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Abstract

Introduction. The export potential of the regional agricultural market causes great interest
from both the scientific community and government agencies. Many scientific studies are
devoted to the search for methods to increase the export potential in order to ensure the
sustainable development of regional economic systems. The article proposes and tests
the original author’s algorithm for creating a dynamic econometric model for forecasting
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the volumes of production, sales and exports of the main types of livestock products at
the regional level. The purpose of the article is to assess the export potential of the main
products of the regional agricultural market based on the built dynamic econometric models.
Materials and Methods. The research is based on a set of empirical data of result and input
variables characterizing the production, sales and export of the main livestock products in the
region for the period 2010-2020. Research methods include dynamic analysis, econometric
modeling and forecasting. The dynamic analysis carried out made it possible to assess the
change in the production, sale and export of the main agricultural products in the region, to
assess the current trends. Based on the constructed econometric models, the most significant
factors influencing the resulting variables were identified, the specifications and verification
of the models were carried out. The method of extrapolation of the identified trends made
it possible to evaluate the predicted values of the resulting variables for the medium term.
Results. Based on the selected input variables, models of production, sale and export of
milk, wool and eggs by agricultural producers in the region were built. From a variety of
alternative models, models with the best statistical quality characteristics were selected.
The high level of quality of the obtained models made it possible to use them for predictive
calculations of the levels of resulting variables for the period 2021-2026. Comparison of
the results of the forecasts made it possible to identify the types of livestock products that
already have a high level of exportability. In addition, types of products with a low level of
exportability were identified, which have a high potential for increase.

Discussion and Conclusion. As a result of using econometric modeling methods, dynamic
models were obtained that made it possible to obtain a forecast for the development of livestock
in a region with a high export potential in the near future. The practical significance of this
article lies in the possibility of influencing the production, sale and export of livestock products
in the region through a change in the corresponding set of factor variables of the models. Thus,
the resulting dynamic models can be used both by agricultural producers for planning economic
activities, and by regional authorities when drawing up regional development programs.
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Annomayus

BBeneHue. DKCIOPTHBIM NOTEHIMAI PErMOHAJIBHOIO PBhIHKA arpONpOAYKIHH BBI3bIBACT
OTPOMHBII HHTEPEC CO CTOPOHBI KaK HAyTIHOTO COOOIIECTBA, TAK U TOCYIapCTBEHHBIX CTPYK-
Typ. MHoOrue HayuyHble UCCIEJOBAaHUS IIOCBSILEHBI BOIPOCaM ITOUCKA METOI0B YBEIMYECHUS
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HKCIOPTHOTO IMOTEHIMANA B IEJSAX 00ECIEUeHUs] yCTONYMBOIO Pa3BUTUSI PETHOHAIBHBIX
JKOHOMHYECKHX CHCTeM. Llenb craTbi — Ha OCHOBE IIOCTPOCHHBIX JTHHAMUYECKHX YKOHO-
METPUYECKUX MOJeJell OLEHUTh JKCIOPTHBIN MOTEHI[Mal OCHOBHBIX MPOMYKTOB PhIHKA
arporpoyKIHU PerHoHa.

Marepuaibl 1 MeToAbl. B 0CHOBE HCCiIeIOBaHUS JISKUT HAOOP IMIUPUUSCKHUX TAHHBIX
[EJIEBBIX M BXOJSIIUX TIEPEMEHHBIX, XapaKTePHU3YIOIINX [IPOU3BOJICTBO, PEaU3aIUI0 U IKC-
IOPT OCHOBHBIX BHJIOB NPOAYKILMH JKMBOTHOBOACTBA pervoHa 3a nepuon 2010-2020 rr.
TIpoBeeHHBIN qUHAMUYESCKUN aHAIM3 [TO3BOJIMI OLICHUTh N3MEHEHHE IPOM3BO/ICTBA, pea-
JIM3aIMU ¥ HKCIOPTa OCHOBHBIX IPOIYKTOB CEIBECKOXO3SHCTBEHHOTO MPOU3BOJICTBA B pe-
THOHE, BBISBUTH CJOKHBLIMECS TCHACHIWH. Ha OCHOBaHHU MMOCTPOCHHBIX IKOHOMETPH-
YeCKHX Mojeieil ObUIM ompeseneHsl Hanbojaee CyIIEeCTBEHHBIC (aKTOPBI, OKAa3hIBAIOIIHE
BO3/ICiiCTBHE Ha pe3y/IbTaTHBHbIC MEPEeMEHHBIE, TPOBEACHBI CIICHN(PHUKALNS U BepHUKALHS
Moyziesnieit. MeTo/ SKCTPAIoNsIUy BbISIBICHHBIX TCHICHIINI IIOMOT OIPEISIUTh IPOrHO3HBIC
3HAYEHUsI PE3yJIbTaTUBHBIX [IEPEMEHHBIX HA CPEJHECPOUHBIN ITEPHOI.

Pe3yabTarsl HeciienoBanus. Ha 0CHOBE OTOOpaHHBIX BXOSIIMX MEPEMEHHBIX OBUTH MO-
CTPOCHBI MOJIEIM IIPOU3BOACTBA, PealM3ald U IKCIOPTa MOJIOKA, HIEPCTH W SUIl Celb-
CKOXO3SIICTBEHHBIMH TOBApPOIIPOU3BOANTEISIMH peruoHa. VI3 MHO)KeCTBa ajlbTePHATUBHBIX
BapUaHTOB ObLIM OTOOPAHBI MOJIENH, O0AMA0IINe HAWIYUIIMMH CTaTUCTUYCCKUMU Xa-
paKkTepuCTHKaMU KauecTBa. BbICOKMIT ypoBEeHb KauecTBa MOTYyYSHHBIX MOJENEH MO3BOJIMIT
MCIOJIBb30BaTh WX JUISI TIPOTHO3HBIX PACYETOB YPOBHEH pPe3yJIbTATHBHBIX MEPEMEHHBIX Ha
nepuon 2021-2026 rr. CornocTaBlieHHe MOJTYYEHHBIX PE3YyJIbTaTOB MPOTHO30B MO3BOJIUIIO
BBIJICJIUTH BUJIBI TIPOIYKI[MH )KHUBOTHOBOJICTBA, KOTOPBIE yKe 001a1al0T BBICOKUM YPOBHEM
HKCHOPTHPYEMOCTH. Kpome Toro, ObUTH OIpe/iesICHbI BUIBI IPOIYKINH, 00JIaIafoNie HI3-
KUM ypOBHeM 3KCHOpTI/IpyeMOCTH, KOTOpr\/’I HMeEET BBICOKUU IIOTCHIIMAJ AJIA yBeJ’lH'—leHI/Iﬂ.
O0cyxaenne U 3aK/a04YeHne. B pesysibraTe HCIOIb30BAHUS METOIOB YKOHOMETPHUYECKO-
r0 MOJICJIUPOBAHUS IOJTYYESHBI JUHAMHYECKUE MOJIEINH, MO3BOJIMBILINE CIIPOTHO3MPOBATH
pa3BUTHE XMBOTHOBOJCTBA B PErHOHE, MMEIONIEM BBICOKHI IKCIOPTHBIA MOTEHIMAN Ha
Ommkaiinnyro nepcrexTuBy. [IpakTnueckas 3HAYUMMOCTB HCCIISAOBAHMS 3aKIII0YaeTCs B BO3-
MOXKHOCTH BO3JCUCTBUsI Ha MPOU3BOJACTBO, PEAM3aLMI0 U IKCIIOPT MPOAYKIIUH KUBOTHO-
BOJICTBa PETrHOHA Yepe3 W3MEHEHHE COOTBETCTBYIOIIEr0 Habopa (haKTOPHBIX ITEPEMEHHBIX
mozesned. Takum o0Opa3oMm, MOTyYEHHbIC JTUHAMUYECKHE MOJAEIU MOIYT OBITh HCIIOJIb30-
BaHbI KaK CEJIbCKOXO3SHCTBEHHBIMU TOBAPOIPONU3BOAUTEISIME ISl TTAHHPOBAHUSI XO3sTid-
CTBEHHOH JICSITEIbHOCTH, TaK M OPraHaMHU PETHOHAIBHOM BIIACTH IIPU COCTABICHUH PEruo-
HAJIbHBIX IPOTPAMM Pa3BUTHSL.

Kmouesvie cnosa: JAVMHAMHUYECKUE DKOHOMETPUYCCKUE MOJACIIN, ITPOTHO3UPOBAHUE, PETUO-
HaJIbHBIN PBIHOK JXMBOTHOBO/ICTBA, 3KCHOpTHI>II71 NOTCHIHAI PETruoHa

Konghnuxm unmepecog. ABTOPBI 3aBISIOT 00 OTCYTCTBHU KOH(IUKTA HHTEPECOB.

Hna yumupoeanua: Mozaelv M TIPOTHO3bI SKCIOPTHOTO IMOTEHIMANa PEerHOHAIbHOH 3KO-
Hommueckoi cucremsl / A. H. I'epacumoB [u gap.] // Permononmorns. 2022. T. 30, Ne 4.
C. 762-782. doi: https://doi.org/10.15507/2413-1407.121.030.202204.762-782

Introduction. The study of the level of export potential of the regional market
of agricultural products is of particular relevance against the backdrop of the need
to ensure food security both at the regional and federal levels. The purpose of the
study is to assess the existing exportability potential of the agro-product regional
market, economic and mathematical modeling of existing trends in its develop-
ment, as well as forecasting the prospective exportability potential of agricultural
products.
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In this research, the authors tried to consider the potential for export-orien-
ted livestock production in the region. The types of these products include those
that already have a fairly high level of exportability (for example, milk). In addi-
tion, we consider it necessary to include in the consideration also the production of
such types of products that currently have a rather low level of exportability, but at
the same time have a high potential for increasing the exportability of products in
the future (for example, the production of wool and eggs).

Literature review. Some researchers note that achieving sustainable develop-
ment goals, increasing competitiveness and gaining access to foreign markets is a dif-
ficult task, but this is a prerequisite for exporting products to foreign markets [1].

Many publications are devoted to the issues of the impact of the COVID-19
outbreak on the disruption of agricultural supply chains. So, the scientists found
that although the average export of agricultural enterprises decreased, the export
of some agricultural products remained strong and even increased. This fact indi-
cates a significant demand for basic foodstuffs during the pandemic [2]. N. Mtimet,
F. Wanyoike, K. M. Rich, I. Baltenweck emphasize the multifaceted and often over-
looked socio-economic and socio-cultural impacts faced by the livestock sector and
the wider economy as a result of public health restrictions [3]. C. Bén¢, D. Bakker,
M. J. Chavarro, B. Even, J. Melo, A. Sonneveld present global assessments of the
impact of COVID-19 on food systems and their actors, focusing on the food security
and nutritional status of those affected in low- and middle-income countries [4].

Domestic authors note that an important component of the development of the
regional economic system is the provision of import substitution and the estab-
lishment of food security [5]. The researchers identify six enlarged groups of food
products, for which there is a possibility of exporting food to other regions of
Russia [6]. These groups of goods also include milk and dairy products, meat and
meat products, eggs [7].

K. R. Chegini, M. R. Pakravan-Charvadeh, M. Rahimian, S. Gholamrezaie as-
sessed the relationship of household livelihoods and income inequality with the
sustainability of regional economic systems in rural areas [8].

J. Clapp, W. G. Moseley, B. Burlingame, P. Termine believe that the definition
of food security needs to be updated. Thus, the authors propose to understand food
security as based on six key pillars: availability, access, use, stability, activity and
sustainability [9].

S. J. Smyth, S. R. Webb, P. W. B. Phillips believe that public-private partner-
ships allow the use of market mechanisms to improve agri-food systems, thereby
reducing food insecurity and promoting rural development [10].

The issues of the development of the Russian agro-industrial complex in
the context of economic sanctions are discussed in the works of R. M. Nureeyv,
E. G. Busygin, A. V. Gorbatov, O. A. Kryoshina, O. G. Chaplygina. The authors
specifically note that the livestock industry is in a difficult position. At the same
time, the high agricultural potential of Russia is noted [11-13].
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Methodical issues of assessing the state and development of the potential of re-
gional livestock breeding are considered in the works of S. G. Chernova, O. P. Zai-
tseva, O. A. Kozlova, L. Reuter, N. Eremeeva, 1. Vedenkina, A. Akopyan [14-16].

The formation of the cost of certain types of livestock products was dealt with by
L. M. Chekmareva and E. 1. Enina. The authors note that the cost of livestock pro-
ducts is formed under the influence of many technical and technological, external and
internal, main and secondary factors. The most important of these factors, the authors
consider the productivity of farm animals and the cost of their maintenance [17].

V. Rohr, J. Blakley, P. Loring contains the study of the criteria and approaches
to assessing the prospects for the development of regional economic systems. They
should be aligned with established principles and procedures for regional strate-
gic environmental assessment (RSEA) to inform the development of a conceptual
framework to guide food security assessment in RSEA initiatives [18].

H. Deléglise, R. Interdonato, A. Bégué, E. Maitre d’Hotel, M. Teisseire, M. Roche
built a food security forecast based on heterogeneous data based on state-of-the-art
machine learning and deep learning models. The authors believe that modern data
processing methods make it possible to obtain the most reliable forecasts [19].

Thus, modeling the agricultural products market and using the models obtained
will allow not only to state the existing high level of export-oriented agricultural pro-
ducts in the region, but also to reveal the export potential of types of products that
have a low level of exportability and a high potential for its increase in the future.

Materials and Methods. To assess the level of potential exportability of the
main types of livestock products in the region, it is advisable to use dynamic econo-
metric models. Such models make it possible to identify current trends in the pro-
duction, sale and export of livestock products. In addition, the practical application
of dynamic models makes it possible to predict the behavior of the studied indi-
cators in the future with a certain degree of accuracy. Statistical quality characte-
ristics obtained as a result of constructing econometric models make it possible to
evaluate the quality of the models obtained and the forecasts made.

Figure 1 shows the algorithm for constructing interrelated dynamic economet-
ric models that was used in this research.

To perform the first stage of the modelling algorithm, the following result vari-
ables were selected:

— milk production, thousand tons;

— milk sales, thousand tons;

— milk export, thousand tons,

— wool production, thousand tons,

— wool sales, thousand tons,

— wool export, thousand tons,

— egg production, million,

— egg sales, million;

— egg export, millions.
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Fig. 1. Algorithm for constructing dynamic econometric model

To implement the second stage of the model building algorithm, official pub-
lications of the Federal State Statistics Service were used. Data were collected for
2010-2020.

The following are the results of the third stage of the model building algorithm.

Milk production model:

M,=a+b-X +c-X,+d-X,+e-M,, @)

where M, — result variable “Milk production’ (thousand tons); X, — input variable
‘Profitability of milk production’ (%); X, — input variable ‘Direct labor input for
milk production’ (thousand man-hour); X; — input variable ‘Number of cows in ag-
ricultural enterprises’ (thousand heads); M— input variable ‘Milk Sales’ (thousand
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tons); a — constant; b — regression coefficient that determines the change in milk
production under the influence of changes in the profitability of milk production;
¢ — regression coefficient that determines the change in milk production under the
influence of changes in the Direct labor costs for milk production; d — regression
coefficient that determines the change in milk production under the influence of
changes in the number of cows in agricultural enterprises; e — regression coefficient
that determines the change in milk production under the influence of changes in the
milk sales.
Milk sales model:

M¢=a+b-X,+c- X,+d-X;+e- X, + f-X;+g-M,, )

where M, — result variable ‘Milk sales’ (thousand tons); X, — input variable ‘Pro-
fitability of milk production’ (%); X, — input variable ‘Direct labor costs for milk
production’ (thousand man-hour); X, — input variable ‘Number of cows in ag-
ricultural enterprises’ (thousand heads); X, — input variable ‘Average monthly
accrued wages of employees’ (rubles); X, — input variable ‘Average per capita
metary income of the population per month’ (rubles); M, — input variable ‘Milk
production’ (thousand tons); @ — constant; b — regression coefficient that deter-
mines the change in milk sales under the influence of changes in the profitability
of milk production; ¢ — regression coefficient that determines the change in milk
sales under the influence of changes in the direct labor costs for milk production;
d —regression coefficient that determines the change in milk sales under the influ-
ence of changes in the number of cows in agricultural enterprises; e — regression
coefficient that determines the change in milk sales under the influence of chan-
ges in the average monthly accrued wages of employees; f — regression coeffi-
cient that determines the change in milk sales under the influence of changes in
the average per capita monetary income of the population per month; g — regres-
sion coefficient that determines the change in milk sales under the influence of
changes in the milk production.
Milk export model:

M,=a+b-X +c-X,+d-M,, (3)

where M|, —result variable ‘Milk export’ (thousand tons); X, — input variable ‘Pro-
fitability of milk production’ (%); X, — input variable ‘Direct labor costs for milk
production’ (thousand man-hour); M, —input variable ‘Milk production’ (thousand
tons); a — constant; b — regression coefficient that determines the change in milk
export under the influence of changes in the profitability of milk production; ¢ — re-
gression coefficient that determines the change in milk export under the influence
of changes in the direct labor costs for milk production; d — regression coefficient
that determines the change in milk export under the influence of changes in the
milk production.
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Wool production model:
W,=a+b-X +c-X,+d-W, 4)

where W, — result variable “Wool production’ (thousand tons); X, — input variable
‘Profitability of wool production’ (%); X, — input variable ‘Direct labor input for
wool production’ (thousand man-hour); W, —input variable ‘Wool sales’ (thousand
tons); a — constant; b — regression coefficient that determines the change in wool
production under the influence of changes in the profitability of wool production;
¢ —regression coefficient that determines the change in wool production under the
influence of changes in the direct labor input for wool production; d — regression
coefficient that determines the change in wool production under the influence of
changes in the wool sales.
Wool sales model:

Wy=a+b-X +c- X,+d-X,+e-W,, Q)

where W, — result variable ‘“Wool sales’ (thousand tons); X| — input variable
‘Profitability of wool production’ (%); X, — input variable ‘Direct labor input
for wool production’ (thousand man-hour); X, — input variable ‘Livestock of
sheep and goats in agricultural enterprises’ (thousand heads); W, — input vari-
able “Wool production’ (thousand tons); a — constant; b — regression coefficient
that determines the change in wool sales under the influence of changes in the
profitability of wool production; ¢ — regression coefficient that determines the
change in wool sales under the influence of changes in the direct labor input
for wool production; d — regression coefficient that determines the change in
wool sales under the influence of changes in the livestock of sheep and goats in
agricultural enterprises; e — regression coefficient that determines the change in
wool sales under the influence of changes in the livestock of sheep and goats
in wool production.
Wool export model:

W,=a+b X, +c-X,+d-W,, (6)

where W, — result variable ‘Wool export’ (thousand tons); X, — input variable ‘Pro-
fitability of wool production’ (%); X, — input variable ‘Livestock of sheep and goats
in agricultural enterprises’ (thousand heads); W, — input variable ‘Wool production’
(thousand tons); a — constant; b — regression coefficient that determines the change
in wool export under the influence of changes in the profitability of wool produc-
tion; ¢ — regression coefficient that determines the change in wool export under the
influence of changes in the livestock of sheep and goats in agricultural enterprises;
d — regression coefficient that determines the change in wool export under the in-
fluence of changes in the wool production.
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Egg production model:
E,=a+b-X,+c-X,+d-X,+e-E,, (7

where E, — result variable ‘Egg production’ (millions); X, — input variable ‘Pro-
fitability of egg production’ (%); X, — input variable ‘Direct labor input for egg
production’ (thousand man-hour); X, — input variable ‘Poultry stock in agricul-
tural enterprises’ (thousand heads); £, — input variable ‘Egg sales’ (millions);
a — constant; b — regression coefficient that determines the change in egg pro-
duction under the influence of changes in the profitability of egg production;
¢ —regression coefficient that determines the change in egg production under the
influence of changes in the direct labor input for egg production; d — regression
coefficient that determines the change in egg production under t influence of
changes in the poultry stock in agricultural enterprises’; e — regression coefficient
that determines the change in egg production under the influence of changes in
the egg sales.
Egg sales model:

E =a+b-X +c- X,+d - X;+e-X,+ [fE, ®)

where E — result variable ‘Egg sales’ (millions); X, — input variable ‘Profitability
of egg production’ (%); X, — input variable ‘Direct labor input for egg production’
(thousand man-hour); X, — input variable ‘Average monthly salary of employees’
(rubles); X, —input variable ‘Average per capita monetary income of the population
per month’ (rubles); £, — input variable ‘Egg production’ (millions); a — constant;
b — regression coefficient that determines the change in egg sales under the influ-
ence of changes in the profitability of egg production; ¢ — regression coefficient
that determines the change in egg sales under the influence of changes in the di-
rect labor input for egg production; d — regression coefficient that determines the
change in egg sales under the influence of changes in the average monthly salary
of employees; e — regression coefficient that determines the change in egg sales
under the influence of changes in the average per capita monetary income of the
population per month.

Egg export model:

E,=a+b-X,+c-X,+d-E,, )

where £ — result variable ‘Egg export’ (millions); X, — input variable ‘Profitability
of egg production’ (%); X, — input variable ‘Direct labor input for egg production’
(thousand man-hour); £, — input variable ‘Egg production’ (millions); a — constant;
b — regression coefficient that determines the change in egg export under the in-
fluence of changes in the profitability of egg production; ¢ — regression coefficient
that determines the change in egg export under the influence of changes in the

770 SKOHOMMUKA U YIIPABJIEHUE HAPOJIHBIM XO35HCTBOM



RUSSIAN JOURNAL OF REGIONAL STUDIES ﬁ

Direct labor input for egg production; d — regression coefficient that determines the
change in egg export under the influence of changes in the egg production.

Results. After the implementation of the fourth stage, the following results
were obtained. Table 1 shows the simulation results for the milk production model
in the Stavropol Territory.

Table 1. Milk production model

Regression Regression Standard
coefficient coefficient value R-Squared Deviation F-Test | p-Value
a 22.60
b -0.20
. 1. 40. .021
. 0.87 0.973 9 0.8 0.0
d 0.90

That model was fitted to a data set as the best model. Verification of the model indi-
cates its practical applicability. Thus, the value of the F-fest for milk production model
indicates that the factorial variance exceeds the residual by 40.8 times. The p-value shows
the probability of error at which it is permissible to reject the null hypothesis and accept
the alternative. So, the probability of such an error is 2.1% for milk production model.

Therefore, we can conclude that the model is highly significant. The R-squared
level estimates the degree of accuracy with which the resulting regression equation
approximates the original data. In accordance with it, the volume of milk produc-
tion by agricultural organizations of the Stavropol region was explained by 97.3%
by the variation of the factors included in the model.

Table 2 shows the simulation results for the milk sales model in the Stavropol
Territory.

Table 2. Milk sales model

costfciont | coeffent value | RSauared | pOERSL | FTest | prValue
a -29.80
b 0.20
c 0.02
d -0.80 0.981 20.3 62.6 0.016
e -0.01
f 0.01
g 1.02

That model was fitted to a data set as the best model. Verification of the model
indicates its high practical applicability. Thus, the value of the F-test for milk sales
model indicates that the factorial variance exceeds the residual by 20.3 times. The
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p-value indicates that the probability of error for the milk sales model, at which
it is permissible to reject the null hypothesis and accept the alternative, is 1.6%.
Therefore, we can conclude that the model is highly significant. In accordance with
the R-squared level, the volume of milk sales by agricultural organizations of the
Stavropol Territory was explained by 98.1% by the variation of the factors included
in the model.

Table 3 shows the simulation results for the milk export model in the Stavropol
Territory.

Table 3. Milk export model

Regression Regression Standard

coefficient coefficient value | R-Squared Deviation F-Test | p-Value
a 13.10
b 0.30
. 0.92 0.902 243 40.2 0.032
d 0.84

Verification of the model indicates its high practical applicability. The obtained
values of the regression coefficients allow us to conclude that the profitability of
milk production, direct labor costs for milk production and milk production has
a significant effect on the volume of milk exports. Thus, an increase in the profita-
bility of milk production by 1%, milk exports will increase by 0.3 thousand tons. At
the same time, an increase in the direct labor costs for milk production by 1 thou-
sand man-hour will affect the increase in export volume by 0.92 thousand tons.
Milk export directly depend on the volume of its production: an increase in milk
production by 1 thousand tons, export volume will increase by 0.84 thousand tons.

The high quality of the econometric models obtained allows them to be used
to assess the forecast levels of production, sale and export of milk by agricultural
organizations for the period 2021-2026.

Table 4 shows the simulation results for the wool production model in the Stav-
ropol Territory.

Table 4. Wool production model

Regression Regression Standard
coefficient coefficient value R-Squared Deviation F-Test | p-Value
a 7.70
b 0.06
. 2 4 .042
. 0.01 0.867 0 6 0.0
d 0.11

Verification of the model indicates its high practical applicability. Thus, the
value of the F-test for wool production model indicates that the factorial variance
exceeds the residual by 6.4 times. The p-value indicates that the probability of error
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for the wool production model, at which it is permissible to reject the null hypothe-
sis and accept the alternative, is 4.2%. Therefore, we can conclude that the model
is highly significant. In accordance with the R-squared level, the volume of wool
production by agricultural organizations of the Stavropol Territory was explained
by 86.7% by the variation of the factors included in the model.

Table 5 shows the simulation results for the wool sales model in the Stavropol
Territory.

Table 5. Wool sales model

Regression Regression
coefficient coefficient value

10.900
-0.012
-0.020 0.916 0.14 4.1 0.013
-0.070
-0.350

Standard

R-Squared Deviation

F-Test | p-Value

QUL O T

Verification of the model indicates its high practical applicability. Thus, the va-
lue of the F-test for wool sales model indicates that the factorial variance exceeds
the residual by 4.1 times. The p-value indicates that the probability of error for
the wool sales model, at which it is permissible to reject the null hypothesis and
accept the alternative, is 1.3%. Therefore, we can conclude that the model is highly
significant. In accordance with the R-squared level, the volume of wool sales by
agricultural organizations of the Stavropol Territory was explained by 91.6% by
the variation of the factors included in the model.

Table 6 shows the simulation results for the wool export model in the Stavropol
Territory.

Table 6. Wool export model

Regression Regression Standard

coefficient cocfficient value | R-Squared Deviation F-Test | p-Value
a 0.64
b 0.04
. 0.06 0.914 0.4 24.8 0.014
d 0.40

Verification of the model indicates its high practical applicability. The obtained
values of the regression coefficients allow us to conclude that wool production has
a significant effect on the volume of wool exports. Thus, an increase in the wool
production by 1 thousand tons, wool exports will increase by 0.4 thousand tons.
In addition, an increase in the Profitability of wool production by 1% affects the
increase in wool export volume by 0.04 thousand tons.
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Table 7 shows the simulation results for the egg production model in the Stav-
ropol Territory.

Table 7. Egg production model

Standard
Deviation

Regression Regression
coefficient coefficient value

288.90
-0.15
0.02 0.934 11.9 47.5 0.002
-0.01
0.46

R-Squared F-Test | p-Value

QN _AUL O

Verification of the model indicates its high practical applicability. Thus, the va-
lue of the F-fest for egg production model indicates that the factorial variance ex-
ceeds the residual by 47.5 times. The p-value indicates that the probability of error
for the egg production model, at which it is permissible to reject the null hypothesis
and accept the alternative, is 0.2%. Therefore, we can conclude that the model is
highly significant. In accordance with the R-squared level, the volume of egg pro-
duction by agricultural organizations of the Stavropol Territory was explained by
93.4% by the variation of the factors included in the model.

Table 8 shows the simulation results for the egg sales model in the Stavropol
Territory.

Table 8. Eggsales model

Coieieont | coethoiemvalue | ReSquared | DORGES | F-Test | p-Value
a -392.200
b -0.800
¢ 0.070
p ool 0.927 4.6 453 0.001
e 0.014
f 1.260

Verification of the model indicates its high practical applicability. Thus, the va-
lue of the F-test for egg sales model indicates that the factorial variance exceeds the
residual by 45.3 times. The p-value indicates that the probability of error for the egg
sales model, at which it is permissible to reject the null hypothesis and accept the al-
ternative, is 0.1%. Therefore, we can conclude that the model is highly significant.

In accordance with the R-squared level, the volume of egg sales by agricultural
organizations of the Stavropol Territory was explained by 92.7% by the variation
of the factors included in the model.
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Table 9 shows the simulation results for the egg export model in the Stavropol
Territory.

Table 9. Egg export model

Regression Regression Standard
coefficient coefficient value R-Squared Deviation F-Test | p-Value
a 31.40
b 0.06
. 4 2 .
. 0.09 0.967 6 33 0.003
d 0.70

Verification of the model indicates its high practical applicability. The obtained
values of the regression coefficients allow us to conclude that egg production has
a significant effect on the volume of egg exports.

Thus, an increase in the egg production by 1 million, egg exports will increase
by 0.7 million. In addition, an increase in the Profitability of egg production on 1%
affects the increase in egg export volume by 0.06 million.

Discussion and Conclusion. Built on the basis of the proposed algorithm, dy-
namic econometric models of production, sale and export of the main types of
livestock products in the Stavropol region are distinguished by a high level of sta-
tistical quality characteristics. This allows you to successfully use them to predict
the presented indicators in the short term.

The forecasts of the result variables of the milk production, milk sales and milk
export models are presented in Figure 2.

In accordance with the forecast results, milk production in the Stavropol Ter-
ritory from 2021 to 2026 will increase from 139.8 to 143.5 thousand tons, that is,
there will be an increase of 3.7 thousand tons, or 2.6%.
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142 -84
8 141
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2 140 P83 ¢
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.% 139 L i
_‘z 138
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136
135 80
2020 2021 2022 2023 2024 2025 2026 2027
=6—Milk Production —#—=Milk Sales Milk Export (alternate axis)

Fig. 2. Results of forecasting production, sales and export of milk, thousand tons
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Milk sales in the Stavropol Territory from 2021 to 2026 will increase from 138.4
to 142.2 thousand tons, that is, there will be an increase of 3.8 thousand tons or 2.7%.

Despite the expected increase in milk production, its exports are expected to
decline during 2021-2026 in accordance with the results of forecast calculations.
Milk exports in the Stavropol Territory from 2021 to 2026 will decrease from 81,1
to 80.6 thousand tons, that is, there will be decrease of 0,5 thousand tons or 0.7%.

The forecasts of wool production, wool sales and wool export models are pre-
sented in Figure 3.
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Fig. 3. Results of forecasting production, sales and export of wool, tons

In accordance with the forecast results, wool production in the Stavropol Ter-
ritory from 2021 to 2026 will decrease from 5,756.5 to 5,025.8 tons, that is, there
will be decrease of 730.7 tons or 12.7%.

Wool sales in the Stavropol Territory from 2021 to 2026 will decrease from
4,715.1 to 4,557.9 tons, that is, there will be decrease of 157.1 tons or 3.3%.

Wool exports in the Stavropol Territory from 2021 to 2026 will increase from
843 to 988.5 tons, that is, there will be an increase of 145.5 tons or 17.3%.

Thus, the share of the exported volume of produced wool is insignificant. It
does not exceed 20%.

The forecasts of the result variables of the egg production, egg sales and egg
export models are presented in Figure 4.

In accordance with the forecast results, egg production in the Stavropol Territo-
ry from 2021 to 2026 will increase from 803.7 to 858.8 million, that is, there will
be an increase of 55.1 million or 6.9%.

Egg sales in the Stavropol Territory from 2021 to 2026 will increase from 404.4
to 412.1 million, that is, there will be an increase of 7.7 million eggs or 1.9%.

Egg exports in the Stavropol Territory from 2021 to 2026 will decrease from
25.1 to 23.1 million, that is, there will be an decrease of 2.1 million or 8.2%.
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Fig. 4. Results of forecasting production, sales and export of egg, millions

The results of the forecast allow us to conclude that the export potential of milk
production can be considered quite high. At the same time, the expected export volu-
mes obtained on the basis of forecast calculations will decrease in the coming years.

The results obtained for the production, sale and export of eggs and wool in the
Stavropol region show a significantly lower level of exportability of these types of
products. In addition, export volumes will also decline until 2026. However, it should
be noted that this may mean that these areas of livestock production have a high po-
tential for increasing the volume of exports of agricultural products presented.

As aresult of the study, it was found that the livestock sub-sector of agricultural
production in the Stavropol Territory is characterized by an uneven export potential
of certain types of products. The practical significance of the obtained models and
predictive estimates lies in the possibility of making informed management deci-
sions in the region’s agriculture, taking into account the expected decline in pro-
duction and sales of certain types of products in order to influence the required le-
vel of exportability. At the same time, the results obtained for products with a high
level of exportability allow increasing the potential for their use in the future.
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