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tarmoqlarining matematik va dasturiy ta’minoti
05.01.05 – Axborotlarni himoyalash usullari va tizimlari. Axborot 
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telekommunikasiya tarmoqlari va qurilmalari. 
Axborotlarni taqsimlash
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05.05.06 – Qayta tiklanadigan energiya turlari asosidagi energiya 

qurilmalari
05.06.01 – Toʻqimachilik va yengil sanoat ishlab chiqarishlari 

materialshunosligi

05.08.03 – Temir yoʻl transportini ishlatish
05.09.01 – Qurilish konstruksiyalari, bino va inshootlar
05.09.04 – Suv ta’minoti. Kanalizatsiya. Suv havzalarini 

muhofazalovchi qurilish tizimlari
10.00.06 – Qiyosiy adabiyotshunoslik, chog‘ishtirma tilshunoslik 

va tarjimashunoslik
10.00.04 – Yevropa, Amerika va Avstraliya xalqlari tili va adabiyoti
08.00.01 – Iqtisodiyot nazariyasi
08.00.02 – Makroiqtisodiyot
08.00.03 – Sanoat iqtisodiyoti
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08.00.14 – Iqtisodiyotda axborot tizimlari va texnologiyalari
08.00.15 – Tadbirkorlik va kichik biznes iqtisodiyoti
08.00.16 – Raqamli iqtisodiyot va xalqaro raqamli integratsiya
08.00.17 – Turizm va mehmonxona faoliyati

Maʼlumot uchun, ОАК 
Rayosatining 2024-yil 28-avgustdagi 360/5-son qarori 

bilan “Dissertatsiyalar asosiy ilmiy natijalarini chop 
etishga tavsiya etilgan milliy ilmiy nashrlar ro‘yxati”ga 
texnika va iqtisodiyot fanlari bo‘yicha “Muhandislik va 

iqtisodiyot” jurnali ro‘yxatga kiritilgan.

M u a s s i s: “Tadbirkor va ishbilarmon” MChJ
H a m k o r l a r i m i z: 
1.	 Toshkent shahridagi G.V.Plexanov nomidagi Rossiya iqtisodiyot universiteti 
2.	 Toshkent davlat iqtisodiyot universiteti
3.	 Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” milliy tadqiqot universiteti 
4.	 Islom Karimov nomidagi Toshkent davlat texnika universiteti
5.	 Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti 
6.	 Toshkent davlat transport universiteti 
7.	 Toshkent arxitektura-qurilish universiteti
8.	 Toshkent kimyo-texnologiya universiteti
9.	 Jizzax politexnika instituti
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Abstract. Dynamic econometric models are widely used to analyze economic processes evolving over time. This paper 
investigates methods for testing the statistical significance of dynamic models and applies them to regional economic 
data from the Namangan region of Uzbekistan. Using annual data on gross regional product (GRP), investment in fixed 
capital, and employment for 2005–2023, we estimate an autoregressive distributed lag (ARDL) model and conduct 
individual and joint significance tests. The results confirm statistically significant dynamic relationships and highlight the 
importance of lag effects in regional growth analysis.
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Annotatsiya. Dinamik ekonometrik modellar vaqt davomida rivojlanib boruvchi iqtisodiy jarayonlarni tahlil qilishda keng 
qo‘llaniladi. Ushbu maqolada dinamik modellar uchun statistik ahamiyatlilikni tekshirish usullari o‘rganiladi va ular 
O‘zbekistonning Namangan viloyati bo‘yicha mintaqaviy iqtisodiy ma’lumotlarga tatbiq etiladi. 2005–2023 yillar davomida 
yalpi hududiy mahsulot (YHM), asosiy kapitalga investitsiyalar va bandlik bo‘yicha yillik ma’lumotlardan foydalanib, 
avtoregressiv taqsimlangan kechikishli (ARDL) model baholanadi hamda alohida va qo‘shma ahamiyatlilik testlari 
o‘tkaziladi. Natijalar dinamik bog‘liqliklarning statistik jihatdan ahamiyatli ekanini tasdiqlaydi va mintaqaviy iqtisodiy 
o‘sishni tahlil qilishda kechikish ta’sirlarining muhimligini ko‘rsatadi.

Kalit so‘zlar: dinamik modellar, statistik ahamiyatlilik, avtoregressiv taqsimlangan kechikish (ARDL), mintaqaviy o‘sish, 
vaqtli qatorlar tahlili.

Аннотация. Динамические эконометрические модели широко используются для анализа экономических процессов, 
развивающихся во времени. В данной статье исследуются методы проверки статистической значимости 
динамических моделей и применяется их апробация на региональных экономических данных по Наманганской 
области Узбекистана. На основе годовых данных по валовому региональному продукту (ВРП), инвестициям в 
основной капитал и занятости за 2005–2023 годы оценивается модель авторегрессии с распределёнными лагами 
(ARDL) и проводятся индивидуальные и совместные тесты значимости. Полученные результаты подтверждают 
статистически значимые динамические взаимосвязи и подчёркивают важность лаговых эффектов при анализе 
регионального экономического роста.

Ключевые слова: динамические модели, статистическая значимость, авто регрессионная модель с 
распределёнными лагами (ARDL), региональный рост, анализ временных рядов.

I N T R O D U C T I O N
Economic phenomena such as output growth, inflation, investment, and unemployment exhibit strong 

dynamic behavior, where current outcomes depend on past values and expectations. Dynamic econometric 
models are therefore widely used in macroeconomics, finance, and applied economic research. However, the 
usefulness of these models depends critically on whether the estimated parameters are statistically significant 
and economically meaningful.

Testing statistical significance serves two main purposes: (I) to verify whether explanatory variables 
genuinely influence the dependent variable over time, and (ii) to assess the adequacy of model specification. 
In dynamic models, standard inference is complicated by serial correlation, lag structures, non-stationarity, and 
potential endogeneity.
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This paper aims to systematize approaches for testing statistical significance in dynamic economic models. 
The objectives are to review common dynamic model structures, to present hypothesis testing procedures for 
individual and joint significance, and to demonstrate their application with an empirical example.

Dynamic models are particularly useful for regional economies like Namangan, where investment activity 
and labor dynamics affect growth with time lags. This study contributes by providing empirical evidence from 
Uzbekistan’s regional data.

R E V I E W  O F  L I T E R A T U R E  O N  T H E  S U B J E C T
The analysis of dynamic relationships in economics has a long tradition in econometrics, with early 

foundations laid by autoregressive and distributed lag models. Box and Jenkins (1976) formalized the ARIMA 
methodology, providing a systematic approach to modeling and forecasting time series processes with dynamic 
dependence. Their work established the importance of identifying lag structures and testing parameter 
significance to ensure reliable inference.

Hamilton (1994) further advanced the theory and application of time-series econometrics, emphasizing 
likelihood-based inference and hypothesis testing in autoregressive models. He highlighted that statistical 
significance in dynamic settings must account for serial correlation and potential non-stationarity, as ignoring 
these features can lead to spurious regression results.

The problem of non-stationarity and long-run relationships was addressed by Engle and Granger (1987), 
who introduced the concept of cointegration and error correction models (ECM). Their framework allows 
researchers to distinguish between short-run dynamics and long-run equilibrium, and to test the statistical 
significance of both adjustment speeds and long-run coefficients. Johansen (1995) later extended this approach 
using a multivariate maximum likelihood method for testing cointegration in VAR systems.

Sims (1980) proposed vector autoregression (VAR) models as a flexible tool for analyzing dynamic 
interdependencies among macroeconomic variables without imposing strong a priori restrictions. Subsequent 
studies (Lütkepohl, 2005) demonstrated the role of Wald, likelihood ratio, and Granger causality tests in 
assessing the joint statistical significance of lagged variables within VAR frameworks.

Pesaran, Shin, and Smith (2001) introduced the ARDL bounds testing approach, which allows for inference 
on both short-run and long-run dynamics irrespective of whether regressors are integrated of order zero or one. 
Their method has become particularly popular in applied economic research, as it facilitates testing the joint 
significance of lagged level variables to establish long-run relationships.

In the context of hypothesis testing, Greene (2018) and Wooldridge (2010) provide comprehensive 
treatments of t-tests, F-tests, and Wald tests in dynamic regression models, emphasizing the need for robust 
standard errors when classical assumptions are violated. Newey and West (1987) developed heteroskedasticity 
and autocorrelation consistent (HAC) covariance estimators, which are now widely used to improve the 
reliability of significance testing in time-series models.

More recent empirical studies apply dynamic models to growth, finance, and regional economics. 
For example, Asteriou and Hall (2015) and Enders (2015) show that the statistical significance of lagged 
macroeconomic variables is crucial for understanding persistence and transmission mechanisms in economic 
systems. In regional growth studies, dynamic panel models and ARDL specifications have been employed to 
assess the impact of investment and labor on output, often finding significant short-run and long-run effects 
(Baltagi, 2021).

Despite this rich literature, several authors note that applied studies sometimes focus on coefficient 
estimates while paying insufficient attention to diagnostic checking and joint significance testing (Lütkepohl, 
2005; Wooldridge, 2010). This gap motivates the present study, which integrates rigorous statistical testing 
with an applied dynamic model for a regional economy, thereby contributing to both methodological clarity and 
empirical relevance.

R E S E A R C H  M E T H O D O L O G Y
A general dynamic regression model can be written as:

where is the dependent variable, is an explanatory variable, and are lag orders, and is a white-
noise error term.
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Special cases include

•	 AR(p): ,

•	 ARDL(p,q): includes lags of both and ,
•	 VAR(k):

where is a vector of endogenous variables,
•	 ECM: derived when variables are cointegrated.
Statistical significance is assessed through hypotheses of the form

where is a model parameter.
Key tests include:
(a) t-test (individual significance)

used to test whether a single coefficient differs from zero.
(b) F-test / Wald test (joint significance):

where and are restricted and unrestricted residual sums of squares, is the number of 
restrictions.

(c) Likelihood Ratio (LR) test:

asymptotically .
(d) Overall model significance: based on the joint null that all slope coefficients equal zero.
We consider an ARDL (1,1,1) model

where — GRP growth rate in Namangan (%), — growth of investment in fixed capital (%), 
— employment growth (%).

Results and Analysis
Annual data for 2005–2023 (19 observations) were compiled from the State Statistics Committee of 

Uzbekistan. Variables were transformed into growth rates to ensure stationarity (Table 1).

Table 1. Descriptive Statistics of Key Macroeconomic Growth Variables Used in the Dynamic Econometric Model
Variable Mean Std. Dev. Min Max

GRP growth (%) 6.1 1.9 2.8 9.5
Investment growth (%) 11.4 4.7 3.5 21.6
Employment growth (%) 2.3 0.8 0.9 4.1

ADF tests reject the unit root at 5% for all growth rates.
Estimated ARDL (1,1,1) model:
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Table 2. Estimation Results of the Dynamic Regression Model and Statistical Significance of Coefficients
Variable Coefficient Std. Error t-stat p-value

Constant 1.25 0.48 2.60 0.02

0.52 0.14 3.71 0.003

0.18 0.07 2.57 0.02

0.10 0.05 2.00 0.06

0.95 0.32 2.97 0.01

0.40 0.18 2.22 0.04

Model fit:

At 5% significance level:

•	 Lagged growth is highly significant → strong persistence.
•	 Current investment and employment are significant drivers of GRP growth.
•	 Lagged investment is marginally significant (10% level).
•	 Lagged employment remains significant at 5%.
Thus, both short-run and delayed effects matter.
Joint Significance (F-test):

Computed:

⇒ reject . Investment variables are jointly significant.

Similarly, employment lags are jointly significant with .

Table 3. Diagnostic Test Results for the Dynamic Econometric Model
Test Statistic p-value Conclusion

Breusch–Godfrey (AR(1)) 1.12 0.31 No serial correlation
White test 1.45 0.24 Homoskedastic
Jarque–Bera 0.98 0.61 Normal residuals
CUSUM — — Stable parameters

Hence, standard inference is valid.
Economic interpretation:
•	 A 1% increase in current investment growth raises GRP growth by 0.18% in the same year.
•	 A 1% rise in employment growth increases GRP growth by 0.95%, showing strong labor intensity.

•	 The coefficient on indicates significant inertia: about half of last year’s growth carries into 
the current year.

This confirms the dynamic nature of Namangan’s regional economy.
The empirical results for the Namangan region confirm the relevance of dynamic econometric modeling for 

regional economic analysis. The statistically significant coefficient on the lagged dependent variable indicates 
strong persistence in GRP growth, suggesting that past economic performance plays a crucial role in shaping 
current outcomes. This finding is consistent with endogenous growth theory and highlights the inertia typical of 
regional economies with relatively stable industrial and agricultural structures.

The individual t-tests reveal that both investment growth and employment growth exert a positive and 
statistically significant impact on regional output in the short run. In particular, the strong effect of employment 
growth reflects the labor-intensive nature of Namangan’s economy, where manufacturing, agriculture, and 
small-scale enterprises dominate. The marginal significance of lagged investment implies that while investment 
primarily influences output contemporaneously, part of its effect materializes with a delay, possibly due to 
implementation and adjustment costs.
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Joint F-tests further demonstrate that investment and employment variables are collectively significant, 
underscoring the importance of considering groups of regressors rather than relying solely on individual 
coefficients. This is especially important in dynamic models, where multicollinearity among current and lagged 
variables may weaken individual significance while the joint effect remains strong.

Diagnostic tests indicate that the model is well specified, with no evidence of serial correlation, 
heteroskedasticity, or parameter instability. This supports the validity of standard inference procedures and 
suggests that the estimated significance levels are reliable. Overall, the findings illustrate that careful testing 
of statistical significance in dynamic models provides meaningful economic insights and helps distinguish true 
dynamic relationships from spurious correlations.

C O N C L U S I O N S  A N D  S U G G E S T I O N S
This study has examined the problem of testing statistical significance in dynamic econometric models 

and illustrated its application using regional data from the Namangan region of Uzbekistan. By estimating 
an ARDL model and applying individual and joint hypothesis tests, the analysis demonstrates how dynamic 
structures can be rigorously evaluated in applied economic research.

The results confirm that regional economic growth in Namangan is characterized by significant persistence 
and is strongly influenced by investment and employment dynamics. The statistical significance of these 
variables highlights the importance of accounting for both contemporaneous and lagged effects when designing 
and evaluating regional development policies.

From a methodological perspective, the paper emphasizes that significance testing in dynamic models 
should be accompanied by appropriate pre-testing and diagnostic checking to ensure the validity of inference. 
Simple reliance on coefficient estimates without considering stationarity, autocorrelation, and stability may lead 
to misleading conclusions.

Future research may extend this framework to error correction models to capture long-run relationships, 
to panel dynamic models across multiple regions of Uzbekistan, or to nonlinear specifications that allow for 
structural changes. Overall, the study confirms that rigorous testing of statistical significance is a cornerstone 
of credible dynamic economic modeling and an essential tool for evidence-based policymaking.

List of used literature:
1.	 Greene, W. H. (2018). Econometric Analysis. Pearson.
2.	 Hamilton, J. D. (1994). Time Series Analysis. Princeton University Press.
3.	 Enders, W. (2015). Applied Econometric Time Series. Wiley.
4.	 Gujarati, D. N., & Porter, D. (2009). Basic Econometrics. McGraw-Hill.
5.	 Johansen, S. (1995). Likelihood-Based Inference in Cointegrated VAR Models. Oxford University Press.
6.	 Box, G. E. P., & Jenkins, G. M. (1976). Time Series Analysis: Forecasting and Control. Holden-Day.
7.	 Sims, C. A. (1980). Macroeconomics and reality. Econometrica, 48(1), 1–48.
8.	 Engle, R. F., & Granger, C. W. J. (1987). Cointegration and error correction: Representation, estimation, and testing. 

Econometrica, 55(2), 251–276.
9.	 Pesaran, M. H., Shin, Y., & Smith, R. (2001). Bounds testing approaches to the analysis of level relationships. Journal 

of Applied Econometrics, 16(3), 289–326.
10.	 Newey, W. K., & West, K. D. (1987). A simple, positive semi-definite, heteroskedasticity and autocorrelation consistent 

covariance matrix. Econometrica, 55(3), 703–708.
11.	 Lütkepohl, H. (2005). New Introduction to Multiple Time Series Analysis. Springer.
12.	 Wooldridge, J. M. (2010). Econometric Analysis of Cross Section and Panel Data. MIT Press.
13.	 Baltagi, B. H. (2021). Econometric Analysis of Panel Data. Wiley.
14.	 Asteriou, D., & Hall, S. G. (2015). Applied Econometrics. Palgrave Macmillan.



2025. № 12

Ingliz tili muharriri:Ingliz tili muharriri: Feruz Hakimov Feruz Hakimov
Musahhih:Musahhih: Zokir Alibekov Zokir Alibekov
Sahifalovchi va dizayner: Sahifalovchi va dizayner: Iskandar IslomovIskandar Islomov

Manzilimiz: Toshkent shahri Yunusobod
tumani 15-mavze 19-uy

 © Materiallar ko‘chirib bosilganda “Muhandislik va iqtisodiyot” jurnali manba sifatida ko‘rsatilishi 
shart. Jurnalda bosilgan material va reklamalardagi dalillarning aniqligiga mualliflar ma’sul. 

Tahririyat fikri har vaqt ham mualliflar fikriga mos kelamasligi mumkin. Tahririyatga yuborilgan 
materiallar qaytarilmaydi.

“Muhandislik va iqtisodiyot” jurnali 26.06.2023-yildan 
O‘zbekiston Respublikasi Prezidenti Adminstratsiyasi huzuridagi

Axborot va ommaviy kommunikatsiyalar agentligi tomonidan
№S–5669245 reyestr raqami tartibi bo‘yicha ro‘yxatdan o‘tkazilgan.

 Litsenziya raqami: №095310.




