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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.

Keywords: dynamic models, statistical significance, autoregressive distributed lag, regional growth, time series analysis.

Annotatsiya. Dinamik ekonometrik modellar vaqt davomida rivojlanib boruvchi igtisodiy jarayonlarni tahlil gilishda keng
go‘llaniladi. Ushbu maqolada dinamik modellar uchun statistik ahamiyatlilikni tekshirish usullari o‘rganiladi va ular
O'zbekistonning Namangan viloyati bo‘yicha mintagaviy igtisodiy ma’lumotlarga tatbiq etiladi. 2005-2023 yillar davomida
yalpi hududiy mahsulot (YHM), asosiy kapitalga investitsiyalar va bandlik bo‘yicha yillik ma’lumotlardan foydalanib,
avtoregressiv tagsimlangan kechikishli (ARDL) model baholanadi hamda alohida va qo‘shma ahamiyatlilik testlari
o‘tkaziladi. Natijalar dinamik bog‘ligliklarning statistik jihatdan ahamiyatli ekanini tasdiglaydi va mintaqaviy igtisodiy
o‘sishni tahlil gilishda kechikish ta’sirlarining muhimligini ko‘rsatadi.

Kalit so'zlar: dinamik modellar, statistik ahamiyatlilik, avtoregressiv tagsimlangan kechikish (ARDL), mintagaviy o'sish,
vagqtli qatorlar tahlili.

AHHOTauus. lMHaMm4eckne 3KOHOMETPUYECKME MOAENM LLUIMPOKO UCMONb3YIOTCH A1 aHan13a 3KOHOMUYECKUX MPOLIECCOB,
pa3BMBalOLWMXCA BO BpeMeHW. B paHHOW cTaTbe uccnenylTcs METOAbl MPOBEPKM CTATUCTUYECKOW 3HAYMMOCTU
OVHaMWYECKUX MOAENEN N NPUMEHSETCA MX anpobaumsa Ha pernoHarnbHbIX 3KOHOMUYECKMX AaHHbIX N0 HamaHraHckown
obnacTtn Y3bekuctaHa. Ha ocHOBe rogoBbIX AaHHbLIX MO BarnoBOMY pernoHanbHoMy npoaykty (BPI1), nHBectuuusm B
OCHOBHOW kanuTan u 3aHaToctu 3a 2005—-2023 roapl oLeHNBaeTCst MOAENb aBTOPErpeccum ¢ pacnpeaenéHHbIM1 naramm
(ARDL) n npoBogsaTca nHAMBMAyarnbHbIE 1 COBMECTHbIE TECTbI 3HAYMMOCTW. [MonyyYeHHble pedynbTaTbl MOATBEPXKAAIT
CTaTUCTUYECKN 3HAYMMblEe AMHAMUYECKME B3aMMOCBS3N UM NOAYEPKMBAIOT BaXKHOCTb MaroBbix 3deKkToB npu aHanuse
pernoHanbHOro 3KOHOMMYECKOro pocTa.

KnioueBble crioBa: [UHaMUYeckne MOAENM, CcTaTUCTMYeckasi 3Ha4YMMOCTb, aBTO PErpeccMoHHas Mogenb C
pacnpenenéHHbimmn naramu (ARDL), pervoHanbHbI poCT, aHanu3 BpeMEHHbIX PSO0B.

INTRODUCTION

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.

REVIEW OF LITERATURE ON THE SUBJECT

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 (Lutkepohl, 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 (LUtkepohl,
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.

RESEARCH METHODOLOGY

A general dynamic regression model can be written as:

p q
Ve = +Z D; Ve "‘Zﬁj Xe—j + &,
i=1 j=0

F
where Jtis the dependent variable, Jr:tis an explanatory variable, pand qare lag orders, and Etis a white-
noise error term.
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Special cases include
o
. ARQ): Ve=a+X _ @V + €t

. ARDL(p,q): includes lags of both Ytand Xt
- VAR(K):

k
Y. = C+ZAin—i + g,

i=1

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

Hy:0 = Ovs.H,:0 = 0,

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

)
I.- — —.H".’
SE(6)
used to test whether a single coefficient differs from zero.
(b) F-test / Wald test (joint significance):

_ (RSS, —RSS,)/m
~ RSS,/(T—k) '
RSS,__ RSS

"and Uare restricted and unrestricted residual sums of squares, is the number of

where
restrictions.
(c) Likelihood Ratio (LR) test:

LR=—-2(nL,—In L),

2
asymptotically X (m]
(d) Overall model significance: based on the joint null that all slope coefficients equal zero.
We consider an ARDL (1,1,1) model

gr=a+ g, + Boinv, + Biinv,_; + ypemp, + y,emp,_; + &,

where 9t GRP growth rate in Namangan (%), nve_ growth of investment in fixed capital (%), Empy
— 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 (%) 23 0.8 0.9 41

ADF tests reject the unit root at 5% for all growth rates.
Estimated ARDL (1,1,1) model:

g.= 125+0.52g,_, + 0.18inv, + 0.10inv,_,
+0.95emp, + 0.40emp,_,.
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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
Ge_1 0.52 0.14 3.71 0.003
inv, 0.18 0.07 2.57 0.02
nv,_, 0.10 0.05 2.00 0.06
emp; 0.95 0.32 2.97 0.01
eEMPe_y 0.40 0.18 2.22 0.04

Model fit:

R*=0.78,F =9.6 (p <0.001).

At 5% significance level:

« Lagged growth Gt-1js 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):

Hy: By = B, = 0(investment has no effect)Computed:
F=54>F,,:(212)=3.89 H

' reject " 0. Investment variables are jointly significant.

F = 6.1 (Table 3)

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.

0.52  g¢-

» The coefficient lindicates 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.

CONCLUSIONS AND SUGGESTIONS

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.
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