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Introduction. Given the current demand, the issue of econometric modeling of 

all economic processes is relevant, as it is important to determine the immediate future 

process, to develop ways to achieve it. In this sense, the research aims to identify ways 

to increase the efficiency of agricultural products included in the consumer basket, to 

develop a methodology for modeling the process in defining the tasks to achieve it. In 

this regard, it is necessary to develop a model that integrates the process as fully as 

possible so that healthy scientific ideas can be re-used on a regular basis and put into 

practice, allowing them to make the right decisions. 

Therefore, in the planned model for improving the efficiency of agricultural 

products included in the consumer basket, the factors influencing the process of 

agricultural production are considered as broadly as possible in accordance with the 

requirements of correlation analysis. storage and sales processes are taken into account 

based on the scope of the topic. This, in turn, ensures continuity while maintaining the 

sequence of models currently being developed, and fills the gap encountered in some 

models [1]. 

In general, the creation of a model to simulate the production of agricultural 

products in the consumer basket, modeling the process of growing crops, covering 

economic processes associated with agricultural production, the relationship with the 

scenario management system, including regional weather conditions and market prices 

and differs from other research results in that it takes into account the means of 
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planning and processing the results of modeling experiments and conducts simulation 

experiments to find the best tactics and strategies for process management over several 

years. 

Analysis of the relevant literature. The article describes in detail the process 

of modeling the efficiency of agricultural products included in the consumer basket. 

Based on the methodologies of these modeling processes, a scientifically based 

proposal and recommendation to improve the efficiency of agricultural products 

included in the consumer basket has been developed. 

For example, the well-known economist, academician C.C. Gulyamov in his 

works pays special attention to the level of provision of the population with goods 

included in the consumer basket, and concludes that this can be achieved by developing 

the role of innovation in the country [2]. BE Mamarahimov also studied the issues of 

consumer baskets and food security. It is desirable to do so at the expense of importing 

products [3]. 

Research methodology. The main purpose of the study is to develop scientific 

and practical proposals and recommendations to improve the efficiency of agricultural 

products included in the consumer basket. Comparison, grouping and economic-

statistical methods were widely used in the research process. 

Analysis and discussion of results. In the stages of development of the model 

of increasing the efficiency of cultivation of agricultural products included in the 

consumer basket, the input data can be divided into the following groups: 

• production costs (labor, material costs for the formation of the insurance fund, 

for food, per unit of agricultural production); 

• results of variables (information on the efficiency and productivity of 

agricultural crops); 

• information on land resources, production, use and sales of agricultural 

products. 

It is worthwhile to study the process of cultivation of agricultural products 

included in the consumer basket in three financial, agricultural products and scenario 

data blogs. 

Financial block: 

𝑋𝐻𝑃(𝑡 + 𝑇) = 𝑋𝐻𝑃(𝑡) + (𝑋𝐻𝑇(𝑡) + 𝐷(𝑡))𝑇                       (1) 

where XHP (t) is the money in the farm account at time t; XHТ(t) - revenues to 

the economic account; D(t) - [t, t+Т]  debit from the account for the time interval. 

When the model interval T = 1, the receipts to the economic account of the 

XHТ(t) are expressed as follows: 

𝑋𝐻𝑇(𝑡) = 𝑄0(𝑡) ∗ 𝑃𝑗0(𝑡) + 𝑄1(𝑡) ∗ 𝑃𝑗1(𝑡) + 𝐾(𝑡)                        (2) 

where, Q0(t)*Pj0(t) is the sale of the crop (Q0(t) is the amount sold in the current 

time interval, Pj(t) is the current price); Q1(t)*pσ (t)  - sales of processed products (Q1(t) 

- quantity sold in the current period, Pj1(t) - current price); K(t) -debt and other funds, 

such as subsidies received from the sale of shares. 

The discount from D(t)  is calculated using the following formula: 

𝐷(𝑡) = 𝑎(𝑡) ∗ 𝑝𝑎(𝑡) + 𝑏(𝑡) ∗ 𝑝𝑏(𝑡) + (∝ 𝑝𝑎(𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) + 𝑑(𝑡)              (3) 
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where, 𝑎(𝑡) ∗ 𝑝𝑎(𝑡) is the cost of storage, 𝑎(𝑡) is the amount of product stored, 

𝑝𝑎(𝑡) is the cost of storage; 𝑏(𝑡) ∗ 𝑝𝑏(𝑡) - storage costs of processed products, 𝑏(𝑡) -

quantity of processed products, 𝑝𝑏(𝑡) -storage costs; (∝ 𝑝𝑎(𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) - current agrochemical 

costs, where ∝ is the vector, the unit cost of its components, purchased fertilizers, plant 

protection products, seeds, fertilizers, etc., taking into account storage costs. d (t) - 

current loan payments [5]. 

In many cases, it is necessary to take into account the acquisition and management 

of own financial resources in agriculture, including deposits, financial instruments 

(currency, securities). The balance of production in agricultural production activities - 

IchB is represented by the following formula: 

𝐼𝑐ℎ𝐵(𝑡 + 𝑇) = 𝐵𝐼𝑀(𝑡) + (𝑌𝑂𝐻(𝑡) − SH(𝑡) − 𝐽𝐻𝑌(𝑡) − 𝑄𝐼𝑌𝑀(𝑡)) ∗ 𝑇   (4) 

where 𝐵𝐼𝑀(t) is the amount of primary production; 𝑌𝑂𝐻(𝑡) - harvested for the 

period; Yield sold for SH(t)  period; 𝐽𝐻𝑌(𝑡) -current yield loss; 𝑄𝐼𝑌𝑀(𝑡)  - the amount 

of basic products sent for processing. 

After the agricultural products are harvested, one part is brought to the market 

as a primary product and the other part is sent for processing. The amount of product 

sent for processing - QIYM(t) is determined on the basis of the following formula: 

𝑄𝐼𝑌𝑀(𝑡 + 𝑇) = 𝑄𝐼𝑀(𝑡) + (𝐵𝑀𝑄𝐼𝐹(𝑡) − 𝑄𝐼𝑀𝑌(𝑡)) ∗ 𝑇                    (5) 

where 𝑄𝐼𝑀(𝑡) is the amount of product processed; 𝑄𝐼𝑀𝑌(𝑡)  - loss of processed 

products; 𝐵𝑀𝑄𝐼𝐹(𝑡) is a production function of primary product processing that 

depends on the initial product flow as well as the available capacities. 

The main process described in the Agricultural Products blog is the production 

process, and the cultivation of agricultural crops, as mentioned above, depends on 

weather, agrochemistry, soil fertility and many other factors. In our opinion, it would 

be reasonable to consider the growth of agricultural crops as a change in the unit of 

time - U seed s planted directly in the ground, and on this basis to adopt the following 

equation. 
𝑑𝑢

𝑑𝑡
= 𝑦𝑣𝑢 (1 −

𝑢

𝐸𝑠
) ∗ 𝑒−𝐿𝑡                                        (6) 

where, 𝑦𝑣 is the growth rate; 

𝐸𝑠 is interpreted as the ecological potential of the environment (soil fertility) and 

𝑒−𝐿𝑡. We can reduce this equation to the following form, which can be solved 

differentially: 

𝑢(𝑡) =
𝑢0∗𝐸𝑠

𝑢0+(𝐸𝑠−𝑢0)𝑒𝑥𝑝(−
𝑦𝑣(1−𝑒−𝐿𝑡)

𝐿
)

′                                (7) 

where 𝑢0 is the initial value that can be calculated as the number of seeds selected 

for sowing. As can be seen, we assume that the limiting value is t → ∞. 

𝑢𝑠 =
𝑢0∗𝐸𝑠

𝑢0+(𝐸𝑠−𝑢0)𝑒𝑥𝑝(−
𝑦𝑣
𝐿

)
′′                                     (8) 

Of course, the cultivation of agricultural products requires agro-technical 

measures to ensure food safety during the sowing and cultivation of seeds in the 

ground, protection of plants from any diseases and pests. In this sense, we consider 

agrochemical management in fertilization and pest control: 
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Although pest control decisions are limited at the agricultural level, by 

government regulation, and limited by the availability of resources, the development 

of pest control models is one of today’s requirements. Pest control efficiency - ZKS 

increase, Y(Z)  represents the amount of crop in case of pest damage, Z - represents all 

sources of production not related to pest control, such as water, fertilizer and labor. An 

increase in Y Z is observed until Y is close to the maximum potential yield. Let ZU(N, 

X) denote the percentage of crop lost from pest infestation, where N is the initial 

population of the pest and X is the pest control efficiency in the presence of pesticides 

as follows: 

𝑍𝐾𝑆 = [1 − 𝑍𝑈(𝑁, 𝑋)] ∗ 𝑌(𝑍)                                       (9) 

Pest control affects product quality and quantity. This is because the price a 

farmer receives for a commodity is equal to p, which depends on its quality, and it is 

expressed as follows: 

𝑝 = 𝑝[𝑞(𝑁, 𝑋, 𝑍)]       (10) 

Here, q shows quality as both an effective and pest control method, as well as an 

actual pressure measure against pests. Studies show that today, of course, the quality 

in pest control is increasing, but, for some treatments, such as pesticides, overuse can 

reduce q. Thus, the benefit from the efficiency of agricultural production - F is 

calculated as follows: 

𝐹 = 𝑝[𝑞(𝑁, 𝑋, 𝑍)] ∗ {[1 − 𝑍𝑈(𝑁, 𝑋)] ∗ 𝑌(𝑍)}                         (11) 
 

Here, C(X) and K(Z) are compatible pest control and other inputs. As for 

pesticides, for example, C(X) includes the purchase of pesticides, as well as equipment 

rental, hiring and monitoring of trained workers. C(X) may also include the costs of 

mitigating or compensating for environmental or health damage for which the farmer 

is responsible. In mathematical optimization terminology, F is the target function of 

the farmer [6]. 

Of course, these effects can be considered as components of the ∝ vector. In this 

case, the change in values occurs not immediately, but with delays. 

Conclusions and suggestions. In short, this model allows to calculate the cost 

of production of agricultural products included in the consumer basket, as well as to 

improve the financial result. Also, the application of the results of modeling will help 

to analyze and identify the most priority prospects for agricultural activities, to fully 

meet the consumer needs of the population. 
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