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Abstract

The paper deals with the potential use of statistical methods in defining a
framework for regional socio-economic development processes. The spatial
context of the study is Uzbekistan. The paper uses factor, cluster analysis, and
comparative analysis. The experience of Uzbekistan in the application of these
methods to the grouping of local entities by homogeneity is particularly relevant
for the purposes of comparison. The topicality of the research is determined by
the need to define an effective territorial or spatial framework for Uzbekistan’s
regional socio-economic development processes, and to ensure that the
framework will facilitate access to other countries, programs, and projects.
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1.

2. INTRODUCTION

Geographical location, climatic conditions, demographic situation, development
history and other factors have a significant impact on the economic development
of the region. However, poverty in the economic development of the regions is
likely to increase if there is high inequality and there is no change in income. This
has a negative impact on the socio-economic development of the country.
Therefore, each country strives to pursue a regional policy aimed at improving
living standards in developing countries, that is, creating conditions and
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opportunities for their socio-economic development, thus contributing to
improving the quality and level of human potential.

To analyze the socio-economic development of the regions, radically improve the
forms and methods of organizing work, the quality and living standards of the
population, and other important tasks. A major objective of the development
programs launched in Uzbekistan is to bring balanced regional development. To
achieve this goal, the economic planning in the country has traditionally been
focused on the need to provide special support to disadvantaged areas.

Although the country remains on course to achieve its socio-economic
development goals, related challenges such as inequality and regional disparities
persist. There were several causes leading to the distortion of balance in all
regions specifically, the rate of development in the initial years of the market
economy, the attractiveness of the place to investors, the economic-geographic
location of the area, the condition of infrastructure, and features of innovation.

3. LITERATURE REVIEW

The fact that the subject of variations in regional development in recent years is
considered a topical issue is of great interest to geographic and Economic
Sciences, this situation can be seen in the rapid increase in the number of
publications and literature on this topic.

The chief present-day problem of socio-economic development, in geographical-
economic terms, is growing spatial inequality when viewed from a regional
approach. In recent years, regional disparities have become of great interest to
geographical and economic sciences, as manifested by a fast-growing number of
publications on the subject. The empirical-methodological research conducted by
Alois Kutscherauer (2010), Jaba E(2009), Ivana Bakaric (2005), Domanski
(2005), Henley (2005), Kosfeld et al. (2006), Rodriguez-Lopez et al. (2009),
Czyz& Hauke (2011), Otsuka et.al (2016), Pratap Kumar (2019), by Agnieszka
(2019) and others conducted effective scientific research within this topic.
According to the results of such studies, it was found that regional policy
measures will have a positive effect if they are implemented only in regional units
with homogeneous social and economic development trends in order to have a
desired and equal effect in a specific area.
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4. RESEARCH METHODOLOGY AND DATA

To ensure the effectiveness of regional policy and rapid socio-economic
development of the regions, it is first necessary to assess the current socio-
economic status of the regions. Assessing the possibility of socio-economic
development of regions means determining the system of appropriate indicators
and assessing the current state of socio-economic development in the region with
the help of identified indicators.

Assessment of the state of socio-economic development of regions according to
individual indicators - independent description of their socio-economic
development and forecasting of future development is one of the possibilities.
Although this method is considered one of the optimal methods, it is not suitable
for rapid and comparative assessment of the state of development [63, 78, 80].
Because it is difficult to determine the direction according to many indicators,
and the level of accuracy of the analysis will be low. In addition, the results of
the analysis of individual indicators do not express relationships and
dependencies. In short, a number of indicators analyzed separately do not provide
an integrated and clear representation of reality.

Socio-economic development is a multi-dimensional process that cannot be fully
assessed by a single indicator. This requires the construction of a composite index
(rating) of socio-economic development based on the optimal combination of
various development indicators.

Steps in the construction of composite indicators[3].

- Theoretical framework. A theoretical framework should be developed to
provide the basis for the selection and combination of single indicators into a
meaningful composite indicator undera fitness-for-purpose principle.

- Data selection. Indicators should be selected on the basis of their analytical
soundness, measurability, country coverage, relevance to the phenomenon
being measured and relationshipto each other. The use of proxy variables
should be considered when data are scarce.

- Imputation of missing data. Consideration should be given to different
approaches for imputing missing values. Extreme values should be examined

as they can become unintended benchmarks.

- Multivariate analysis. An exploratory analysis should investigate the
overall structure of the indicators, assess the suitability of the data set and
explain the methodological choices, e.g. weighting, aggregation.

- Normalisation. Indicators should be normalised to render them
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comparable. Attention needs to be paid to extreme values as they may
influence subsequent steps in the process of building a composite indicator.
Skewed data should also be identified and accounted for.

- Weighting and aggregation. Indicators should be aggregated and weighted
according to the underlying theoretical framework. Correlation and
compensability issues among indicatorsneed to be considered and either be
corrected for or treated as features of the phenomenon thatneed to be be
retained in the analysis.

- Robustness and sensitivity. Analysis should be undertaken to assess the
robustness of the composite indicator in terms of, e.g., the mechanism for
including or excluding single indicators, the normalisation scheme, the
Imputation of missing data, the choice of weights and the aggregation method.

- Back to the real data. Composite indicators should be transparent and fit to

be decomposed into their underlying indicators or values.

- Links to other variables. Attempts should be made to correlate the
composite indicator with other published indicators, as well as to identify
linkages through regressions.

- Presentation and Visualisation. Composite indicators can be visualised or
presented in a number of different ways, which can influence their
interpretation.

The analysis of regional development should contain all indicators the monitoring
and evaluation of which is of great importance for determination of the
development potential. It regards mainly indicators characterizing[13]:

— Overall description of a region

— Economic situation in a region

— Human potential in a region

— Social level

— Infrastructure

— Environment

— Industry

— Services

— Countryside and agriculture

The study measures and compares the levels of socio-economic development of
different regional administrative divisions of Uzbekistan (i.e., 12 regions
(Andijan, Bukhara, Jizzakh, Kashkadarya, Navoi, Namangan, Samarkand,

Surkhandarya, Syrdarya, Tashkent, Fergana, Khorezm), one autonomous
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republic (Republic of Karakalpakstan) and one independent city-the capital of
Uzbekistan (Tashkent city)) based on socio-economic indicators. The data used
in this analysis have been taken from the State Committee of the Republic of
Uzbekistan on statistics. The analysis was carried out for the years 2018-2020,
these being the years for which we had the latest regional statistical data.
The following methods of multivariate statistical analysis were used to analyze
the socio-economic development of the regions of the country:
- A reduction of excessive number of variables, let us say a compression of
information in a smaller number of immeasurable hypothetical magnitudes with
as small loss of information as possible, which is contained in the monitored
features. In this group of methods
the most frequently used approaches of factor analysis are the component analysis
and common factor analysis. Since the results of factor analysis will be used as
clustering variables (to which end factor scores must also be calculated), it is
recommended to use the principal component analysis[6].
— An object typology — is an organization, let us say a hierarchical settlement in
relatively identical groups, whereas neither their number is known nor defined
precisely. At the same time, a sequence of these groups can be set according to
the chosen criteria. For this task, it is very suitable to use cluster analysis.
According to the principal component features and the component index value
we use this formula to calculate the composite score[8]:

Cl = (PCV, *PCC,) (1)

i=1

where:
Cl — composite index,
PCV; — i-th principal components variance contribution rate,
PCC; — i-th principal component coefficients,
n — number of components.
Assign each of the composite Z-scores to a score in the range 0 to 1 by mapping
to the cumulative normal distribution.
The inter-district variations are grouped into four categories of less developed
region, moderate developed region, developed region and highly developed
region on the basis of natural break (Jenks) method.
We use the non-hierarchical "k-means" clustering method to divide the objects
being grouped into clusters. The main advantage of this cluster method is that it

IS more convenient to group the objects into clusters according to the measured
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characteristic. Most clustering methods are based on distance or similarity
matrices calculated from the underlying data rather than from the original data.
Here we shall concentrate on distance measures, of which the most common is
the Euclidean distance given by[2]:

dij - \/i (Xil - XJ|)2 (2)

where d;; is the Euclidean distance for two individuals i and j,
each measured on n variables, x;;, x;;, =1, ..., n.
Statistical data processing was conducted using SPSS software.

5. RESULTS AND DISCUSSIONS

5.1. Construction of composite index by Principal components analysis
Principal components analysis (PCA) is justified by the data set dimension (12
characteristics for the 14 regional administrative divisions), all the 12 variables
being quantitative continuous. Using PCA the dimensionality of data is reduced
by creating principal components from the original variables in the context of this
study, principal components analysis is used to explore the original data set and
to select the appropriate variables used to identify a regional profile of economic
development in Uzbekistan.

To verify the adequacy of data for a factorial analysis, Bartlett's Test of Sphericity
(to test the null hypothesis that the variables in the correlation matrix of the
population are uncorrelated), and the indicator MSA (Measure of Sampling
Adequacy) of Kaiser-Meyer-Olkin (to evaluate in which degree each variable
may be predicted by all the other variables) were used. The results obtained by
data processing with SPSS are presented in Table 1.

The significance level associated with Barlett’s test of sphericity, Sig 0.00, is
smaller than 0.05 (conventional value), which means the null hypothesis of
variables’ uncorrelation is rejected.

Table 1. KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.68
Bartlett's Test of Sphericity Approx. Chi-Square 188.73
df 55
Sig. 0.000

Source: Author’s calculations.

HTTPS://IT. ACADEMIASCIENCE.ORG
41



INNOVATIVE TECHNOLOGICA

METHODICAL RESEARCH JOURNAL
ISSN: 2776-0987 Volume 4, Issue 12 December 2023

Therefore one can conclude that the considered variables are adequate for a PCA.
The value of the indicator MSA of KMO (0.68), greater than 0.5, also indicates
the suitability of the considered data for factor analysis [6].

Table 2 represents the varimax rotated factor structure and the majority of the
variables under study have been appropriately focused on the structure exposed

by this factor matrix. The socio-economic communalities value varied from 0.56
for the Export per capita to 0.94 for real income per capita. Other remaining social
and economic indicators are suitably represented in the form of two extracted
factors. Two factors meet not only the eigenvalue criterion but also the variance
proportion criterion. In social sciences, the lowest limit of acceptability is 60
percent of variance accounted by obtained factors [4]. This solution accounts for
79.9 percent of the total variance.

Table 2. Rotated Component Matrix

Component Communalities

Fi F2
Poverty rate (percentage) -0.79 -0.49 0.86
Real income per capita (in thousand 0.89 0.38 0.94
soums)
Industrial products per capita(in 0.83 -0.12 0.70
thousand soums)
Services per capita (thousand soums) 0.64 0.70 0.90
Export per capita (in USD dollars) 0.64 0.39 0.56
Number of enterprises (per 1000 people) 0.86 0.42 0.91
Unemployment rate (percentage) -0.81 -0.52 0.92
Share of households with gas supply 0.79 0.21 0.67
(percentage)
Percentage of household having vehicles 0.35 0.71 0.62
Persons employed in trade. -0.05 0.94 0.88
transportation and storage. housing and
food services as percentage of total
employment
Persons employed in agriculture. -0.43 -0.80 0.83
hunting and fisheries as percentage of
total
Eigenvalue 7.34 1.45 -
Percent of total variance 66.74 13.20 79.9

Source: Database of the State committee of Uzbekistan on statistics. author’s
calculations.
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The first factor has a high positive factor loading on variables: per capita income,
per capita volume of industrial products, per capita export volume, number of
enterprises, and share of households with gas supply. This means that it
positively correlates to the respective characteristics of local government units.
The first factor has a high negative factor loading on the unemployment rate and
poverty rate.
The second factor has a high positive factor loading on the services per capita,
the share of people employed in trade, catering, preparation, and supply about the
total employed population, and the percentage of households having vehicles. A
negative factor loading on persons employed in agriculture. hunting and fisheries
as a percentage of the total.
By using the method of the composite index (ClI) the level of development in
terms of socio-economic development in Uzbekistan has been evaluated (table
3).

Table 3: Composite index value matrix of socio-economic indicators

Composite Level of Name of
index development regional administrative divisions
0.26 -0.36 Very low Surkhandarya(0.26), Kashkadarya(0.29), Namangan(0.33)
Samarkand(0.30), Fergana(0.34).
0.36 -0.52 Low Andijan(0.36), Rep.of Karakalpakstan(0.39), Khorezm(0.42),
Jizzakh(0.46).
0.52-0.90 Moderate Bukhara(0.52), Syrdarya(0.58), Tashkent(0.64).
0.90-0.95 High Navoi(0.90).
0.95-1 Very high Tashkent city (0.95).

Source: Author’s calculations.

The relation between the value of composite score and the level of development
is direct for instance regional administrative divisions. With the greater value of
composite score have the advanced level of development and the state having
lesser value recognize the lower level of improvement.

5.2. Classification of Regions Using Cluster Analysis

In order to carry out the analysis first as the main hypothesis we focus on
determining the characteristics of individual territorial units and dividing them
into homogeneous groups using the methods of factor and cluster analysis. The
factor analysis method summarizes highly correlated indicators from a set of real
variables into a relatively small set of socio-economic indicators. Cluster analysis
Is used to divide similar regions into groups according to the level of socio-

economic development. This makes it possible to implement regional policy

HTTPS://IT. ACADEMIASCIENCE.ORG
43



INNOVATIVE TECHNOLOGICA

METHODICAL RESEARCH JOURNAL
ISSN: 2776-0987 Volume 4, Issue 12 December 2023

measures or monitor their consequences.
In social sciences, cluster analysis was recognized as the most suitable method of
classifying units into groups of similar characteristics. Serving as input variables
for cluster analysis were factor scores. Since the factor analysis resulted in two
factors, for each observed region two factor scores will be calculated. For
grouping objects into clusters. non-hierarchical clustering method, the “k-means”
method was used. The main argument in favour of this clustering method is that
this method of grouping objects into clusters is more suitable when grouping units
(objects) on which specific characteristics were measured, and not
when grouping characteristics, i.e. variables [6]. The decision on the number of
clusters is based on the analysis of variance (ANOVA) (table 4).

Table 4. ANOVA Results for Two Proposed Clusters

Means between Means within ]
Factor S.S S.S F ratio p-value
clusters clusters
Factor 1 2,439 5 0,101 8 24,167 0,000
Factor 2 2,397 5 0,127 8 18,856 0,000

At the given significance level of 5 percent and empirical significance level of
0.000 for factor one and 0.0000 for factor two, hypothesis H1 is accepted, i.e. we
may say that the means between the six proposed clusters differ significantly (see
Table 4 ANOVA results for six clusters). The results indicating grouping of
regions into six different clusters are significant.

As this is confirmed by the significance test in ANOVA, the same can be verified
by looking at the graph of means. i.e. by factor analysis identified dimensions of
socio-economic development and means of an individual cluster (see Figure 1).

3.00 -
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2.00 -
e e o 2-Cluster
1.50 -
1.00 - e 3-Cluster
0.50 -
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Figure 1. Means of each Cluster
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According to the results of the cluster analysis Khorezm, Andijan, Fergana,
Namangan, Samarkand, Kashkadarya regions and the Republic of
Karakalpakstan belong to Cluster 1; Tashkent city to Cluster 2; Tashkent and
Bukhara regions to Cluster 3; Jizzakh and Surkhandarya regions to Cluster 4;
Syrdarya region to Cluster 5; Navoi region was classified as the regions belonging
to cluster 6.

The conclusion is that in the regions included in cluster 1, according to the
characteristics of factor 1, the income of the population, the number of enterprises
and the volume of exports are low, the level of gas supply is low, and the
industrial network is underdeveloped; the unemployment rate and high poverty
rate are determined. According to the average correlation with Factor 2, Cluster
1 areas have a moderate share of the service sector, in particular, the share of
people employed in trade, catering, preparation and supply, the share of
households with a car, and specialization in agriculture expressed. This cluster
includes 7 regions, which are Kashkadarya, Fergana, Khorezm, Andijan,
Namangan, Samarkand regions and the Republic of Karakalpakstan.

Cluster 2 is characterized by a strong positive relationship with Factors 1 and 2.
Regions belonging to this cluster have high incomes, large number of enterprises,
high export volumes, high level of gas supply and high development of the
industrial sector, and low levels of unemployment and poverty. It is also stated
that the percentage of people employed in the service sector, trade, catering,
preparation and supply, and the percentage of households with a car is high. This
cluster includes only the city of Tashkent, the capital of the Republic of
Uzbekistan.

Cluster 3 is expressed in average relationships with all factors, and we can
evaluate the regions included in this cluster as having average development
characteristics in terms of all indicators. They are the Tashkent and Bukhara
regions.

Areas belonging to Cluster 4 although expressed in higher values than groups of
Cluster 1 according to Factor 1 and groups of Clusters 5 and 6 according to Factor
2 have lower development levels according to general indicators. Jizzakh and
Surkhandarya regions are included in this cluster.

Areas belonging to clusters 5 and 6 are represented in the places after cluster 2
(Tashkent city) in relation to factor 1. At the same time, according to factor 2, it
differs sharply from the indicators of cluster 2 (Tashkent city). This means that

the regions belonging to these cluster groups have Factor 1 characteristics of high
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industrial employment. high level of economic development and low
unemployment. At the same time. compared to other cluster members, the
indicators of Factor 2 are the lowest in Factor 2 due to the high percentage of
those employed in agriculture. hunting and fishing in relation to the total
employed population and the low percentage of those employed in trade, catering,
preparation and supply in relation to the total employed population. The indicator
Is recorded. Syrdarya region is included in Cluster 5 and the Navoi region in
Cluster 6.

CONCLUSION

In the study, we have measured the development levels of different regional
administrative divisions of Uzbekistan applying the composite index based upon
an optimum combination of selected socio-economic development indicators.
The association between developments of different sectors of the economy is
assessed and the regional administrative divisions are ranked precisely according
to their levels of socio-economic development. The level of development is
assessed in overall socio-economic fields. All 14 regional administrative
divisions have been included in the study and classified into four development
categories according to the values of the composite indices.

Based on the results obtained through the cluster analysis of the state of
development of the regions, we can say that by establishing branches of large-
scale production enterprises and concerns, as well as universities and other public
places in Kashkadarya, Fergana, Khorezm, Andijan, Namangan, Samarkand
regions and the Republic of Karakalpakstan it is possible to form a demand for
social and industrial infrastructure facilities, trade and catering facilities, etc.
Also, there is a need to pay serious attention to the development of agriculture in
these regions and to thoroughly study the factors affecting the development of the
sector. Taking advantage of the competitive advantage of trade and catering
establishments in the Syrdarya region, attracting investments to the sector,
increasing the quality and speed of services, creating more opportunities for the
development of agriculture in the Surkhondarya and Jizzakh regions, establishing
industrial enterprises that process agricultural products, and the social
development of the regions - can give an effective and quick result to the
development of the economic situation.
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