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Abstract. In this article, the theoretical basis of the processes of using food resources in the
Republic of Uzbekistan is studied. Also, the issues of production and use of primary food products
delivered to the population were considered, and the meat and dairy products produced and
delivered to the population in 2001-2021 were analyzed economically. In studying and analyzing
the consumption of these products, numerical results were obtained by creating an econometric
model of this process. Based on the results, economic analyses, conclusions and proposals were
developed. Also, in this article, a program was created using the Python programming language
to perform correlation and regression analysis.
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AXOJIMHUHT TYIIT BA CYT MAXCYJ/IOTJIAPUTA TAJTABUHUHT 3KOHOMETPUK
MOJEJ/IJIAPUHU AJITOPUTMJIALITUPHUIL BA JACTYPJIALI

Townyaoe bek30d
Towkenm dassam ukmucoduém yHusepcumemu

AuHomauus. Yw6y makoaada Y36exucmon Pecny6aukacuda o3uk-08Kam pecypcaapuoan
¢olidanaHuw HcapaéHaapuHuHe Ha3apuil acocaapu ypeaHusazaH. LllyHuHzdek, axoauza emkasub
6epu/2aH 6upAaAMYU 03UK-08KAM MAXCY/10MAAPUHU UWAA6 YUKapuW 8a yaAapdaH gotidasaHul
Mmacaaanapu Kypub vukuau6, 2001-2021 iiurirapoa uwiab yukapuieaH ea axoauza emkasub
bepuseaH gyum ea cym Maxcy/10maapu ukmucooull maxaua KuAauHeaH. Ywoy maxcysiomaap
UCMEBMONUHU YP2aHUW 8d Maxau KUuAuwoa yuby *HapaéHHUHZ 3KOHOMempuk ModeauHu
spamuwl OpKaAau COHAU Hamuxcaaap oauHou. OauHeaH Hamudcaaap acocuda ukmucodull
maxauaaap, xyaoca 8a makaugaap uwaab yukuadu. lllyHuHzoek, yw6y makosnada Python
dacmypaaw muau épdamuda KoppeAsiyuoH 8a pespecCuoH MmaxAu/qHu amaazd owupysuu
dacmyp apamuaou.

Kaaum cy3aap: o3uk-oékam xasgcuszaueu, 3KOHOMempuk Modeab, KOppeasyus,
peapeccusi, pezpeccusi meHaAamacu, xcydm Koppeasayus, ypmaua Keaopamuk YemJ adHUu,
ducnepcusi.
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AJITOPUTMU3ALIUA U TPOTPAMMHPOBAHUE 3KOHOMETPUYECKUX MOJIEJIEA
CITPOCA HACEJIEHUA HA MACHYIO U MOJIOYHYIO TPOAYKL IO

Townyaoe bek300
Tawkenmckull 20cydapcmeeHHbll IKOHOMUYECKU yHU8epcumem

AHHomayusA. B daHHOU cmambve uccaedyromcsi meopemuyeckKue OCHO8bl NPOYEccos
Ucno/b308aHusi NpodosobCmeeHHbIX pecypcos8 8 Pecnybauke Y3b6ekucman. Takaice
paccmompeHbl 80Npocbl Npou3eodcmea U UCNO0/1b308AHUS NEPBUYHLIX NUUWEBbIX NPOJYKMOS,
nocmas/sieMvlX HACeAEHUK, a Mmakdxice npoudgedeHHvle U NoCcMas/eHHble HACeNeHUR)
MACOMO104Hble npodykmbl 6 2001-2021 200ax npoaHaau3upo8aHsvl 3KOHoMu4vecKu. Ilpu
U3y4eHUuu U aHa/au3e nompebaeHust 3mux npodyKmoe 6biau NoJ1y4eHbl YUCAEHHbIE pe3y1bmdambl
nymem co030aHuUsi 3KOHoMempu4eckoll Mmodeau 3mozo npoyecca. Ilo pe3yabmamam 6blau
paspabomarvl SIKOHOMUYECKUe aHa/1u3bl, 8b1800bl U npedoxceHus. Takice 8 daHHOU cmambe
€030aHa NPo2pamma c Ucno/Ab308aHUEM 513blKA NpoepammuposaHusi Python das npoeedeHus
KOppeasiyuOHHO20 U pe2pecCUOHH020 aHAAU3A.

Kawuesswie caoea: nuujesasi 6e30nacHocmy, 3IKOHOMempuyeckasi Modesab, KOppeasyusi,
peapeccusi, ypagHeHue pezpeccuu, napHas Koppeasayus, cpedHekeadpamuyeckoe OmK/aAOHEHUe,
ducnepcus.

Introduction.

Currently, a number of important reforms are being carried out in our country to provide
the population with quality primary food products. In particular, if we look at the types of
primary food products, these are meat and meat products, milk and milk products, wheat, rice,
vegetables, fruits, sugar and dairy products. Also, when it comes to the lifestyle and health of
the population, the role of protein-rich meat and dairy products in these food products is
incomparable. Of course, the issue of regularly delivering products necessary for human health
to the population is a complex one. The reason is that in order to solve this problem, it is
necessary to produce the necessary amount of product per capita. This production process is
directly related to the development of animal husbandry. It is also necessary to determine the
amount of necessary production products, to determine the factors affecting it, and to perform
econometric modeling.

Therefore, a number of decisions and decrees have been issued in our country on the
development of animal husbandry and the study of the experiences of developed countries in
the use of modern technologies. In particular, the decision PQ-4243 of the President of the
Republic of Uzbekistan "On measures to further develop and support the livestock sector”
defines the following measures and priority tasks. Rapid development of the livestock sector
plays an important role in providing our people with cheap and high-quality meat and other
food products, especially in increasing the employment and income of citizens living in rural
areas. At the same time, the current state of affairs in the regions requires specific
comprehensive measures to support the enterprises of this sector, increase the feed base,
improve breeding, including the development of artificial insemination, and strengthening the
material and technical base of breeding farms. it is necessary to implement the measures.
Comprehensive support for entrepreneurial initiatives of our people in the development of
animal husbandry, wide introduction of scientific approaches and advanced modern
technologies in this sector, further stimulation of the production and processing of import-
substituting and exportable livestock products, and ultimately the welfare of the population In
order to improve and increase their income, the following priority tasks are defined.

Therefore, in order to fulfill these priority tasks and satisfy the population's demand for
high-quality meat and dairy products, it is necessary to carry out an analysis of these products
in relation to the population and determine the amount of resources that will be needed in the
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future. Based on these determined indicators, it is possible to clearly define strategies for the
development of the livestock sector. It is also necessary to use the elements of econometric
modeling in the study of this economic process. In this case, it will be possible to calculate
economic changes by determining correlation coefficients and creating a regression equation.

Literature review.

At present, consistent reforms are being carried out to further improve and develop the
infrastructure of agriculture and animal husbandry in our country. In particular, the decision of
the President of the Republic of Uzbekistan "On measures to further develop and support the
livestock sector" dated 18.03.2019 No. PQ-4243 defines priority tasks for the development of
this sector (Decision, 2019).

Consistent scientific research is being carried out by scientists from all over the world to
further develop the livestock sector. In particular,scientists Gorbatovsky in his scientific work
"Management of Fodder Production Reserves and Evaluation of Its Economic Efficiency"
discussed in detail the types of feed needed for livestock and its feed units. Also, in the
development of animal husbandry and increasing its economic efficiency, he cited models for
the development of feed rations using optimization methods (Greene, 2011). In addition,
Lenkov in his scientific works, instructions were given on the use of optimization models and
econometric models for economic mathematical modeling and forecasting of agricultural
activities (Gujarati, 2022).

We can cite significant scientific results of our country's scientists on solving these issues.
In particular, Saukhanov (2022) economic mathematical models and econometric models for
assessing the economic efficiency of agricultural development in the conditions of
Karakalpakstan and reducing transaction costs are proposed. In this scientific research work,
the results of these scientific works and the developed models were studied and analyzed.

Saidova, Rustamova, Tursunov's "Agrarian Policy and Food "Food Safety" (2016).

Economic analytical opinions are presented. Ishnazarov, Nurllaeva. In the work
"Introduction to Economics," the econometric analysis of economic processes methods and
techniques necessary for modeling and economic analysis Methodologies of use are given.
Along with this, Saukhanov in a number of scientific works on agriculture in the Aral Sea region
on growing and increasing the economic efficiency of agricultural products analytical data are
presented (Tashev et al., 2022).

Research methodology.

During this scientific research, empirical results were obtained using systematic analysis
of the opinions and recommendations of scientists of the world and our country, empirical
research methods, analytical synthesis methods, economic mathematical modeling and the
method of least squares in econometric modeling.

Analysis and discussion of results.

Due to the rapid increase in the population and limited opportunities for food production,
the issue of providing the population with quality food is becoming a major problem in many
countries. During the years of independence in Uzbekistan, great achievements were made in
this field, including the production of agricultural products doubled. Taking this into account
and taking into account the growing demand for meat and dairy products, it is necessary to
study the factors affecting it. Population growth in our republic leads to an increase in the
demand for meat and dairy products. The results of econometric analysis of food products are
necessary to study the impact of meat and dairy products on population growth and to fully
satisfy the demand (Kazievish, 2020; Juraev and Rakhimberdiev, 2022; Karimov et al., 2022).
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Statistical data on the production and use of food products in our country for 2000-2021
(Table 1 and Table 2) are presented. In the economic analysis of this economic process, we need
to create an econometric model using these statistical data.

In the analysis of this economic process, we need to separate statistical data into the
following variables. The mentioned issue is a multi-factor economic process, and we will
analyze it according to the statistical data of 2 types of primary food products for 2000-2021.
Here, x, is the volume of meat products delivered to the population (thousand tons), x, is the

volume of dairy products (thousand tons) and y, is the growth rate of the population. In our
case, the influencing factors are defined in the interval x,, i =1,2 . In the economic analysis of

this economic process, we need to create an econometric model using these statistical data
(Rakhimberdiev et al., 2022).

Table 1
Indicators of meat and dairy products delivered to the population in 2000-2010
Years Demographic change of the population Products
(thousand people)
; y, X, -Meat products (thousand x, -Dairy
tons) products
2000 24487,70 841,80 3632,50
2001 24813,10 853,50 3665,20
2002 2511582 865,10 3721,30
2003 2542790 936,70 4031,10
2004 25707,40 998,30 4280,50
2005 26021,30 1061,50 4554,90
2006 26312,70 1139,40 4855,80
2007 26663,80 1208,70 5097,50
2008 27072,20 1288,00 5426,30
2009 27533,40 1367,80 5802,50
2010 28001,40 1461,40 6169,00
Table 2
Indicators of meat and dairy products delivered to the population in 2011-2022
Years Demographic change of the population Products
(thousand people)
; v, X, -Meat products (thousand X, -Dairy
tons) products
2011 29123,40 1564,20 6766,20
2012 29555,40 1672,90 7310,90
2013 29993,50 1787,80 7885,50
2014 30492,80 1906,30 8431,60
2015 31022,50 2033,40 9027,80
2016 31575,30 2172,50 9703,40
2017 32120,50 2286,80 10047,90
2018 32656,70 2430,50 10466,40
2019 33255,50 2473,60 10714,30
2020 33905,20 2519,60 10976,90
2021 34558,90 2635,10 11274,20
2022 35271,30 2642,30 11278,20
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Figure 1. Changes in meat and dairy products produced in 2000-2021
Source: author’s development.

In the analysis of the economic problem presented in Table 1, we need to create an
econometric model of the process presented in Figure 1. This issue should be brought to a
multi-factor econometric model. Based on the statistics presented in the table, we can see that
the process is linear. Then, in our case, we will perform an economic analysis by determining
the linear regression equation. The general view of the linear multifactor regression equation
is given as follows (Rakhimberdiev et al., 2022; Juraev et al., 2022).

y=a+bx +b,x, (D
Where, a,b,,b, - regression equation parameters (Gujarati, 2009)

The least squares method is used to determine parametersa,b,,b,in this regression

equation. In that case, the regression equation parameters are calculated as follows in formulas
(2), (3), (4) (Arzieva et al,, 2022; Rakhimberdiev, 2022).

(o2 vy —r_-r
p = —2 . o, Tnx (2)
1~ 1 2
O-xl -r XXy
b _ 6}’ . r)’xz B r)’xl ) rxlxz
2 o 1-7°
X X%, (3)
a=y—-bx —b,x, (4)

where
o, 0,.,0, - Y,X,X, -meansquare deviations of quantities.
1 2

v, v, -pair correlation coefficients,
X p2Y) Xp5Xp

The following formulas are used to calculate these values.
Y 2

o, =\y' ~y (5)
_2 —2

o, =\X X (6)
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o, =\¥% X, (7)
-x- -x
ryx :y 1 y 1 (8)
‘ o, 0
Y X
-x —_ -x
= T )
o, 0,
= T (10)
12 o .o

Numerical solutions of mean square deviations of quantities y,x,,x, and pair correlation

coefficients using equations (5)-(10) given above are presented as follows (Table 3).

Table 3
»,X,,X, - mean square deviations of quantities and values of pair correlation
coefficients
O-xl O-"z O-y r)’xl ryxz rxl"z
618,567451 | 2713,685257 | 3324,324825 | 0,995212652 | 0,993871648 | 0,999004961

Also, the correlation graphs of meat and dairy products with population demography are

presented in Figures 2-3.
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Figures 2.Dependence of population
demography on meat products

Regression equation of population
demography dependence on meat
products: y = 92,446x + 549,22

Correlation coefficient of
dependence of population demographics
on meat products: R? = 0,9828

Source: author's development.
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Figures 3. Dependence of population
demography on Dairy products

Regression equation of population
demography dependence on milk products: y
=404,65x + 2323,4

Correlation coefficient of dependence of
population demographics on milk products:
R?=0,9783

Using the values presented in Table 2, it is necessary to form a regression equation of the
form (1). To create a regression equation, first, (1) it is required to determine the parameters

a,b,,b, from equations (2), (3), (4) in the regression equation. In this case, we will have the
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values b, =8,186482,b, =—0,646685, a=20225,0845. As a result, the following
multifactor regression equation is derived.

v =20225,0845+38,186482x, —0,646685x, (11)

The effect of meat and dairy products on population demography is realized through this
result. It is possible to get an economic analytical result of the multifactor regression equation
that relates the factors to the demographics of the population. The parameter 5, = 8,186482

of the regression equation determined in the form (11) increases the annual demand for meat
products and increases the population by 818648,2. Also, the b, =0,646685 parameter

indicates that the annual increase in the demand for dairy products will increase the population
by 646685.

Algorithmization and programming of the correlation coefficient calculation
process.

Nowadays, computers and other computing tools are used in the research of most
scientific and technical processes in mathematical modeling and simulation modeling of
models. Programming tools are used to perform calculation processes using electronic
calculators. before implementing the programming process, it is necessary to create an
executable algorithm of the process. We make the block diagram of the correlation coefficient
calculation algorithm as follows Figure 4[18].

start

YA2, X172,x212,
| ¥A2,|X1A2,| X272

|

YAZ2, X1A2,x212,
[YA2,]X1A2,| X212

l

c,.0, 0,

RZ

Figure 4. Block diagram of the correlation coefficient calculation algorithm

Currently, Python programming language is used for most of the problem solving and
programming. This programming language has several special functions for calculating the
correlation coefficient, as follows[10].

The statistics module in Python comes with many statistical functions that help analyze
numerical data. The statistics.correlation() method in Python is used to return Pearson’s
correlation coefficient between two inputs[14].

> Syntax:
statisticcs.corrrelation(x,y,/);
> Parameters

The statistics.correlation() method takes the x and y parameters which represent the x
and y values for which the correlation coefficient is to be determined.

> Return value
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The statistics.correlation() method returns the Pearson’s correlation coefficient for two
given inputs.

Let’s use the statistics.correlation() method to determine the Pearson’s correlation
coefficient for two inputs, x and y:

numpy
x = [11, , 15, 6, 18, 8, 9, 1, 11, 5, 13, 6, 15]
y = [2, 5, , 18, 8, 13, 4, 6, 9, 11, 2, 5, 4, 7]

2: \n" ,pearsons_coefficient)

The pearson’s coeffient of the x and y inputs are:
[[1- @.11521488]
[6.11521488 1. 11
Figure 5. Program code for calculating the correlation coefficient in the Python
programming environment
Source: author'’s development.

Conclusion and suggestions.

Currently, in the Republic of Uzbekistan, the issues of providing the population with
quality food products are considered urgent. For this purpose, it is important to determine the
level of food supply and economic analysis of the population in the republic. Therefore, in this
article, the size of the population of meat and dairy products delivered to the population of the
Republic of Uzbekistan and the demographic impact were studied. In this case, the correlation
between the milk and meat products produced in 2000-2022 and the demographics of the
population was determined. As a result, the correlation of population demographics with
respect to meat products is 0.98, which means that it has a strong relationship. the correlation
coefficient of 0.97 for dependence on dairy products is considered a strong connection. From
this, it follows that the importance of dairy and meat products among high-quality food
products in improving the lifestyle of the population is very high.
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