumes of production” determines the requirements to the techniques of its quantitative 
estimation.  The critical point is the necessity to estimate integral indicators and availability of 
corresponding differentiated single indicators for its measuring. 

In this regard, the special attention, in our opinion, deserves a work in which the development of a 
technique for quantitative estimation of quality takes into account two options for measuring and 
estimation of integral indicators: with no costs for its improving, and with such costs. These options are 
substantiated by technical and economical nature of quality. In the first case the indicators are technical 
and describe the technical level of things and phenomena; in the second, the integral indicators that reflect 
economic requirements describe not only the level, but also the effectiveness of the integral indicators.  
Sharing the mentioned approach, we will adapt it to the estimation of forecasts quality for consumer 
demand and volumes of mineral-raw resources production [2]. 

The study of the existing procedures on determining the quality of forecast of consumer demand and 
volumes of mineral resources production shows that the estimation of forecasts quality is currently 
conducted on the base of the common methodical approach. In its behind is the differentiated method 
based on separate subjective comparison of individual indicators of quality of the estimated forecast with 
values of the corresponding criteria.  The estimation is conducted without consideration of costs on 
improving the methods on assessing the integral indicators of forecasts of consumer demand and volumes 
of mineral resources [3,4,5].  

In our opinion, due to one-sided approach of some researchers, the characteristics of integral 
indicators of the forecast quality of consumer demand and volumes of production were formulated not 
accurately [6,7,8]. 

The forecast quality described in those works actually represents the technical characteristics only as 
all estimations are conducted without any costs on its improving [9,10]. 

Thus, the basis of the integral indicators estimation of the forecast quality of consumer demand and 
volumes of mineral resources production is availability of two interconnected criteria: technical and 
economical. The technical criterion of integral indicators, in our opinion, is the numerical value that 
corresponds to the optimal level of the fixed or expected requirements regarding the forecasting 
information on consumer demand and on the volume of mineral resources production. As the economic 
criterion we consider minimum costs on improving the integral indicators of the forecasts quality of 
consumer demand and volumes of mineral resources production.   

The estimation of the forecast quality of consumer demand and volume of mineral resources 
production by individual indicators on the base of technical criterion should be conducted using only 
relative indicators of different properties. Only in this case the individual indicators of forecasts quality 
expressed in the form of simple multiple ratio and having the same size will be comparable. And the 
technical criterion values of the integral indicators should correspond to its most effective level.   

In general view, the mathematical model of the forecast quality assessment of consumer demand and 
volumes of mineral resources production by the individual indicators on the base of the technical criterion, 
in our opinion, can be represented as follows: 
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 Kc = Ki Kj                                Kij (H) ,                                                                               (1) 
 

where Кc – representing quality of the forecast of consumer demand and volumes of mineral resources 
production; Кi, - actual value of i-th integral indicator used for the quality estimation of the consumer 
demand forecast; Кj, - actual value of j-th integral indicator used for quality estimation of the production 
volume forecast; Кij (н)- criterion of estimation (normative value) of the forecast quality regarding 
individual indicator of i-th integral indicator of consumer demand and j-th integral indicator of production 
volume. 

 
For the numerical estimation of the representing quality of the forecast of consumer demand and 

production volume it is proposed to calculate a range of individual indicators. All individual indicators 
describing the quality of the forecasts of consumer demand and production volume, in our opinion, can be 
divided in three groups: indicators of accuracy, reliability, and confidence. The indicators of reliability in 
its turn can be divided into the following subgroups: deviation values of the reference forecast, indicators 
of connection closure (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Indicators of forecasts quality 
 
Using the technique on assessing the forecasts quality for consumer demand and using the technique 

on assessing the forecasts quality for production volumes we have calculated typical values of relative 
error of the forecast for consumer demand and production volume. Its interpretation is shown in Tables 1 and 2.  

 
Table 1- Interpretation of relative errors of forecasts for mineral resources production volumes 

 
Short-term forecast, % Mid-term forecast, % Long-term forecast, % Interpretation 

1,5-2,5 <10 <20 High accuracy 
2,5-5 10-20 20-30 Good accuracy 
5-15 21-30 31-50 Satisfactory accuracy 
> 10 >30 >50 Unsatisfactory accuracy 

Accuracy indicators Reliability indicators Confidence indicators 
 

Absolute error 

Average absolute error 
 

Mean-square error 
 

Relative error 
 

Average relative error 
 

Deviation values of 
reference forecast  

 

 
Indicators of 

connection closure  

Additional probability 
of forecast   

Linear correlation 
coefficient Correlation index 

Indicators of forecast quality  
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Table 2 – Interpretation of relative errors of forecasts for consumer demand on mineral resources 
 

Short-term forecast, % Mid-term forecast, % Long-term forecast, % Interpretation 
<5 <10 <15 High accuracy 

5-10 10-20 15-30 Good accuracy 
11-25 21-50 31-75 Satisfactory accuracy 
> 25 >50 >75 Unsatisfactory accuracy 

 
It should be noted that the criteria values of the forecast relative error are subjective   [11,12,13]. 
This approach to estimation of the forecast quality is possible only under the condition that the 

advance period has already finished and there are actual data on consumer demand and volume of mineral 
resources production, and under the retrospective forecasting. In the latter case, the available information 
is divided into two parts, one of which covers previous data on consumer demand and on the volume of 
mineral resources production, and another – later data.     

The first group data allow assessing the parameters of multi-criteria economic and mathematical 
model of the forecast, and the second group data are considered as actual data of the forecasted indicator. 
The forecast error obtained prospectively characterizes the a priori quality of the forecast for the consumer 
demand and production volume (Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note          -                                entered partially and completely  
 

Figure 2 – The scheme of interconnection of integral indicators and errors of the group quality of the forecast for consumer 
demand and production volumes of mineral resources. 

 

The group quality of the forecast for consumer demand and production volumes производства 

accuracy reliability confidence Integral  
indicators 

 
Accuracy error of the 

consumer demand  

 
Reliability error of the 

consumer demand  

 
Confidence error of the 

consumer demand  

 
Accuracy error of 
production volume 

forecast   

 
Reliability error of 
production volume 

forecast   

 
Confidence error of 
production volume 

forecast   

Group error 

Deviations 
 of integral 
indicators 
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Thus, the determination of the forecast quality for consumer demand and mineral resources 
production volume under the conditions of uneven dynamics of the mining manufacture cannot be based 
on the estimation of its technical level only. For the complete characteristics of integral indicators of the 
forecast for consumer demand and mineral resources production volumes (especially to reveal the reserves 
for the growth of efficiency by quality enhancement) the technical level only is not enough. It is also 
necessary to determine the level of effectiveness, calculated by the indicators of actual and reference 
effectiveness, to the corresponding indicators of properties while making the forecast for the production 
volume, and for the consumer demand forecast.   The level of effectiveness corresponding to representing 
quality of the forecast can be calculated using the following equations [14]: 

 Lс = Ej(n)/Ej,                (2) 

  Ldm =E i(n)/Ei                    (3) 

where, Ej(n) – effectiveness of the reference forecast that corresponds to the reference (normative) value 
of j-th integral indicator during the production volume forecast; E i(n)- effectiveness of the reference 
forecast that corresponds to the reference (normative) value of i-th integral indicator during the consumer 
demand forecast; E i – effectiveness of the estimated forecast that corresponds to actual value of i-th 
integral indicator during the consumer demand forecast; Ej- effectiveness of the estimated forecast that 
corresponds to actual value of j-th integral indicator during the production volume forecast. 

The effectiveness corresponding to the integral indicators can be determined differentially by one of 
the costs elements using a group method – by combination of elements, and in its entirety – by all 
elements of costs [15].  

Therefore, in very general view, the representing quality can be corresponded by the levels of 
effectiveness in differentiated, group, and integral expressions: 

Lci =  Eci (N) /Eci;  L cn     =  E cn (N) /E cn; L cm   =  E cm  (N) /E cm                 (4) 

L cj =  E cj (N) /E cj;   L cl    =  E cl (N) /E cl; L ck =  E  ck (N) /E ck      (5) 

where, i- one of the cost elements used for estimation of integral indicator effectiveness of consumer 
demand forecast quality; j – one of the costs elements used for estimation of integral indicator 
effectiveness of production volume forecast quality; k- whole assembly of elements of production volume 
costs; l- a group of elements of production volume costs; m- whole assembly of elements of consumer 
demand costs; n- a group of elements of consumer demand costs. 

So, three types of economic indicators of effectiveness can correspond to one technical indicator of 
the forecast of consumer demand and production volumes. 

Another critical point of the quality estimation of the forecast of consumer demand and mineral 
resources production volumes is an opportunity of direct utilization of individual indicators of the group 
and integral quality [16,17].    

Due to incompatibility of absolute individual indicators, the group and integrated forecasts of 
consumer volumes of mineral resources production should be calculated on the base of relative individual 
indicators. The general base of relative indicators calculation allows its joining into one expression and 
determining the group and integrated quality. 

The group coefficient of quality (Gc) of the forecast of consumer demand and mineral resources 
production volumes can be expressed by the following target function [18]: 

 

Ki = 
∑ ୟ୧	୧ౣషх
ౠసభ

∑ ୟ୧	ౣషх
ౠసభ

∗
∑ ୠ୨	୨షх
ౠసభ

∑ ୠ୨	షх
ౠసభ

                           min    (6) 

 

where Ki – actual value of i-th integral indicator used for the demand forecast quality assessment; Kj - 
actual value of j-th integral indicator used for the production volume forecast quality assessment; bj- a 
parameter characterizing the significance of j-th integral indicator used for the production volume forecast 
quality assessment; ai- a parameter describing the significance of the 1-st integral indicator used for the 
demand forecast quality assessment; n – assembly of all known integral indicators used for quality 
assessment of production volume forecast;  m –assembly of all known integral indicators used for quality 
assessment of consumer demand forecast;  х- integral indicators not taken for the calculation. 
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The technical indicator of the group forecast quality for consumer demand and mineral resources 
production volumes, the same as for the assessment of integral indicators can be corresponded by 
individual, group, and integral values of effectiveness levels: 

 
  Lri =  Eri(N) /Eri ;             L rrn    =  E rrn (N) /E rn;        L rm   =  E rm  (N) /E rm                        (7) 
 

L rj =  E rj (N) /E rj ;       L rl    =  E rl (N) /E rl;                L rk =  E  rk (N) /E rk           (8) 

 
The integral quality should be estimated by the values of the whole assembly of integral indicators. 

The integral quality coefficient (Qc) of the forecast for consumer demand and production volumes can be 
represented as follows: 

 

Kк = 
∑ ୟ୧	୧ౣ
ౠసభ

∑ ୟ୧	ౣ
ౠసభ

∗
∑ ୠ୨	୨
ౠసభ

∑ ୠ୨	
ౠసభ

                       min                                                               (9) 

 
The levels of effectiveness corresponding to the technical indicator of the integrated quality are 

determined by the following expressions: 
 
  Lki =  Eki(N) /Eki ;               L kn    =  E kn (N) /Ek n;   L km   =  E km  (N) /E km                          (10) 
 

  L kj =  E kj (N) /E kj ;             L kl    =  E kl (N) /E kl;    L kk =  E  kk (N) /E kk                     (11) 

 
The considered methods and indicators system are based on individual estimations and allow 

determining the interconnection of the levels of individual properties, conceptual characteristics of 
forecasts quality of consumer demand, production volumes, and effectiveness. Table 3 shows the 
indicators classification.  

 
Table 3 – Classification of indicators of quality and effectiveness of forecasts  

of consumer demand and mineral resources production volumes 
 

Conceptual 
characteristics of quality 

Indicators of quality and effectiveness  

individual group integrated 
Representing Kc = Ki Kj        Kij (N) 

Lci =  Ei (N) /Ei 

L cj =  E j (N) /E j 

L cn     =  E cn (N) /E cn; 
L ce     =  E ce (N) /E ce 

L cm   =  E cm  (N) /E cm 

L ck =  E  ck (N) /E ck 

Group Lri =  Eri(N) /Eri ; 
 

L rj =  E rj (N) /E rj 

m-x                  m-x      n-x 
Ki= ∑ai Ki / ∑ai *∑bj Kj / ∑bj 
i=1            i=1                               j=1 

min 

L rn    =  E rn (N) /E rn 
L re =  E re (N) /E re 

L rm   =  E rm  (N) /E rm 
 

L rk =  E  rk (N) /E rk 

Integrated Lki =  Eki(N) /Eki ; 
 

L kj =  E kj (N) /E kj 

L kn    =  E kn (N) /Ek n; 
 

L ke    =  E ke (N) /E ke 

m           m 
Kk= ∑ai Ki / ∑ai  * 

i=1            i=1
 

n                n 
*∑bj Kj / ∑bi 
j=1 j=1 

min 

L km =  E km (N) /E km 
 

L kk =  E kk (N) /E kk 
 
As mentioned above, under the conditions of uneven dynamics of the mining industry, the technique 

on determining the forecast quality of consumer demand and mineral resources production volumes 
should be oriented on the group quality and meet the following requirements [19,20,21]: 
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- be suitable for assessment of a posterior and a prior quality of forecasts;    
- be based on generalized assessment of the most important set of properties of the mineral resources 

quality; 
- be based on quantitative estimation of error value of the forecast for consumer demand and mineral 

resources production volumes; 
- eliminate the measuring scale of the levels of consumer demand and production volumes;   
- include indicators that take into account the cyclic nature of consumer demand change; 
- take into account the indicators allowing making comparisons of the considered forecasts with the 

reference forecasts of a definite type; 
- the indicators taken for the estimation should not correlated between each other; 
- the selected indicators should be estimated by its significance and confidence; 
- the final estimation should be expressed in the form of a simple multiple relation and 

represent a target function minimizing the group error of the consumer demand and mineral 
resources production volumes; 

- a technique should be easy and applicable for the mining enterprises.  
The calculation of the group quality coefficient is reasonable to be conducted if there is positive 

correlation between the forecasted and actual indicators of consumer demand and production volumes 
(R>0) as negative correlation (R <0) and its absence (R-0) is a satisfactory basis for empirical refutation of 
the forecast. 

While developing the methodical provisions for the group assessment of the forecast quality the issue 
on interpreting the coefficient proposed by us is of the special significance.   

Taking into account a model of the forecast group quality of consumer demand and production 
volumes under the conditions of uneven dynamics of the mining enterprise, and considering that the 
forecast errors represent a deviation value of i-th integral indicators of quality from its reference values, 
the interconnection of the integral indicators and forecast errors of consumer demand and mineral 
resources production volumes can be represented as follows.      

Every i- th integral indicator that forms the group quality of the consumer demand is corresponded by 
i-th special error, and every j-th integral indicator that forms the group quality of the production volume 
forecast is corresponded by j-th special error. The i-th and j-th special errors taken for the assessment, in 
its entirety determine the group error of the forecast for consumer demand and mineral resources 
production volumes. 

 
Discussion.  
Thus, the intent of the group quality coefficient is that it represents a group error of the forecast of 

consumer demand and mineral resources production tending to minimum. And the integrated coefficient 
of quality reflects the integrated error of the forecast of consumer demand and mineral resources 
production volumes tending to minimum, and an individual coefficient of quality describes a special error 
used in the calculation to assess the forecast quality of consumer demand and production volumes, and 
tending to its normative (reference) value on consumer demand and volume of mineral resources 
production. 

The group coefficient of quality should be used for characteristics of the group level of the forecast 
quality of consumer demand and volumes of mineral resources production. 

The suggested typical values of the group coefficient and its interpretation are shown in Table 4.  
 

Table 4 – Interpretation of the group coefficient  
of the forecast quality for consumer demand and production volumes 

  
Gc  

Interpretation Short-term forecast Mid-term forecast Long-term forecast 
<0,11 <0,10 <0,27 High quality 

0,11-0,19 0,19-0,31 0,27-0,42 Good quality 
0,20-0,31 0,32-0,52 0,43-0,76 Satisfactory quality 

>0,31 >0,52 >0,76 Unsatisfactory quality 
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Conclusion.  
Developed by the authors the multi-criteria economic and mathematical model of the forecasting for 

mineral resources production volumes considering the consumer demand assumes the measurement of the 
group quality of the forecast of consumer demand and production volumes under the conditions of uneven 
dynamics of the mining industry. For the successful measurement of the group level of the forecast quality 
for consumer demand and mineral resources production volumes, the estimation of the quality group 
coefficient under uneven dynamics of the mining industry development should be conducted at the stages 
of elaboration, adoption, and correction of forecasts.  

At the stage of elaboration the group coefficient of quality should be used for the selection of forecast 
methods of the consumer demand and production volumes, for estimation of a priori quality of 
information and forecasting models, selection of models with suitable statistical characteristics and 
forecast expertise. At the stage of adoption the group coefficient of the forecast quality for production 
volumes should be applied to reveal a moment of consumer demand transition into the development mode 
of alternative option of the forecast, and to estimate the correspondence of the conditions of consumer 
demand forming to the forecasted conditions.  At the stage of correction it is recommended to determine 
the trends on improving the selected techniques and forecasting methods of consumer demand and mineral 
resources production volumes using the group coefficient of the quality.   

Introduction of the proposed method of the forecast quality estimation of consumer demand and 
mineral resources production volumes into the forecasting activity, in our opinion, will enhance the 
reliability, accuracy, and confidence of the developed forecasts that will result in more effective influence 
of forecasts on the level of accepting management decisions in industry and sale of the extracted mineral 
resources.    
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МИНЕРАЛДЫ-ШИКІЗАТ РЕСУРСТАРЫНЫҢ ӨНДІРІС КӨЛЕМІ МЕН ТҰТЫНУШЫЛЫҚ 

СҰРАНЫСЫНА ҚАТЫСТЫ БОЛЖАМДАРДЫҢ САПАСЫН БАҒАЛАУ ƏДІСТЕМЕСІ 
 
Аннотация. Мақаланың мақсаты тау-кен өнеркəсібін дамытудың басым бағыттарын анықтау үшін 

қазіргі кездегі минералды шикізатты өндіру көлемі мен тұтынушылық сұранысын болжауды жетілдірудің 
теориялық жəне əдістемелік негіздерін əзірлеу болып табылады. Жұмыста тұтынушылық сұраныс пен 
пайдалы қазбаларды өндіру көлемін болжаудың рөлі мен маңызы көрсетіліп, болжамдардың сапасын төмен-
дететін болжаудағы кемшіліктер анықталған. Минералды-шикізат өндірісінің көлемі мен тұтынушылық 
сұранысты болжауды жетілдіру бойынша рекомендациялар ретінде авторлармен əзірленген тұтынушылық 
сұранысты есепке алатын минералды-шикізат өндірісінің көлемін болжайтын көп критерийлі Eкономикалық-
математикалық модель ұсынылды. 

Жұмыстың Eкономикалық ғылым үшін құндылығы ондағы сұраныс пен өндіріс көлемінің болжамдары 
олардың тығыз қарым-қатынастарында қарастырылатындығында жатыр. Жұмыстың тəжірибелік маңызы 
заманауи жағдайларда минералды-шикізат ресурстары өндірісінің көлемі мен сұранысын Eкономикалық 
болжау үшін үлгілер кешенін қолдану мүмкіндігінде жатыр. 

Түйін сөздер: болжамдар, сапа, тұтынушылық сұраныс, сұраныс, өндіріс көлемдері, пайдалы қазбалар, 
сапа көрсеткіштері, интегралдық көрсеткіштер. 
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МЕТОДИКА ОЦЕНКИ КАЧЕСТВА ПРОГНОЗОВ ПОТРЕБИТЕЛЬСКОГО СПРОСА И ОБЪЕМОВ 

ПРОИЗВОДСТВА МИНЕРАЛЬНО-СЫРЬЕВЫХ РЕСУРСОВ 
 
Аннотация. Целью статьи является разработка теоретических и методических основ совершенствова-

ния прогнозирования потребительского спроса и объемов производства минерально-сырьевых ресурсов в 
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современных условиях для выявления приоритетных направлений развития горнодобывающей промышлен-
ности. В работе раскрыты роль и значение прогнозирования потребительского спроса и объемов произ-
водства минерально-сырьевых ресурсов и выявлены недостатки прогнозирования, снижающие качество 
прогнозов. В качестве рекомендаций по совершенствованию прогнозирования потребительского спроса и 
объемов производства минерально-сырьевых ресурсов предложена многокритериальная экономико-мате-
матическая модель прогнозирования объемов производства минерально-сырьевых ресурсов с учетом 
потребительского спроса, разработанная авторами статьи. 

Значение работы для экономической науки заключается в том, что в ней прогнозирование спроса и 
объемов производства рассматривается в их тесной взаимосвязи. Практическая значимость работы заклю-
чается в возможности применения комплекса моделей для экономического прогнозирования спроса и 
объемов производства минерально-сырьевых ресурсов в современных условиях. 

Ключевые слова: прогнозы, качество, потребительский спрос, потребность, объемы производства, 
минерально-сырьевые ресурсы, показатели качества, интегральные показатели. 
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