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9-xaaBaJsra kypa, ARDL mozenu perpeccioH
TeHIJIaMaJaru OMuJ Gesiruiap, Moc pasuia, 0.25,
0.12 Ba 2.94 KuHMaT/JapyUHU XOCUJ KUJITaH 6YJica,
ctangaptT xatoaukaap 0.2, 0.13 Ba 0.89 kuiimata-
PUHM TAIIKWJ KAJTaH.

Mynunraex, ANOVA xajBanujiaru XakukKuu
KuimMaTy F=4.85 KWHMaTHHU TalllKUJI 3TH.

Mogenb 6yiKYa Ty3aTU/ITraH JeTepMUHALUSA
R-squared=0.49 Ba ko3dpdunmeHTH cudaTu HKO-
OMH KMHMaTHH XOCHJI KWUJITaH.

ARDL Mozenn acoculasKOHOMETPHUK TeHTJIa-
Ma HUIJIa0 YUKHJIIU.

Y=0.25Y..1+0.12X1+2.94X2-10.84 (5)

Xysioca Ba Takaudiap. MULIMH UKTUCOLU-
6T O6yHWMYa acocud KamuTaIra y3JallTHPUIraH
WHBECTULUsJIAp YCUII CypbaTH, MaMJlakaT MOJIUSA
CEKTOpHU/Ia KUMMAaTJ/IH KOF03/1ap CaB/0 XKMUHUHT
ycull cypbaTH Ba UKTUCOAUN QaosdsATAa caHOAT
TAapMOKJIAaPUHUHT SJINMA KYLIWJATaH KUMUMaTUHUHT
yCUIll CyphaTUHUHT V3ap0 TabCUPUHHU VPraHUII
6yiiMya o1M6 GOpuUJIraH Tax/MJJIap Ba XyJocajaap
HaTWXKacuja Kyhuaaru Takjaud Ba TaBcusap Uul-
J1ab YUKUJIIH:

1. VAR Mojiesiu TeHIJlaMacu 6yHHYa 3KOHO-
MeTpuk Mojenb LnY=0.17InX1+2.80InX2-3.04 ra
Kypa, MaMJlaKaT MOJIMSI CEKTOpHJa KUMMATJ/IU KO-
FO3J1ap CaBJ0 XAXKMHUHHUHI VCUII CYypbaTHHUHT
1%ra opTHILIM, aCOCUH KaNKUTaJra y3allTUPUITraH
WHBeCTUIMsAIap Yculll cypbaTUHUHT 0,17 ¢owusra
opryuura oau6 kKenaau. LIyHUHTrAeK, UKTUCOLUM

daosnuATAa caHOAT TAPMOKJIAPUHUHT SIJIMH Ky LIWJI-
raH KUMMaTH yCcUIl cypbaTHUHUHT 1 %ra opTUiH
acocuil KamuTara y3JallTUPWIraH WHBEeCTULHUS-
Jap ¥cuw cypbatuHuHr 2,80 %ra opTyinra oamo
KeJIaJ 1.

2. ARDL Mozenu TeHr/saMmacu 6yinya 3KOHO-
MeTpUK Mojenb Y=0.25Y:.1 +0.12X1+2.94X2-10.84
ra Kypa, acocuit kKanuraJjra y3JaliTUPUIrad MHBecC-
THLIMAIAP YCUIl CypbaTUHUHT 1 %ra opTUILU GUP
WWJIIaH KeHMUH acoCUi KanuTaJ/ra y3/JallTUPUITaH
WHBECTUIUAIAP Yculll cypbaTUHUHT 0,25 ¢owusra
opTHLIMra 0416 Kejajud. MamJsakaT MOJIUS CEKTO-
pYJia KUMMAaTJ/U KOF03Jap CaBA0 XaXKMUHUHT YCULI
cypbaTu 1 %ra opTUIIM acoCUM KanuTa/ra y3Jaul-
TUPWIraH WHBECTULMSIAD VCUII CYpbaTUHUHT
0,12 %ra opTuiIMra oJub Keaagd XamAa UKTHCO-
AUl paonusaTa caHOAT TaPMOKJIAPUHUHT SJINU K-
HIWATaH KUAMaTUHUHT ycuil cypbaTu 1 %ra opTu-
IIM acOCUM KamMWTajra y3/JallTUPU/ITaH WUHBECTH-
LusiJlap yculll CypbaTUHUHT 2,94 %ra opTUlIUra
016 KeJaaau.

3. BusHUHT QUKpUMH3YA, TAAKUKOT 6yHNYa
VAR Ba ARDL mMofie/n/lapyHUHT 3KOHOMETPHUK TEHT-
JlaMasiapyiaH Keaub yuku6, ARDL Mozenu GyryH-
M KYH MWJUJIMH UKTUCOJUETUMU3A ONTUMA MO-
Jenb xucobsanaau. ARDL MozenuaaH mwyHu Kypu-
IIMMU3 MYMKHUHKH, acOCUM KamuTajra ¥3JalliTu-
pUWITaH WUHBECTUIUSJIAP YCUII CypbaTH OUp HHJI-
JlaH KeMMH XaM WXOOUW UKTUCOAUN TabCUPUHU
KypcaTa/H.
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MEVA-SABZAVOTLAR EKSPORTINI RIVOJLANTIRISHDA EKONOMETRIK
MODELLASH USULLARINING SAMARALI QO‘LLANISHI

Bayev Adil Xabibullayevich -
Agroiqtisodiyot va turizm kafedrasi
katta o‘qituvchisi, TDAU

Annotatsiya. Ushbu maqolada O‘zbekistonda meva-sabzavot mahsulotlari eksporti holati o‘rganilib, meva-sabzavot
mahsulotlari eksportiga ta’sir etuvchi omillar bo'yicha olingan ma’lumotlar matematik va statistik usullar yordamida tahlil
qilingan. Olingan modelning prognoz sifati baholandi va tahlil natijalariga ko'ra ushbu yo'nalishni yanada rivojlantirish

bo'yicha xulosalar chiqarildi.

Tayanch so'zlar: qishloq xo'jaligi mahsulotlari, meva-sabzavotlarga ta'sir qilish, natija omili, ta'sir etuvchi omillar,
korrelyatsiya koeffitsiyenti, regressiya tenglamasi parametrlari, multikollinearlik, ekonometrik model, modelni baholash.
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IPPEKTUBHOE NIPUMEHEHUE METO10B 3KOHOMETPUYECKOI'O MOJAE/IMPOBAHUA
IMPU PA3BUTHH 3KCIIOPTA ®PYKTOBOBOIIIEH

FBaes Aduab Xab6uGyaaaesu -
Cmapuwuii npenodasamenv kagedpbl
«AzpoakoHomuka u mypusm» TIT'AY

AnHomayus. B daHHOlU cmambe u3y4eHo cocmosiHue 3kcnopma n/1000080WHOU npodykyuu e Y3bekucmaHe, a
nosyyeHHble daHHble 0 Pakmopax, 8AUAIOWUX HA IKCNOpm n.1000080WHOL NpodyKyUulU, NPOAHAAUSUPOBAHbL C UCNO/Ab308AHUEM
Mmamemamuveckux U cmamucmuveckux memodos. OyeHeHO Kauecmeo npo2HO3a Noay4eHHOU Modeau U NO pe3yabmamam
aHau3a cdenaHbsl 8b1800bl 0 daibHeliweM pazgumuu 0aHHO20 HaNPaB8.1eHUsl.

Kniouesuie cnoea: cenbckoxossiticmeeHHAst npodyKyusl, 3KCNO3uyust n1000080WHOU npodykyuu, pakmop pezyabmama,

sauswwue @akmopul, KoapduyueHm koppeasayuu,
IKOHOMempuyeckas Modesas, OyeHKa Modenu.
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YPAasHeHUsl pezpeccuu, MyJAbMUKOAAEHAPHOCMY,

EFFECTIVE APPLICATION OF ECONOMETRIC MODELING METHODS IN THE
DEVELOPMENT OF EXPORTS OF FRUITS AND VEGETABLES

Baev Adil Khabibullaevich -
TSAU, Senior Lecturer
of the Department "Agroeconomics and Tourism"

Abstract. In this article, the state of fruit and vegetable exports in Uzbekistan was studied, and the data obtained on
factors affecting the export of fruit and vegetable products were analyzed using mathematical and statistical methods. The
quality of the forecast of the obtained model was assessed and conclusions were drawn on the further development of this area

based on the results of the analysis.

Key words: agricultural products, fruit and vegetable products exposition, result factor, factors affecting, correlation
coefficient, regression equation parameters, multicollenarity, econometric model, model evaluation.

Introduction. Horticulture occupies a special
place in ensuring the welfare of the population and
the food security of the country. The existing
conditions for the development of the industry in
Uzbekistan make it possible to produce products of
the industry in much larger quantities than what
will be sufficient to meet the country's domestic
needs. High competitiveness of export-oriented
products can also be achieved. Because the natural
and climatic conditions of our country, the labour
potential of the industry, and the economic and
organisational conditions that contribute to the
development of the industry are sufficient.

Agriculture is one of the main sectors of the
economy and requires increased attention due to
the fact that most of the population in rural areas is
employed in this area, and that, as a result of
agricultural exports, a healthy balance of trade and
foreign exchange reserves can be maintained. After
all, international trade not only leads to increased
productivity but also increases the level of employ-
ment in countries, thus making it possible to partici-
pate in the global economy. This leads to the stimu-
lation of economic growth.

The President in his “Adress to the Oliy
Majlis” on December 29, 2020, also stated that “the
fight against poverty will be the main economic
issue of 2021. The most rapidly developing factor in
reducing poverty and increasing the incomes of the
rural population is a sharp increase in productivity
and efficiency in agriculture.

Therefore, a variety of measures are planned
to grow this industry and boost exports, and entre-
preneurs are given advantages and financial sup-
port. The government of our nation has implemen-
ted reforms in this area with the goal of raising the
productivity of a significant sector of the economy-
agriculture - by introducing new technologies, con-
serving resources, accelerating the process of fur-
ther processing, and boosting the price of export-
oriented goods.

Analysis of literature on the topic. In the
past ten years, econometrics has made significant
scientific progress, and the range of research and
scientific work that employs econometric and eco-
nomic-mathematical approaches is continuously
expanding. The fact that numerous economists,
including R. Fridj and ]. Tinberg (1969), L. Klein
(1980), T. Haavelmo (1989), ]J. Heckman and D.
McFadden (2000), J. Engrist and G. Imbens (2021),
have received the prestigious Nobel Prize in their
field of study is proof that econometrics is recog-
nised and studied by scientists all over the world.

According to the definitions of illustrious
scientists provided in the book "Econometrics" by
N.Sh. Kremer and B.A.Putko, we gain an understan-
ding of the numerous interpretations of economet-
rics. According to definitions, one of the fields of
economics devoted to the creation and use of sta-
tistical techniques for determining the relationship
between economic variables is econometrics (S. Fis-
cher and others). The primary goal of econometrics
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is to add empirical support to economic reasoning
(L. Klein). The aim of econometrics is to derive
economic laws empirically (E. Malenvo). When
studying the economic environment in which we
live, econometrics serves as both a telescope and a
microscope (C. Griliches). According to S.A. Ayvaz-
yan, econometrics integrates a number of techni-
ques and models that allow qualitative relation-
ships based on economic theory, economic statis-
tics, and mathematical statistics to have quantita-
tive representations. [2]

In his textbook "Econometrics," V.P. Nosko
states: "Econometrics is a set of procedures for
analysing the correlations between various econo-
mic indicators (factors) based on real statistical
data." This methodology uses mathematical statis-
tics and probability theory as its tools. These techni-
ques can be used to detect new, previously undisco-
vered correlations between economic indicators,
disprove various assumptions concerning the pre-
sence of certain relationships between economic
indicators put forth by economic theory, and
forecast future values of economic indicators. One
of the main areas of study in contemporary econo-
mics, along with microeconomics and macroecono-
mics, is econometrics. To analyse statistical data,
econometrics use mathematical statistics and
probability theory techniques. But although some
models and techniques are more frequently emplo-
yed in macro-level research, others are more
frequently used in micro-level study. [3]

The textbook "Econometrics" by LI. Eliseeva
gives a brief historical overview of the origins and
progress of econometrics, discusses coupled regres-
sion from the perspective of econometric analysis,
i.e., the particulars of the regression equation and
its correspondence to the original data, discusses
the properties of residuals, and illustrates the
potential using straightforward econometric tests.
The situation of using spatial data and all the issues
that arise in this case are also taken into conside-
ration in the presentation of econometric modelling,
which corresponds to the nature of economic pro-
cesses and phenomena, first and foremost: non-

linearity of efficiency, multicollinearity of variables,
and heteroscedasticity of random residuals. [4]

When we look at studies from other coun-
tries, we also notice that the demand for fruits and
vegetables is rising significantly on a global scale.
Because of the rise in the import of fruits like
grapes, melons, citrus fruits, apples, and others in
developed countries, we are now seeing a thorough
investigation of this issue[6]. The extension of deve-
loping nations’ exports into rich nations’ markets
will boost both the number of their more developed
trading partners and global economic expansion.
Research is being conducted on a large group of
professionals in the food industry in both developed
and developing countries. This research is being
done for many people in the fields of agriculture,
export, and trade, as well as to further enrich the
diets of developed countries, ensure diversity and
security in the world food supply, and achieve a
sustainable level of diversification of trade in fruits
and vegetables from developing countries to
developed countries.

Research methodology. Data from the State
Statistics Committee and experimental estimates of
transport costs based on the findings of an expert
survey were used to explore the effects of fruit and
vegetable production volumes and transport costs
on the volume of fruit and vegetable exports. [5] For
the relationship between the volume of fruit and
vegetable output in the republic and transport
expenses, an econometric model has been created.
The parameters of the linear regression equation
were established using the least squares approach,
and a correlation analysis was completed between
the model's contributing elements. The econometric
analysis of the republic’s exports of fruit and
vegetable products utilises statistical data from
2011 to 2020.

Analysis and results. The majority of the
focus on this subject in our nation is producing
outcomes. Despite the pandemic’s detrimental ef-
fects, exports of fruits and vegetables reached USD
$1 billion in 2020. (Figure 1).
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Figure 1. The volume of exports of fruits and vegetables (million US dollars)

State Statistics Committee www.stat.uz
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The State Statistics Committee states that
even if exports of fruits and vegetables slightly
decline in 2020 as a result of the epidemic, overall
exports have increased in recent years. The sector,
however, is concentrating on supply chains,
infrastructure, market penetration into Europe, and
production that is export-oriented.

An examination of agricultural indicators for
the production of fruits and vegetables reveals that

the sector had significant increase beginning in
2016. (Fig. 2). Naturally, this is promising because it
means that there will be an abundance of food on
the home market, more people will be working in
agriculture, and so on. Studying how this issue
affects the rise in exports of fruits and vegetables is
also crucial.
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Figure 2. Volume of fruit and vegetable production (billion sum)

State Statistics Committee www.stat.uz

It makes use of statistical data that affects the
amount of fruit and vegetable product production
(X1) (SSCom data), transport costs (X2) (experi-
mental direct transport costs based on the findings
of an expert poll), and the amount of fruit and
vegetable product export (Y).

It is feasible to create plans and recommen-
dations for the further development of the sector
after determining the impact of these aspects. First,
in order to determine the relationship between the
resulting component and the influencing factors, the
correlation coefficient is examined (Table 1).

Table 1
Correlation coefficient between factors
y x1 x2
y 1
X1 -0,3813 1
X2 0,966446 -0,40263 1

The Author's Process.

The table reveals a very tight connection bet-
ween the second influencing factor and the resul-
tant factor, which is below the inverse average for
the first influencing component. Given that there is
no multicollinearity among the contributing ele-
ments, it is clear from the statistical data analysis

— * *
y=a,+a, *X +a,*X, +..+a,X,

factor,
and

Where 'y is the
Xy Xpgeeny Xy - influencing

a,,3,,a,,..,a

resulting
factors

n - regression equation parameters.
Using the least squares method, it will be possible

that the cost of transportation directly affects the
export of fruits and vegetables.

It is necessary to create a linear regression
equation in the plural of the following form in order
to explore the relationships between the compo-
nents that have been analysed:

(1)

to determine the parameters of the regression
equation using the following system of normal
equations:
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n*a, +a, > X +a,> X, +..+a, > X,
A D X F D X A, X TRy B D XX =D YT

Conclusions and offers. According to the
findings, there are other issues in the supply chain
rather than an increase in product cultivation that
are responsible for the rise in fruit and vegetable
exports. This specifically relates to researching the
needs of the importing nations, prioritising the size
of the sector in terms of packaging design and
researching the needs of the importing nations in
this regard, as well as maintaining supply chain
continuity. Simultaneously, in order to advance
agriculture, it is required to raise the level of the
sector's material and technical assistance, address
issues with the sector's financial support, offer
financial incentives to large producers to promote
the sector's growth, and expand its export potential.
The issue of exports of the items in this sector being
as liberalised as possible must be taken into
account.

Fruit and vegetable exports are a significant
and expanding area of international trade. Based on

=Zy
(2)

this, methodological analysis of several important
decisions is of utmost relevance for entrepreneurs
involved in this economic activity. This will undoub-
tedly result in challenges that need to be solved,
some of which are related to the complexity of the
process, the dearth of many agents, options, infor-
mation, and modelling tools. Additionally, we belie-
ve it's critical to give digital agriculture additional
attention, to move the Smart Agriculture program's
work along, and to make it easier for business
owners in the sector to document their exports. In
conclusion, it should be noted that new equipment
and technologies must be added to the infrastruc-
ture supporting agriculture in order to develop the
sector in our nation, increase exports of the
industry's goods, and secure its place and position
in future global markets. Additionally, service acti-
vities must be further enhanced, and new innova-
tions must be introduced.
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TEMUP HYJ1 XU3MATJIAPU TU3SUMHUJIA PUCKJIAPHU
MMWHUMAJIJIAIITUPUIITHUHT UKTUCOAUNA-MATEMATHK MO/IE/TU

Ilas1306 Mypod Makcydosuu -
®aproHa noaumexHuka uHcmumymu MeHexcmeHm
Kagedpacu masiHu dokmopaHmu

AnHomayus. Ywéy maxosada memup Uy mpancnopmu XusMamAaapuHu mawkua 3muwoa oAuMAApuUMU3 04ub 60p2aH

uamull uwaap acocuda, memup Uys mapmokaapuda XudmMamadpHu 6Gowkapuwiza oud Kabya KUuAuHaémeaH 6owKapys
KapopAapuHu puckka Huc6amaH mougaaHuwu, moudasaw acocuda pPuckAApHU MUHUMAAAAUWMUPUWHUHZ UKMUcodu-
Mamemamuk Modeau uwaa6 4ukuadu Xamoa pPUucKAApHU MUHUMAAAQUIMUPUW MU3UMUHU GOWKAPUW €amapadopauzutu
6axosnaw memodukacu magcusi KuAuHou. Ywey maecusnapddH KOpXOHA 8d mawkKu/iom/aapod puckaapHu mougasaul ea
YAAPHU MUHUMAAAAWMUPUWOA KYAAAHUAUWY MYMKUH.

Kaaum cyzaap: puckka Hucéamad HelimpaJ, puckka HUc6amaH 3Xmuémkop, puckka HUc6amaH Moulus, puckjaapHu
cugpam 6ytiuua 6axosaw, mukdoputl 6axosaui, cmamucmuk 6axoaaul.
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