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ABSTRACT 

The research presents results of the analysis of scientific and practical conditions 

of planning of the needs for resources, required for the implementation of the 

projects of agricultural production. The work substantiates the improvement of 

the method of forecasting the demand of natural resources, required for fodder 

production. That method expects the performance of four stages, which are based 

on production experiments and require computer modeling. The presented 

method, contrary to the existing ones, considers changeable natural-climatic, 

subject, organization, and scale constituents of the project environment of the 

agricultural production projects. Using the developed computer model for 

forecasting of the natural resource demand for fodder production under 

conditions of the agricultural servicing cooperative “Pokrova” of Zabolottsi 

community in Brody district of Lviv region, the work has studied impact of 

natural-climatic, organization and scale constituents of production conditions on 

the variation of the natural resource demand.  
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It is confirmed that the mathematical expectation of the area of the required field for the 

growing of fodder crops with a proportional change of the milking herd population is made 

according to polynomial dependencies of the second order. The correlation coefficient of the 

obtained dependencies is 0.85…0.99. It confirms a strong correlation relation between the 

mathematical expectation of the area of the field, necessary for the growing of fodder crops, 

and the structure of the milking herd population. The increase of the milking herd population 

results in the growth of the mathematical expectation and insufficient increase of the mean-

square deviation of the area of the field, required for growing of fodder crops. 

Keywords: forecasting; resources; agricultural production; computer modelling 

1. INTRODUCTION 

 Nowadays, supply of population with food products of appropriate quality is an actual 

problem. Ukraine possesses great reserves of natural resources for production of agricultural 

products of good quality both for population of the country and for export. Each year, the 

territory of Ukraine performs as the area for implementation of agricultural production projects, 

which require specific instruments for their planning (MACHAL, 2009a; TRYHUBA et al., 

2019a; TRYHUBA et al., 2019e; TRYHUBA et al., 2019f).  

 Nevertheless, the scientific and applied tasks concerning efficient planning of the 

resource demand for implementation of the projects of agricultural production are not solved. 

Such projects have their peculiarity as compared to other branches of the economy. 

Particularly, land, which has its value and productivity on some area, is the principal resource 

for those projects implementation. Moreover, natural resource demand for some projects of 

agricultural production depends on the kind of cultivated agricultural crops, their yield 

capacity, natural-climatic conditions, factors of organization and scale, characterized by 

stochastic character (ROY et al., 2019; FRAISSE et al., 2006; TRYHUBA et al., 2019b).  

 Hence, efficiency of planning of agricultural production projects depends on quality of 

foresting of the resource demand for production of the agricultural products. Such forecast 

should consider changeable production conditions, which requires labour-intensive 

calculations. For the reason it is necessary to develop a computer model, which secures 

studying of the impact of changeable production conditions on the natural resource demand for 

production of agricultural products. It sufficiently influences quality of the forecast concerning 

needs for resources, required for production of agricultural products and efficiency of the 

appropriate projects planning. 
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2. LITERATURE REVIEW 

 Resource planning tasks related to the development of new and improvement of existing 

tools in various applied fields have been solved by many scientists (MACHAL, 2009A; 

TRYHUBA et al., 2019e; RATUSHNY et al., 2019b). The developers of such tools have taken 

into account the specifics of the subject area. In addition, in order to develop quality tools, one 

should have a thorough knowledge of the subject area and an accessible database (TRYHUBA 

et al., 2019e). 

 The issue of natural resource demand for production of agricultural products is studied 

in many scientific works (INGELI et al., 2015; CARVAJAL et al., 2019; TRYHUBA et al., 

2020). Moreover, a set of researches are devoted to the tasks of the projects planning with 

consideration of the stochastic project environment (TRYHUBA et al., 2019c; RATUSHNY et 

al., 2019a; STENCL, 2012). Among them, some works concern the projects of agricultural 

production, which are characterized by risks (MACHAL, 2009A; TRYHUBA et al., 2019e; 

RATUSHNY et al., 2019b).  

 Analysis of the mentioned scientific works concerning their possible use for forecasting 

of the natural resource demand for implementation of the projects of agricultural production 

demonstrates their drawbacks. They do not consider peculiarities of changeable weather 

conditions, which set obstacles for foresting of the variable demand for natural resources, and 

tendencies of change of their figure depending of the factors of organization and scale of the 

projects of agricultural production. 

  To eliminate drawbacks of the above-mentioned methods of determination of the 

natural resource demand for production of agricultural products, one should develop the 

appropriate set of tools. The work (MACHAL, 2009B; JERABEK; SPERKOVA, 2015; 

TRYHUBA et al., 2019d) mentions that adequate managerial decisions in the progress of 

project implementation is possible of the basis of specific computer models, which consider 

particularities of their implementation. Considering forecasting of the natural resource demand 

for production of agricultural products, it is necessary to develop a computer model, which is 

based on the advanced method, and concerns changeable production conditions (natural-

climatic, organization and scale constituents).  

 The model will be able to eliminate drawbacks of the existing instruments (approaches, 

models and methods) (LJASKOVSKA et al., 2018; KONECNY; ZINECKER, 2016). 
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 Particular attention should be paid to the known method (RACHWAN et al., 2016), 

which expects argumentation of the resource demand for implementation of the projects of 

milk production by family dairy farms with consideration of changeable natural-climatic 

conditions and milk yield during the lactation period.  

 However, that method does not consider the changeable structure of a milking herd 

population (factors of organization and scale of risk), which is particular for the defined project 

environment. It is also expected for the average value (mathematical expectation) of duration 

of the periods of milking herd feeding, which does not meet the actual production conditions. 

The above-mentioned facts confirm that it is necessary to improve the method of foresting of 

the natural resource demand for fodder production. 

 The aim of the work is to develop the instruments for forecasting of the natural resource 

demand for agricultural production, which are based on computer modelling and consider 

changeable production conditions.  

To reach the set goal, it is necessary to solve the following tasks: 

• to improve the method of forecasting of the natural resource demand for fodder 

production; 

• to develop a computer model and study the impact of changeable production 

conditions on the natural resource demand for fodder production. 

3. MATERIALS AND METHODS 

 The quantitative assessment of the natural resource demand for production of 

agricultural products is proposed to be performed by means of the advanced method. It 

eliminates drawbacks of the existing methods and expects the following stages: 1) 

identification of the existing structure of a milking herd, for which fodder production is 

expected; 2) determination of the annual demand (𝑄𝑄𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 ) for k-kinds of fodder for j-age group 

of a young herd under their p-productivity; 3) calculation of the total annual demand (𝑄𝑄�𝑘𝑘𝑖𝑖 ) for 

k-kinds of fodder for the set structure of a milking herd; 4) forecast of the area of fields (𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 ), 

which are intended for growing of fodder crops. 

 Stage 1. To identify the existing structure of a milking herd, for which the projects of 

fodder production are intended, the researchers have used the reporting documents of 

enterprises or local power bodies of their location. It enables determining of the number of 

head in the milking herd of j-age group under their p-productivity. 
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 Stage 2. The annual demand (𝑄𝑄𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 ) for k-kinds of fodder for j-age group of the milking 

herd under their p-productivity is calculated by the formula: 

�𝑄𝑄𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 � = 𝑀𝑀�𝑄𝑄𝑘𝑘𝑝𝑝𝑖𝑖 � ∙ 𝑡𝑡𝑏𝑏𝑏𝑏 ∙ 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘,      (1) 

 where 𝑀𝑀�𝑄𝑄𝑘𝑘𝑘𝑘𝑖𝑖 � – is the mathematical expectation of the expected daily need for k-kinds 

of fodder for the j-age group of the milking herd under their p-productivity in i-calendar year, 

hwt; 𝑡𝑡𝑏𝑏𝑏𝑏 – is duration of b-period of the milking herd feeding, during which the k-kind of fodder 

is used, day; 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 – is the coefficient of a relative need for k-kinds of fodder for j-age group of 

the milking herd under their p-productivity. 

  The mathematical expectation 𝑀𝑀�𝑄𝑄𝑘𝑘𝑝𝑝𝑖𝑖 � of the expected daily need for k-kinds of fodder 

for a milking herd under their p-productivity in i-calendar year is measured by their caloric and 

nutritional content on the principles of dependencies, argued in the work (TRYHUBA et al., 

2019b). 

  For quantitative assessment of natural-climatic conditions of the region with the use of 

statistical data for the recognized agro-meteorological stations and methods of mathematical 

statistics, it is necessary to argue functions of distribution of the theoretical time curves of 

recovery of the grass stand f(τvr) vegetation in the spring period and time of ground f(τgf) 

freezing in the period of autumn, and their statistical characteristics (mathematical expectations 

𝑀𝑀(𝜏𝜏𝑣𝑣𝑣𝑣) and 𝑀𝑀(𝜏𝜏𝑔𝑔𝑔𝑔), mean-square deviations 𝜎𝜎(𝜏𝜏𝑣𝑣𝑣𝑣) and 𝜎𝜎(𝜏𝜏𝑔𝑔𝑔𝑔); dispersion 𝐷𝐷(𝜏𝜏𝑣𝑣𝑣𝑣) and 

𝐷𝐷(𝜏𝜏𝑔𝑔𝑔𝑔), variation coefficients 𝜈𝜈(𝜏𝜏𝑣𝑣𝑣𝑣) and 𝜈𝜈(𝜏𝜏𝑔𝑔𝑔𝑔). 

  It is known (TRYHUBA et al., 2019e), that there are some correlation dependencies 

between the moment of appearance of a true grass stand (τgb) and the moment of its vegetation 

(τvr) recovery in the spring period, as well as between the moment of stop of the grass stand 

(τge) vegetation and the first ground (τgf) freezing in the autumn period of each separate calendar 

year: 

𝜏𝜏𝑔𝑔𝑔𝑔 = 𝑓𝑓(𝜏𝜏𝑣𝑣𝑣𝑣),       (2) 

𝜏𝜏𝑔𝑔𝑔𝑔 = 𝑓𝑓�𝜏𝜏𝑔𝑔𝑔𝑔�.      (3) 

 The dependencies (2) and (3) are determined on the base of the analysis of statistical 

data of the recognized agro-meteorological stations, considering peculiarities of natural-

climatic conditions of the region, where the corresponding projects are implemented. 
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 The obtained figures of natural-climatic conditions of the region make fundamentals 

for the forecast of variable duration of the periods of fodder supply. However, duration of the 

spring (ttps) and autumn (ttpa) transition periods of cows feeding is forecasted using the 

dependencies (2) and (3) and with consideration of the figures of time of the grass stand 

vegetation recovery in the spring period and the first ground freezing in the autumn period of 

i-calendar year, which coincide with the time of completing of housing (τhe) and pasture (τpe) 

seasons of fodder supply family dairy farms (FDF) respectively: 

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 = 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 − 𝜏𝜏ℎ𝑒𝑒𝑖𝑖 ,      (4) 

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 = 𝜏𝜏ℎ𝑏𝑏𝑖𝑖 − 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 ,      (5) 

 where 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 , 𝑡𝑡𝑡𝑡𝑡𝑡𝑎𝑎𝑖𝑖  – is duration of the spring and autumn transition periods of cows 

feeding respectively in i-calendar year, day; 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 , 𝜏𝜏ℎ𝑏𝑏𝑖𝑖  – is the time of start of the pasture and 

housing seasons of cows feeding respectively in i-calendar year, day; 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 , 𝜏𝜏ℎ𝑒𝑒𝑖𝑖  – is the time of 

finish of the pasture and housing seasons of cows feeding respectively in i-calendar year, day. 

Having figures of the time of start (𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 , 𝜏𝜏ℎ𝑏𝑏𝑖𝑖 ) and finish (𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 , 𝜏𝜏ℎ𝑒𝑒𝑖𝑖 ) of the pasture and housing 

seasons of cows feeding in i-calendar year, one can make forecast of duration of the pasture 

(𝑡𝑡𝑝𝑝𝑖𝑖 ) and housing (𝑡𝑡ℎ𝑖𝑖 ) seasons of cows feeding: 

𝑡𝑡𝑝𝑝𝑖𝑖 = 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 − 𝜏𝜏𝑝𝑝𝑝𝑝𝑖𝑖 ,      (6) 

𝑡𝑡ℎ𝑖𝑖 = 𝑡𝑡ℎ1𝑖𝑖 + 𝑡𝑡ℎ2𝑖𝑖 = 𝜏𝜏ℎ𝑒𝑒𝑖𝑖 − 0 + 365 − 𝜏𝜏ℎ𝑏𝑏𝑖𝑖 = 𝜏𝜏ℎ𝑒𝑒𝑖𝑖 + 365 − 𝜏𝜏ℎ𝑏𝑏𝑖𝑖 , (7) 

 where 𝑡𝑡𝑝𝑝𝑖𝑖 , 𝑡𝑡ℎ𝑖𝑖  – are the periods of duration of pasture and housing seasons of cows 

feeding respectively in i-calendar years, day; 𝑡𝑡ℎ1𝑖𝑖 , 𝑡𝑡ℎ2𝑖𝑖  – are the first and second half-periods of 

the house feeding in cows in i-calendar year, day. 

 Having performed the appropriate calculations for a set of forecasted calendar years, 

one gets statistical data for quantitative assessment of the changeable periods of fodder supply, 

which creates a basis for the forecast of demand for variable cropping area for cultivation of 

agricultural crops. 

 Stage 3. The next stage expects determination of the total annual demand (Q ̅_k ^ i) for 

k kinds of fodder for the set structure of a milking herd. The mathematical expectation M (Q ̅_k 

^ i) of the predicted daily requirement for k-s types of feed for dairy herd p-th of its productivity 

in the i-th calendar year is determined by their energy value and nutritional value based on the 

dependencies that are substantiated in the work (TRYHUBA et al ., 2017). Coefficients (k_kjp) 
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of the relative demand for k-kinds of fodder for j-age groups of a milking herd under the set p 

productivity, constitutes 1.0 - for milking cows; 0.75 - for bred heifers and young cows of the 

age above 2 years old; 0.5 - for growing stock of 1-2 years old; 0.25 - for calves under 1 year 

age (TRYHUBA et al., 2017). 

 The total annual demand (𝑄𝑄�𝑘𝑘𝑖𝑖 ) for k-kinds of fodder for a milking herd, servicing the 

fodder cooperative (FC), is calculated by the formula: 

𝑄𝑄�𝑘𝑘𝑖𝑖 = �∑ ∑ 𝑄𝑄𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 ∙ 𝑛𝑛𝑗𝑗𝑗𝑗𝑛𝑛
𝑝𝑝=1

𝑚𝑚
𝑗𝑗=1 � ∙ 𝑘𝑘𝑠𝑠 ∙ 𝑘𝑘𝑡𝑡 ∙ 𝑘𝑘𝑑𝑑 ,    (8) 

 where 𝑛𝑛𝑗𝑗𝑗𝑗 – is livestock of j-age group of the milking herd under the set p-productivity, 

animals; 𝑘𝑘𝑠𝑠, 𝑘𝑘𝑡𝑡, 𝑘𝑘𝑑𝑑 – are coefficients of losses of k-kinds of fodder during the periods of its 

storage, transportation and distribution respectively, as well as because it is not totally eaten by 

the animals; m – is the number of age groups of the milking herd, units; n – is the number of 

productivities of the milking herd, units. 

 Stage 4. Basing on the obtained figures of the total demand (𝑄𝑄�𝑘𝑘𝑘𝑘𝑖𝑖 ) for k-kinds of fodder 

for a milking herd under their p-productivity in i-calendar year, it is possible to determine the 

expected area of fields (𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 ), which should be used for its growing: 

𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 =
𝑄𝑄�𝑘𝑘𝑘𝑘
𝑖𝑖

𝑀𝑀[𝑌𝑌𝑠𝑠𝑠𝑠]∙𝐾𝐾𝑠𝑠
,      (9) 

 where 𝑀𝑀[𝑌𝑌𝑠𝑠𝑠𝑠] – is the mathematical expectation of the expected yield capacity of s-kind 

of a fodder crop on the community territory in i-calendar year, hwt/ha; 𝐾𝐾𝑠𝑠– is the multiplicity 

of harvesting of the yield of s-kind of a fodder crop, units. 

 The expected yield of 𝑌𝑌𝑠𝑠𝑠𝑠 of s-kind of a fodder crop on the community territory is 

variable, and determination of their quantitative characteristics requires application of 

statistical data of the community. Basing on application of the methods of mathematical 

statistics and statistical data concerning yield capacity 𝑌𝑌𝑠𝑠𝑠𝑠 of s-kind of a fodder crop in i-

calendar year, the researchers can obtain a set of them {𝑌𝑌𝑠𝑠}, which makes a ground for 

argumentation of density 𝑓𝑓(𝑌𝑌𝑠𝑠𝑠𝑠) of the law of its distribution and determination of its principal 

characteristics: mathematical expectation 

𝑀𝑀(𝑌𝑌𝑠𝑠) = ∑ 𝑌𝑌𝑠𝑠𝑠𝑠 ∙ 𝑃𝑃𝑖𝑖
𝑗𝑗
𝑖𝑖=1 ,,      (10) 

 where 𝑌𝑌𝑠𝑠𝑠𝑠 – is the yield of s-kind of a fodder crop in the previous i-calendar year, hwt/ha; 

dispersion 
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𝐷𝐷(𝑌𝑌𝑠𝑠) = ∑ (𝑌𝑌𝑠𝑠𝑠𝑠 − 𝑌𝑌𝑠𝑠𝑠𝑠)2 ∙ 𝑃𝑃𝑖𝑖
𝑗𝑗
𝑖𝑖=1 ,    (11) 

 where 𝑌𝑌𝑠𝑠𝑠𝑠 – is the yield of s-kind of a fodder crop in j-interval of i-calendar year, hwt/ha; 

mean-square deviation 

𝜎𝜎(𝑌𝑌𝑠𝑠) = �𝐷𝐷(𝑌𝑌𝑠𝑠),     (12) 

 coefficient of variation 

𝜈𝜈(𝑌𝑌𝑠𝑠) = 𝜎𝜎(𝑌𝑌𝑠𝑠)
𝑀𝑀(𝑌𝑌𝑠𝑠)

.      (13) 

  Making forecast of the demand of total annual needs (𝑄𝑄�𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 )for k-kinds of fodder for a 

milking herd under their p-productivity and expected area of fields (𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 ), which should be used 

for their growing, it is necessary to make a set of calculations for i-calendar years with the 

change of duration (tbi) of b-periods of the milking herd feeding, which are determined at the 

first stage of that method. The obtained set of figures of the annual demand {𝑄𝑄�𝑘𝑘𝑘𝑘𝑘𝑘𝑖𝑖 } for k-kinds 

of fodder of the expected area of field {𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 }, intended for its growing, makes a basis for 

distribution and determination of its principal characteristics by the formulas (10-13), 

characterizing variation of the natural resource demand. 

4. RESULTS AND DISCUSSION 

  A computer model has been developed to make forecast of the natural resource 

demand for implementation of the projects of fodder supply, as well as to carry a quantitative 

assessment of the constituents of their project environment. A block diagram and algorithm of 

the computer model of forecasting of the natural resource demand for implementation of the 

projects of fodder supply have been developed on the basis of the above-presented method and 

models of changeable natural-climatic, organization and scale constituents of production 

conditions. Basing on the mentioned algorithm, the research presents a developed computer 

model of forecasting of the natural resource demand for implementation of the projects of 

fodder supply in the language Python 3.6, and its working window is presented by the Fig. 1. 

  The next stage is to make preliminary modelling to check validity of the model 

to the actual needs for natural resources for implementation of fodder supply projects. Forecast 

of the natural resource demand for implementation of the projects for fodder supply has been 

done for the conditions of the agricultural servicing cooperative “Pokrova”. That cooperative 

is engaged in production of fodder for family milking farms on the territory of Zabolottsi 
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community of Brody district in Lviv region. Validity of the proposed computer model of 

forecasting of the natural resource demand for implementation of the projects of fodder supply 

is checked according to the paired t-test. While checking validity of the model, the experimental 

and modelled figures of the demand for field area (𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 ), intended for growing of fodder crops, 

have been compared. It is determined that the deviation of the obtained figures of the required 

area of fields (𝑆𝑆𝑘̅𝑘𝑘𝑘𝑖𝑖 ), on the basis of computer modeling and obtained experimental figures of 

them, does not exceed 2.9 %. The fact confirms validity of the developed computer model of 

forecasting of the natural resource demand for implementation of the projects of fodder supply. 

 
Figure 1: A window of the computer model of forecasting of the natural resource demand for 

implementation of the projects of fodder supply 

 The developed computer model has been used to study the impact of changeable 

production conditions on the demand of natural resources for production of fodder under 

conditions of the agricultural servicing cooperative “Pokrova”. Analysis of the reporting 

documents of Zabolottsi community, where the agricultural servicing cooperative “Pokrova” 

is located, has served for setting of the existing structure of the milking herd population 

(Figs. 2, 3). 

 Basing on the composed diagram of the structure of the milking herd population of 

Zabolottsi community in Brody district, which will be serviced by FC, it is argued that the 

cooperative should plan for the total population of 250 animals. The largest share (55.2 %) is 
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taken by the milking herd with the productivity of 5000 liters/year – 138 animals (including 

cows – 96 animals, bred heifers – 18 animals, growing stock – 16 animals, calves – 8 animals). 

 However, the milking herd also includes the animals with the productivity of 4000 

liters/year – 42 animals (18.8 %), 6000 liters/year (19.2 %), 7000 liters/year – 22 animals 

(8.8 %). The obtained results concerning the structure of the milking herd population on the 

territory of Zabolottsi community make a fundamental for forecast of the needs for some kinds 

of fodder. Nevertheless, there is an adopted housing-pasture way of animals feeding, which is 

particular for project environment of the cooperative “Pokrova”. Feeding diet of the milking 

herd expects use of concentrated fodder, and consists of hay, haylage, maize silage, 

concentrated fodder (barley), fodder beet, green fodder (for extra feed and pasture). 

 
Figure 2: Diagram of the structure of population of the milking herd of Zabolottsi 

community, which should be supplied with fodder 

 Using the developed computer model of forecasting of the natural resource demand for 

implementation of the projects of fodder supply (Fig. 1), the work has studied impact of 

natural-climatic, organization and scale constituents of production conditions on variation of 

the demand for natural resources under any change of the milking herd population (Fig. 3). 
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a b 

  
c d 

Figure 3: Diagram of change of the demand for hay (a) and haylage (b), as well as the area of 

field for hay (c) and haylage (d) under changeable natural-climatic, organization and scale 

constituents of production conditions 

 The composed diagram of change of the demand for some kinds of fodder (Fig. 3) 

confirms its variable nature. Their figure is influenced both by stochastic natural-climatic 

conditions, and factors of organization and scale of production conditions on the territory of 

the mentioned community. It is noted that mathematical expectation М[Qі] of the need for some 

kinds of fodder under a proportional change of the milking herd Zn population is changed 

according to the linear dependencies, described by the equations, which are presented in the 

Tab. I. 

 The correlation coefficient of the obtained dependencies (Tab. I) constitutes 0.99, 

suggesting a strong correlation relation between the mathematical expectation М[Qі] of the 

need for some kinds of fodder and structure of the milking herd Zn population. However, one 

can observe that in case the mathematical expectation М[Qі] of the demand for some kinds of 

fodder increases simultaneous with the growth of the milking herd Zn population, the mean-

square deviation also increases. It causes growth of risk of the resource demand under the 

impact of natural-climatic, organization and scale constituents of production conditions of 

fodder production. 
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 It is marked that the mathematical expectation М[Sі] of the needs for field, intended for 

growing of fodder crops, with the proportional change of the milking herd Zn population, is 

changed according to polynomial dependencies of the second order, which are described by 

the corresponding equations (Tab. I). The correlation coefficient of the obtained dependencies 

is within 0.85…0.99, confirming a strong correlation relation between the mathematical 

expectation М[Sі] of the need for field, intended for growing of fodder crops, and structure of 

the milking herd Zn population. Simultaneously, increase of the milking herd population results 

in increase of the mathematical expectation М[Sі] and little growth of the mean-square 

deviation М[Gі] of the need for field, required for fodder crops growing. 

Table 1: Equations of dependencies of the mathematical expectation of the need for 
some kinds of fodder М[Qі] and area of field М[Sі] for their growing on changes of the 

milking herd Zn population on the territory of Zabolottsi community 
Index Equation Correlation 

coefficient 
Mathematical expectation М[Qі]of the fodder demand, hwt 

Demand for hay М[Qcі] = 44.596·Zn + 676.51 r = 0.99 
Demand for silage maize М[Qcл] = 199.71·Zn + 2948.9 r = 0.99 

Demand for haylage М[Qcн] = 95.855·Zn + 1454.9 r = 0.99 
Demand for fodder beet М[Qкб] = 177.59·Zn + 2686.4 r = 0.99 

Demand for concentrated fodder М[Qкк] = 130.59·Zn + 1955.1 r = 0.99 
Demand for green fodder М[Qзк] = 1273.6·Zn + 18944 r = 0.99 

Mathematical expectation М[Sі] of the demand for natural resources, ha 
Area of field under perennial herbs for 

hay М[Scі] = 0.0042·Zn
2 + 0.4986·Zn + 7.545 r = 0.98 

Area of field under maize for silage М[Scл] = – 0.0249·Zn
2 + 1.1126·Zn + 13.204 r = 0.95 

Area of field under perennial herbs for 
haylage М[Scн] = – 0.0298·Zn

2 + 0.8556·Zn + 7.668 r = 0.92 

Area of field under fodder beet М[Sі] = 0.0185·Zn
2 + 0.3655·Zn + 8.215 r = 0.96 

Area of field under barley М[Sі] = – 0.4293·Zn
2 + 8.351·Zn + 51.996 r = 0.85 

Area of field under perennial herbs for 
green fodder and pasture М[Sі] = 0.0879·Zn

2 + 4.0477·Zn + 62.303 r = 0.99 

 Hence, the carried research determines a figure and impact of natural-climatic, 

organization and scale constituents of production conditions of fodder production projects on 

risk of the natural resource demand. The obtained dependencies of mathematical expectation 

of the demand for some kinds of fodder М[Qі] and the area of field М[Sі] for their growing, as 

well as their mean-square deviation М[Gі] on change of the milking herd Zn population on the 

territory of Zabolottsi community, create fundamentals for qualitative assessment of subject 

risks in the projects of fodder production and argumentation of responses to the mentioned 

risks. 

5. CONCLUSIONS 
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 The improved method of forecasting of the natural resource demand for production of 

fodder expects performance of four stages, which are based on productive experiments and 

require computer modeling. The proposed method, contrary to the existing ones, considers 

changeable natural-climatic, subject, organization and scale constituents of the project 

environment of agricultural production projects. It secures appropriate forecasting of the 

natural resource demand, as well as assessing of the risk and estimating of reserves of those 

resources. 

 Basing on use of the developed computer model of forecasting of the natural resource 

demand for fodder production under conditions of the agricultural servicing cooperative 

“Pokrova” of Zabolottsi community in Brody district of Lviv region, the work has studied 

impact of natural-climatic, organization and scale constituents of production conditions on 

variation of the demand for natural resources.  

 It is determined that the mathematical expectation М[Sі] of the need for field, intended 

for growing of fodder crops, is changed along with a proportional change of the milking herd 

Zn population according to polynomial dependencies of the second order, which are described 

by the argued equations (Tab. I). The correlation coefficient of the obtained results are within 

0.85…0.99.  

 It confirms a strong correlation relation between the mathematical expectation М[Sі] of 

the need for field, intended for growing of fodder crops, and structure of the milking herd Zn 

population. Moreover, increase of population of the milking herd is followed by increase of 

mathematical expectation М[Sі] and insufficient growth of the mean-square deviation М[Gі] of 

the need for field for fodder crops growing. 
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