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ECONOMETRIC ASSESSMENT OF THE IMPACT OF POPULATION
REPRODUCTION PROCESSES ON THE FORMATION OF ECONOMICALLY
ACTIVE POPULATION

Hamrokulov Mirabbos Ortiqovich

Doctoral researcher at the scientific research center “Scientific
foundations and problems of developing the economy of Uzbekistan”
under Tashkent state university of economics
hamrokulovmirabbos073@gmail.com

Abstract. This article analyzes population reproduction processes and factors
influencing the formation of economically active population using the case of
Kashkadarya region. The study employs panel econometric models based on district-
level statistical data for 2012-2024. In particular, Fixed Effects and Random Effects
models are applied, and the Hausman test is conducted to determine the most
appropriate model. The results confirm the significant impact of demographic
factors on economic activity.

Keywords: population reproduction, demographic processes, economically
active population, panel data, Fixed Effects;, Random Effects, migration,
employment.

AXO0JIA TAKPOP BAPIIO BY/IUII Y KAPAEHJIAPUHUHT UKTUCOAUH PAOJ
AXOJIN TAKJIJTAHUIIUTA TAbCUPUHU ITAHEJI 9SG KOHOMETPHUK
BAXOJIAII

Xampokynoe Mupa66oc Opmukogu4

TAMY xysypudazu “Y36ekucmoH ukmucoouémuHu
PUBOHCAAHMUPUWHUHZ UAMUL acocaapu 8a Myammoaapu”
uaMuli-madKuKkom mapkasu doKmopaHmu

AHHomayus. Ma3kyp madkukom axoau makpop 6apno  6yauw
HAPAEHAAPUHUHE UKmMucodull @aosn axoau WAKAAGHUWU2Ad MABCUPUHU
baxonawea 6aruwiaveaH. UzaaHuw dasomuda 2012-2024 iliuasapHu Kampab
0/12aH MYyMaH/Aap Kecumudazu Ccmamucmuk MasgaymMomaap acocuda naues
3KOHOMempuk maxaua ymkasuadu. XycycaH, demozpaguk ea ukmucodull
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OMUANAPHUHZ Mascup dapaxcacuHu aHukaaw makcaduda Fixed Effects ea Random
Effects modennapu Kyanrauuaub, Hausman mecmu épdamuda sHe Makbya modens
maHAa6 oauHou. OauHeaH Hamuxcaaap Xydyodaapda kedaémeaH 0emo2papuk
acapaénaap ukmucodull ¢aoa axonu WAKAAGHUWU2A Ce3UAapau  mascup
KypcamuwuHu Kypcamou.

Kaaum cysaap: axoau makpop 6apno 6yauwu, demoepaduk xcapaéHaap,
ukmucoouli ¢paon axoau, navea masaymomaap, Fixed Effects, Random Effects,
muzpayusi, 6aHONUK.

3KOHOMETPHYECKAS OLIEHKA BJIMAHHUA MPOLIECCOB
BOCIPOM3BOACTBA HACEJIEHUSI HA ®OPMHUPOBAHUE 9KOHOMHWYECKH
AKTMBHOTO HACEJIEHUSA (HA MTPUMEPE KAIIKAJAPBUHCKOM
OBJIACTH)

Xampokynoe Mupa66oc Opmukogu4

Hokmopanm HayuHo-uccaedogamenbCcko2o yeHmpa

“Hay1Hble 0CHO8bI U Np0ob.1embl pa3zgumusi IKOHOMUKU Y36ekucmaHa”
npu TawkeHmMckoM 20cydapcmeeHHOM IKOHOMUYECKOM YHUBepcUmeme

AHHomauyus. B daHHoU cmambe Ha npumepe KawkadapvbuHckol obaacmu
NpoaHa/Iu3uUpo8aHbl NPoOYeccbl 80CNpou3zeoi0cmea HaceAeHuss U dakmopul,
gAusIOWUe HA HOPMUPOBAHUE IKOHOMUYECKU AKMUBHO20 HaceseHus. B
UCc/1e008aHUU UCNO/1b308AHbI NAHE/AbHbIE IKOHOMEMpUYEcKue Mode1u Ha 0CHO8e
cmamucmuyeckux daHHbix 3a 2012-2024 200v1 8 paspese patioHos. B wacmHocmu,
npumeHeHwvl modeau Fixed Effects u Random Effects, a makace nposedeH mecm
Xaycmana 0aa evlbopa onmumaabHolU modeau. IlosyueHHble pe3yabmambl
nodmeepicoaiom 3Havyume/abHoe GJusiHUe demozpaguyeckux @HaKkmopos Ha
9KOHOMUYECKYH AKMUBHOCMb HACEe/eHUS.

Kawueewvie csnoea: eocnpou3sodcmeo HaceseHus, demozpaguyeckue
npoyeccwl, IKOHOMUYEeCKU aKmMu8Hoe Hace/ieHue, naHeabHble daHHble, Fixed Effects,
Random Effects, muzpayus, 3aHssmocmeo.

Introduction.
Under conditions of modern economic development, demographic
processes and population reproduction are considered among the key factors
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underpinning sustainable economic growth. Population reproduction processes
are manifested through demographic indicators such as fertility, mortality, and
migration, which directly influence the age-sex structure of the population, the
formation of labour resources, and the level of economic activity. In particular,
regional disparities in demographic processes are closely associated with the level
of economic development, urbanization trends, labour market conditions, and the
degree of social infrastructure development. As a result, some regions experience
rapid population growth and an expansion of labour resources, whereas others
undergo structural demographic changes under the influence of migration
processes. This necessitates an in-depth territorial analysis of population
reproduction processes.

At present, alongside traditional analytical methods, econometric models
have become increasingly important in the study of demographic processes.
Econometric approaches make it possible to quantitatively assess the impact of
demographic factors on economic indicators, identify interrelationships among
variables, and derive scientifically grounded conclusions. In particular, Fixed
Effects and Random Effects models based on panel data provide effective tools for
conducting analyses while accounting for regional heterogeneity. Furthermore,
time series models, especially ARIMA models, play an important role in evaluating
temporal trends in demographic and economic indicators and forecasting their
future trajectories. These models enable researchers to predict future dynamics
in the economically active population and assess potential changes in labour
market conditions in advance.

The main objective of this study is to conduct a comprehensive analysis of
population reproduction processes in the Kashkadarya region across both
territorial and temporal dimensions, to evaluate the impact of demographic
factors on the formation of the economically active population using econometric
models, and to forecast future development trends of these processes.

Literature Review.

Population reproduction processes and demographic development
constitute one of the major areas of economic and social research. Studies
undertaken in this field have provided deeper insights into the interrelationship
between population dynamics, labour resource formation, and economic growth.
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Fundamental contributions to demographic studies were made by V.A.
Borisov, who explained population reproduction processes through the factors of
fertility, mortality, and migration [1]. Likewise, foreign scholars such as A. Coale
and E. Hoover analysed the relationship between population growth and
economic development, substantiating the influence of demographic factors on
economic processes [2]. ]J. Caldwell developed the theory of demographic
transition, demonstrating the connection between population reproduction
processes and stages of socio-economic development [3].

In recent years, econometric approaches have been widely applied in the
analysis of demographic processes. In particular, R. Lee and A. Mason examined
the relationship between population age structure and economic growth using
econometric models and provided a scientific foundation for the concept of the
demographic dividend [4]. Similarly, D. Bloom and ]J. Williamson evaluated the
relationship between population growth and economic development using panel
data methods, identifying the impact of demographic factors on economic growth
[5]. The analysis and forecasting of demographic processes through time series
techniques have also attracted considerable attention. In this regard, ARIMA
models developed by G. Box and G. Jenkins have been extensively employed and
recognized as effective tools for forecasting population size and demographic
indicators [6].

Within the context of Uzbekistan, the studies conducted by Z.N. Tojieva, L.P.
Maksakova, and B.H. Umurzakov are of particular significance, as they examine
the regional characteristics of population distribution, labour resources, and
migration processes [7,8,9]. However, in the existing literature, the impact of
demographic factors on the formation of the economically active population has
largely been addressed from a qualitative perspective, whereas comprehensive
regional assessments based on panel econometric techniques, particularly Fixed
Effects and Random Effects models, remain insufficiently explored. This gap
underscores both the scientific novelty and the relevance of the present study.

Research methodology.

This study employs a comprehensive scientific approach to assess
population reproduction processes and the factors influencing the formation of
the economically active population. The theoretical foundation of the research is
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based on demographic development theories and scholarly perspectives related
to the analysis of economic processes.

During the research process, statistical analysis, comparative analysis,
grouping techniques, and time series analysis methods were applied. In addition,
econometric models were extensively employed to identify the interrelationships
between demographic and economic indicators. The empirical database of the
study consists of official district-level statistical data for the Kashkadarya region
covering the period 2012-2024. Based on these data, a panel dataset was
constructed, with the economically active population considered as the
dependent variable. Permanent population size, employment rate, fertility
indicators, and migration variables were included in the model as independent
variables.

For the econometric analysis, Fixed Effects and Random Effects models
based on panel data techniques were utilized.

Yie=Lo+B1X1it+B2X2it+B3X3it+B4X4it+uit

by epaa:
Y;— economically active population
X1— permanent population number
X2— employment rate
X3— birth rate
X4— migration
u;;— random error term

Through these models, the impact of demographic factors on the
economically active population was quantitatively assessed while accounting for
regional heterogeneity. To determine the most appropriate specification, the
Hausman test was employed to compare the Fixed Effects and Random Effects
models. In addition, time series analysis techniques, particularly the ARIMA
model, were applied to examine the dynamics of the economically active
population and to forecast its future trends. This approach made it possible to
identify expected changes in the indicator over the coming years. Furthermore,
tables and graphical methods were used to visualize and interpret the research
findings.

67



Demografiya va mehnat bozori ilmiy-elektron ommabop jurnal 2026-yil, 3-son

Analysis. An analysis of population reproduction processes and the
formation of the economically active population in the Kashkadarya region
requires an in-depth examination of regional demographic and economic factors.
Variations across districts in terms of population size, fertility rates, migration
processes, and employment indicators have a direct influence on the dynamics of
the economically active population. The conducted analysis indicates that, in some
districts, rapid population growth contributes to the expansion of labour
resources, whereas in other areas migration processes lead to structural changes
in the composition of the economically active population. This underscores the
need to assess these processes not only through conventional analytical methods
but also through econometric approaches.

To this end, an econometric analysis based on panel data was carried out in
the present study. The analysis utilized district-level statistical data for the
Kashkadarya region covering the period from 2012 to 2024. The economically
active population was specified as the dependent variable, while permanent
population size, employment rate, fertility indicators, and migration variables
were incorporated into the model as independent variables [10].

To account for regional heterogeneity, Fixed Effects and Random Effects
panel models were employed. These models made it possible to quantitatively
evaluate the influence of demographic and economic factors on the economically
active population and to identify the interrelationships among the variables.

Table - 1.

Results of the Fixed Effects Model

5.21 1.84 2.83 0.005
Number of permanent population 0.62 0.08 7.75 0.000
(X1)
Employment (X2) 0.48 0.11 436 0.000
Birth (X3) 0.15 0.09 1.67  0.096
Migration (X4) -0.07 0.05 -1.40 0.162

According to the results of the Fixed Effects model, the factors influencing
the economically active population exhibit varying effects across regions. In
particular, permanent population size ((X_1)) was found to have a positive and
highly statistically significant impact on the economically active population
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((p<0.01)). This indicates that population growth contributes to the expansion of
labour resources. The employment rate ((X_2)) also exerts a positive influence on
the economically active population, with its coefficient being statistically
significant at the 1 percent level ((p<0.01)). This finding confirms the direct effect
of labour market participation on the level of economic activity within the
population.

The fertility indicator ((X_3)) demonstrates a positive effect and is
statistically significant at a relatively lower level ((p<0.1)). This suggests that
population growth contributes to an increase in the economically active
population. Although migration factors ((X_4)) exhibit a negative effect, their
coefficients were found to be statistically insignificant ((p>0.05)). This may be
explained by the heterogeneous impact of migration processes across different
regions.

Table - 2.
Results of the Random Effects model

4.88 1.92 254 0.011
Number of permanent population 0.59 0.07 8.12  0.000
(x1)
Employment (X2) 0.44 0.10 4.10 0.000
Birth (X3) 0.13 0.08 1.62  0.105
Migration (X4) -0.05 0.04 -1.25  0.211

According to the results of the Random Effects model, the factors
influencing the economically active population were evaluated based on overall
trends. In particular, permanent population size ((X_1)) was found to have a
positive and statistically significant impact on the economically active population
((p<0.01)). This suggests that population growth contributes to the expansion of
labour resources. The employment rate ((X_2)) also exhibited a positive effect,
and its statistical significance was confirmed ((p<0.01)). This indicates that
labour market participation is an important determinant in the formation of the
economically active population. Although the fertility indicator ((X_3)) showed a
positive effect, it was not found to be statistically significant ((p>0.05)). Migration
((X_4)) exerted a negative influence; however, its statistical significance was not
confirmed.
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The results of the Random Effects model also reaffirmed the importance of
permanent population size and the employment rate as the principal
determinants of the economically active population.

To determine the appropriate model specification, the Hausman test was
conducted to compare the Fixed Effects and Random Effects models. The test
results indicated that the p-value was less than 0.05, implying that the Fixed
Effects model is preferable. Therefore, the Fixed Effects model was selected as the
primary model for this study.

Overall, the findings demonstrate that the economically active population in
the Kashkadarya region is largely shaped by demographic and economic factors.
In particular, permanent population size and the employment rate were identified
as the main determinants influencing the economically active population.

Conclusions and Recommendations.

The findings of the study indicate that population reproduction processes and the
formation of the economically active population in the Kashkadarya region are
shaped by both demographic and economic factors. The results of the panel
econometric analysis reveal that permanent population size and the employment
rate are the most influential determinants of the economically active population.
Although the fertility indicator exhibits a positive effect, its influence was found
to be relatively limited, while migration processes were observed to have
heterogeneous effects across districts. By accounting for regional characteristics,
the Fixed Effects model was identified as the preferred specification. Overall, the
results confirm the necessity of analysing population reproduction processes
through a comprehensive econometric framework.

Based on the findings of the study, the following recommendations are proposed:

« [t is advisable to develop a differentiated demographic policy that takes into
account regional variations in population reproduction processes.

« Programmes aimed at improving employment opportunities should be
strengthened in the Kashkadarya region to ensure more efficient utilization of
labour resources.

«In areas characterized by high fertility rates and rapid population growth,
greater efforts should be directed towards job creation in order to increase the
share of the economically active population.
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e Mechanisms for regulating migration processes and facilitating the
reintegration of returning labour migrants into economic activity should be
further improved.

« Wider application of panel data techniques and econometric models in the
analysis of demographic and economic processes is recommended to enhance the
quality and reliability of policy-oriented research.
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