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Abstract

Trade deficit is one of the debatable macroeconomic phenomena which is also a concerning issue in most of underdeveloped, developing, and emerging economies around the world. The policymakers of an economy are always concerned about the level of trade deficit over the period and its fluctuation around the real output. Trade deficit reflects the deficit on the current account which implies the merchandise trade deficit i.e. physical imports are greater than exports. The impact of trade deficit has contemporary and long run impact on the GDP of a country. Many literatures illustrate, the impact of trade deficit on the economic growth is negative but there are also some studies showing that the relationship is positive. Actually, it depends on the country’s economic policy, the absorptive capacity and the impact of trade dynamics of the real output. In this empirical investigation, a time series approach is used to investigate the relationship between the trade deficit and real GDP on the economy of Bangladesh. The data has been collected from the year 1985 to 2024 and in this analysis the real GDP () considered regressand and trade deficit (), capital formation (), labor force (), nominal exchange rate () and inflation rate () are used as regressors. To estimate the dynamics of the variables, in this paper the Bound test approach (ARDL) is used which is develop by Pesaran. The estimated model shows that  has a positive long-run and contemporary impact of economic growth, which reflects country’s policy to emphasis imports of capital and investment goods rather than luxury and unnecessary consumption goods.        	Comment by Dell: Which method's should you apply and why? 
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I. Introduction

To integrate into the global economic activities through the international trade not only ensure the economic growth but considered as the fundamental pillar of global economic development. It helps to develop the economies of scale of an economy and also creates the specialization gain for the nations. It not only helps to utilize the underutilized resources but also accelerate the technological transfer and expanding market access for nation to worldwide. In this century the impact and intensity of global trade going to another height. The trade not only facilitated the welfare of the develop countries but also increase the welfare of the underdeveloped and developing nations. Though trade increases the welfare of an economy but debate has risen on the secular trade deficit in many developing and underdeveloped countries, especially in current account of the balance of payment. The favorable balance of payment is considered as the stable and strong external economy of a nation whereas, unfavorable trade balance reflects the fragility of an economy. In this interconnected world the dynamics of the trade balance play a paramount role for the policy makers to determine the major goals and objectives of the macroeconomics. Trade deficit indicates the country’s overall import value dominates its export value (Rehman et al., 2021). According to the Oxford Dictionary of Economics “a trade deficit is defined as a situation in which the value of a country’s imports is greater than the value of exports”.  
Trade deficit makes challenges the economy in many ways. It reduces the country’s export ability and increases prices of commodities which enhance the level of inflation. The value of domestic currency declines due to continuous trade deficit. It increases the resource drain of the home country to abroad. Sometimes it increases poverty of in the economy. In macroeconomic theory, trade deficits are closely linked to a nation’s saving-investment gap and external balance. Classical open-economy models suggest that a persistent trade deficit can act as a drag on gross domestic product (GDP) growth, as domestic demand “leaks” abroad to purchase imports instead of supporting local production(Tenku, 2025). Developing nations, like Bangladesh the rapid industrial development and the population growth increases demand of capital goods, consumer products and intermediate goods which stimulate the level of trade deficit (Kumar, 2020). Along to the industrial development there are other factors which may increase the trade deficit of an economy such as, tariff structures, supply chain inefficiency and exchange rate misalignment (Scott Lincicome, 2025). Trade deficit also increases the vulnerability of an economy due to external shocks and currency depreciation. 	Comment by Dell: Write the statement of problems with clear 
The impact and the intensity of the trade deficit of an economy depends on different factors, such as the size of economic activities, the country’s absorptive capacity and the productivity level. Many studies reveal that the trade imbalance has a negative impact on the sustainable economic development but on the other hand some studies show the impact is positive. Even in the same economy the data of different periods gives different impacts of trade deficit on real output. In this paper, the target economy is Bangladesh, which is one of the growing nations of South Asia. The challenging factors of this country is that, though the country faces long-term trade deficit in current account but its growth is positive. In the figure 1, the distribution of the components of balance sheet of Bangladesh from year 2018 to 2023 shows that merchet account (trade Balance of Good) is negative and also for the service balance and overall impacts the current account also negative accept in year 2019 to 2020 due to covid phenomenon. But the remittance is positive which reduces the intensity of the disequilibrium of merchandise balance in the balance of payment.  
  
	Figure 1. The Composition of the Balance of Payment of Bangladesh year 2018-2023

	


	Source: Compiled from Bangladesh Bank (2024) and World Bank (2025b).



The overall scenario of the real output, trade deficit, capital formation, labor force, exchange rate and the inflation rate is given in the figure 2, from the figure it is clear that output, trade deficit, capital formation, labor force and exchange rate has a positive trend over the period but the trend of inflation is not systematic. In this paper these target variables are used to determine the dynamics of tread deficit and the economic growth to generate some policy intuitions. 
	Figure 2. Trend of Variables 1985-2024

	

	


	

	


	

	


	(Source: WDI, 2025)



For clarity about the relation between gross domestic product and trade deficit, on figure 3, a scatter diagram has been given. The figure demonstrates the positive movements of output and trade deficit in Bangladesh. 	Comment by Dell: Insert this into discussion parts






	Figure 3. Scatter Diagram with smoothing

	


	 (Source: Authors’ Creation.)



To explain the relationship between trade deficit and output, some theoretical aspects of trade deficit is portrayed on figure 4 and those theoretical background helps to explain the robustness of this research problem under the light of some economic literatures.     
	Figure 4. Theoretical Background

	

	(Source: Authors’ Creation.)



Keynesian Approach and Twin Deficit Hypothesis
The basic theoretical outline of this study is developed Keynesian Income-Expenditure Approach (1936) and the Lawrence Summers (1980s) the twin deficits hypothesis. According to the twin deficit hypothesis, government’s fiscal deficit and the trade deficit has positively related to each other. Because the government budget-deficit increases the aggregate demand of the economy and the higher aggregate demand will increase the national income and higher income leads the demand of imports which increase the trade deficit. 
In this research the core objectives to determine empirical relationship between TD and real GDP. This theory suggests a channel through which the fiscal deficit affect the trade deficit and the latter one affect the output of the economy. The expansional fiscal policy of Bangladesh could be a driver of both GDP growth and a widening trade deficit. So, the fiscal deficit could lead the trade deficit and thus the output. 
Marshall-Lerner Condition
Now we focus on the real exchange rate, which is another important variable effect GDP and TD of this study. This variable is added in this study under the concept of Marshall-Lerner Condition (1933). The price elasticity of exports and imports is more than unit than a depreciation of currency reduces trade deficit (Adams and Metwally, 2021). This theory is also relevance in this study, because if the exchange rate depreciated over the time, it will cheaper the export, and expensive the import. This process affects the trade deficit or not depends weather these volume changes are strong enough to affect the price change. In this research by the help of econometric model, the impact of exchange rate fluctuation on real output will be estimated. 
Absorption Approach
The concept of the Absorption Approach is also a rational explanation to select this research problem. According to this approach the difference of the domestic production and the absorption capacity of the economy leads the trade deficit in an economy. To understand the approach to focus the equation given below:	Comment by Dell: This is better in methodological parts

 [rearrange the equation]
If 
Or, if 
Which indicate that, the absorption of the economy is more that its domestic production. This is one of the fundamentals theoretical backbones of this study. It directly posits that a trade deficit is not an isolated phenomenon but is intrinsically linked to the gap between national income (GDP) and national expenditure. If the absorption of the output due to investment which will increase trade deficit which is not harmful for the economy in the long-run because it boosts the productivity of the economy which will reduce the trade deficit over the time. If the absorption due to investment, then trade deficit may have positive relation with output, otherwise negative.      
Thirlwall’s Law
Thirlwall’s law argues that for many countries, especially developing ones, the long-run economic growth rate is constrained by the need to maintain a sustainable balance of payments. A country cannot run ever-increasing trade deficits forever. Therefore, its long-run growth rate is determined by the growth of its exports relative to income elasticity of demand for imports. This theory directly addresses the research questions “Does the relationship sustain Long-run?”. According to the Thirlwall’s Law it has been suggested that if the import growth of Bangladesh increases consistently then the growth rate of GDP will be unstable in long-run.
On the basis of the above discussion, it is clear that impact of trade deficit dynamics on the output is a vital issue in the policy discussion and design. In this paper, on the basis of timeseries econometric modeling, a robust technique is used to determine the long-run dynamics and short-run fluctuation of TD on the real GDP of Bangladesh. Some relevant literatures are discussed in section II and in section III the objectives and the research question are explained. The methodology, results and policy discussion are focused on section IV, section V and section VI respectively.  
II. Literature Review
In the developing country context trade deficit is a concerning issue for ensuring the sustainable economic growth and welfare. Though the existing empirical studies shows different relationship among different study area depends on economic structure and level of economic development. In Pakistan, an empirical analysis by employing ARDL model from the year 1980 to 2015 suggests that trade deficit has negative impact on the economic growth in short and long-run Ullah et al., (2021). The research underscores how increasing imports push out local production, jobs and depreciate the currency, indicating that a sustained trade deficit can disrupt the underpinnings of the economy. But another study on the same nation shows that though the long-run relationship with trade deficit is negative impact on economic growth but it is not statistically significant (Ahmad et al., 2013). But in short-run the relationship is positive, implying that temporary deficits enhance growth, as they allow the importation of capital goods. FDI emerged as a leading force of economic growth on both horizons as the paper points out. Excessive dependence on a limited variety of exports can reduce the stability in a small open economy in the time of global recession and sometimes it also lead to the sustained trade deficit in long-run which not only reduce the economic growth but also reduce economic stability (Dahal Chhetri, 2021). In Somalia, the FDI lead the import and the excess import creates the trade deficit and make a negative pass-through effect on the economic growth (Yassin sheikh Ali et al., 2016). Following Somalia’s experience with FDI-driven deficits another study on the economy of Myanmar shows that, in the long-run the relation between long-run dynamics trade deficit and economic growth is negative but in short-run the relation is not statistically significant (Aung & Thu, 2017). Using Johansen co-integration and Granger causality test on the economy of Bangladesh, shows that trade deficit has long-run insignificant relationship with GDP and the impact of trade deficit offset in short-run due to remittance and domestic demand (Dhar, 2016). Using a nonlinear ARDL approach, a border broader macroeconomic assessment identifies a long-run asymmetric relationship in the Chinese economy, where increases in oil prices and economic growth intensify the trade deficit, while higher levels of industrial production help to narrow it (Pan et al.,2022). Using the ARDL model on the economy of Somalia from year 1980 to 2020 is reveled that trade deficit has a strong adverse influence on GDP in the short and long term. When deficit increased by 1% RGDP decreased by 2.89% (in short-run) and 11.09% (in long-run). The study further noted that although Foreign Direct Investment (FDI) was theoretically beneficial, it resulted in negative long-term consequences, indicating that capital inflows in Somalia were redirected from sectors that enhance exports (Ahmed Abdulle, 2022). Using Herfindahl-Hirschman Index (HHI) on the bilateral trade relationship between Bangladesh and China from year 1995 to 2018 shows that a growing trade deficit, which reached $16.7 billion by 2018, primarily due to increasing imports and stagnant exports. Although there has been some recent diversification, 74% of exports continued to be concentrated in textiles and clothing. While six sectors exhibited high export specialization, others demonstrated medium to no specialization, reflecting a limited depth in exports. The study identified low intra-industry trade and restricted sectoral engagement as key factors contributing to the structural imbalance, leading to a consistently negative relationship between trade and growth that calls for targeted sectoral interventions and broader diversification initiatives (Hossain et al., 2021). In Rwanda the research based on co-integration and Vector Error Correction Model (VECM) has elicited that that trade deficit statistically significantly has a negative long-run impact on GDP and the increase in trade deficit of 1% would decrease GDP by 1.467%. This highlights the exposure of small, import-based economies. FDI had positive impacts on growth in the short and long term, although relatively little efficiency gain. In early 2016 exports and imports covered only 21%, and though growth is also supported by FDI, this is not strong enough to offset trade-induced contractions, which combine a vulnerable structure with a partial resilience (Eric SIMBI, 2017). Durmuş, (2019) analyzed Turkey's economy from 1983 to 2017 using VAR modeling and Granger causality tests. The research reveals a bidirectional causal link: economic growth intensifies trade deficits, while trade deficits, in turn, hinder long-term growth. Importantly, over 92% of the fluctuations in trade deficits are attributed to domestic factors rather than global volatility. Turkey's growth model is heavily reliant on imports, especially during boom periods such as 2005 and 2010. This duality illustrates a structural entrapment, where growth is supported by imports yet simultaneously compromised by external imbalances—emphasizing a complex feedback loop between growth and deficits. Extending the discussion to a broader regional context, a delayed negative impact of trade balance deterioration on economic growth. It was noted that there was no significant distinction between deficit and surplus periods, indicating that trade balance shocks influence economies irrespective of their initial trade status (Blavasciunaite et al., 2020). To compare South Asian dynamics, Hassan et al., (2017) present a comparative study based on ARDL methodology focusing on Pakistan, India, and Bangladesh from 1972 to 2013. The findings indicate that economic growth consistently mitigates trade deficits in all three nations, thereby supporting the income adjustment hypothesis. Additionally, currency depreciation contributes to reducing deficits in both Pakistan and Bangladesh, whereas India's response is less pronounced. Conversely, an increase in the money supply exacerbates trade deficits in Pakistan and India, with a negligible impact observed in Bangladesh.
An empirical analysis focusing on Pakistan, evaluates the influence of the trade deficit, FDI and external debt on economic performance by employing the ordinary least squares estimation technique. The findings indicate that both the trade deficit and FDI exhibit positive coefficients in relation to GDP; however, these effects are not statistically significant. Nevertheless, external debt is discovered to have significant and positive effect on growth, indicating its short-term financing of productive investment. The paper supports strong robustness of the model, but also notes that the trade gap remains despite inflows, as much due to capital-intensive imports and stagnant export performance, thus signifying low potency of FDI to counter-balance a sustained trade deficit (Zahir, 2018). Trade balance and the stable exchange rate are the key factors of sustain economic growth in the countries of Southern African Development Community (SADC) (Sanusi et al., 2023). Shifting to a global power dynamic, Lyu, (2024) dissects the chronic trade imbalance between China and the United States. While the paper takes a qualitative approach, it identifies key structural drivers such as industrial chain relocation, complementary trade structures, and dollar hegemony. China’s growing surplus from $114 billion in 2005 to over $404 billion in 2022 is framed as both a macroeconomic success and a geopolitical tension point. Unlike prior studies that focus on growth metrics, this paper emphasizes policy pathways including RMB internationalization, trade diversification, and innovation upgrading adding a strategic, institutional layer to the trade-growth discourse. Bryniuk, (2023) investigates the U.S. trade deficit through an extensive review that covers several decades. It reveals a continuous and expanding deficit of $7.94 trillion from 2004 to 2022, primarily fueled by a significant dependence on imports from China and a decline in domestic manufacturing. While certain economists, including Krugman, argue that the deficit facilitates investment inflows, others assert that it threatens job opportunities and long-term economic independence. The paper emphasizes the loss of 3.5 million jobs across various sectors and cautions against a structural reliance on China. Kyambalesa, (2019) By employing a more theoretical-expository perspective, this analysis identifies the macro-structural factors contributing to trade deficits, which range from excessive consumer expenditure and disadvantages in labor costs to technological lag and the practice of dumping by foreign manufacturers. Although it provides a rich narrative for diagnosis, it falls short in terms of empirical modeling. Importantly, the author highlights the difference between trade deficits and deficits in investment positions, cautioning that unrestrained deficits in capital-importing developing nations may exacerbate their vulnerability to debt. Moving to India, (Basu & Datta, 2005) provides a counterpoint, rejecting the twin deficit narrative outright. The absence of long-term cointegration between fiscal and trade deficits and savings behaviors debunks both the twin deficit and Ricardian equivalence hypotheses. Instead, India’s experience during 1985–2003 shows independent fiscal and external trends shaped by high savings ratios and evolving trade openness. However, despite this insulation, India still faced volatility in trade balances post-liberalization, implying that fiscal prudence remains necessary even without immediate external linkages.
The study of India-Bangladesh Bilateral trade (Basu & Datta, 2007) adds to this narrative by investigating trade asymmetries and export overlap. Bangladesh’s gap is also due to the high level of export similarity with India and lack of trade complementarity, which are suitable for intra-industry trade. Econometric assessments indicate a distortion in the connection between the appreciation of the exchange rate (driven by remittances) and the trade deficit. Unlike the external fragility in case of Romania and Pakistan, the main issue for Bangladesh is its inappropriate trade arrangements with its major trade partners. Under these moments, there is a need for a strategy to of export diversification to be pursued and for exchange rates to have the kind of flexibility that reflects the complex causes of the trade balance that go beyond the macroeconomic aggregates.
Turning to Indonesia, Adi Cristanto & Ari Bowo, (2021) unraveling the Complex Interactions between FDI, Exchange Rates, and Trade performance. Adopting the method of the VECM analysis, they show that “FDI increases trade balance by increasing export capacity, and contrary to expectations, currency depreciation worsens the trade balance. Domestically driven economic growth has not proven to have any effect on trade performance.
III. Objectives of Study
Though Bangladesh has sustained positive economic growth but the country’s trade deficit has increased over the period. Such type of coexistence, the positive growth as well as the imbalance on trade, rase the questions regarding to the causal relationship and the economic mechanisms. Although most of the study focus on the structure of the trade deficit of Bangladesh Economy but the empirical study to investigate the dynamics is little in this field. 
From the grievance basis of the statement of the research problems we must focus on some research questions below:	Comment by Dell: Include research gaps and research questions as required. 
a. What are the dynamics of long-run and short-run relationship between GDP and trade deficit of Bangladesh?
b. Is the long-run causality robust and stable over the period and how does the economy adjust the short-run fluctuation?
c. To what extent the fluctuation of exchange rate inflation on the output of Bangladesh along with capital formation and labor force growth? 

IV. Data and Methodology

i. Data and Variables
This paper is based on the time series econometric model and the data are collected annually from the year 1985 to 2024. There are six macroeconomic variables are considered to analysis of these empirical studies. Those variables are gross domestic real output (), real trade deficit (), level of capital (), labor force size (), exchange rate () and the inflation rate (). The source, measurement unit and the transformation of the variables is illustrated in the table 1 

	Table 1. Variables Description

	Name of Variables
	Notation For Variables
	Transformation
	Notation in Model
	Measurement Unit
	Types of Variables

	Gross Domestic Product
	
	Logarithmic
	
	Millions of US$
	Dependent

	Trade Deficit
	
	Logarithmic
	
	Millions of US$
	Independent

	Level of Capital
	
	Logarithmic
	
	Relative Measures
	

	Labor Force Size
	
	Logarithmic
	
	Index, 100
	

	Exchange Rate 
	
	US$ to BDT
	
	Index, 100
	

	Inflation Rate 
	
	CPI
	
	UU$ to BDT
	

	(Source: Authors’ Creation.)



From the table 1, it is clear that GDP is the dependent variable and the variables 
 , ,  and  are converted into the natural logarithm and the variable 
 is the nominal price ration of US$ and Bangladeshi currency BDT and 
 measures the inflation through the consumer price index . So, the model measures the relative response as well as absolute response. The common statistical background of the variables is given on table 2, 



	Table 2. Statistical Nature of Variables

	
	
	Name of Variables

	Estimates
	
	
	,
	
	
	
	

	
	 Mean
	 25.43
	 22.52
	 23.91
	 17.75
	 61.45
	 6.55

	
	 Median
	 25.36
	 22.83
	 23.89
	 17.79
	 61.92
	 6.16

	
	 Max
	 26.54
	 24.18
	 25.38
	 18.16
	 115.60
	 11.39

	
	 Mini
	 24.50
	 20.86
	 22.51
	 17.20
	 27.99
	 2.00

	
	 J-B
	 2.72
	 3.26
	 2.82
	 2.03
	 1.33
	 0.29

	
	 p-Value
	 0.25
	 0.19
	 0.24
	 0.36
	 0.51
	 0.86

	(Source: Authors’ Creation.)



The mean and median values of all series are very close, such as output  with a mean of 25.43 and a median of 25.36 and capital , with corresponding values of 23.91 and 23.89. This closeness suggests limited asymmetry and stable central tendencies across the sample period. The average and mean value of trade deficit  is 22.52 and 22.83 respectively. The observed range-ranging, for instance, from 24.50 to 26.54 for output and from 20.86 to 24.18 for trade deficit-indicate sufficient variability without extreme outliers. The exchange rate () shows a comparatively wider dispersion, varying between 27.99 and 115.60, with a mean of 61.45, reflecting notable fluctuation over time. Inflation ( remains moderate, with an average rate of 6.55 percent and a range between 2.00 and 11.39 percent, suggesting manageable price dynamics during the study period. The Jarque-Bera statistics and associated p-values for all variables exceed the 5 percent significance level, confirming that the null hypothesis a normality cannot be rejected. This implies that the series are approximately normally distributed, supporting the reliability of subsequent econometric estimations and statistical inference.  
ii. Econometric Methodology
To examine the dynamic relationship between output and trade deficit, this study adopts the Autoregressive Distributed Lag (ARDL) modeling framework. The ARDL approach is particularly appropriate as it allows the joint estimation of short-run adjustments and long-run equilibrium relationship among variables that may be integrated at different orders, provided none is integrated of order two or higher. This flexibility makes ARDL technique well suited for macroeconomic time-series analysis with limited sample sizes.
The general ARDL specification can be express as:


Where  is the intercept, the lag coefficients capture dynamic adjustment and  is a white-noise error term. To investigate the existence of a long-run relationship among the variable, the ARDL bound testing procedure is employed. If cointegration is confirmed, the model is reparametrized into an error correction representation, which captures model () is given by:



Where  denotes the first-difference operator,  is the lagged error correction term derived from the long-run equation and  measures the speed of adjustment toward long-run equilibrium. A negative and statistically significant  confirms convergence to the long-run path following short-run shocks.







	Figure 5. Steps to Apply ARDL Model

	

	(Source: Authors’ Creation.)



The steps of ARDL approach are given on figure 5. At first the presence of unit root problem has been examined by using ADF and PP test and is the variables either I(1) or I(0) or the mixture of I(1) and I(0) but none I(2) then the approach of ARDL is suitable to estimate the causal relationship among the variables. The optimal lag for the model is selected in 2nd step and 3rd step the bounds cointegration approach is used to find out the long-run relationship among the variables. In 4th step the long-run and short-run model has been estimated and also estimate the adjustment coefficient. In the last stage some diagnostic test are performed to check the robustness of the estimation.
V. Estimation and Discussion
 
i. Unit Root Test
The outcomes of the Augmented Dicky-Fuller (ADF) and Phillips-Perron (PP) unit root tests are reported in table 3. The tests are implemented at both level and first difference forms under intercept and trend specification. At the level form, the majority variable display statistically insignificant test statistics indicating the presence of unit roots. At level 
 , variable is nonstationary because under the ADF and PP the p-value is 0.39 and 0.33 which not reject the null hypothesis of the presence of unit root at a level of 5 percent significant. But taking the first difference the ADF and PP shows the series is stationary. In the series  and , the both ADF and PP are unable to reject the null hypothesis and in first difference the variables converted into stationary series. But if the test performs under the 10 percent level of significant then the  is stationary at level but in this study 5 percent level of significant is considered as benchmark so .    
The variable of labor force , is non-stationary is detected by ADF test but in PP test the series is stationary at level. Because the PP has more advantages than ADF, in this research , is considered stationary at level. In contrast, inflation () is stationary at level, with ADF and PP test statistics of -4.67 and -4.67 respectively, both significant at the 1 percent level. Overall, the results suggest a mixture of I(0) and I(1) variables, with none integrated beyond the first order. The empirical evidence fulfills the necessary condition for the application of the ARDL methodology and supports its suitability for subsequent analysis.    
	Table 3. Non-Stationaity Test

	Variables
	Name of Tests
	Level
	First Differance
	Decision

	
	
	Intercept
	Trend
	P-value
	Intercept
	Trend
	P-value
	

	[bookmark: _Hlk217830718]
	ADF
	1.71**
(2.41)
	0.004***
(2.80)
	0.39
(-2.35)
	0.03***
(4.72)
	0.001***
(3.13)
	0.00
(-5.03)
	I (1)

	
	PP
	1.71**
(2.41)
	0.004***
(2.80)
	0.33
(-2.48)
	0.03***
(4.72)
	0.0006***
(3.13)
	0.00
(-5.03)
	I (1)

	
	ADF
	9.67***
(3.39)
	0.03***
(3.31)
	0.06
(-3.37)
	0.08
(0.84)
	0.001
(0.22)
	0.00
(-5.12)
	I (1)

	
	PP
	9.67***
(3.39)
	0.03***
(3.13)
	0.06
(-3.40)
	0.07
(0.82)
	0.0004
(0.12)
	0.00
(-8.11)
	I (1)

	
	ADF
	5.02**
(2.64)
	0.02**
(2.64)
	0.27
(-2.61)
	0.06***
(4.83)
	-0.002
(-1.04)
	0.00
(-5.13)
	I (1)

	
	PP
	5.02**
(2.64)
	0.02**
(2.63)
	0.27
(-2.63)
	0.06***
(4.30)
	0.0001
(0.27)
	0.00
(5.01)
	I (1)

	
	ADF
	0.93
(1.01)
	0.001
(0.87)
	0.93
(-0.98)
	0.02***
(0.00)
	-0.002
(-0.73)
	0.00
(-12.81)
	I (1)

	
	PP
	5.56***
(4.02)
	0.006***
(3.80)
	0.01
(-4.00)
	0.02**
(5.37)
	-0.0002
(-0.73)
	0.00
(-10.21)
	I (0)

	
	ADF
	11.24***
(2.86.75)
	0.92***
(3.12)
	0.16
(-2.93)
	0.72
(0.70)
	0.05
(1.33)
	0.02
(-3.89)
	I (1)

	
	PP
	0.75
(0.20)
	0.09
(0.35)
	0.90
(-1.63)
	-0.01
(0.01)
	0.06
(1.50)
	0.03
(-2.09)
	I (1)

	
	ADF
	3.83***
(3.22)
	0.04
(1.40)
	0.00
(-4.67)
	0.97
(-1.18)
	0.04
(1.37)
	0.00
(-7.67)
	I (0)

	
	PP
	3.83***
(3.22)
	0.04
(1.40)
	0.00
(-4.67)
	-0.31
(-0.35)
	0.02
(-2.56)
	0.00
(-13.17)
	I (0)

	Note: ( ), show t-value, and ***, **, and * show 1%, 5%, and 10% signifi cance levels respectively.



ii. Optimal Lag Length 
Table 4 presents the results of the lag length selection procedure for the ARDL model using three widely applied information criteria: the Akaike Information Criterion (AIC), Schwarz Criterion (SC) and Hannan-Quinn Criterion (HQ). These criteria balance model fit against parsimony, with lower values indicating a more preferable lag structure. 
	Table 4. Lag Selection for ARDL

	Lag Length
	Name of Lag Selection Criteria

	
	AIC
	SC
	HQ

	0
	4.639047
	4.902967
	4.731162

	1
	-8.794463
	-6.947024*
	-8.149657

	2
	-8.632773
	-5.201815
	-7.435277

	3
	-9.044247
	-4.029771
	-7.294061

	4
	-12.74744*
	-6.149443
	-10.44456*

	Note: The Lowest Value is acceptable



The results show that the optimal lag order varies across criteria. The SC selects one lag, as indicated by its minimum value at lag length 1, reflecting its relatively stronger penalty for model complexity. In contrast, both AIC and HQ criteria identify lag length 4 as optimal, where the lowest values of -12.74 and -10.44 are observed, respectively. This suggests that a richer dynamic specification better captures the underlying data-generation process. AIC and HQ are the more suitable in small-sample contexts and allow for greater dynamic flexibility, the selection of four lags is empirically justified.
iii. Bound Test of Cointegration
The result of bound cointegration test is portraited on table 5, under the 36 observation the null hypothesis of the test is no long-run relationship and the alternative hypothesis is the existence of the long-run relationship among the variables.
	Table 5. Bound Test, Actual Sample Size; n = 36 

	Test Statistics
	Estimated Value
	Hypothesis
	Level of Significance
	Integrated Order

	
	
	
	
	
	

	F-statistics
	9.25
	

	10%
	2.50
	3.76

	
	
	
	5%
	3.03
	4.44

	
	
	
	1%
	4.25
	6.04

	(Source: Authors’ Creation.)



The estimated F-statistics is 9.25, which substantially exceeds the upper bounds corresponding to 10 percent, 5 percent and 1 percent significance levels. This provides strong empirical evidence against null hypothesis of no level relationship. Consequently, the result confirms the existence of a long-run equilibrium relationship included in the ARDL model.
iv. Long-Run Model
The long-run estimated model of the ARDL is given as 

The estimated long-run equation explains real output () as a function of the trade deficit, capital accumulation, labor input, the exchange rate and inflation. The constant term is positive and statistically significant, capturing the average level of output determined by structural and institutional factors not explicitly modeled.
The coefficient of the trade deficit () is 0.07 and statistically significant at 1 percent level of significance, indicating that in the long-run an expansion in the trade deficit is associated with higher GDP. From an economic perspective, this result reflects an import-led growth mechanism, where higher imports-particularly of capital goods, intermediate inputs and technological support enhance economic growth. In Bangladesh, most of the capital goods and intermediate raw materials and technological supported are imported progressively over the period and the ultimate payoff to increase output growth over the time. But it creates pressure on foreign reserves and the fluctuation of currency is a common episode in the economy of Bangladesh. Similar arguments are emphasized in open-economy growth literature, where trade imbalances can coexist with growth if deficits finance productive investment rather than consumption (Chenery and Strout, 1968). Empirical studies also document positive output response to import-intensive growth strategies in the presence of productive absorption capacity (Thirlwall, 1997). Capital stock ( exerts a strong and statistically significant positive impact on the GDP and the elasticity is 0.85. This finding is consistent with the core prediction of the neoclassical growth theory, where capital accumulation raises steady-state output by expanding the productivity of economy (Solow, 1956). From an endogenous growth model, higher capital investment may also embody technological progress and learning-by-doing effects, thereby generating persistent growth benefits (Romer, 1986). The magnitude of this coefficient is that it reflects the role of investment driven expansion in shaping long-run output performance. The impact of the labor input () in this analysis is negative and statistically significant and the estimated elasticity is -0.88. This outcome suggests that an increase in labor, in the absence of corresponding improvements in capital intensity or human capital, may reduce average productivity. Economically, this can be explained by diminishing returns to labor, labor-market inefficiencies or a mismatch between labor skills and production requirements. Labor quantity alone does not guarantee higher output unless complemented by education, skills and technology ((Lucas Jr, 1988;Barro, 1991). Thus, the negative coefficient reflects structural constraints that limit the effective contribution of labor to output growth. The exchange rate () shows a positive but statistically insignificant impact on the output of Bangladesh. Which is indicating a weak long-run transmission from exchange rate movements to real GDP. This suggests that exchange rate changes may not substantially alter production incentives in the long term, possibly due to low export elasticity, import dependency and policy interventions that dampen competitiveness effects (Edwards, 1989). Inflation rate () also exhibits a positive but negligible and insignificant coefficient. This implies that moderate inflation does not exert a direct long-run influence on output, aligning with the view that inflation primarily affects growth through indirect channels such as uncertainty, investment decisions and financial market distortions rather than through a direct production mechanism (Fischer, 1993).
Finally, the long-run model reveals the trade deficit and the capital accumulation are the key factors driving real GDP growth in the economy of Bangladesh, while highlighting the limited roles of exchange rate movements and inflation. The negative contribution of labor suggests the importance of productivity-enhancing reforms, particularly investment in human capital and technology to ensure that labor expansion translates into sustainable economic growth.   
v. Short-run Model with Error Correction Components
The short-run dynamics of the model demonstrate on the table 6 with the error correction components. In short-run the intercept , is statistically significant in the 5 percent significance level and the value is 4.93, which captures unmodeled factors contributing to the GDP in short-run. The coefficient of lagged output () is -0.23 and statistically significant, suggesting that output in the previous period has a negative short-run impact on current output due to policy adjustment cost. On the other hand, the 
 has short-run positive (0.012) impact on the real GDP and the impact is statistically significant. The coefficient of  is 0.21 with t-value 4.66 suggesting that an increase in capital stock has a strong positive short-run impact on output. Additionally, capital lags also show significant, through smaller, negative coefficient, indicating diminishing returns in the capital input on output. The coefficient of current  is 0.21 significant at 10% level which implies labor input has a small positive effect on output. The coefficient for lagged labor at period 2nd is positively significant to output whereas at period 3rd the impact is negative but significant. The error correction component () is negative and statistically highly significant. This indicates that any deviation from the long-run equilibrium is corrected in the short-run, with 26% of the disequilibrium being corrected per period.              
	Table 6. Short-Run Dynamics towards long-run

	Dependent Variables
	

	Independent Variables
	Coefficient
	t-value

	[bookmark: _Hlk217920864]
	4.93***
	8.45

	
	-0.23***
	-2.45

	[bookmark: _Hlk192332344]
	0.012***
	3.14

	[bookmark: _Hlk192332394]
	0.21***
	4.66

	
	-0.14***
	-3.20

	
	-0.10**
	-2.31

	
	-0.14***
	-2.96

	
	0.20*
	1.77

	
	0.13
	1.09

	
	0.62***
	5.03

	
	-0.19***
	-4.04

	[bookmark: _Hlk192332914]
	-0.26***
	-8.37

	(Source: Author’s Computation)



The diagnostic and the goodness-of-fit on table 7, measures the precision of the short-run model. The R-square (88%) and Adjusted R-square (83%) confirm a strong explanatory power after accounting the model complexity. The near-zero sum of squared residuals and the high log-likelihood value suggest a good overall fit. The Durbin-Watson statistics of 2.12 is close to the benchmark value of two, implying the absence of serial correlation in the residuals. The lowest values of AIC, SC and H-Q information criteria indicate that the model is well specified and parsimonious.  

	[bookmark: _Hlk217322117]Table 7. Evaluation of the Estimated Error Correction Model

	Test Statistics
	Estimated Value
	Test Statistics
	Estimated Value

	R2
	0.88
	Adj. R2
	0.83

	Sum squared residual
	0.00
	Log likelihood
	148.39

	Durbin-Watson stat
	2.12
	Akaike info criterion
	-7.57

	Schwarz criterion
	-7.05
	Hannan-Quinn criter
	-7.39

	(Source: Author’s Computation)



vi. Diagnostic Test and Stability of the Model
The table 8 illustrates the diagnostics test of the model. The residual normality test shows that the estimated residuals of the model is normally distributed because the estimated J-B statistics is 0.32 with the p-value 0.85 which can not reject the null hypothesis. The LM-test and BPG-test are showing that the estimated result is independent from the problem of serial correlation and heteroskedasticity respectively. In addition, Ramsey RESET test yields insignificant t and F values, indicating the absence of functional form or specification errors.    

	Table 8. Diagnostic and Stability Test

	Tests
	Test Hypothesis
	Statistics
	Value
	P-Value
	Remarks

	Residual Normality Test
	

	J-B
	0.32
	0.85
	Accept 

	LM Test
	

	F-value
	0.41
	0.67
	Accept 

	
	
	Obs R2
	1.69
	0.43
	

	BPG Test
	

	F-value
	1.50
	0.19
	Accept 

	
	
	Obs R2
	20.14
	0.21
	

	Ramsey RESET Test
	

	t-value
	0.31
	0.75
	Accept 

	
	
	F-value
	0.20
	0.75
	

	(Source: Author’s Computation)



In the figure 6, it has been observed that both CUSUM and CUSUM Square demonstrate that, the residual remains within 5 percent critical bounds, indicating the estimated coefficient are stable over period. This suggest that there are no significant structural shifts or parameter instability affecting the model.



	Figure 6. Stability of the Model

	CUSUM
	CUSUM Square

	

	


	(Source: Author’s Computation)



VI. Policy Recommendations
 
The empirical findings provide several important policy insights. The positive contribution of the trade deficit to output suggests that external imbalances are not necessarily harmful when they are linked to productive imports. Policymakers should therefore focus on the composition rather than the size of the trade deficit. Facilitating imports of capital goods, intermediate inputs and advanced technologies, while discouraging excessive consumption-driven imports, can strengthen real output and growth. Trade and industrial policy should be aligned to ensure that external financing supports structural transformation. Capital accumulation has long run and short run positive impact on the economic growth. Government should prioritize improving the investment climate through stable macroeconomic conditions, efficient financial markets and targeted incentives for infrastructure, manufacturing and technology-oriented sectors. The negative and significant effect of labor in the long run highlights the importance of labor productivity rather than quantity. So, the government should focus on the development of human capital through quality education, vocational training and skill upgrading programmes. Labor market reform aimed at improving efficiency, reducing mismatch and encouraging skill-intensive employment can help ensure that labor contributes positively to output growth. The limited long-run impact of the exchange rate and inflation suggests that their influence operates mainly through indirect or short-run channels. Nonetheless, maintaining exchange rate stability and moderate inflation remain essential to reduce uncertainty and support investment decisions.     


Conclusion 
This study examines the dynamic relationship between output, trade deficit, capital, labor, the exchange rate and inflation using the ARDL framework. The results confirm the existence of a stable long-run relationship among the variables, supported by robust diagnostics and stability tests. Trade deficit and capital accumulation dynamics emerge as the primary drivers of long-run GDP, while labor expansion without corresponding productivity gains appears to constrain economic growth. In the short-run, output responds positively to changes in capital and the trade deficit, with a well-functioning adjustment mechanism guiding the system back to equilibrium.     
Overall, the findings suggest that sustainable economic growth depends less on controlling aggregate trade balance or expanding labor supply and more on fostering productive investment, improving human capital and ensuring that external resources are used efficiently. Policies that enhance capital formation, support skill development and promote productive integration into the global economy are therefore essential for achieving stable and long-lasting growth for Bangladesh. 	Comment by Dell: Is it related to abstract and conclusion? Be sure for it
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Economic Theory


Keynesian Approach and Twin Deficits Hypothesis


Marshall-Lerner Condition


Absotption Approach


Thirlwall's Law



Steps of ARDL Apporch


STEP 1
Unit Root Test


STEP 2
Lag Selection Process


STEP 4
Estimation of ARDL


STEP 5
Diagonostic Test


1. Augmented Dicky-Fuller Test (ADF)
2. Phillips-Perron Test (PP)



Remark
1. All Variables are I(1), then test the cointegration
2. If the variables are mixed of I(0) and I(1), ARDL is still applicable as long as 


Error Correction Term (ECT)
1. Must be Negative and Statistically Significant
2. Shows how first variables return to long-run equilibrium after a shocks
For an example: if ECT=- 0.25, it means 25% of the total disequilibrium is corrected each period 


Short-run Dynamics
1. Coefficient of differenced variables (∆Xt-1) capture short-run effects
2. Indicate how shocks propagate among variables


Long-run Coefficient
1. Derived from the cointegration vector
2. Show equilibrium relationship


Before to apply ARDL, determine the optimal Number of Lag for the VAR Frame work. Some criteria of Lag selection are given as
1. AIC
2. BIC
3. HQ


Name of Diagonostic Tests
1. Serial Correlation (LM test)
2. Heteroskedasticity Test (BP Test)
3. Normality of Residual (JB Test)
4. Stability Test (CUSUM and CUSUMSQ)


STEP 3
Bounds Test of Cointegration


To Examine the Existance of a long-run relationship among variables.
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