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Abstract. The innovative oriented society envisages the forming of new socially 

responsible labour relations. This range of problems is especially actual for the 

enterprises of food industry. The research is undertaken on the materials of Private 

Joint Stock Company “Monomakh” that runs tea business in Ukraine. Economic and 

mathematical methods are applied in the article: expert questioning, integral 

evaluation, taxonomical analysis. The object of the research is the process of social and 

labour relations state on Private Joint Stock “Monomakh”.  Taking into account the 

specific of enterprises of food industry, there is the necessity of forming the monitoring 

system of social and labour relations state. The next component systems are following: 

normatively-legal providing, motivational providing, providing of normal terms of 

labour safety, organizationally staffing, sociocultural providing and development of 

personnel. For estimation of monitoring system efficiency of social and labour relations 

(SLR) state of the enterprise methodology that provides determinations single indexes, 

that characterize SLR; realization of ponderability estimation of monitoring system’s 

constituents of social and labour relations by the expert workers’ interviewing by 

Private Joint Stock Company “Monomakh” estimation of expert group coordination; 

determination of reviewer expert; the use of reviewer scale for calculation of integral 

index of SLR state; calculation of taxonomical index of SLR level; comparison of 

integral and taxonomical analysis results of SLR level are given. The taxonomy index 

of monitoring system of social and labour relations state is unstable. Beginning from 

2016 had the tendency to the increase, and attained the maximum in 2017 ‒ 0,416, but 

in 2018 the index diminished ‒ 0,203, that testifies to the improper management of 



monitoring system of social and labour relations state on Private Joint Stock 

“Monomakh”. Precisely this conclusion was done on the results of integral evaluation. 

It is necessary to improve every indicator of influence separately for improvement of 

social and labour relations state, monitoring of which is effective exactly with 

application of corresponding taxonomical index and integral evaluation. The 

reasonable system of SLR state monitoring of the enterprise will allow to form a 

valuable InfoBase about existent areas of concern and work out events in relation to 

provide effective strategic development of SLR of the enterprise. 

Keywords: social and labour relations state, monitoring system, enterprise, 

economic and mathematical methods. 

1.Introduction 

Modern market differs in numerous challenges and risks and accompanied by 

the high level of competition among the enterprises of food industry for the most 

market expanding, bringing in greater part of potential consumers and achievement of 

leading position. Competition compel enterprises to be in the permanent search of new 

inventories for minimization of charges. Many companies do not absolutely analyze 

and do not engage in the search of own inventories in relation to the effectiveness 

increase. Widespread concepts “labour inventories”, “social inventories”, “inventories 

of labour productivity” are connected with functioning of the productive system of the 

enterprise and do not represent modern conceptions of socio-economic development 

of companies. At the same time with the increasing role of a person in productive 

process, there is overcosting of traditional values and traced conformity of forming of 

social over orientation production that results in enriching its social essence. The 

innovative oriented society, first of all, envisages forming of new socially responsible 

labour relations. The development of public production, influence of scientific and 

technical progress and socio-economic aspiration, logically result in the necessity of 

searching inventories production, due to the improvement of social and labour relations 

on the enterprise. This range of problems is especially actual for the enterprises of food 

industry, that need intellectual labour of highly skilled specialists, apply innovative hi-

tech equipment, have different complication labour condition, collective forms of 



labour organization, specific factors of goods productions, that influence on stress 

resistance, intercommunication and conflict of workers and as a result models influence 

of their labour behavior. 

2.Analytical literature review 

Analysis of scientific publications [1 - 17] testifies that different aspects of social 

and labour relations of the enterprise is not pay much attention nowadays. Many 

researches are devoted to the questions of social and labour relations  regulation[1-17], 

which authors describe on -macro, -meso, and -micro levels. At the same time the 

scientists don’t pay much attention to the fact that from the quality of personnel 

cooperation, the level of trust between leaders and inferiors, to security of vitally 

important necessities, workers’ interests, their development and self-realization are 

depend on the socio-economic state, increase of competitiveness positions of the 

enterprises at the market. Therefore, in the context of providing effective management 

socio-economic development of the enterprise actual orientation on determination of 

social and labour relations state with the aim of their improvement on the prospect is 

needed. Social and labour relations are relations that predefined by labour activity, that 

arise up and develop with the aim of labour life quality regulation; such relations come 

from the agreement between an employee and employer about the duties of the 

personal implementation by an employee on requiring payment principles of 

corresponding labour functions [2]. At the same time at the modern necessity of 

scientific and technical progress’ events, total computerization, considerable labour 

mobility, development of IT-technologies, labour becomes complicated. Thus, the 

character of labour changes in the direction of its intellectualization, strengthening of 

work and creativity with direct influence on development of workers. It requires new 

approaches to the labour organization, organization of productive processes, passing to 

the flexible forms of organization of both labour and management, increase of 

necessity of worker’s professional preparation, providing of deserving terms of labour 

and others. Therefore, social constituent becomes into the first place for searching the 

inventory improvements, namely, an improvement of social and labour relations state 

on the enterprise. 



3.Object and methods of researches 

The object is the research process of social and labour relations state on Private 

Joint Stock Company “Monomakh”. The subject is the research is theoretical aspects 

and methodical approaches to the development of monitoring system of social and 

labour relations state on the enterprise.  Research methods. Economic and 

mathematical methods are applied in the article: expert questioning, integral 

evaluation, taxonomical analysis. 

4.Results of researches 

It is suggested to work out the monitoring system of social and labour relations 

state of the enterprise according to the following stages:   

І. Explaining of the monitoring system of social and labour relations state of the 

enterprise. The system will have been worked out with the representatives of human 

department, department of labour health and safety protection, and other departments, 

that are related to SLR for formulation of aims, development of events in relation to 

the improvement of social and labour relations state for the next period. 

І. Explaining of the monitoring system of social and labour relations state of the 

enterprise. The system will have been worked out with the representatives of human 

department, department of labour health and safety protection, and other departments, 

that are related to SLR for formulation of aims, development of events in relation to 

the improvement of social and labour relations state for the next period. 

ІІ. Determination of basic constituents of monitoring system of social and labour 

relations state of the enterprise. By the method of experts questioning of questions of 

Private Joint Stock Company “Monomakh” personnel were determined the following 

compositions: normatively-legal providing (Іn), motivational providing (Іm), 

providing of normal terms of labour safety (Іp), organizationally-skilled providing (Іo), 

socio-cultural providing and personnel development (Іs) for monitoring the social and 

labour relations state.  

ІІІ. Choice of indexes that characterize every constituent of the monitoring 

system of social and labour relations  state of the enterprise is shown in the table 1.  

 



Table 1 

Indexes of constituents of the monitoring system of the SLR state of the 

enterprise 

№ Name of indexes 

1 2 

Normatively-legal providing (Іn) 

1 *Coefficient of collective agreement implementation of the enterprise in part of socially 

labour relations (SLR) * (Іn1) 

2 *Coefficient of new instructions development, positions, regulations  in the field of SLR* 

(Іn2) 

3 Amount of labour discussions, conflicts that arose up for a year on the enterprise (Іn3) 

Motivational providing (Іm) 

1 Wage-fund of workers, thousands of hrn. (Іm1) 

2 Bonuses fund of workers, thousands of hrn. (Іm2) 

3 Charges on personnel, thousand of hrn. (Іm3) 

Providing of normal safe terms of labour (Іp) 

1 Charges on labour protection healthy and safety, thousand of hrn. (Іp1) 

2 Coefficient of industrial injuries (Іp2) 

3 Quantity of workers t who passed advanced training on questions of labour health and 

safety, persons (Іp3) 

Organizationally-skilled providing (Іо) 

1 Coefficient of fluidity(Іо1) 

2 Labour productivity, thousand t/persons (Іо2) 

3 Part of manual operation, % (Іо3) 

Sociocultural providing and personnel development (Іs) 

1 Charges on social package per employee, hrn. (Іs1) 

2 Charges on sociocultural events, thousands of hrn. (Іs2) 

3 Quantity of workers, who passed advanced training, got higher education, persons (Іs3) 

 

*The coefficient of collective agreement implementation of the enterprise in the part 

of socially labour relations (SLR) is determined as the relation of unfulfilled points of 

collective agreement in the part of SLR to the general amount of points. 

*The coefficient of new instructions development, positions, regulations in the field 

of SLR* is determined as the relation of the amount of instructions positions, 

regulations, worked out annualy in the field of SLR to the general amount of documents 

(positions, instructions and other). 

ІV. Estimation of complex index of the component monitoring system of social and 

labour relations state of the enterprise. On the basis of single indexes is suggested to 

determine by formula 

Іі = (Іі1 + Іі2 + Іі3 )                                                          (1) 



V. Determination of every constituent ponderability by expert way at determining 

the integral index of monitoring system of SLR state of the enterprise. 

The integral index of monitoring system of SLR state of the enterprise  (ІI SLR state) 

is suggested to determine by formula: 

ІI SLR state = α∙Іn + β∙ Іm + γ∙ Іp + δ∙ Іo + £∙ Іs           (2) 

where Іn, Іm, Іp, Іo, Іs accordingly complex index of monitoring system’s 

component of SLR; α, β, γ, δ, £ is ponderability resulting of monitoring system’s 

component of SLR. The investigated enterprise is Private Joint Stock Company 

“Monomakh” is a pioneer of tea business in Ukraine. Nowadays company occupies 

about 15% of Ukrainian tea market, geographical expanding of tea raw material 

supplying is broadening constantly. In 2018 the market value of company is estimated 

in $14 million, net profit from products realization was 473577 thousand hrn., profit ‒ 

6764 thousand hrn., quantity of workers was 272 persons, high level of manual 

operations ‒ of 38,4%. 

For realization of ponderability estimation of monitoring system’s constituents 

of social and labour relations state on Private Joint Stock Company “Monomakh” the 

interview of 10 experts was conducted, that have necessary experience of food 

enterprises subdivisions management, and they hold next positions (accountant, sales 

managers, logistician, traffic manager, human resources representative) on the 

investigated enterprise. Among them there are only the 1st and 4th experts work as 

leaders on Private Joint Stock Company “Monomakh”.  The results are presented in 

table 2. 

 

 

 

 

 

 

 

 



Table 2 

Results of estimation of constituents ponderability of monitoring system of 

social and labour relations state on Private Joint Stock Company “Monomakh”  

№ 

Component  

of monitoring 

systems of  

SLR state 

Experts 

Sum 

Deviation 

from 

middle 

 sum 

Sum of 

squares 

rejections 1 2 3 4 5 6 7 8 9 10 

1 2 3 4 5 6 7 8 8 9 10 11 12 13 14 

1 
Normatively-

legal providing 
0,15 0,2 0,15 0,15 0,2 0,15 0,2 0,15 0,2 0,15 1,7 0,3 0,09 

2 
Motivational 

providing 
0,2 0,3 0,3 0,2 0,15 0,2 0,15 0,3 0,15 0,2 2,15 -0,15 0,0225 

3 

Providing of 

normal safe  

terms of labour 

0,15 0,15 0,15 0,15 0,3 0,3 0,2 0,2 0,15 0,2 1,95 0,05 0,0025 

4 
Organizationally-

skilled providing 
0,3 0,2 0,2 0,3 0,2 0,15 0,3 0,15 0,3 0,3 2,4 -0,4 0,16 

5 

Socio-cultural 

providing and 

personnel 

development 

0,2 0,15 0,2 0,2 0,15 0,2 0,15 0,2 0,2 0,15 1,8 0,2 0,04 

Total 1 1 1 1 1 1 1 1 1 1 10 0,00 0,315 

Conduct the analysis of coordination of experts’ opinion by system of indexes, 

that envisages the analysis of interview results’ variation (table 3).  

Table 3 

Analyses of coordination of expert group in relation to the estimation of 

constituents ponderability of monitoring system of social and labour relations 

state on Private Jint Stock Company “Monomakh” 

 
№  

Component of 

monitoring systems of 

SLR state  

Middle 

estimatio

n (�̅�∗)  

Dispersion

𝐷(𝑥) =
∑(𝑥𝑖−�̅�)2

𝑛
 

Standard deviation 

𝜎(𝑥) = √𝐷(𝑥)     

Coefficient of 

variation

𝐶𝑉𝜎(𝑥) =
𝜎

�̅�
 

1 2 3 4 5 6 

1 Normatively-legal 

providing 
0,17 0,0493 0,2221 0,3332 

2 Motivational providing 0,215 0,0408 0,2020 0,3030 

3 Providing of normal 

safe terms of labour 
0,195 0,0445 0,2109 0,3164 

4 Organizationally-skilled 

providing 
0,24 0,0364 0,1908 0,2862 

5 Socio-cultural providing 

and personnel 

development 

0,18 0,0474 0,2176 0,3265 

Total 1,0 0,0437 0,2090 0,3135 



The values of variation indexes testify to coordination of expert estimations on 

the separate constituents of monitoring system of social and labour relations state. 

Thus, exceeding absent of critical value (CVσ(x)≤0,33), the group, mainly, 

homogeneous. Most coordination is observed for a constituent «organizationally and 

human resourcing», and the least is «normatively-legal providing» [20]. 

Analytical research with coliciting of variation characteristics’ degree provides 

the analysis of coordination exceptionally separate indexes is undertaken. The 

estimation of coordination of expert group on the whole is based on the calculation of 

plural coefficient of range correlation (concordance coefficient). For this purpose, the 

results of interview transform in range scale (table 4). 

Table 4 

Ranking of questioning results in relation to the value of monitoring system’s 

constituents of SLR state on Private Joint Stock Company “Monomakh” 

№ 

Component of 

monitoring 

systems of SLR 

state 

Experts 

Sum 

Deviation 

from 

middle 

sum 

Sum of 

squares 

rejections 
1 2 3 4 5 6 7 8 9 10 

1 

  

Normatively-

legal providing 

  

 

3  2  3  3  5  4  2  2  1  1  26  ‒4  16  

2 
Motivational 

providing 1 1 1 1 1 2 1 1 2 2 13 ‒17 289 

3 

Providing of 

normal safe  

terms of labour 2 3 2 2 2 1 3 4 4 4 27 ‒3 9 

4 

Organizationally-

skilled providing 
5 5 4 5 4 5 4 5 5 5 47 ‒17 289 

5 

Socio-cultural 

providing and 

personnel 

development 4 4 5 4 3 3 5 3 3 3 37 7 49 

Total 15 15 15 15 15 15 15 15 15 15 150 0 652 

 

For estimation the coordination of experts’ opinions totally for five constituents, 

we will take concordance coefficient. This plural coefficient of range correlation is the 

measure of educted range estimations reliability (Kendall’s coefficient). 



We will use the educted intermediate calculations for determination of Kendall’s 

coefficient and estimations of its importance. In calculations we used formula [4, 

p.247-248]: 

                       𝑊 =
12∗𝑆

𝑚2(𝑛3−𝑛)
                                                        (3) 

m – is the amount of expert (expert number     𝑖 = 1,10̅̅ ̅̅ ̅̅ ); 

n – is the amoun of indexes (index number      𝑗 = 1,5̅̅ ̅̅ ); 

𝑆 – is a sum of rejections squares of grades sum of j-ї of the component 

monitoring system of SLR state from the average value of grades sum of all 

constituents.                                     S = 652, n = 5, m = 10 

Thus, the value of concordance coefficient is: 

𝑊 =
12 ∗ 652

102(53 − 5)
= 0,652 

It is the certificate of high degree of experts’ opinions coordination. For  

estimation of unchance of such value we will take the Pearson criterion of coordination. 

                            𝑥2 =
12∗𝑆

𝑚𝑛(𝑛+1)
                                                   (4) 

          𝑥2 =
12 ∗ 652

10 ∗ 5(5 + 1)
= 26,08 

Calculated  𝑥2 compare with the tabular value for the number of freedom degrees 

f = n-1 = 5-1 = 4 and at the set level of meaningfulness α = 0,05.  

As 𝜒𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛
2  > 𝜒𝑡𝑎𝑏𝑙𝑒

2    (𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔𝑙𝑦) 26, 08>9,5), then W = 0,652- is not 

casual size, that’t why educated results of experts’ estimations make sense and can be 

used in further researches.  

For getting reviewer results of interview in relation to meaningfulness of 

monitoring system’s constituents of social and labour relations state the calculations 

were conducted according to formulas 3 and 4. By turns the answers of interview 

results on one expert were removed and the minimum value of Kendall’s coefficient, 

in fact it testifies not only about «typicalness» but also about the additional expert’s 

informativeness. Thus, Peason coefficient𝜒𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛
2  > 𝜒𝑡𝑎𝑏𝑙𝑒

2 , and that is why 

educted experts’ results make sense and can be used in further researches. 



Generalization of conducted calculations of concordance coefficient for 

determination of reviewer experts is contained in table 5.  

Table 5 

Calculation of concordance coefficient for determination of reviewer expert 

Dismiss an expert 𝑊  𝑥2 

0 0,6520 26,0800 

1-го 0,6247 22,4889 

2-го 0,6222 22,4000 

3-го 0,6494 23,3778 

4-го 0,6247 22,4889 

5-го 0,7037 25,3333 

6-го 0,6864 24,7111 

7-го 0,6469 23,2889 

8-го 0,6469 23,2889 

9-го 0,6790 24,4444 

10-го 0,6790 24,4444 

Thus, according to table 5 the first and the fourth experts are insiders, and their 

estimations were taken as reviewer («standard») for the further calculations of integral 

index of monitoring system of social and labour relations state on Private Joint Stock 

Company “Monomakh”. We can make an assumption, that they had additional 

information during an interview, in fact, they work as the leaders of subdivisions in 

Private Joint Stock Company “Monomakh” and their answers are more meaningful and 

objective. Ranking of monitoring system’s constituents of social and labour relations 

state on meaningfulness is presented in table 6. 

Table 6 

Ranking of monitoring system’s constituents of SLR state on value 

№ Component of monitoring systems of SLR state Sum Grade 

1 Normatively-legal providing 1,7 1 

2 Motivational providing 2,15 4 

3 Providing of normal safe  terms of labour 1,95 3 

4 Organizationally-skilled providing 2,4 5 

5 
Socio-cultural providing and personnel 

development 
1,8 2 

Total 10  

 

Thus, according to interview’s results, the most essential factor of social and 

labour relations state forming is the «organizationally and staffing», farther 



«motivational providing», «providing of normal terms of labour safety» and others like 

that. The least influential is the «normatively-legal providing». 

We will use expert’s ponderability of monitoring system’s  constituents of social 

and labour relations state for the calculation of integral index, take the formula of 

multivariate average. The multivariate averages give the generalized description of 

every totality unit (in our calculation for a year) on a few characteristics simultaneously 

(in our example ‒ it is the separate component of monitoring systems of social and 

labour relations state). Thus, practically always, meaningfulness of characteristic for 

the multivariate estimation of totality unit is often considered identical, that 

economically not quite unexactly. Therefore, the expert’s evaluation of ponderability 

of every monitoring system’s  component of social and labour relations state was 

conducted for realization of more adequate integral evaluation. We conduct such 

calculation by formula [19]: 

                                                   �̅�∗ =
∑ 𝑥∗

𝑗𝑑𝑗
𝑛
𝑖=1

∑ 𝑑𝑗
𝑛
𝑖=1

                                              (5) 

where 𝑑𝑗  – is part (ponderability) of і- index on the results of interview, that was 

determined by reviewer expert’s interview, 

𝑥𝑗
∗ ‒ the normalized values of j- index. We will expect these values by formula: 

                                                𝑥𝑗
∗ =

𝑥𝑗

�̅�
                                                   (6) 

where 𝑥𝑗
∗ ‒ actual value of j- of monitoring syste’s component of SLR state, 

�̅� – is normative (if such does not exist they use standard or average) value. 

We will mark that at the calculation of integral index we take the results of 

interviwing of reviewer expert (the first and the fourth). In fact, the results of their 

interview are typical for this research of monitoring system of social and labour 

relations state on Private Joint Stock Company “Monomakh”. Due to the acceptance 

of this decision we will be able to conduct more detailed and objective analysis of the 

monitoring system of social and labour relations state on Private Joint Stock Company 

“Monomakh” for 2016-2018. Normalization of monitoring system’s indexes of social 

and labour relations state on Private Joint Stock Company “Monomakh” is presented 

in table 7. 



Table 7 

Normalization of monitoring system indexes of social and labour relations 

state on Private Joint Stock Company “Monomakh” for 2016-2018 

№ 
Index of monitoring system of SLR 

state  
Years Middle 

value 

Normalized value 

2016 2017 2018 2016 2016 2017 

1 2 3 4 5 6 7 8 9 

1 

Coefficient of collective agreement 

implementation of the enterprise in 

part of socially labour relations 

(SLR)  

0,87 0,89 0,86 0,873 0,99656 1,01947 0,98510 

2 

Coefficient of new instructions 

development, positions, regulations  

in the field of SLR 

0,12 0,08 0,09 0,0967 1,24095 0,82730 0,93071 

3 

Amount of labour discussions, 

conflicts that arose up for a year on 

the enterprise  

4 6 9 6,333 0,631612 0,94741 1,42112 

Complex index of the component ‒ normatively-legal providing 2,869127 2,7941 3,33695 

4 
Wage-fund of workers, thousands of 

hrn.  
5421 9553 13629 9534,3 0,5686 1,002 1,4294 

5 
Bonuses fund of workers, thousands 

of hrn.  
976 1624 1785 1461,7 0,6677 1,1110 1,2212 

6 
Charges on personnel, thousand of 

hrn.  
5622 9399 11533 8851,3 0,6351 1,0618 1,3029 

Complex index of the component‒ motivational providing  1,87147 3,1749 3,9537 

7 
Charges on labour protection 

healthy and safety, thousand of hrn.  
559 821 1101 827 0,6759 0,9927 1,3313 

8 Coefficient of industrial injuries  0,042 0,056 0,052 0,05 0,84 1,12 1,04 

9 

Quantity of workers t who passed 

advanced training on questions of 

labour health and safety, persons  

0,96 0,94 0,95 0,95 1,0105 0,9894 1 

Complex index of the component ‒ providing of normal safe  

terms of labour 
2,526463 3,10222 3,37132 

10 Coefficient of fluidity 0,006 0,009 0,026 0,0137 0,437956 0,65693 1,89781 

11 
Labour productivity, thousand 

t/persons 
22,15 20,4 19,12 20,556 1,0775 0,9924 0,9301 

12 Part of manual operation, %  41,3 40,4 38,4 40,033 1,031649 1,00916 0,95921 

Complex index of the component ‒ organizationally-skilled 

providing 
2,547149 2,65852 3,78716 

13 
Charges on social package per 

employee, hrn.  
714 811 917 814 0,8771 0,9963 1,1265 

14 
Charges on sociocultural events, 

thousands of hrn.  
135,2 139,8 143,3 139,43 0,969 1,002 1,027 

15 

Quantity of workers, who passed 

advanced training, got higher 

education, persons  

39 35 31 35 1,114 1 0,885 

Complex index of the component ‒ socio-cultural providing and 

personnel development 
2,9611 2,9989 3,0399 

It is necessary to take into account the indexes-stimulators (their increase is 

desirable) and destimulators (their reduction is desirable), that is why for destimulators 

we expect reverse values.  



In this calculation destimulator is an amount of labour discussion, injuiry at 

work, part of manual operation and coefficient of employee turnover. The indexes of 

destimulator contain the calculation of integral index as reciprocal.  

Corresponding calculations are given in table 8. 

Table 8 

Calculation of integral index of monitoring system state of social and labour 

relations of Private Joint Stock Company “Monomakh” for 2016-2018 

№ Index of monitoring system of SLR state 

Complex index of the component of 

monitoring system state of SLR 

2016 2017 2018 

1 2 4 5 6 

1 

Coefficient of collective agreement implementation of the 

enterprise in part of socially labour relations (SLR)  
0,996564 1,019473 0,985109 

2 

Coefficient of new instructions development, positions, 

regulations  in the field of SLR 
1,240951 0,827301 0,930714 

3 

Amount of labour discussions, conflicts that arose up for a 

year on the enterprise  
1,58325 1,0555 0,703667 

Complex index of the component ‒ normatively-legal 

providing 
3,820765 2,902274 2,619489 

1 Wage-fund of workers 0,568579 1,001961 1,42947 

2 Bonuses fund of workers  0,667729 1,111058 1,221206 

3 Charges on personnel  0,635161 1,061878 1,302972 

Complex index of the component‒ motivational 

providing  
1,871469 3,174897 3,953649 

1 Charges on labour protection healthy and safety  0,675937 0,992745 1,331318 

2 Coefficient of industrial injuries  1,190476 0,892857 0,961538 

3 
Quantity of workers t who passed advanced training on 

questions of labour health and safety 
1,010526 0,989474 1 

Complex index of the component ‒ providing of normal 

safe  terms of labour 
2,87694 2,875076 3,292856 

1 Coefficient of fluidity 2,283333 1,522222 0,526923 

2 Labour productivity 1,077544 0,992411 0,930142 

3 Part of manual operation 0,969322 0,990916 1,042526 

Complex index of the component ‒ organizationally-

skilled providing 
4,3302 3,505549 2,499591 

1 Charges on social package per employee 0,87715 0,99631 1,12654 

2 Charges on sociocultural events  0,96964 1,00263 1,02773 

3 
Quantity of workers, who passed advanced training, got 

higher education,  
1,11429 1 0,88571 

Complex index of the component ‒ socio-cultural 

providing and personnel development 
2,96107 2,99887 3,03987 

 



The expected complex indexes of the system give possibility to count the integral 

index of monitoring system of social and labour relations state on Private Joint Stock 

Company “Monomakh” for 2016-2018 (table 8). For ponderability of component 

system we accept the ponderability estimation of monitoring system’s  constituents of 

social and labour relations state of the first expert for more adequate integral evaluation 

(table 9). 

Table 9  

Calculation of integral index of monitoring system of social and labour relations 

state on Private Joint Stock Company “Monomakh” for 2016-2018 

№ 

Component 

monitoring 

systems of 

SLR state  

Complex index of 

component system 
Ponderability 

of system 

component  

Integral index of 

monitoring system 

2016 2017 2018 2016 2016 2017 

1 

Complex index 

of the 

component ‒ 

normative and 

legal providing 

3,82 2,9022 2,6194 0,15 0,573 0,435 0,392 

2 

Complex index 

of the 

component ‒ 

motivational 

providing 

1,87154 3,17507 3,95379 0,20 0,374 0,635 0,79 

3 

Complex index 

of  the 

component ‒
providing 

normal terms of 

labour safety 

2,877 2,875 3,29 0,15 0,431 0,431 0,493 

4 

Complex index 

of  the 

component ‒
organizationally 

staffing   

4,33 3,505 2,499 0,30 1,299 1,051 0,75 

5 

Complex index 

of  the 

component ‒
social and 

cultural 

providing and 

staff 

development  

2,96107 2,99887 3,03987 0,20 0,592 0,6 0,608 

Total X X X 1,00 3,2701 3,1523 3,035 

 

Thus, the integral indexes of monitoring system present the sum of integral 

monitoring system’s constituents of social and labour relations state on Private Joint 



Stock Company “Monomakh”. The integral index of monitoring system of social and 

labour relations state for 2016 presents 3,2701, for 2017 ‒ 3,1523, for 2018 ‒ 3,035. 

Expected integral estimations of monitoring system of social and labour relations state 

that serve as the reference-points of strategic management substantially change the 

value by years. In 2018 value of index substantially diminished in comparing to the 

previous periods. Thus, the executive management of Private Joint Stock Company 

“Monomakh” must use events for the improvement of tendency for providing integral 

index improvement of monitoring system of social and labour relations state. Such 

activity will assist determination of further strategic development directions of 

personnel. And for this purpose it is necessary to improve every indicator that  

influence separately. 

The result certifies the reduction of social and labour relations state in 2018 in 

comparison with previous, but this index does not get to the certain scale and can be 

used only as generalization. The benefit of this index is limited only by the estimation 

of level changes of the use of social and labour relations state on Private Joint Stock 

Company “Monomakh” that is conditioned by dynamic changes. There is more 

adequate method of taxonomical analysis in comparison with separate objects. 

For defining how the change of indexes influences on monitoring system of 

social and labour relations state on Private Joint Stock Company “Monomakh”, we will 

define the taxonomical index according to corresponding algorithm.  

Stage 1. Forming of observation matrix from table 9 (X), that is presented  in 

table 10. 

Table 10 

Observation Matrix  

 

Х = 

0,573 0,435 0,392 

0,374 0,635 0,79 

0,431 0,431 0,493 

1,299 1,051 0,75 

0,592 0,6 0,608 

 



Elements of this matrix are the standardized indexes that cannot be measured. In 

order to conduct further calculations, it is necessary to have further standardization of 

values. 

Stage 2. Standardize the value of observation matrix elements. For this purpose 

we determine the average value for every index by formula of geometrical average: 

                                          Xj = √𝑋1𝑗 ∗ 𝑋2𝑗 ∗ 𝑋3𝑗
3                                        (8) 

X1 = √0,573 ∗ 0,435 ∗ 0,392
3

 = 0,4606 

 X2 = √0,374 ∗ 0,635 ∗ 0,79
3

 = 0,5725 

 X3  = √0,431 ∗ 0,431 ∗ 0,4933
 = 0,4507 

 X4 = √1,299 ∗ 1,051 ∗ 0,75
3

 = 1,008 

 X5 = √0,592 ∗ 0,6 ∗ 0,608
3

= 0,599 

Standardize indexes and pass to the matrix of Z by formula:  

                                                  𝑍𝑗 =  
𝑋𝑗

 𝑋𝑗̅̅ ̅
                                                  (9) 

Passing to the matrix Z is presented in table 11. 

Table 11 

Matrix Z 

 

Z = 

1,244069 0,944451 0,851091 

0,653302 1,109216 1,37997 

0,956188 0,956188 1,093737 

1,288798 1,042746 0,74411 

0,986725 1,000059 1,013393 

 

Stage 3. Divide characteristics into stimulators and destimulators are the basis 

for the construction of vector-standard. The elements of this vector have such 

coordinates of Х0і and formed from the certain indexes by formula: 

{
Х0𝑗 = max 𝑋𝑗𝑖  (𝑠𝑡𝑖𝑚𝑢𝑙𝑎𝑡𝑜𝑟)

Х0𝑗 =  min 𝑋𝑗𝑖 (𝑑𝑒𝑠𝑡𝑖𝑚𝑢𝑙𝑎𝑡𝑜𝑟)
  

    Р0 = (+, +, +, +, +),  



Where  X1, X2, X4, X3, X5  – stimulator,  

Thus, for Private Joint Stock Company “Monomakh” the vector-standard has 

such coordinates:  

Р0 = (0,851091; 1,37997; 0,956188; 1,288798; 1,013393) 

Stage 4. Determine the distance between the actual index of monitoring system 

of social and labour relations state and vector-standard. The distance between an initial 

point and point of Р0 is calculated by formula: 

                                      𝐶𝑗0 =  √∑ (𝑧𝑗𝑖 − 𝑧0𝑗)𝑚
𝑖=1

2                                 (10) 

where 𝑧𝑖𝑗 – is the standardized value of j- index in the period of time i; 

  𝑧0𝑗 –is standardized value of j- index in standard. 

Сj02016 =0,74;   Сj02017= 0,492;   Сj02018 = 0,671. 

Consider educted results as initial. 

Stage 5. Determine the taxonomical index of monitoring system of social and 

labour relations state by formula Кi = 1‒di . 

For this purpose we will expect the following indexes:  

                                               𝑐0̅ =  
1

𝑚
∑ 𝑐𝑖0

𝑚
𝑖=1                                       (11) 

                                       𝑆0 =  √
1

𝑚
∑(𝑐𝑖0 − 𝑐0̅)2                                     (12) 

                                               𝐶0 =  𝑐0̅ + 2𝑆0                                        (13) 

                                                 𝑑𝑖 =  
𝐶𝑖0

𝐶0
                                                 (14) 

Determine the average distance:  

𝑐0̅ = 1/3(0,74+0,492+0,671) = 0,635 

Find 𝑆0 : 

𝑆0 = √
1

3
((0,74 − 0,635)2  +  (0,492 − 0,635)2 + (0,671 − 0,635)2)    =  

= 0,104 

Determine С0: 

С0 = 0,635 + 2*0,104 = 0,843 



Determine dі : 

d 2016 = 0,74/0,104 = 0,877;    d 2017 = 0,492/0,104 = 0,584;  

d 2018 = 0,671/0,104 = 0,796 

Determine the taxonomical index of monitoring system of social and labour 

relations state: 

K2016 = 1 – 0,877 = 0,123;     K2017 = 1 ‒ 0,584 = 0,416;  

K2018 = 1 ‒ 0,796 = 0,203 

Stage 6. Build the chart of taxonomical index’s dynamics of monitoring system 

of social and labour relations state. The dynamics of taxonomy change coefficient 

represents the level of monitoring management of social and labour relations state 

(Fig.1). 

 

 

Figure 1. Dynamics of taxonomical index of monitoring system of social and labour 

relations state on Private Joint Stock Company “Monomakh” for 2016-2018 
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Analysing figure 1 it is possible to make conclusion, that the taxonomy index of 

monitoring system of social and labour relations state is unstable. Beginning from 2016 

had the tendency to the increase, and attained the maximum in 2017 ‒ 0,416, but in 

2018 the index diminished ‒ 0,203, that testifies to the improper management of 

monitoring system of social and labour relations state on Private Joint Stock 

“Monomakh”.  

Precisely this conclusion was done on the results of integral evaluation. It is 

necessary to improve every indicator of influence separately for improvement of social 

and labour relations state, monitoring of which is effective exactly with application of 

corresponding taxonomical index and integral evaluation. 

5.Conclusions 

Procedures and rules of social and labour relations regulations are the main base 

components of model organization development. Management of social and labour 

relations in the field of labour must be based on human values and personnel brining 

to the effective social dialogue. The reasonable monitoring system of SLR state of the 

enterprise will allow to form a valuable infobase about areas of concern and work out 

the events in relation to the improvement in the field of SLR with the aim of effective 

strategic development of the enterprise. 

The modern high level of social and labour relations state on the enterprises 

envisages the requirement in safety and optimal labour terms; deserving wage level 

and stability of its payment; additional social defence of workers; presence of social 

(compensative) package, development of workers through advanced training; bringing 

in and maintenance of workers, decline of employees turnover; adaptation to the 

changes; gender equality; help to the workers in critical situations; participating in the 

system of social partnership and others. Thus, an offer of monitoring system of SLR 

state allows to educe weak points, find social inventory, realize events for improvement 

and upgrading working life. The results necessarily will be represented positively on 

efficiency functioning of all enterprises. 
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