


Electronic publication. Issue 10. PART II 
500 pages. Approved for publication in October 2026.

Teshabayev Toʻlqin Zakirovich, 
Doctor of Economic Sciences (DSc), Professor

Said Irandoust, 
Doctor of Chemical Engineering Sciences, 
Professor

DEPUTY EDITOR-IN-CHIEF:
Makhmudov Nosir Makhmudovich
DSc., Prof., Academican

DEPUTY EDITOR-IN-CHIEF:
Suyunov Dilmurod Xolmurodovich
Doctor of Economics (DSc), Professor,

DEPUTY EDITOR-IN-CHIEF:
Allayarov Shamsiddin Amanullayevich
doctor of economics (DSC), professor

RESPONSIBLE SECRETARY:
 Otaboyev Axmed Maxsudbek o‘g‘li
 TSUE independent researcher

THE SCIENTIFIC-POPULAR
 ELECTRONIC JOURNAL
 "ECONOSCITECH-INTEGRATION"
 HAS BEEN REGISTERED UNDER
 THE NUMBER C-5669651 BY THE
 AGENCY FOR INFORMATION AND
 MASS COMMUNICATIONS (AOKA)
 OF THE REPUBLIC OF UZBEKISTAN,
 EFFECTIVE FROM OCTOBER 9, 2024.

Sharipov Kongratbay Avezimbetovich, 
Doctor of Technical Sciences (DSc), Professor

Abdurakhmanova Gulnora Kalandarovna, 
Doctor of Economic Sciences (DSc), Professor

Khudoykulov Sadirdin Karimovich, 
Doctor of Economics, (DSc), Professor

Rakhmonov Norim Razzakovich, 
Doctor of Economic Sciences (DSc), Professor

Debasis Das,
professor Department of Computer Science

Nitin Goje, 
professor and Program Lead - Computer Science

In accordance with Resolution No. 
384/6 dated April 10, 2026, issued 
by the Presidium of the Supreme 
Attestation Commission under the 
Ministry of Higher Education, Science 
and Innovation of the Republic of 
Uzbekistan, this journal is included in 
the list of recommended international 
scientifi c publications for publishing 
the primary research fi ndings of 
doctoral dissertations in the fi eld of 
Economic Sciences.

Partners: Tashkent State University of 
Economics / American University of 
Technology in Tashkent (AUT)

E d i t o r i a l  B o a r d  M e m b e r s :

Tokunaga Masahiro, 
professor, PhD of Economics of the Faculty of 
Business and Commerce

Nargizakhon Shamshieva
Doctor of Economic Sciences, Professor

Bayxonov Bahodirjon Tursunbayevich 
Doctor of Science (DSc), Professor

EDITOR-IN-CHIEF:
Zufarova Nozima Gulamiddinovna
DSc., Dean of Tourism Faculty, TSUE

Shomurodov Ravshan Tursunkulovich, 
PhD, Associate Professor 

Boymuratov Abduraxmat Djumayevich 
Doctor of Philosophy (РhD) in Economics

Sultanova Kamila Mukhtorali Kizi 
Master of Science

Sharopova Nafosat Radjabovna 
DSc, Associate Professor



C
O

N
T

E
N

T
S

ECONOSCITECH  INTEGRATION10/2026

econoscitech-integration-journal.uz
3

CONTENTS
THE ORGANISATIONAL AND ECONOMIC MECHANISM FOR MANAGING THE
COMPETITIVENESS OF ENTREPRENEURIAL ENTITIES: A SUBSYSTEM-BASED FRAMEWORK
AND A MEASUREMENT-ORIENTED CLASSIFICATION OF FACTORS.........................................................................14

Akhmadjanov Abrorbek Akbarjon ugli
STATISTICAL ANALYSIS OF HUMAN CAPITAL ALLOCATION EFFICIENCY 
ACROSS SECTORS OF UZBEKISTAN’S ECONOMY..............................................................................................................23

Ne’matova Gulchehraxon
АКТУАЛЬНЫЕ ВОПРОСЫ ОЦЕНКИ КРЕДИТОСПОСОБНОСТИ КОМПАНИЙ...................................................32

Шомуродов Равшан Турсункулович
A COMPARATIVE STATISTICAL ASSESSMENT OF REAL ECONOMIC GROWTH ACROSS
UZBEKISTAN’S REGIONS, 2010–2025....................................................................................................................................38

Shamsiyeva Nigora Rafiq qizi
ЗЕЛЁНАЯ ЭКОНОМИКА КАК ИНСТРУМЕНТ ОБЕСПЕЧЕНИЯ ЭКОНОМИЧЕСКОЙ
БЕЗОПАСНОСТИ ГОСУДАРСТВА: МЕЖДУНАРОДНЫЙ ОПЫТ И ОСОБЕННОСТИ
РАЗВИТИЯ В УЗБЕКИСТАНЕ....................................................................................................................................................45

Хурсандов Комилжон Махматкулович
DIAGNOSIS-BASED TARGETING OF SUPPORT FOR CREATIVE ECONOMY ENTITIES: AN
INDEX-BASED ALLOCATION MECHANISM (EVIDENCE FROM UZBEKISTAN)......................................................56

Kurbonova Zebiniso Azimovna
MANAGING INNOVATION RISKS IN THE DEVELOPMENT OF THE GREEN ECONOMY.....................................63

Madraximova Shohista Bahrom qizi
IMPROVING THE INVESTMENT STRATEGY FOR SUSTAINABLE DEVELOPMENT OF
INDUSTRIAL ENTERPRISES........................................................................................................................................................72

Samijonov Musobek
HOW CAN BEHAVIOURAL AND PSYCHOLOGICAL THEORIES EXPLAIN PATTERNS OF ARTIFICIAL
INTELLIGENCE (AI) USE AMONG 15-YEAR-OLD STUDENTS, AND HOW ARE THESE PATTERNS
ASSOCIATED WITH LEARNING OUTCOMES AND ACADEMIC PERFORMANCE?.................................................86

Fayazov Xasan Jaxongir o‘g‘li
OPPORTUNITIES FOR IMPROVING THE AUDIT OF EXTRABUDGETARY REVENUES IN HIGHER
EDUCATION INSTITUTIONS BASED ON INTERNATIONAL STANDARDS................................................................94

Abduraxmonov Saidqosimxon Abduhamid o‘g‘li
REGIONAL DIFFERENTIATION OF SMALL BUSINESS AND PRIVATE 
ENTREPRENEURSHIP ACTIVITY: A COEFFICIENT-BASED INDEX FOR 
THE DISTRICTS OF NAMANGAN REGION, UZBEKISTAN............................................................................................100

Malikov Ulug‘bek Xoldarboyevich
INTEGRATED ASSESSMENT OF COMMERCIAL BANKS’ ECONOMIC SECURITY: RISK-BASED
EVIDENCE FROM UZBEKISTAN..............................................................................................................................................106

Shavkat Makhramovich Uralov
CURRENT CHALLENGES AND PROSPECTS FOR ENHANCING 
COMMERCIAL BANKS’ REVENUE GENERATION............................................................................................................113

Ostonakulova Gulchekhrakhon Mukhammadyokub kizi
THE INTERRELATIONSHIP BETWEEN CORPORATE GOVERNANCE, 
INTERNAL CONTROL SYSTEMS, AND FINANCIAL DISCIPLINE IN 
STATE-OWNED TRANSPORT ENTERPRISES....................................................................................................................120

Raxmatov Ziyodullo Nosirovich



C
O

N
T

E
N

T
S

ECONOSCITECH  INTEGRATION 10/2026

econoscitech-integration-journal.uz
4

BEYOND THE 3R APPROACH: INSTITUTIONAL STRUCTURE AND OPERATIONAL 
DYNAMICS OF THE 9R CIRCULAR ECONOMY HIERARCHY.......................................................................................130

Mirzayev Muzaffar Maxmudovich
INTEGRATED ASSESSMENT OF THE ECONOMIC DEVELOPMENT OF RAILWAY
ROLLING STOCK MANUFACTURING AND REPAIR ENTERPRISES: A 
WEAKEST-LINKSENSITIVE AGGREGATION APPROACH..............................................................................................141

Mannonov Shohruhmirza Abdirashid o‘g‘li
ADVANCED INTERNATIONAL MODELS FOR ORGANIZING FOOD SUPPLY FOR
MILITARY PERSONNEL: EXPERIENCES OF SEVEN LEADING COUNTRIES AND
THEIR ADAPTATION TO THE NATIONAL GUARD SYSTEM........................................................................................148

Sharifov Akmal Mamadaminovich
THE SIGNIFICANCE OF TRADITIONAL CRAFTSMANSHIP IN PRESERVING INTANGIBLE
CULTURAL HERITAGE: THE CONTRIBUTION OF DILBAR MEROSI AND ITS RELATIONSHIP
WITH CULTURAL TOURISM IN UZBEKISTAN...................................................................................................................156

Tongotarova Zuhra
Amiriddinova Muslima

PROSPECTS FOR THE APPLICATION OF CLOUD COMPUTING IN THE
DEVELOPMENT OF MODERN INFORMATION SYSTEMS.............................................................................................160

Bozorova Irina Jumanazarovna
INNOVATIVE APPROACHES TO ECONOMIC INCENTIVES FOR ENHANCING SOIL FERTILITY...................168

Muslimjon Isakhanov
CONCEPTUAL FOUNDATIONS FOR DEVELOPING MARKETING STRATEGIES
TO DIVERSIFY TOURISM SERVICES: THE CASE OF KHOREZM REGION..............................................................176

Komilov Dostonbek Ro‘zimboy o‘g‘li
REGULATORY FRAMEWORK FOR THE ACCOUNTING AND AUDITING OF FINANCIAL
INSTRUMENTS IN UZBEKISTAN: A CLAUSELEVEL COMPARATIVE ANALYSIS WITH IFRS 9
AND ISA 540 (REVISED)............................................................................................................................................................187

Shanasirova Nodira Abdullaevna
IMPROVING INTEGRATED MANAGEMENT OF INDUSTRIAL ENTERPRISES 
THROUGH ERP SYSTEMS: A DYNAMIC INVENTORY CONTROL AND AI-ASSISTED 
DECISION SUPPORT FRAMEWORK......................................................................................................................................197

Farhod Toshmuradovich Xoliyarov
THE ESSENCE, NECESSITY, AND SIGNIFICANCE OF ARTIFICIAL
INTELLIGENCE TECHNOLOGIES IN THE BANKING SYSTEM....................................................................................205

Jurayeva Sevara Zakirovna
СОВЕРШЕНСТВОВАНИЕ СИСТЕМЫ СТРАХОВАНИЯ ЖИВОТНОВОДСТВА В УЗБЕКИСТАНЕ..............212

Хужакулова Ирода Ураловна
IMPROVING THE ORGANIZATIONAL AND ECONOMIC MECHANISM FOR THE
TRANSITION TO CLOUD SOLUTIONS IN COMMERCIAL BANKS..............................................................................219

Jumayev Sohib Bahodirovich
EXPANDING THE SCOPE OF GREEN BANKING SERVICES IN UZBEKISTAN: 
BASED ON INTERNATIONAL EXPERIENCE.......................................................................................................................226

Mirzakhmedova A.A.
AN ECONOMETRIC ASSESSMENT OF GUIDE TRAINING, SERVICE QUALITY, AND TOURIST
SATISFACTION: THREE STANDARD TOOLS AND WHAT EACH OF THEM REVEALS.......................................232

Misirxonov Habibxon Iskandar o‘g‘li
RISK-TIERED CUSTOMS CLEARANCE OF TRAVELLERS BASED ON ADVANCE INFORMATION 
AS A TOOL FOR DEVELOPING CROSS-BORDER TOURISM IN UZBEKISTAN.......................................................243

Ergashev Qobiljon Ernazarovich



C
O

N
T

E
N

T
S

ECONOSCITECH  INTEGRATION10/2026

econoscitech-integration-journal.uz
5

CREDIT RISK CAPITAL DIAGNOSTICS UNDER LIMITED DEFAULT DATA IN UZBEKISTAN..........................249
Gaybullaev Umidillaxon Hasan ugli

ASSET EFFICIENCY AND PROFITABILITY OF LARGE HOTEL ENTERPRISES IN UZBEKISTAN:
EVIDENCE FROM FINANCIAL STATEMENTS FOR 2021–2025.................................................................................256

Rakhimov Hasan Abdusaitovich
ECONOMIC EFFICIENCY OF AI-BASED VIRTUAL TRY-ON TECHNOLOGIES IN
ENHANCING DIGITAL MARKETING STRATEGIES IN THE FASHION INDUSTRY...............................................263

Ahmedova Rayhona Jasurbek qizi
DIRECTIONS FOR IMPROVING STATE FISCAL (BUDGETARY AND TAX) POLICY.............................................272

Asatullaev Khurshid Sunatullaevich
АНАЛИЗ СОВРЕМЕННОГО СОСТОЯНИЯ И ПЕРСПЕКТИВ РАЗВИТИЯ УСТОЙЧИВОГО
БИЗНЕСА В ДЕЯТЕЛЬНОСТИ АО «УЗБЕКИСТОН ТЕМИР ЙУЛЛАРИ».............................................................277

Абдурахманова М. Т.
Машарипов Масъуд Нумонжонович

STRUCTURAL SOURCES OF LABOUR PRODUCTIVITY GROWTH IN UZBEKISTAN
IN THE CONTEXT OF GLOBAL TRENDS..............................................................................................................................284

Artiqova O‘g‘iljon Zafar qizi
EFFICIENT USE OF ECONOMIC RESOURCES IN THE CONTEXT OF DIGITAL TRANSFORMATION...........290

Muydinov Khurshidbek Abdullaevich
IMPROVING THE ACCOUNTING AND AUDIT OF TAX OBLIGATIONS.....................................................................295

Dulabov Zafar Akbarovich
ECONOMETRIC MODELLING METHODS FOR ASSESSING THE INVESTMENT
ATTRACTIVENESS OF INDUSTRIAL ZONES: A METHODOLOGICAL FRAMEWORK WITH
EVIDENCE FROM UZBEKISTAN..............................................................................................................................................299

Bozorova Nargiza Tolibjonovna
SUSTAINABLE UTILISATION OF THE TOURISM AND RECREATIONAL POTENTIAL
OF PROTECTED NATURAL AREAS: THE CASE OF JIZZAKH REGION.....................................................................307

Mamadiyorov Adhamjon Kuchkar ugli

THE MAIN ECONOMIC FACTORS AFFECTING AGRICULTURAL PRODUCTION ON FARMS..........................321
Axmedova Mavluda Shavkatovna

THE IMPACT OF DIVIDEND POLICY ON FINANCING DECISIONS AND
CAPITAL STRUCTURE IN JOINT-STOCK COMPANIES....................................................................................................327

Abdurazakova Nargiza Rixsibayevna
METHODOLOGY FOR FINANCING JOINT-STOCK COMPANIES 
THROUGH IPOS, SPOS, AND FPOS.........................................................................................................................................332

Abdurazakova Nargiza Rixsibayevna
FUNDAMENTALS OF INTERNAL AUDIT ORGANIZATION IN BUDGETARY ORGANIZATIONS.....................342

Nurmetov Nurmat Aminbayevich
THE IMPORTANCE OF TALENT MANAGEMENT IN ENSURING MANAGEMENT EFFECTIVENESS...........347

Xolbayev Shaxriyor Abdullayevich
Nasimov Dilmurod Abdulloyevich

A METHODOLOGY FOR CONSTRUCTING AND ASSESSING AN INTEGRATED
RESOURCE EFFICIENCY INDEX FOR INDUSTRIAL ENTERPRISES.........................................................................355

Rasulova Durdona Gayratovna
THE IMPORTANCE OF ORGANIZING ESG AUDITS IN CONSTRUCTION AND
CONTRACTING ORGANIZATIONS..........................................................................................................................................360

Tulovov Erkinjon Tolqin ugli



C
O

N
T

E
N

T
S

ECONOSCITECH  INTEGRATION 10/2026

econoscitech-integration-journal.uz
6

TESTING A PUBLISHED PROVISION MATRIX: EVIDENCE FROM 
AN UZBEK ELECTRICITY DISTRIBUTOR............................................................................................................................365

Suyunov Jaloliddin O‘ktam o‘g‘li
INTERNATIONAL EXPERIENCE IN IMPROVING COMMERCIAL BANK CAPITAL EFFICIENCY
AND OPPORTUNITIES FOR ITS APPLICATION IN UZBEKISTAN’S BANKING PRACTICE..............................376

M. Sa’dullaeva
DETERMINANTS OF PURCHASE CHANNEL CHOICE AND THE ECONOMIC EFFICIENCY
OF E-COMMERCE TOOLS FOR SMALL FOOTWEAR BUSINESSES: EVIDENCE FROM A
MULTINOMIAL LOGIT MODEL IN UZBEKISTAN.............................................................................................................383

Makhmudova Munisakhon Abbos qizi
IMPROVING THE EFFICIENCY OF FINANCIAL RESOURCE ALLOCATION FOR FUNDING
CIVIL SOCIETY INSTITUTIONS THROUGH ARTIFICIAL INTELLIGENCE TECHNOLOGIES...........................392

Khusanov Otabek Nishonovich
FORMATION AND DEVELOPMENT OF ECONOMIC SUPPORT MECHANISMS FOR
EXPORT ACTIVITIES AT THE REGIONAL LEVEL............................................................................................................398

Dadajanova Moxinur Alisher qizi
ENHANCING THE EFFICIENCY OF THE PUBLIC PROCUREMENT SYSTEM:
INSTITUTIONAL REFORMS AND INTERNATIONAL BEST PRACTICES.................................................................405

Kurbonbekov Sardorbek Ravshanovich
INTEGRATED STATISTICAL ASSESSMENT AND ECONOMETRIC MODELLING OF BUSINESS
DEVELOPMENT ACROSS THE REGIONS OF UZBEKISTAN..........................................................................................412

Saidova Markhabo



IN
T

E
R

N
A

T
IO

N
A

L 
S

C
IE

N
T

IF
IC

 E
L

E
C

T
R

O
N

IC
 J

O
U

R
N

A
L

10/2026

econoscitech-integration-journal.uz
412

ECONOSCITECH  INTEGRATION

INTEGRATED STATISTICAL ASSESSMENT AND 
ECONOMETRIC MODELLING OF BUSINESS 
DEVELOPMENT ACROSS THE REGIONS OF 
UZBEKISTAN
Saidova Markhabo
Associate Professor of Quantitative Methods,
British Management University
E-mail: s.marhabo@bmu-edu.uz
ORCID: https://orcid.org/0000-0002-3252-9967

Abstract. This article develops an integrated framework for assessing regional business development 
in Uzbekistan by combining a multidimensional relative index with panel econometric modelling. The 
empirical analysis uses 22 financial, production, resource, investment, employment, and export indicators 
for 14 regions in 2023–2024, together with a balanced panel comprising 210 region-year observations for 
2010–2024. The regional index is constructed using z-standardised indicators and is employed to compare 
dispersion, changes in regional rankings, and the relative positions of regions. The standard deviation 
of the index increased from 0.2963 in 2023 to 0.3527 in 2024, while the interquartile range rose from 
0.1970 to 0.3367, indicating increasing regional differentiation. For the longer period, a logarithmic fixed-
effects model examines the relationship between business output and investment, construction, household 
income, employment, and exports. The largest conditional elasticities are associated with household 
income and employment. The findings demonstrate that a single regional ranking is insufficient for policy 
evaluation: relative indices should be interpreted alongside absolute indicators, structural characteristics, 
and econometric diagnostics. The proposed framework can support differentiated regional policies and 
more transparent monitoring of business development.

Keywords: business development, regional disparities, integral index, panel data, fixed effects, econometric 
modelling, Uzbekistan.

Аннотация. В статье разработан интегрированный подход к оценке регионального развития 
бизнеса в Узбекистане, объединяющий многомерный относительный индекс и эконометрическое 
моделирование панельных данных. Эмпирическая база включает 22 финансовых, производственных, 
ресурсных, инвестиционных, трудовых и экспортных показателя по 14 регионам за 2023–2024 годы, а 
также сбалансированную панель из 210 наблюдений «регион–год» за 2010–2024 годы. Региональный 
индекс формируется на основе z-стандартизированных показателей и используется для сопоставления 
вариации, изменений региональных рейтингов и относительного положения регионов. Стандартное 
отклонение индекса увеличилось с 0,2963 в 2023 году до 0,3527 в 2024 году, а межквартильный размах 
- с 0,1970 до 0,3367, что свидетельствует об усилении региональной дифференциации. Для анализа 
более длительного периода используется логарифмическая модель с фиксированными эффектами, 
отражающая взаимосвязь между объёмом выпуска бизнеса и инвестициями, строительством, 
доходами населения, занятостью и экспортом. Наибольшие условные эластичности выявлены для 
доходов населения и занятости. Результаты показывают, что региональный рейтинг необходимо 
интерпретировать в совокупности с абсолютными показателями, структурными характеристиками 
и результатами эконометрической диагностики. Предложенный подход может способствовать 
формированию дифференцированной региональной политики и повышению прозрачности мониторинга 
развития бизнеса.

Ключевые слова: развитие бизнеса, региональная дифференциация, интегральный индекс, 
панельные данные, фиксированные эффекты, эконометрическое моделирование, Узбекистан.
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I N T R O D U C T I O N
Assessing business development across regions is a multidimensional statistical task. Profit, revenue, 

costs, investment, assets, employment, and exports reflect different aspects of business activity, while absolute 
indicators may systematically favour larger regional economies. A robust regional assessment therefore 
requires both relative and structural perspectives. A composite index can summarise the position of each region 
across multiple indicators, whereas panel econometric modelling can identify systematic relationships between 
business output and its major correlates over time.

Regional differences in business development are shaped by variations in economic structure, investment 
activity, labour market conditions, and access to financial and productive resources. These factors influence the 
capacity of regional economies to support business operations, generate employment, and expand production. 
Consequently, evaluating regional business development solely through individual economic indicators 
may provide an incomplete picture of underlying patterns. An integrated statistical approach allows multiple 
dimensions of business activity to be examined simultaneously, making it possible to identify regional strengths, 
structural differences, and areas requiring additional policy attention.

The application of econometric methods further strengthens regional analysis by examining the relationships 
between business performance and its associated economic factors over an extended period. Panel data models 
are particularly useful in this context because they combine cross-regional and temporal information while 
accounting for unobserved regional characteristics. Integrating statistical indices with econometric estimates 
also provides an opportunity to assess whether changes in relative regional positions correspond to broader 
patterns of investment, employment, household income, and external economic activity. Such an approach can 
contribute to more consistent regional comparisons and support the development of differentiated economic 
policies based on measurable characteristics.

The purpose of this article is to evaluate relative differences in business development across 14 regions 
of Uzbekistan using a 22-indicator framework and to examine the longer-term associations between business 
output and key regional factors using a balanced panel of 210 observations for 2010–2024. Combining these 
two approaches makes it possible to distinguish changes in relative regional positions from broader relationships 
involving investment, construction, income, employment, and exports.

L I T E R A T U R E  R E V I E W
Multivariate statistical analysis commonly relies on standardisation and aggregation to represent complex 

economic phenomena through composite indicators. The approach associated with Aivazyan emphasises 
normalisation, comparability, and consideration of correlations among indicators. International practice, 
including the OECD SME Policy Index, demonstrates the usefulness of multidimensional indicators for policy 
monitoring and cross-regional comparisons. At the same time, composite indices are sensitive to indicator 
selection, scaling, and weighting and therefore should not be interpreted as direct measures of absolute 
economic growth.

The methodological literature also highlights the importance of distinguishing between the statistical 
comparability of indicators and their economic interpretation. Standardisation makes it possible to combine 
variables measured in different units, while aggregation provides a generalised representation of regional 
business development. However, the resulting index depends on the structure of the underlying dataset and 
the relative contribution of individual indicators. In this context, the principles of multivariate statistical analysis 
discussed by Aivazyan provide a methodological basis for examining the relationships among indicators and 
ensuring consistency in regional comparisons. The OECD’s multidimensional approach further supports the use 
of composite indicators as monitoring instruments, particularly when aggregate assessments are supplemented 
by information on individual dimensions of economic performance.

Panel-data econometrics provides a complementary perspective. Wooldridge and Greene demonstrate that 
fixed-effects models can account for time-invariant characteristics of observational units that might otherwise 
bias pooled estimates. In applied research, pooled ordinary least squares (OLS), fixed-effects (FE), and 
random-effects (RE) models are often compared using specification tests, including the F-test, Breusch–Pagan 
Lagrange multiplier (LM) test, and Hausman test. The combined use of a regional index and panel models 
is valuable because the former captures relative regional positions, while the latter helps identify persistent 
statistical associations across regions and over time.

An important methodological consideration in panel econometric research concerns the interpretation and 
reliability of estimated relationships. As reflected in the econometric frameworks presented by Wooldridge and 
Greene, model selection should account for unobserved heterogeneity, the statistical properties of explanatory 
variables, and the assumptions underlying alternative estimation methods. Fixed-effects specifications are 
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particularly relevant when regional characteristics remain relatively stable over time and may be correlated with 
the included regressors. Nevertheless, the interpretation of estimated coefficients requires attention to potential 
multicollinearity, endogeneity, and common time-related influences. Accordingly, combining panel estimation 
with appropriate specification tests and diagnostic procedures provides a stronger analytical foundation for 
examining the relationships between business development and regional economic factors.

R E S E A R C H  M E T H O D O L O G Y
The first stage uses 22 financial and economic indicators for 14 regions in 2023–2024. Each indicator is 

standardised using the formula z_hjt = (x_hjt - x̄_jt) / s_jt, where h denotes the region, j denotes the indicator, 
and t denotes the year. Indicators with an adverse direction are adjusted so that higher standardised values 
consistently reflect a more favourable business position. The resulting composite index is a relative measure: 
because indicators are standardised separately for each year, the index describes a region’s position relative 
to the cross-regional distribution in that year. For comparisons over time, fixed-base standardisation using a 
common mean and standard deviation is preferable.

The second stage uses a balanced panel of 14 regions over 2010–2024, comprising 210 region-year 
observations. Business output is treated as the dependent variable, while the explanatory variables include the 
number of active business entities, investment, construction, wholesale trade, household income, employment, 
and exports. Logarithmic specifications based on pooled ordinary least squares (OLS), fixed effects (FE), and 
random effects (RE) are compared. The available specification tests support the FE model as the preferred 
working specification. The coefficients are interpreted as conditional associations rather than causal effects, as 
endogeneity, cross-sectional dependence, and common macroeconomic shocks require separate identification 
and robustness analyses.

Artificial intelligence (AI) tools were used to a limited extent, accounting for approximately 10% of the overall 
research preparation process. Their use was primarily confined to language refinement, technical editing, and 
structural support. The selection of research methods, analysis and interpretation of findings, formulation of 
scientific conclusions, and development of recommendations were carried out independently by the author. The 
author assumes full responsibility for the accuracy, originality, and scientific integrity of the research.

A N A LY S I S  A N D  R E S U LT S
The composite index reveals substantial changes in relative regional positions. Tashkent city increased 

from 0.5400 in 2023 to 0.6895 in 2024, while Navoi rose from 0.4742 to 0.6454 and remained among the 
leading regions. Bukhara recorded the largest positive change, increasing from −0.4080 to 0.4545. In contrast, 
Samarkand’s index value decreased from 0.4874 to −0.1131. These values should be interpreted as changes 
in relative positions within the annual cross-sectional distribution rather than as direct measures of absolute 
output growth (Table 1).

Table 1
Main dispersion indicators of the regional integral index1

Indicator 2023 2024

Standard deviation 0.2963 0.3527

Median -0.0656 -0.1212

IQR 0.1970 0.3367

Skewness 0.7195 0.8950

The standard deviation increased from 0.2963 to 0.3527, while the interquartile range rose from 0.1970 to 
0.3367. Both changes indicate greater regional dispersion in 2024. The increase in skewness to 0.8950 also 
suggests that a small group of high-performing regions became more distinct from the rest of the distribution. 
For policy analysis, the aggregate index is therefore more informative when supplemented by sub-indices 
covering financial performance, assets, investment and employment, and external economic activity.

In the panel dataset, the pairwise correlation between business output and construction is r = 0.92, while 
the correlation between business output and investment is r = 0.90. These strong relationships are economically 
significant, but they also increase the potential risk of multicollinearity. A reduced five-factor fixed-effects (FE) 

1	  Author’s development.
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specification retains investment, construction, household income, employment, and exports as explanatory 
variables (Table 2).

Table 2
Conditional elasticities in the five-factor fixed-effects specification2

Factor β Associated difference in Y for 1% higher X

Investment 0.0495 ≈0.05%

Construction 0.1296 ≈0.13%

Household income 1.0269 ≈1.03%

Employment 0.7062 ≈0.71%

Exports 0.0172 ≈0.02%

Household income and employment have the largest coefficients in the reduced specification. Holding 
other included factors constant, a 1% increase in household income is associated with an approximately 
1.03% increase in business output, while a 1% increase in employment is associated with an approximately 
0.71% increase in output. The elasticities for investment and exports are smaller. These estimates should 
not be interpreted as direct policy multipliers, as causal interpretation would require stronger identification. 
Cross-sectional dependence, price effects, and potential endogeneity also remain important methodological 
considerations.

Combining the integral index with the panel model provides a more comprehensive assessment than 
simply classifying regions as having “high” or “low” levels of business development. The index captures relative 
positions across a broad set of indicators, while the econometric model summarises longer-term conditional 
associations. Presenting absolute economic indicators, relative index values, and factor profiles alongside 
one another helps distinguish economic scale from performance and identify the structural factors underlying 
changes in regional rankings.

Changes in the composite index must also be distinguished from changes in absolute economic scale. For 
example, Bukhara’s substantial improvement in the relative index does not necessarily imply that all business 
indicators increased at the same rate; it may reflect faster improvements in selected indicators alongside 
simultaneous changes in other regions. Similarly, Samarkand’s lower relative score does not, in itself, indicate 
a contraction in business activity. A more comprehensive interpretation requires comparisons with absolute 
output, investment, employment, productivity, and per capita indicators.

The panel specification should likewise be regarded as an analytical framework rather than a directly 
applicable causal policy formula. The comparatively high coefficients for household income and employment 
indicate a close relationship between domestic demand, labour market conditions, and business output. 
However, the effects of specific policy interventions require separate identification. Future research should 
examine the model using constant-price series, common time effects, robust standard errors accounting for 
cross-sectional dependence, alternative dynamic panel specifications, and out-of-sample validation.

C O N C L U S I O N  A N D  R E C O M M E N D A T I O N S
The results indicate that regional differentiation in business development increased between 2023 and 

2024 and that a single regional ranking is insufficient for informed policy decisions. The observed increase in 
the standard deviation and interquartile range of the composite index reflects greater variation in the relative 
positions of Uzbekistan’s regions. These findings highlight the importance of adopting a multidimensional 
approach that considers not only aggregate regional performance but also the underlying financial, investment, 
employment, and structural characteristics of business activity.

The relative index captures changes in regional positions across multiple indicators, while the fixed-
effects panel model identifies longer-term conditional relationships between business output and household 
income, employment, investment, construction, and exports. The comparatively high elasticities associated 
with household income and employment suggest that domestic demand and labour market conditions are 
closely related to regional business development. However, these relationships should be interpreted as 
statistical associations rather than direct causal effects. Integrating the two analytical approaches provides 
a more comprehensive basis for understanding regional differences and identifying priorities for economic 
development.

2	  Author’s development.
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Based on these findings, five recommendations are proposed: (1) publish the aggregate index alongside 
thematic sub-indices to provide a more detailed assessment of regional business performance; (2) apply fixed-
base standardisation when comparing changes over time to ensure greater consistency and comparability; (3) 
differentiate regional support programmes according to the composition of the index and the factor profile of each 
region, taking into account their specific economic characteristics; (4) strengthen panel models through robust 
statistical inference, common time effects, and endogeneity checks to improve the reliability of econometric 
estimates; and (5) maintain metadata passports for each indicator, specifying its source, unit of measurement, 
price base, and classification version to ensure methodological transparency and consistency.

Overall, the proposed integrated framework offers a systematic approach to assessing regional business 
development by combining multidimensional statistical indicators with panel econometric analysis. Its practical 
application can support more differentiated regional policies, facilitate the identification of changes in business 
development patterns, and improve the transparency and consistency of regional economic monitoring. Further 
refinement of the framework through additional robustness checks and improvements in statistical comparability 
can strengthen its usefulness for evidence-based regional policy formulation and the long-term assessment of 
business development across Uzbekistan.
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