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FACTORS AFFECTING DAIRY
PRODUCTION EFFICIENCY: CORRELATION
AND REGRESSION ANALYSIS

Ergashev M.Y.

Doctor of Philosophy (PhD) in Economics

Senior Lecturer, Department of General Economic Sciences
Tashkent University of Applied Sciences

Tairova Z.M.
Senior Lecturer, Department of General Economic Sciences
Tashkent University of Applied Sciences

Abstract. This article analyzes the financial performance of “Uzbegim Agro Uzbekistan—Germany” for the
period 2015-2024 using economic-statistical and econometric methods. The study examines the dynamics of
the enterprise’s net profit, period expenses, and investment volumes, and evaluates the relationships among
these indicators through correlation and regression analysis. The results show a strong positive relationship
between net profit and period expenses (r = 0.8594), as well as a very strong relationship between investment
and net profit (r = 0.8913). In addition, a logarithmic regression model is used to assess the impact of investment
and expenses on enterprise profitability, confirming that investment is one of the key factors contributing to net
profit growth.

The article also analyzes regional trends in milk production in Uzbekistan from 2010 to 2024. The research
findings indicate that milk production in the country has shown steady growth, with Samarkand, Kashkadarya,
Fergana, and Khorezm regions ranking among the leading regions in this area. The obtained results may serve
as a basis for developing scientific and practical recommendations aimed at increasing the economic efficiency
of dairy enterprises, improving investment policy, and effectively utilizing regional production potential.

Keywords: dairy industry, investment, net profit, period expenses, correlation analysis, regression model,
econometric analysis, regional development, economic efficiency, milk production.

AHHOTaLWISI. B p,aHHOI7I CTatb€ Ha OCHOBE 3KOHOMWKO-CTAaTUCTUYECKUX U SKOHOMETPUYECKUX MEeTOoL0B
npoBedéH aHanu3 uHaHcoBon pAeAtensHocTn npegnpuatnsa «Uzbegim Agro Uzbekistan—Germany» 3a
2015-2024 rogbl. B xoge uccrnepoBaHus u3dyvyeHa AMHaAMMKa YMCTOW MpuUObINY, NEPUMOANYECKUX PacxonoB
1 o6bEMOB I/IHBeCTI/ILI.I/II7I npeanpuaTnua, a Takke oueHeHa B3aMMOCBA3b MeXAy OaHHbIMU MoKazlaterndamMun C
NCMOMb30BaHMEM KOPPENALIMOHHOIO U PEFPECCMOHHOIO aHanu3aa. lNonyyeHHble pesynbraTthl nokasany Hanuuve
CUNBbHOW MONOXMWTENBHOM CBA3M MeXAy YMCTOM npubbinblo 1 nepuogmnyeckumu pacxogamu (r = 0,8594), a
Takke 04eHb TECHOW CBS3N Mexay 0ObEMOM MHBECTMLMIA 1 YncTon npubbineto (r = 0,8913). Kpome Toro, Ha
OCHOBE forapudMnYecKor perpeccMoHHON Mogenu Obina oueHeHa CTeneHb BIUAHNS UHBECTULMIA 1 PACXOL40B
Ha I'Ipl/l6bIJ'IbHOCTb npeanpuaTnuda, YTo NO3BOJIMIIO NoaATBEPAOUTb 3HAYUMYHKO POJSib I/IHBGCTI/ILWII7I KaK ogHoro m3
KIMOYEBbIX (PakTOpoB pocTa YNCTOM NPUBBINN.

B cTaTtbe Takke NnpoaHanM3npoBaHbl TEHAEHLMY pa3BUTKS NPOM3BOACTBA MOJSIOKa B permoHax Y3bekmcraHa
3a nepuog 2010-2024 rogoB. Pesynbrathl MCCnegoBaHUsA CBUOETENbCTBYOT O CTabuibHOM pocTe 06bLEMOB
npoM3BOACTBa MOroKka B cTpaHe, npu atom CamapkaHgckas, KawkagapemHckas, ®epraHckas n Xopesmckas
obnactv 3aHMMalT nuavpylLwmye no3vuMu Mno AaHHOMY fokasartento. [lonmyyeHHble pesynbratbl MOryT
CNYXWUTb OCHOBOW AONsi pa3paboTky Hay4HO-MPaKTUYECKMX PEKOMEHAALNA, HaMpPaBlEHHbIX HA MOBbILIEHWE
9KOHOMMYECKOW 3(PPEKTUBHOCTU NPEANPUATUA MOSTOYHOM OTpPaciu, COBEpPLUEHCTBOBAHWE MHBECTULMOHHOMN
nonuTukM n 6onee achpeKTBHOE NCNOMNb30BaHME PErMOHaNbHOro MPOU3BOACTBEHHOIO NOTEHUMana.

KnrouyeBble cnoBa: Morno4vHas NPOMBbILLUNEHHOCTb, WHBECTUUUN, YUCTadA I'IpVI6bIJ'Ib, nepunognyeckmne
pacxodbl, KOPPENSALUMOHHbBIA aHanu3, pPerpeccMoHHas MoAenb, 9KOHOMETPUYECKUA aHanws, pernmoHarbHoe
pasBuTue, SKOHOMUYeckas 3PPEKTUBHOCTb, MPON3BOLACTBO MOJSIOKA.
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INTRODUCTION

The agricultural sector, particularly livestock and dairy production, plays a crucial role in the sustainable
development of the national economy. The importance of dairy production in ensuring food security, developing
the processing industry, and increasing export potential is growing every year. Therefore, improving the
economic efficiency of enterprises operating in this field and conducting an in-depth analysis of the factors
affecting their financial results are among the most relevant scientific and practical issues.

In recent years, large-scale reforms have been carried out in Uzbekistan to modernize agriculture and the
food industry, introduce advanced technologies, and improve the investment climate. As a result, the volume
of dairy production has increased, and positive changes have been observed in the financial indicators of
enterprises operating in the sector. However, the profitability and economic efficiency of such enterprises
largely depend on investment volumes, production costs, and other economic factors.

In this study, the financial activities of “Uzbegim Agro Uzbekistan—Germany” for 2015-2024 are analyzed,
and the relationships between the enterprise’s net profit, period expenses, and investments are evaluated
using correlation and regression methods. In addition, the dynamics of milk production in Uzbekistan by region
are examined, and the contribution of regions to the country’s total milk production volume is assessed based
on an econometric approach.

The aim of the study is to identify the main factors influencing the financial results of dairy industry
enterprises, evaluate the role of investments and expenses in enterprise profitability, and substantiate the
national significance of regional milk production indicators using econometric methods. The research results
may serve as a basis for making effective management decisions in dairy industry enterprises, improving
investment policy, and ensuring the sustainable development of the sector.

LITERATURE REVIEW

Assessing the efficiency of enterprise activities and determining the impact of investments and expenses
on financial results are among the widely studied areas in economic science. In particular, the role of investment
activity in increasing net profit, profitability, and enterprise competitiveness has been substantiated in numerous
scientific studies.

In studies devoted to the relationship between economic growth and investment, investment is recognized
as animportant factorin expanding production capacity, introducing technological innovations, and improving the
financial performance of enterprises. Robert Solow, one of the founders of economic growth theory, emphasized
that investment contributes to increasing production volumes and income through the accumulation of capital. It
is also recommended to widely apply production functions and econometric modeling methods when evaluating
investment efficiency.

Issues related to the relationship between enterprise expenses and profit are widely discussed in scientific
works on management accounting and financial analysis. Researchers note that effective cost management
helps ensure the financial stability of an enterprise, increase profit, and promote the rational use of resources.
From this perspective, studying the relationship between costs and profit through correlation and regression
analysis is an important tool for assessing enterprise performance.

In studies on the dairy industry and livestock production, the role of the sector in ensuring food security
is particularly emphasized. According to scientific sources, the growth of dairy production is directly linked to
population growth, increased livestock productivity, the introduction of modern technologies, and investment
activity. At the same time, the natural and climatic conditions of regions, the feed base, and production
infrastructure significantly influence milk production volumes.

In studies conducted by domestic economists, issues related to increasing the economic efficiency of
agricultural and food industry enterprises are widely covered. These studies substantiate the importance of
attracting investment, applying innovative technologies, optimizing production costs, and making management
decisions based on economic and mathematical models.

ANALYSIS AND RESULTS

The analyzed scientific literature indicates that assessing the relationship between investment, expenses,
and enterprise financial results using econometric methods is one of the relevant areas of contemporary
economic research. However, studies that combine enterprise-level financial indicators with regional milk
production factors, particularly in the context of dairy industry enterprises, remain insufficient.

Therefore, this study comprehensively examines the activities of “Uzbegim Agro Uzbekistan—Germany”
and the regional characteristics of milk production in Uzbekistan on the basis of correlation and regression
analysis (Figure 1).
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Figure 1. Dynamics of changes in the financial results of the
“Uzbegim agro Uzbekistan-Germany” enterprise (in million soums)’

The results of the study show that the net profit of “Uzbegim Agro Uzbekistan—Germany” demonstrated
significant positive growth over the last three years. In 2015, the enterprise’s net profit amounted to 61.775
billion soums, while in 2021 it reached 98.452 billion soums. In 2022, the enterprise achieved 27% higher net
profit compared to the previous year. By 2024, the net profit of “Uzbegim Agro Uzbekistan—Germany” exceeded
200 billion soums, which is 205% higher than in 2021. In 2023, the enterprise’s net profit increased by nearly
25 billion soums, representing one of the most notable growth periods in the company’s recent development.

An analysis of the dynamics of enterprise expenses shows that in 2019, expenses decreased sharply.
In that year, the enterprise’s expenses fell to 16.114 billion soums, representing the minimum value for the
analyzed period. This figure was almost twice as low as in 2018. Despite the decline in expenses, the company’s
profit continued to grow steadily, supported by investments made in the enterprise.

The largest increase in investment dynamics occurred in 2019, when investment volume reached 26.472
billion soums, which was twice as much as in 2018. In 2020, the volume of investments decreased by 17.625
billion soums. However, due to the steady growth of investments in subsequent years, investment volume
reached 35.056 billion soums by 2024.

Based on the research results, the correlation between enterprise expenses, investment volume, and the
net profit of “Uzbegim Agro Uzbekistan—Germany” was determined (Table 1).

Table 1
Results of the Pearson coefficient between certain indicators of the
“Uzbegim agro Uzbekistan-Germany” enterprise and the enterprise’s net profit?

Indicators Entergz)sﬁet’s net Periodic expenses of the enterprise Investment
Enterprise’s net profit 1.0000
Periodic expenses of the enterprise 0.8594 1.0000
Investment 0.8913 0.8023 1.0000
1 author’s development
2 author’s development
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As a result of the study, it can be concluded that the enterprise’s expense accounting is properly
organized. The period expenses of the enterprise have a strong positive relationship with its net profit,
with a Pearson correlation coefficient of 0.86. Based on the table data, there is also a very strong positive
correlation between the net profit of “Uzbegim Agro Uzbekistan—Germany” and the volume of investments
made in the enterprise. The correlation coefficient between investment volume and net profit is 0.89 (Figure
2).
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Figure 2. Regression dependence of certain indicators of the
“Uzbegim agro Uzbekistan-Germany” enterprise on the enterprise’s net profit®

Based on the scientific research conducted, a logarithmic regression model was developed to assess
the impact of investments and enterprise expenses on the net profit of “Uzbegim Agro Uzbekistan—
Germany”. The results show that each parameter of the regression model is statistically significant, as the
p-values are less than 0.05. This indicates that the model parameters are significant at the 5% significance
level.

Furthermore, the Durbin—Watson statistic for the modelis 1.95, which indicates thatthere is no autocorrelation
problem. Since the Durbin—Watson coefficient is close to 2, the regression model can be considered statistically
reliable in terms of the absence of autocorrelation.

Inprofit = 0,6 * In cost + 1,05 * In inv + 1,66

Based on the results of the regression model, it can be concluded that, if other variables remain unchanged,
a 1% increase in the enterprise’s investment volume leads to a 1.05% increase in the net profit of “Uzbegim
Agro Uzbekistan—Germany”. In addition, a 1% increase in enterprise expenses is associated with a 0.6%
increase in net profit.

The coefficient of determination of the model is 0.88, which means that the model explains 88% of the
variation in net profit (Table 2).

3 author’s development
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Table 2
Dynamics of milk production in our country*

2010 2015 2020 2024 Share

Joda

Uzbekistan

Republic of Uzbekistan Y 6133.8 8994.8 10930.1 124221 100

Republic of Karakalpakstan X, 181.1 320.3 399 466 3.6

Andijan X, 540.9 822.1 977.8 1117.5 9.0

Bukhara X, 538.4 777.9 1001.2 1130.7 9.0

Jizzax X, 326.9 486.7 617.7 711.1 5.6
Kashkadarya X, 657.1 952.2 1173.4 1378.3 10.4

Navoi X, 268.9 384.9 479 563.5 4.4.

Namangan X, 384.3 581 7204 803.9 6.5
Samarkand X, 745.5 1132.3 1305.4 1455.5 12.2

Surxondaryo X, 508.2 748.2 881.9 975 8.2
Syrdarya X, 200.4 287.7 356.1 414.5 3.3.

Tashkent X, 561 780 915.5 1072 9.0

Fergana X, 588.8 854.1 1047.1 1190.3 9.5

Khorezm X, 632.3 867.4 1053.7 1137.4 9.5

Tashkent city X, 0 0 1.9 6.4 0.0

At the next stage of our research, we will obtain empirical results on the impact of regions on the volume
of milk production in the country. Based on the above data, we evaluate the impact of regions on the country’s
milk production volume using the least squares method (Table 3).

Table 3
Correlation of milk production indicators in the Republic of Uzbekistan and its regions®
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Uzbekistan 10
Republic of Uzbekistan ’
Karakalpakstan Res. 0.99 1.0
Andijan 0.98 0.87 1.0
Bukhara 0.95 0.84 1.0
Jizzax 0.94 0.81 1.0
Kashkadarya 0.99 0.86 1.0
Navoi 0.97 0.85 1.0
Namangan 0.98 0.86 1.0
Samarkand 0.97 0.85 1.0
Surxondaryo 0.95 0.84 1.0
Syrdarya 0.94 0.81 1.0
Tashkent 0.92 0.80 1.0
Fergana 0.96 0.83 1.0
Khorezm 0.93 0.81 1.0
Tashkent city 0.93 0.82 1.0
4 author’s development
5 author’s development
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Statistical data show that over the last 15 years, the volume of dairy production in the country’s regions has
doubled. In 2010, dairy products worth 6,133.8 billion soums were produced in the republic, while by 2024 this
figure had reached 12,422.1 billion soums.

In terms of regional distribution, Samarkand region has remained the leading region in dairy production
for many years. According to the research results, an average of 12.2% of the country’s dairy products were
produced in Samarkand region over the last 15 years. The closest region to Samarkand in terms of this indicator
is Kashkadarya region, which accounts for 10.7% of the country’s milk production. Fergana and Khorezm
regions occupy the next positions, each with an average milk production share of 9.5%.

Andijan, Bukhara, and Tashkent regions are also among the leading producers of dairy products in the
country. According to the research findings, these three regions together produce an average of 27% of the
country’s dairy products annually, with each region contributing approximately 9%.

The research results indicate that, except for Tashkent region, milk production volumes in all regions
demonstrate a trend that is largely consistent with the overall trend of dairy production in the country. Therefore,
the correlation coefficients for most regions are considered to be very close to 1. At the same time, the impact
of individual regions on national milk production can be assessed using regression models.

CONCLUSION AND RECOMMENDATIONS

In this study, the financial activities of “Uzbegim Agro Uzbekistan—Germany” for 2015-2024 and regional
trends in milk production in Uzbekistan were analyzed using economic-statistical and econometric methods.

The results show that the enterprise’s net profit has maintained a steady growth trend in recent years. In
particular, net profit increased from 61,775 million soums in 2015 to 201,850 million soums in 2024, representing
nearly 3.3-fold growth. This confirms the increasing efficiency of the enterprise’s activities and the positive
outcomes of investment activity.

The correlation analysis revealed a strong positive relationship between net profit and period expenses (r
=0.8594), as well as a very strong positive relationship between net profit and investment volume (r = 0.8913).
This indicates that investment is an important factor in improving the financial performance of the enterprise.
The regression model showed that a 1% increase in investment volume leads, on average, to a 1.05% increase
in net profit, while a 1% increase in expenses is associated with a 0.6% increase in net profit. The coefficient
of determination of 0.88 indicates the high explanatory power of the model. In addition, the Durbin—Watson
statistic of 1.95 confirms the absence of an autocorrelation problem in the model.

The analysis of milk production volumes across the regions of the Republic of Uzbekistan showed that,
between 2010 and 2024, national milk production more than doubled. Samarkand region holds the leading
position, accounting for an average of 12.2% of the country’s milk production. Kashkadarya, Fergana, Khorezm,
Andijan, Bukhara, and Tashkent regions were also identified as regions with significant shares in total milk
production. The correlation analysis showed a very high positive relationship between national milk production
and regional indicators, indicating that growth in regional milk production directly contributes to the increase in
the country’s total production volume.

Based ontheresearchresults, the following recommendations are proposed: further expansion of investment
activities in dairy industry enterprises; improvement of profitability through the optimization of production costs;
acceleration of the introduction of modern technologies and innovative management methods; development of
production infrastructure in regions with a relatively low share of dairy production; and expansion of the export
potential of the dairy industry through the implementation of regional investment projects.

Overall, increasing investment and ensuring the efficient use of production resources are among the key
factors for improving the economic efficiency of dairy industry enterprises and further expanding milk production
in the country.
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