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Abstract
In order to make regional strategic management decisions of the agricultural sector it is necessary to use multifactor correlation and regression analysis, which will allow to make a thorough conclusion on the acceptability of a certain factor and help to identify the alternative factors that affect production activities in the strategic decision-making process.
As a result of conducted economic and mathematical analysis and diagnosis of correlation and determination coefficients for factors influencing the profit formation processes and, as a consequence, attracting investment in the agricultural sector of Cherkasy region, we concluded that the average product prices and seasonal conditions are the main factors among the proposed ones, namely: sales of agricultural products, assortment structure, production costs, product prices, seasonal conditions, having the greatest impact on the possibility of economic profit and profitability increase and hence – the possibility of attracting additional investment in the agricultural sector. The seasonal index itself has a direct impact on the formation of both income and expenses, thereby influencing the formation of cost and, consequently, the product prices. Thus, we can conclude that the proposed methodology for regional strategic management decisions in the agricultural sector is necessary and will help to identify alternative factors that affect production activities in the strategic decision-making process.
Keywords: strategy, economics, agrarian enterprises, modeling, foresight.
I. INTRODUCTION
The study of complex organizational systems, especially in the agricultural sector, involves knowledge of their functioning and development laws in the optimal or at least in a rational mode. Obtaining high final incomes of the named economic sphere is connected, first of all, with the purposeful influence on its separate components, i.e. with development of external and internal opportunities.
In our opinion, the potential, but not high-demand opportunities, i.e. unrealized at the time of the study, have the greatest value. Thus, ensuring the competitiveness of the regional agricultural sector, as a result of productive management, is the identification and use of real opportunities, entrepreneurial profits increase, i.e. their optimal mobilization. The author believes that it is possible to assess the sources of available opportunities, operating on the characteristics of the individual factors influence on the level of profit.
A special place in this process belongs to the improvement of methodological bases of factor analysis of the regions of Ukraine, as the underestimation or ignoring certain reasons reduces the quality of rates and proportions of production, use and absorption of material and labor resources, as well as part of the obtained economic benefits. The foundation of the causes of the phenomena used by the researcher in the economic analysis must contain all the sufficient and reliable set of facts on the issue, thus ensuring the objective connection and interdependence of the social and economic phenomena. 
In modern business conditions, when the scale of business has changed, its structure has become more complicated, unconstructive inter-economic and inter-sectoral ties have been destroyed, but adequate conditions of partnership have not been created, ignoring certain factors leads to erroneous conclusions and decisions. In this regard, it is necessary to assess the degree of impact on income of external and internal factors operating in related areas of the agricultural sector and in the analysis of economic activity to highlight the impact of factors that are “not typical”.
II. LITERATURE REVIEW
In the modern literature P.I. Bidiuk, O.M. Terentiev, T.I. Prosiankina-Zharova, V.V. Efendiiev (2017) there are several different concepts of information support. Thus, information support is studied by R. Kozhukhіvska, N. Petrenko (2017) as one of the most important ensuring functions, which quality is a determining factor in the validity of the adopted solution and the of management system effectiveness. At the same time, information support as a process is included in the concept of communication. Communication is the exchange of information through which management obtains the information needed to make effective management decisions. In the process of exchanging information, the authors N.N. Kussul and A.N. Kravchenko (2015) distinguish four basic elements: a sender is a person who generates ideas or collects information and transmits it; a message is information; a channel is a means of transmitting information; a recipient is a person to whom the information is intended.
In the works of A. N. Maryuta, N. I. Redina, Yu. A. Dolgorukov (2005), N. D. Pankratova, N. I. Nedashkovskaya, G. V. Gorelova (2017) information support is considered as a set of data and knowledge that characterizes the level of organizational development of the system and is its core element. As effective the processes of collection, accumulation, storage, retrieval, transmission and processing of information are, so is the entire management system of enterprises in the agricultural sector as a whole.
With regard to strategic management in the agricultural sector, these concepts need to be clarified. Taking into account the peculiarities of strategic management by M.Z. Zghurovskyi (2019), consisting in the assessment of promising periods, a high level of uncertainty in the future and especially uncertainty in market demand and changes in the competitive environment, we propose the following definition: the system of information support of regional strategic management in the agricultural sector is a process of continuous targeted selection of relevant information indices needed for strategic analysis, strategic and tactical planning, monitoring and preparation of effective management decisions on all aspects of production and economic activity of agricultural enterprises.
Such definition, in our opinion, reflects the peculiarities of regional strategic management in the agricultural sector, which lies in the fact that in strategic planning in conditions of uncertainty already have to provide work without which the effective use of property is impossible.
The concept of “factor”, in general, is interpreted as the cause, the driving force of any process that determines its nature or individual features L.N. Serheieva, А.В. Bakurova (2009), M.Z. Zghurovskyi (2019). Regarding the object of study, the factor can be interpreted as an objective causal phenomenon, under the influence of which the level of a particular process changes, in this case – the cost level and the structure of free entrepreneurial profit. In other words, the factor of profit level formation is a source of profit, i.e. the direction in which the opportunities of the regional agricultural sector should be sought for its optimization. That is, the factor acts as a concept of qualitative order.
The concept of “index” should be distinguished from factor. It gives quantitative and qualitative characteristics, i.e. acts as a tool to assess the impact of a particular factor. Moreover, the effect of the latter can be assessed by several indices.
Author's studies of the organizational, economic and financial condition of the regional agricultural sector allowed to identify sources where profits are generated - the quantity and quality of the agricultural sector, as one of the priority areas for mobilization of untapped opportunities to optimize business profits 
III. RESEARCH METHODOLOGY
The study of factors influence should be performed on the basis of a systematic approach, which provides for their classification into groups formed in accordance with the purpose and local objectives of strategic management. Based on the methods of classification known in the economic literature, we can identify several groups of factors that affect the level and structure of free entrepreneurial income.
First of all, it is necessary to differentiate factors on the scale of their impact. These include social, natural, economic and innovation levels. Natural factors affect the qualitative and quantitative indices. The constant development of innovation processes leads to the introduction of progressive developments in production practice. Therefore, this group should include the introduction of advanced storage and processing technologies, improvement of harvesting equipment, i.e. factors that have a positive impact on the mass and quality of the regional agricultural sector of its loss. The influence of public interests, according to the author, is in the field of tax burden, i.e. in the level of taxation of participants’ income. The influence of social factors is expressed in aspects of the use of the system of material incentives and motivation of workers, under the condition of maintaining the quality characteristics and improving the use of raw materials. 
Next, it is necessary to classify the factors on the basis of "scope of activities". They can be united to three groups: operating in industrial production, transport and in the field of production. It should be noted that large-scale factors affect these agricultural, transport and industrial factors, i.e. determine the degree of their impact. 
Of particular importance is the grouping of factors on the basis of “development opportunities”. In this regard, the factors should be differentiated into two groups: in-process and external. Within the first group, two subgroups of factors were identified, such as: regulated and conditionally regulated. This allows us to assess the potential of the agricultural sector in the development of certain groups of factors. Another goal that can be achieved is to identify the optimal conditions under which it is possible to carry out the appropriate development of factors that have the greatest impact on the size of the elements of the generated regional profit.
Grouping factors by “place of origin” allows not only to approach their choice objectively, but also facilitates the task of their quantitative description. To this end, the factors must be differentiated into three groups: technical, organizational and financial. The group of technical includes those that characterize the level of technical equipment of enterprises during harvesting: the productivity of technological equipment in production; the level of road and rail transport use in the raw materials transportation. All these factors can be conditionally attributed to the objective, i.e. those that act as the material elements of agricultural business – the means of production. Organizational factors are intertwined with technical ones and operate mainly where different areas of the agricultural sector are most closely combined. 
These factors should be classified in more detail, because when looking for opportunities to increase profits, they are of special importance. First of all, this includes the assembly methods (line, batch), as well as the timing and pace of assembly. Further, this group includes inter-factory movements of raw materials, the inexpediency and negative impact of which are confirmed by many years of practice and author's research. This sector includes such factors as methods and volume of storage in the field and factory conditions; factors that characterize the level of raw materials organization, the size of which depends on the reclamation volume, and hence the duration of the production season of raw materials processing.
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IV. RESULTS
To make the strategically correct management decisions, it is necessary to use certain rules for choosing the best or acceptable option from a set of admitted ones. Therefore, it is proposed to use the multifactor correlation-regression analysis to make regional strategic management decisions in the agricultural sector, which will allow making a thorough conclusion on the factor acceptability and helping identify alternative factors influencing production activities in the strategic decision-making process.
Each effective index depends on many factors. The more detailed the influence of factors on the value of the effective index is analyzed, the more accurate the results of the analysis are. And without a deep and comprehensive study of factors it is impossible to draw sound conclusions about the results of activities, to identify production reserves, to justify plans and strategic management decisions. In order to build and substantiate the econometric model reliability, the factor analysis method of effective indices of the regional agricultural sector according to a systematic approach was studied (Fig. 1).
We offer to investigate the main factors influencing the investment activity of Cherkasy region, where: Yit is the index that characterizes the result of financial activities; X1t, X2t, X3t, X4t, X5t are factors affecting the financial result. We have developed a variety of information sources, conducted a study of the patterns of investment formation and identified the main factors influencing the amount of net profit (loss):
Figure 1. Factor model of effective indices of the regional agricultural sector
* Built by the author on the basis of a literary source [2; 6;17; 25]

X1t – sales of agricultural products;
X2t – assortment structure;
X3t – production costs;
X4t– production prices;
X5t – seasonal conditions.
a0, a1 are the econometric parameters required to build a linear model of profit generation and investment. These parameters are calculated by the following formulas 1, 2 [8]:

                                            (1)

                            (2)
Where a0, a1 are the econometric parameters in the study of the formation and use of investment in the agricultural sector; 
t is the number of past periods on the basis of which the factor analysis of the economic result of the agricultural sector is carried out (t = 5 years (2014–2019)); 
Yt is the actual value of the studied index.
y(t)=a0+a1x1+a2x2+a3x3+a4x4+a5x5 is the econometric model of investment use and formation that reflects the dependence of investments on factors. The econometric dependence of the factors influencing the formation and use of investments in the regional agricultural sector can be reflected using five models of economic results:
y(t)=a0+a1x1+a2x2+a3x3+a4x4+a5x5;
y(t)=a0+a2x2+a3x3+a4x4+a5x5;
y(t)=a0+a3x3+a4x4+a5x5;
y(t)=a0+a4x4+a5x5;
y(t)=a0+a5x5.
To determine the averaged value of the factor, we use formula 3 [9]:


                                                         (3)
where xm is the averaged value of every studied factor (х1 – х5);
t is the number of periods (in our case t = 5);
xi is the factor value during the research years (2014-2019.).
5) r, r2 are the correlation and determination coefficients 4, 5 [8]:

   (4)
where n is a number of research periods
r is a correlation coefficient.

                                             (5)
where r2 is a determination coefficient
The statement r, r2 ≈ Нзнач. is necessary to determine an adequate model for the study of factors influencing the formation and use of investment in the regional agricultural sector. Therefore, for each econometric model of the probability of formation and use of investments, we find such indices as the multiple determination coefficient (r2) and the correlation coefficient (r), which are the main criteria for selecting one of the five proposed models. The best model is the one with the largest value of the multiple determination and correlation coefficient.
If the calculated r and r2 correspond to the statutory value, it is necessary to choose the best econometric dependence among the five possible models. In our opinion, in this case it is expedient to determine the importance of each complex factor influencing the process of formation and use of investments for the agricultural sector of Cherkasy region (Table 1). 

Table 1. Assessment of key factors influencing the attraction of investments in the agricultural sector of Cherkasy region
	Year
	Factors, %
	Total

	
	X1t – sales of аgricultural products
	X2t – assoerment structure
	X3t – organic fertilization
	X4t – average prices for the sales of products
	X5t – seasonal conditions
	

	2014
	21
	15  
	20  
	 18  
	23  
	100  

	2015
	17
	21  
	22  
	17  
	 22  
	100  

	2016
	22
	14  
	20  
	23  
	23  
	100  

	2017
	21
	15  
	21  
	21  
	21  
	100  

	2018
	20  
	16  
	22  
	19  
	22  
	100  

	2019
	21  
	19  
	21  
	18  
	21  
	100  


Source: author's development

Using Table 1 and formulas 1-4, we will calculate the indices that are needed to attract investment in the agricultural sector:
1) econometric parameters of economic result formation:
0= 0,01   and а1= 0,21
Let's define the averaged values of factors influencing the attraction of investments by means of (tab. 2):
Table 2. The averaged value of factors influencing the attraction of investment in the agricultural sector of Cherkasy region
	Average value

	Х1
	Х2
	Х3
	Х4
	Х5

	0,20
	0,17
	0,21
	0,19
	0,22


Source: author's development
To determine the importance of each factor, it is advisable to provide an econometric model of formation and use of investment in the agricultural sector. The econometric dependence of the factors influencing the formation and use of investments can be reflected by means of five transformational models of economic result formation:

y(t)=a0+a1x1+a2x2+a3x3+a4x4+a5x5;
y(t)=a0+a2x2+a3x3+a4x4+a5x5;
y(t)=a0+a3x3+a4x4+a5x5;
y(t)=a0+a4x4+a5x5;
y(t)=a0+a5x5.
1) on the basis of econometric research for the first model of formation and use of investments from the factor multiplicity the following are used: х1 (volume of products sold), x2 (assortment structure), x3 (production costs), x4 (product prices), x5 (seasonal conditions) :

y(t)1= 

y(t)1 = 
Let`s determine the correlation and determination coefficients for the first econometric dependence, using the data in Table 3.
Table 3. Data for calculation of correlation and determination coefficients for the first econometric dependence for 5 years *
	Year
	Data for calculation of correlation and determination coefficients

	
	t
	Yt
	t2
	Yt * t
	Yt2

	2014
	1
	0,21
	1,00
	0,21
	0,04

	2016
	2
	0,22
	4,00
	0,44
	0,05

	2017
	3
	0,18
	9,00
	0,54
	0,03

	2018
	4
	0,21
	16,00
	0,84
	0,04

	2019
	5
	0,21
	25,00
	1,05
	0,04

	Amount 
	15,00
	1,03
	55,00
	3,08
	0,21


*Author’s calculations

Using the formulas 4 and 5, we will obtain the following values of correlation and determination coefficient: r=2,09;   r2= 4,36. 
2) on the basis of econometric research for the second transformation model of economic performance from the factor multiplicity the following are used: х2, х3, х4, х5 :

y(t)2 = 
Let`s determine the correlation and determination coefficients for the second econometric dependence, using the data in Table 4.
Table 4. Data for calculation of correlation and determination coefficients for the second econometric dependence *
	Year
	Data for calculation of correlation and determination coefficients

	
	t
	Yt
	t2
	Yt * t
	Yt2

	2014
	1
	0,16
	1,00
	0,16
	0,03

	2016
	2
	0,14
	4,00
	0,28
	0,02

	2017
	3
	0,19
	9,00
	0,57
	0,04

	2018
	4
	0,17
	16,00
	0,68
	0,03

	2019
	5
	0,18
	25,00
	0,90
	0,03

	Amount
	15,00
	0,84
	55,00
	2,59
	0,14


*Author’s calculations
Using the formulas 4 and 5, we obtain the following values of the correlation and determination coefficients: r = 1.69 r2 = 2.85.
3) on the basis of econometric research for the third transformation model of economic performance from the factor multiplicity the following are used: х3, х4, х5 :

y(t)3 = 
Let`s determine the correlation and determination coefficients for the third econometric dependence, using the data in Table 5.
Table 5 Data for calculation of correlation and determination coefficients for the third econometric dependence *
	Year
	Data for calculation of correlation and determination coefficients

	
	t
	Yt
	t2
	Yt * t
	Yt2

	2014
	1
	0,20
	1,00
	0,20
	0,04

	2016
	2
	0,21
	4,00
	0,42
	0,04

	2017
	3
	0,22
	9,00
	0,66
	0,05

	2018
	4
	0,21
	16,00
	0,84
	0,04

	2019
	5
	0,19
	25,00
	0,95
	0,04

	Amount
	15,00
	1,03
	55,00
	3,07
	0,21


*Author’s calculations

Using the formulas 4 and 5, we obtain the following values of the correlation and determination coefficient: r = 2.24; r2= 5.02.
4) on the basis of econometric research for the fourth transformation model of economic performance from the factor multiplicity the following are used: х4, х5:

y(t)4 = 
Let`s determine the correlation and determination coefficients for the fourth econometric dependence, using the data in Table 6.
Table 6. Data for calculation of correlation and determination coefficients for the fourth econometric dependence *
	Year
	Data for calculation of correlation and determination coefficients

	
	t
	Yt
	t2
	Yt * t
	Yt2

	2014
	1
	0,20
	1,00
	0,20
	0,04

	2016
	2
	0,21
	4,00
	0,42
	0,04

	2017
	3
	0,19
	9,00
	0,57
	0,04

	2018
	4
	0,20
	16,00
	0,80
	0,04

	2019
	5
	0,81
	25,00
	4,05
	0,66

	Amount
	15,00
	1,61
	55,00
	6,04
	0,82


*Author’s calculations

Using the formulas 4 and 5, we obtain the following values of the correlation and determination coefficients: r =3,6; r2 = 13,6.
5) on the basis of econometric research for the fifth transformation model of economic performance from the factor multiplicity the following are used: х5 :

y(t)5 = 
Let`s determine the correlation and determination coefficients for the fifth econometric dependence, using the data in Table. 7.
Table 7. Data for calculation of correlation and determination coefficients for the fifth econometric dependence *
	Year
	Data for calculation of correlation and determination coefficients

	
	t
	Yt
	t2
	Yt * t
	Yt2

	2014
	1
	0,22
	1,00
	0,22
	0,05

	2016
	2
	0,23
	4,00
	0,46
	0,05

	2017
	3
	0,24
	9,00
	0,72
	0,06

	2018
	4
	0,22
	16,00
	0,88
	0,05

	2019
	5
	0,21
	25,00
	1,05
	0,04

	Amount
	15,00
	1,12
	55,00
	3,33
	0,25


*Author’s calculations

Using the formulas 4 and 5, we obtain the following values of the correlation and determination coefficients: r =2,28;  r2 = 5,20.
Let's define the best econometric model that characterizes the factors influencing the processes of formation and use of investments for the agricultural sector (Fig. 2).
According to the conducted calculations, the best model can be considered the fourth one, because the coefficients of multiple determination (3.61) and correlation (13.03) are the largest in the fourth researched model, which takes into account the regularity and dependence of the impact on financial performance of factors such as average product prices and seasonal conditions.


Figure 2. Dynamics of correlation and determination coefficients for the factors influencing the processes of profit formation and attraction of investment in the agricultural sector *
*Generalized by the author
Thus, as a result of economic and mathematical analysis of the diagnosis of correlation and determination coefficients for the factors influencing the processes of profit formation and, as a consequence, attracting investment in the agricultural sector of Cherkasy region, we concluded that the main factors among the proposed ones, namely: sales of agricultural products, assortment structure, production costs, product prices, seasonal conditions – average prices for products and seasonal conditions have the greatest impact on the possibility of economic profit and profitability increase, and hence the possibility of attracting additional investment in the agricultural sector. The seasonality index itself has a direct impact on the formation of both income and expenses, thereby influencing the formation of cost and, consequently, product prices. Therefore, it may be worth planning additional activities to reduce the impact of seasonality. In our opinion, it can be concluded that the proposed methodology for regional strategic management decisions of the agricultural sector is necessary and will help identify alternative factors influencing the production activities in the strategic decision-making process.
Effective management of a modern enterprise is impossible without the use of modern methods of economic and mathematical modeling and economic and statistical analysis. The activities of any enterprise are influenced by the factors. It is possible to estimate the results of their activity by statistics methods based on construction and analysis of the corresponding mathematical model. For multifactor models or phenomena, it is advisable to use methods of multiple correlation-regression analysis which allow to study and quantify the internal and external consequences of the factors forming the model and to establish patterns of functioning and development trends in the studied effective feature.
An important feature of the regional agricultural sector of Cherkasy region is the profitability level, in particular, indices that indicate the financial result (the amount of profit received by the enterprise during the analyzed period). That is why it is necessary to analyze how the profit of the regional agricultural sector of Cherkasy region is formed and to determine the main ways and methods of its management. In order to identify the main components that affect the amount of regional profit, we will conduct a correlation analysis of individual financial indices of enterprises in the region. To determine these dependences, we will perform correlation-regression analysis and develop an economic-mathematical model.
The main task of correlation and regression methods of analysis is to study the statistical data to identify the mathematical relationship between the studied features and establish with the help of correlation coefficients a comparative assessment of the relationship density, which has a certain numerical expression.
Correlation and regression methods of analysis solve two main problems:
- determination of the analytical form of connection between variation of X and Y signs regression equations;
- finding and statistical evaluation of the constraint equation between the effective and factorial features on the basis of regression analysis;
- interpretation of the obtained equation and its use.
The most common types of equations are:
-the factorial feature is directly related to the effective one
the effective feature is determined by a set of operating factors;
-  two effective features are caused by the action of one common cause.
Analysis of the individual factors impact on the net income and profitability indices allows us to assess certain trends that have emerged as a result of the activity of agricultural sector of Cherkasy region during 2014-2019.
The complex interaction of all factors (Х1, Х2,…..Хn) with the effective feature (Y) can be described by multiple linear regression equation of the form:
Y= a0+a1x1+ a2x2 +…… anxn,                 (6)
Using the data of correlation-regression analysis we determined the influence of the following factors on the amount of net profit, UAH million (Y), for the agricultural sector of Cherkasy region:
1) The profitability level of all activities, %, (Х1);
2) The profitability level of operational activities, %, (Х2);
3) Number of employees, thous. people (Х3);
4) Capital investments (in actual prices; UAH million (Х4);
5) gross added value (in actual prices; UAH million) (Х5);
6) Labor productivity (for 1 employee of agricultural sector, in fixed prices 2013; UAH (Х6);
These indices were grouped in the dynamics for 2014–2019, the average indices for the study period were used for analysis (Table 8).
We should decide which of the above factors have a significant impact on the effective feature. The verification of the model for multicollinearity, a linear relationship between factors, is important in the method of correlation-regression analysis. There is a stochastic (probabilistic) and functional form of multicollinearity. In the functional form, the model must have at least one factor that is functionally related to any other factor in the model or to all others.
Table 8. Summary data for correlation and regression analysis of the impact of factors on the profit of the agricultural sector of Cherkasy region
	Years
	Summary data for correlation and regression analysis

	
	Y
	X1
	X2
	X3
	X4
	X5
	X6

	2014
	17253,6
	17,5
	24,5
	645,2
	11311
	82948
	132680,4

	2015
	26728,4
	16,3
	22,8
	621,8
	19086
	113245
	159679,0

	2016
	14925,7
	8,3
	11,7
	579,8
	18640
	132354
	201516,9

	2017
	14925,7
	9,3
	21,4
	528,9
	18388
	161145
	227753,4

	2018
	101912,2
	30,4
	43,0
	500,9
	29310
	239806
	223309,9

	2019
	89330,8
	24,9
	32,7
	507,7
	49660
	277197
	275317,8

	Av.val.
	45260,7
	17,8
	26,0
	564,1
	24399,2
	167782,5
	203326,2


*Author’s calculations
	In the economic models, multicollinearity is usually manifested in stochastic form, when there is a close correlation between the factors of the model, which does not reach the functional (rij  >0,8). To test the model for the multicollinearity we form a correlation matrix using MS Office Excel-2007 (Table 9).

Table 9. Correlation coefficients matrix*
	Indices
	Factors

	
	Y
	X1
	X2
	X3
	X4
	X5
	Х6

	Y
	1
	0,911567
	0,902818
	-0,753
	0,906705
	0,808564
	0,652164

	X1
	
	1
	0,955532
	-0,43928
	0,667609
	0,608251
	0,299317

	X2
	
	
	1
	-0,55881
	0,691012
	0,547246
	0,360296

	X3
	
	
	
	1
	-0,91397
	-0,71719
	-0,92817

	X4
	
	
	
	
	1
	0,922277
	0,909654

	X5
	
	
	
	
	
	1
	0,842081

	Х6
	
	
	
	
	
	
	1


* Author’s calculations
Analyzing the data given in Table 9, it can be concluded that there is a direct correlation of significant density between the effective index and Х1 і Х2, Х4і Х5 factors, which indicates the possibility of the multicollinearity presence. That is, the greatest impact on the formation of agricultural enterprises’ profits have the profitability indices of all activities, profitability of operating activities, gross added value and the volume of capital investment. In order to eliminate the multicollinearity, we will deduce the Х3 factor – the number of employees and the Х6 factor – labor productivity. Let`s perform a regression analysis between the indices of the dependent and independent variables (Table 10) using the Regression mode MS Excel Fig. 3.

Table 10. Summary data for correlation-regression analysis of the impact of factors on the agricultural sector profit *

	Years
	Summary data for correlation and regression analysis

	
	Y
	X1
	X2
	X4
	X5

	2014
	17253,6
	17,5
	24,5
	82948
	11311

	2015
	26728,4
	16,3
	22,8
	113245
	19086

	2016
	14925,7
	8,3
	11,7
	132354
	18640

	2017
	21413,4
	9,3
	21,4
	161145
	18388

	2018
	101912,2
	30,4
	43
	239806
	29310

	2019
	89330,8
	24,9
	32,7
	277197
	49660

	
	271564,1
	106,7
	156,1
	1006695
	146395


* Author’s calculations
According to the results of regression analysis, we obtained the following data given on (Fig. 3).

Figure 3. Correlation relationship calculation*
* Author’s calculations

Based on fig. 3 the following regression equation was obtained: (7): 
Y= -45331+3640,8x1+1035,8x2+0,45 x4-0,91 x5     (7)

This equation shows that the greatest influence of all 4 factors on the effective index have the following ones:
1) the profitability level of all activities - if the index weighting increases by 1%, the profit will increase by UAH 3,640.8 million
2) the profitability level of operating activities - if the index weighting increases by 1%, net profit will increase by UAH 1,035.8 million
3) capital investments - with an increase in this factor by UAH 1million, net income will increase by almost UAH 0.45 million.
4) gross added value - when this index increases by UAH 1 million, net profit will decrease by UAH 0.91 million.
To determine the comparative strength of the influence of individual factors on the result, it is necessary to calculate the partial elasticity coefficients (і), which show for how many percent the effective feature will change by changing 1% of each factor and the fixed position of other factors by the formula:                                          (8)
where аі is a regression coefficient by the і-th  factor
хі is the average value of the і-th factor;
y is the average value of the effective feature.
Based on the formula, the following was established:
1) by the profitability increase of 1%, the amount of net profit will increase by 1.43%;
2) by the increase of the operating activities profitability of 1%, the amount of net profit will decrease by 0.6%;
3) by the capital investment increase of 1%, the amount of net profit will increase by 1.87%;
4) by the gross added value increase of 1%, the amount of net profit will decrease by 0.05%.
V. CONCLUSION
Thus, based on the correlation-regression analysis, we can conclude that profit growth is possible upon condition of all activities profitability and capital investment increase, which, in turn, provides the opportunity to introduce the latest technologies, technical complexes, advances in science and best practices for the most efficient use of land, machinery, raw materials, labor and financial resources. Along with the increase in gross output, its quality improves, the culture of production grows, the qualification of personnel increases, new jobs appear as well as the reduced costs and increased profitability of production [19].
Regarding the impact of the operating activities profitability factor, it should be noted that its increase is possible in case of the reduction of costs associated with the formation of production costs, general management, marketing activities and other operating costs. The reduction of the latter will have a positive effect on the net profit of the agricultural sector of Cherkasy region.
The value of the multiple correlation coefficient is R=0.99, which indicates a very close relationship between the factors and the effective feature. The value of the multiple determination coefficient of the obtained four-factor linear regression R2 = 0.99 means that the variation in the net profit amount by 99% is due to the above factors. The generated results of regression analysis on regression statistics are given in Table. 11.
Table 11. Density coefficients of correlation coefficients relationship
	Regression statistics 

	Multiple R
	0,998903991

	R-squared
	0,997809184

	Standard R-squared
	0,989045919

	Observation
	6


* Author’s calculations

The value of the multiple correlation coefficient R characterizes the quality of the obtained model. According to the obtained results, this coefficient is 0.99, which indicates the high correlation in the model. The R-squared value, i.e. the determination coefficient, indicates the correspondence between the original data and the regression model, because its value is as close as possible to 1 and is 0.99. Thus, the linear model explains 99% of the variation, which means the correct choice of factors. Only 1% is due to other factors that affect net income, but are not included in the linear regression model.
Table 12. Reliability indices of the correlation-regression model
	
	df
	SS
	MS
	F
	F value

	Regression
	4
	7751296949
	1937824237
	113,8627185
	0,070157963

	Remainder 
	1
	17018952,85
	17018952,85
	
	

	Total
	5
	7768315902
	
	
	


* Author’s calculations
	The rather high value of the correlation and determination coefficients indicates that this dependence is quite natural. The F value indicates that the evaluation results are quite reliable. It is worth paying attention to the dispersion and F-statistics, because their high value indicates the variation of dependent and independent variables, so the regression equation is significant.
As a result of the study, the value of the multiple correlation coefficient R=0.9 was established, which indicates a rather close relationship between the 4 factors and the effective feature. The multiple determination coefficient (R2 = 0.99) indicates that the variation in net profit by 91% is determined by such factors as: operating and total activities profitability, capital investment and gross added value, which were introduced into the correlation model.


Table 13. Correlation-regression model coefficients

	Index
	Coefficients
	Standard error
	t-statistics
	P-value
	Lower 
95,0%
	Upper 
95,0%

	Y
	-45331,0361
	5378,9929
	-8,4274
	0,0752
	-113677,6217
	23015,5496

	X 1
	3640,7154
	1044,0082
	3,4872
	0,1778
	-9624,6666
	16906,0974

	X2
	1035,7930
	918,2018
	-1,1281
	0,4617
	-12702,6499
	10631,0638

	X 4
	0,4468
	0,1045
	4,2767
	0,1462
	-0,8808
	1,7745

	X 5
	-0,9090
	0,5330
	-1,7055
	0,3376
	-7,6809
	5,8630


* Author’s calculations

	
	The critical value of Fт (0.95) = 2.74, which is 1.1 less than the actual, Fт (0.95) < Fф(2.74 <3.75), which confirms the significance of the correlation between the studied features. Testing of this model for multicollinearity showed that there is no close correlation between all pairs of factor features, and therefore this model can be taken as the basis for strategic diagnosis. Then the projection for the next 3 periods based on data from previous years using MS Office Excel and the PREDSKAZ function (Fig. 4) should be made.



Figure 4. Projection data on the amount of profit of agricultural enterprises of Cherkasy region *
* Author’s calculations

Thus, we see a tendency of profit increase for the next 3 years. As a result of correlation-regression analysis and the obtained regression equation parameters, based on the calculation of partial elasticity coefficients, it can be concluded that with an increase in profitability by 1% the net profit will increase by 1.43%; if the profitability of operating activities increases by 1%, the amount of net profit will decrease by 0.6%; with an increase in capital investment by 1%, net profit will increase by 1.87%; with an increase in gross added value by 1%, the amount of net profit will decrease by 0.05%. At the same time, capital investments and profitability indices have the greatest influence on the net profit formation.
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