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Abstract 

Falsified international trade statistics poses a big challenge to the policymakers in the 

developing world. Given the doctored dataset, it is very hard to design effective policy 

prescriptions that suit capital scarce economies. On the other hand, corrupt international traders 

rationally misreport to evade stringent policy regulations. Given this backdrop, this paper takes 

up the misreporting scenario in Bangladesh with OECD partners as bilateral trade partner and 

finds several trade, exchange and macro variables like spot and forward rates, tariff barriers, 

real interest rate differentials have telling effects on rate of trade mis-invoicing. We also find 

that past values of import (export) under-invoicing may lead to export (import) under-invoicing 

in financing the hidden import basket.       
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1. Introduction 

Historically, developing countries have been struggling with capital scarcity along with the 

problem of systematic data falsification and both have always been the big challenges for them. 

They continuously slide into the low-level equilibrium trap which results into the vicious cycle 

of poverty, that’s why the importance of capital formation to change the destiny of the people 

cannot be undermined. A country's financial resources can fly abroad surreptitiously due to 

data falsification causing serious erosion of its capital formation and apparently Bangladesh is 

not out of that box also. That’s why trade misreporting is a vital issue specially for the 

developing countries. But there exist bilateral international trade statistics which are mirror-

type in nature and can be conveniently cross-checked with the specified adjustments. 

According to our research, Bangladesh misreports both export and import values with its top 

three export partners, viz., USA, Germany and UK and these are the OECD (Organization for 

Economic Co-operation and Development) countries also. These types of misreporting not only 

harm a country's economy, but they also make it difficult to prescribe appropriate policies and 

their execution is perilous for economists, policymakers and governments. Fabrication of trade 

statistics can lead to miscalculations of foreign exchange reserves, domestic and foreign 

capital, erroneous GDP or its spillover effects can be widespread, ultimately leading to illicit 

or unofficial (hidden) cross-border capital movement through trade and FDI (Foreign Direct 

Investment) misreporting. This paper provides an overview of bilateral trade misreporting 

scenario of Bangladesh with her top three export partners and aims to better understand the 

distorting conditions that may arise as a result of falsified official trade statistics reported by 

Bangladeshi traders with OECD countries (USA, Germany & UK) as a bilateral trade partner. 

We attempt to demonstrate how unscrupulous international traders and investors may 

deceive governments and policymakers by distorting their export-import and FDI data to 

maximise their hidden profits. The main goal of our study is to correctly and clearly 
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communicate this issue of trade and FDI misreporting in Bangladesh to OECD partners, in 

which we will try to explain what is going on in fact and provide some policy prescriptions. 

Our results show that in keeping with the general trend of misreporting behaviour, Bangladesh 

mainly underreports it’s both export import values with USA & Germany and in case of UK 

we find that export & import both have under and overreporting situations. 

We find that in case of export underinvoicing, exchange rate has a negative and highly 

significant impact on BD’s export underreporting rate with USA, Germany and UK in the long 

run. Real interest rate difference between foreign & home has a positive impact on BD’s export 

underreporting rate with USA, Germany and UK in the long run. Forward premium and export 

taxes have a positive impact on BD’s export underreporting rate with USA and Germany in the 

long run respectively.  

So far as imports are concerned, we get a positive relation between spot exchange rate and 

import underreporting rate of BD with respect to USA in the long and short run. Forward 

premium and real interest rate difference between foreign & home have a negative impact on 

BD’s import underreporting rate with USA and Germany in the long & short run. Finally and 

most importantly, we find a bidirectional causal relationship between export and import 

underinvoicing at level values for different direction in the export import misreporting series 

in case of USA & Germany and in case of UK we have got unidirectional causal relationship 

between the two series. To our knowledge there is no such comprehensive study based on 

Bangladesh that discusses the problem of falsified trade and FDI data and its repercussions 

with the OECD countries (viz., USA, Germany and UK).  

This paper is organized in the following manner. Section 2 takes up a brief literature review. 

Section 3 discusses the general methodology of determining trade misreporting values along 

with an overall picture of Bangladesh trade misreporting scenario with OECDs. Section 4 
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examines the specific case of Bangladesh-OECD bilateral trade statistics and tries to 

understand the misreporting patterns and its consequences. Section 5 investigates the causal 

relationship between export and import misreporting series. Section 6 take up the issue of 

hidden capital movements through trade & FDI misreporting channels and erroneous GDP 

calculations and finally section 7 concludes. 

 

2. Brief Literature Survey 

Morgenstern (1963) was the first to look at the issue of misreported trade statistics. Bhagwati 

(1974) advocated the use of partner statistics to cross-check the authenticity of officially 

reported international trade statistics and he focused on the manipulation of Turkish data, 

attributing it to many trade policy mechanisms. Marjit et al. (2000) and Biswas & Marjit (2005) 

were the first to take up the Indian issue of trade misreporting. They looked at India's official 

export and import data and discovered significant disparities which they attributed to a variety 

of trade and exchange rate limitations. Biswas and Marjit (2007) built a three-country 

preferential and non-preferential trading channel to investigate the characteristics of corrupt 

traders' misinvoicing techniques and subsequent illegal capital movements. According to 

Marjit et al. (2008), a controlled trade environment causes ambiguity in official statistics which 

can lead to inaccurate policy projections. Biswas (2012) demonstrated that an exporter could 

logically underreport in order to meet the tariff-dodging importers' illegal foreign exchange 

needs. Biswas et al. (2019) discovered that if trade statistics were distorted, GDP calculation 

might be misrepresented also. Das and Biswas (2021) empirically evaluated the trade 

misinvoicing scenario in the context of the United States and India. A large body of research 

also connects Chinese trade misreporting to a variety of restrictive trade policies and the risk 

of capital flight. According to Fisman and Wei (2004), China's import misreporting has been 

connected with the variations in import tax rates. Ferrantino et al. (2012) investigated China's 
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direct exports to the United States and found statistical proof of under-reporting. Cheung et al. 

(2016) found that Chinese capital flight was linked to trade misreporting. Biswas et al. (2022) 

examined bilateral trade and investment data between China and the United States and 

discovered that hidden capital movement might occur through both channels. Several 

additional studies examined Indian and Chinese trade misreporting scenarios and probable 

hidden capital movements for other nations around the globe, particularly in the developing 

world. Mishra et al. (2008) found that there is a significant influence of tariff regimes on 

customs duty evasion. According to Javorcik and Narciso (2008), eight out of ten countries' 

trade discrepancies were positively related to tariff levels. Kar and Freitas (2012) revealed that 

77.8% of illegal capital flight occurred from third-world nations due to trade misreporting. Betz 

(2019) looked at trade policy and government revenue, as well as institutional trade policy 

constraints and illegal cross-border trade. 

 

3. General Trade Misreporting Scenario of Bangladesh with OECD 

We've chosen three of Bangladesh's major or largest export partners based on their average 

percentage share of global exports. Between 1973 and 2018, USA, Germany and UK are 

accounting for 19%, 13% and 9% of global exports respectively (table 1). 

Table 1. Top Export Partners of Bangladesh (1972-2018) 
  1972-2018 2001-2018 

Rank 
 Top Export 

Countries of BD 

US $ in 
Million 
(Total) 

Avg. % 
Share  

 Top Export 
Countries of BD 

US $ in 
Million 
(Total) 

Avg. % 
Share  

  World (1972-2018) 339466.27   World 292255.48   
1 United States 63799.60 18.79 United States 50184.48 17.17 
2 Germany 42281.36 12.46 Germany 38601.77 13.21 
3 United Kingdom 28973.35 8.53 United Kingdom 25083.26 8.58 
4 France 18462.70 5.44 France 16266.42 5.57 
5 Italy 13736.43 4.05 Spain 11680.26 4.00 
6 Spain 12135.68 3.57 Italy 11197.48 3.83 
7 Netherlands 10639.64 3.13 Netherlands 8994.22 3.08 
8 Canada 9394.43 2.77 Canada 8615.60 2.95 

Author’s Own Calculations; Source: Direction of Trade Statistics (DOTS), IMF 
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Figure 1. Bangladesh's Three Topmost 
Export Partner Countries (US $ in Million) 

Figure 2: Trade as a Percentage Share of 
Bangladesh's GDP 

Authors Own Calculation; Source: Direction of Trade Statistics (DOTS), IMF 

 

Figure 1 shows that Bangladesh’s exports have continuously increased with OECDs since 

1980. Figure 2 depicts that OECDs' total trade is up to 9 percent of Bangladesh's (BD) gross 

domestic product (GDP). 

 

Export and Import Misreporting 

The inherent feature of international trade data is that it is reflective in nature and can be simply 

cross-checked. Value-wise BD’s bilateral import (export) from (to) partner countries (USA, 

Germany and UK) should be equal to the partner country’s export (import) to (from) BD after 

necessary adjustments which are prescribed by the IMF, where 1.06 is a f.o.b. (Free or Freight 

on Board) and c.i.f. (Cost Insurance and Freight) adjustment factor. However, our research 

does not support that basic equivalence. Instead, we find considerable anomalies in 

Bangladeshi traders' reported or official trade data, particularly in terms of export and import 
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values with bilateral OECD trading partners. In our study, we consider partner nations' 

(OECDs) data as actual and make a comparison of BD trade data falsification to OECD data. 

In general, the following equations/inequalities are used for comparing bilateral trade statistics 

and subsequent misreporting. 

 𝐸𝑥𝑝𝑜𝑟𝑡 𝑀𝑖𝑠𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 (𝑋 ) =

 (𝑃𝑎𝑟𝑡𝑛𝑒𝑟 𝐶𝑜𝑢𝑛𝑡𝑟𝑦’𝑠 𝑐𝑖𝑓 𝐼𝑚𝑝𝑜𝑟𝑡 𝑓𝑟𝑜𝑚 𝐵𝐷)– (𝐵𝐷’𝑠 𝑓𝑜𝑏 𝐸𝑥𝑝𝑜𝑟𝑡 𝑡𝑜 𝑃𝑎𝑟𝑡𝑛𝑒𝑟 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑋 1.06) 

=  𝐴𝑐𝑡𝑢𝑎𝑙 𝑐𝑖𝑓 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 (𝑋 ) –  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝑐𝑖𝑓 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 (𝑋 ) 

 𝐴𝑐𝑡𝑢𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 >  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 ⇒

𝐸𝑥𝑝𝑜𝑟𝑡 𝑢𝑛𝑑𝑒𝑟𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑏𝑦 𝐵𝐷. 

 𝐴𝑐𝑡𝑢𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 <  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 ⇒  𝐸𝑥𝑝𝑜𝑟𝑡 𝑜𝑣𝑒𝑟𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑏𝑦 𝐵𝐷. 

 𝐼𝑚𝑝𝑜𝑟𝑡 𝑀𝑖𝑠𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 (𝑀 ) =

(𝑃𝑎𝑟𝑡𝑛𝑒𝑟 𝐶𝑜𝑢𝑛𝑡𝑟𝑦’𝑠 𝑓𝑜𝑏 𝐸𝑥𝑝𝑜𝑟𝑡 𝑡𝑜 𝐵𝐷) – 𝐵𝐷’𝑠 𝑐𝑖𝑓 𝐼𝑚𝑝𝑜𝑟𝑡 𝑓𝑟𝑜𝑚 𝑃𝑎𝑟𝑡𝑛𝑒𝑟
.

  

=  𝐴𝑐𝑡𝑢𝑎𝑙 𝑓𝑜𝑏 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 (𝑀 ) –  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝑓𝑜𝑏 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷(𝑀 ) 

 𝐴𝑐𝑡𝑢𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 >  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 ⇒  𝐼𝑚𝑝𝑜𝑟𝑡 𝑢𝑛𝑑𝑒𝑟𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑏𝑦 𝐵𝐷. 

 𝐴𝑐𝑡𝑢𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 <  𝑂𝑓𝑓𝑖𝑐𝑖𝑎𝑙 𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑓 𝐵𝐷 ⇒  𝐼𝑚𝑝𝑜𝑟𝑡 𝑜𝑣𝑒𝑟𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑏𝑦 𝐵𝐷. 
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Figure 3.  BD’s Export Misreporting with 
respect to USA, Germany & UK (US $ 
million) 

Figure 4.  BD’s Import Misreporting with 
respect to USA, Germany & UK (US $ 
million) 

 

Now, in case of BD-USA bilateral trade both exports and imports are massively underreported 

by BD and the value of underreported export exceeds 1800 million US dollars in 2018 which 

is not a little sum. In case of Germany and UK we find both under and over reporting situations 

throughout the periods (figure 3 and 4). 

 

4. Bangladesh-OECD Trade Misreporting: A Rigorous Analysis 

 Given our discussion in the previous sections where a general misinvoicing scenario is 

presented, this section takes up the BD-OECD trade and rigorously analyses the extent of trade 

misreporting by BD international traders and the factors that might affect their misreporting 

behaviour.  

We run individual country level autoregressive distributive lag (ARDL) model and combined 

unbalanced panel ARDL regression to understand the impacts of some trade policy related 

variables like exchange rate (ER), forward premium (FP), export tax on BD exports (ET), 
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custom duty on BD imports (CD), real interest rate difference between foreign and home (IRD) 

on misreporting of export (𝑋 _ ) and import 𝑀 _  misreporting rates (see table A.I 

for variables, definitions and data sources). Finally, VAR Granger and panel VAR Granger 

causality test have been done to find any interlinkage between the export and import 

misreporting series for the period 1973–2018.   

We evaluate descriptive statistics like variance, standard deviation, skewness and 

kurtosis (see table A.2 in the appendix). In the second step, we check for stationarity using 

Pesaran-Shin unit root tests (see table A.3 in the appendix). At the level, some variables are 

stationary while others are stationary at the first difference. The Schwarz Information Criterion 

(SIC) was used to determine the automatic optimal lag length selection. Next, we check for 

multicollinearity among the explanatory variables. Pesaran et al. (2001) presented the ARDL 

bound tests which provide t and F statistics to check for cointegration. Breusch-Godfrey LM 

test is done to check autocorrelation. We use the Durbin-Watson test for serial correlation. 

Breusch–Pagan test and Jarque-Bera test have done also. We also use the CUSUM test to 

ensure that the parameters in our model are stable (tables are given in the appendix).  

The impacts of ER, IRD, FP and CD on 𝑀 _  (import misreporting rate) and 𝑋 _  

(export misreporting rate) are discussed in this part. Table A.4 and A.5 (see in the appendix) 

shows that the dependent variables 𝑀 _  and 𝑋 _  and the independent variables ER, 

FP and CD are all stationary at first difference. On the other hand, IRD and ET are stationary 

at the level values. There are no variables that are I(2). The ARDL (p; q; .............. q) model 

may be expressed as follows: 

𝑋 _ = 𝛼 + 𝛼 + ∑ 𝛿 𝑋 _ + ∑ 𝛽 𝐸𝑅 + ∑ 𝛽 𝐼𝑅𝐷 +

∑ 𝛽 𝐹𝑃 + ∑ 𝛽 𝐸𝑇 + 𝜇       (3.1) 
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𝑀 _ = 𝛼 + 𝛼 + ∑ 𝛿 𝑀 _ + ∑ 𝛽 𝐸𝑅 + ∑ 𝛽 𝐼𝑅𝐷 +

∑ 𝛽 𝐹𝑃 + ∑ 𝛽 𝐶𝐷 + 𝜇       (3.6) 

Where, 𝛿  = Coefficient of the lag dependent variable; 𝛽  = Coefficient vector of independent 

variable; 𝛼  = Unit specific fixed effect;  𝜇  = Error term. The following equations, 

represented in error correction (EC), can be written in the following forms: 

𝑋 _ = 𝛼 + 𝛼 + 𝐾 𝑋 _ − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐹𝑃 − 𝜑 𝐸𝑇 +

∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐹𝑃 + ∑ 𝛽 ∆𝐸𝑇 + 𝜀  

           (3.2) 

∆𝑀 _ = 𝛼 + 𝛼 + 𝐾 𝑀 _ − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐹𝑃 − 𝜑 𝐶𝐷 +

∑ 𝛿 ∆𝑀 _ + ∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐹𝑃 +

∑ 𝛽 ∆𝐶𝐷 + 𝜀          (3.7) 

Where, 𝜑 = long-run relationship vector; 𝛿 , 𝛽 = short-run dynamic coefficient; 𝜀 = Error 

term. 𝐾 = −(1 − ∑ 𝛿 ) is the speed of adjustment parameter. The negative speed of 

adjustment coefficient indicates how strongly the dependent variable responds in a single 

period to any divergence from the equilibrium relationship.  𝜑 =
∑

 is the vector of long-

run coefficients. The components of 𝜑 represent the independent factors' equilibrium effects 

on the dependent variable. They correspond to the negative cointegration coefficients after 

adjusting the dependent variable's coefficient to unity in the presence of cointegration. The 

short-run coefficients represent any short-run variations that are not caused by departures from 

the long-run equilibrium. 

𝐸𝐶𝑇 = 𝑋 − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐹𝑃 − 𝜑 𝐸𝑇  

𝐸𝐶𝑇 = 𝑀 − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐹𝑃 − 𝜑 𝐶𝐷  
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The speed of adjustment parameters is connected with the error correction components (i.e., 

𝐾 ). These coefficients indicate how aggressively the dependent variable responds in a given 

period to any divergence from the equilibrium relationship. The components of 𝜑 represent the 

independent factors' equilibrium effects on the dependent variable. 

The influence of ER, IRD, FP, ET and CD on the export and import misreporting rates 

of BD-China, BD-India and BD-Singapore are investigated using an ARDL model as an error-

correcting mechanism with the following three sets of ARDL equations: 

∆𝑋 _ = 𝛼 + 𝛼 − 𝐾 𝑋 _ − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐹𝑃 + ∑ 𝛽 ∆𝐸𝑅 +

∑ 𝛽 ∆𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐹𝑃 + 𝜀    (3.3) 

 

∆𝑋
_

= 𝛼 + 𝛼 − 𝐾 𝑋 _ − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 − 𝜑 𝐸𝑇 +

∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐸𝑇 + 𝜀    (3.4) 

 

∆𝑋 _ = 𝛼 + 𝛼 − 𝐾 𝑋 _ − 𝜑 𝐸𝑅 − 𝜑 𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐸𝑅 +

∑ 𝛽 ∆𝐼𝑅𝐷 + 𝜀         (3.5) 

∆𝑀 _ = 𝛼 + 𝛼 + 𝐾 𝑀 _ − 𝜑 𝐸𝑅 − 𝜑 𝐹𝑃 + ∑ 𝛿 𝑀 _ +

∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐹𝑃 + 𝜀        (3.8) 

∆𝑀
_

= 𝛼 + 𝛼 + ∑ 𝛿 ∆𝑀 _ + ∑ 𝛽 ∆𝐹𝑃 + 𝜀       (3.9) 

By export misreporting, we primarily mean that BD underreports its exports. The 

results are statistically highly significant, so we have got a very strong correlation between ER 

& export-underreporting, IRD & export-underreporting and also for FP & export-

underreporting, it is true for BD-USA, BD-Germany and BD-UK (see table A.4 in appendix). 

More preciously, in case of the United States, Germany and the United Kingdom, the ER has 

a negative impact on export underreporting rate, that means in BD, if ER appreciates against 
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the US Dollar (or foreign currency), exporters' revenue will fall in terms of domestic currency. 

Now the fact is that in the black market, exporters are the biggest suppliers and importers are 

the biggest demander for foreign currency. And the measurement of the black-market premium 

(BMP) is the difference between the market exchange rate and the official exchange rate. So, 

if ER appreciates domestically then BMP would be high. In this situation, the exporters will 

underreport more (the rate of underreporting would go up) and supply their unreported foreign 

currency in the black-market. And our findings show that, in case of the United States, 

Germany and the United Kingdom, IRD has a favourable influence on the rate of export 

underreporting. Since, the real interest rate in OECD countries (the United States, Germany 

and the United Kingdom) are higher than Bangladesh, exporters would always choose to keep 

their money in foreign locations for the time being, allowing illicit capital to fly out of 

Bangladesh through export underreporting. In case of the USA, the FP has a positive impact 

on the export underreporting rate. So, based on future expectations, if FP increases, then by 

export-underreporting the unofficial capital might go out to the USA from BD. That means the 

exporters will always expect that in the near future, the ER will depreciate again and they will 

get a lucrative premium. In the context of BD-Germany, ET have a long-term positive impact 

on the rate of export underreporting and obviously with a high ET, the rate of export 

underreporting will be high as well. In the short run, we observe no significant results for 

OECD exports from Bangladesh. Our results indicate that capital might move away in the 

hidden manner from BD to these developed countries through export-underreporting.  

Now we will examine the factors that influence the import misreporting rate of 

Bangladesh (BD), presented in table A.5 (see in appendix). It shows that BD mainly 

underreports its imports. In case of the USA, ER has a positive impact on the import-

underreporting rate of BD. That means, if the ER depreciates, it will be easier to finance the 

unreported import basket, as long as there is BMP which will fall as the currency depreciates. 
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If domestic currency depreciates, the BMP would fall and hence it would be easier for an 

underreporting importer to finance the unreported basket causing increase in rate of import 

underreporting. This finding is also supported by the theoretical results of Biswas & Marjit 

(2005) and Biswas & Sengupta (2015). In case of short and long-run, forward premium (FP) 

has a negative impact on import misreporting rate of BD with the United States and Germany. 

That indicates that if there is no possibility of an increase in FP in the foreseeable future, corrupt 

importers might not be induced to send the money abroad illegally. So, the rate of import 

underreporting would go up. There is no significant result in case of BD-UK import, even 

though import is overreported after the 1990s. In the next chapters, we will look for various 

types of possible causes. So, if the ER depreciates, import underreporting will increase and it 

would be cheaper to acquire foreign currencies from informal sources. If real interest rate 

difference between foreign and home goes up, underreporting rate would fall as the dishonest 

importers might resort to overreporting. Similarly, the relationship between rate of import 

underreporting and FP is negative and also statistically highly significant. If FP goes up corrupt 

importers would send money abroad and therefore, they should go for import-overreporting 

and that’s a reason it is shown that FP has a negative relationship with import-underreporting 

rate. Since in developing countries like BD, custom-duty or tariff duties are very high, that’s 

why tariff evading importers would always go for underreporting.  

 

∆𝑋 _ = 𝛼 + 𝛼 − 𝐾 𝑋 _ − 𝜑 𝐸𝑅 − 𝜑 𝐹𝑃 + ∑ 𝛿 ∆𝑋 _ +

∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐼𝑅𝐷 + ∑ 𝛽 ∆𝐹𝑃 + ∑ 𝛽 ∆𝐸𝑇 + 𝜀

 (3.10)  

∆𝑀 _ = 𝛼 + 𝛼 − 𝐾 𝑀 _ − 𝜑 𝐸𝑅 − 𝜑 𝐹𝑃 + ∑ 𝛿 ∆𝑀 _ +

∑ 𝛽 ∆𝐸𝑅 + ∑ 𝛽 ∆𝐹𝑃 + ∑ 𝛽 ∆𝐶𝐷 + 𝜀    (3.11)  
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When we combine to make it a panel with the OECD partners, almost the similar arguments 

can be followed. The results are very good here also (see table A.6 in appendix). We could see 

that as export-tax goes up, export underreporting goes up and it is highly significant. Similarly, 

for custom duty, as custom duty goes up, import underreporting goes up again and it is also 

highly significant. The exchange rate (ER) has a negative influence on export underreporting 

rate in the long run which means that if ER appreciates against the US Dollar, exporters' income 

would decline in terms of domestic currency. Domestic currency appreciation indicates that for 

every US dollar (foreign currency), the traders now receive less home currency than before. 

Exporters are the suppliers of the foreign currency in the black markets and corrupt importers 

are the bulk demanders. As a result, if ER appreciates in the domestic market, BMP will rise. 

Exporters may be encouraged to convert their foreign currency into the illegal market in these 

circumstances. In the long run, the forward premium (FP) has a positive impact on the export 

misreporting rate for BD-OECD exports. So, based on future predictions, if FP rises, informal 

capital flows from BD to OECD channel via export-underreporting. As a result, exporters will 

constantly expect that ER to decline in the coming years so that they can get an attractive 

premium. Developed nations are always a desirable location for relocating unofficial capital 

for any unethical commercial goal. Since the real rate of interests of OECD nations are always 

higher than the home country's rate of interest, the exporters might choose to send their 

unofficial currency to the OECD nations. Exports are often promoted by governments as a 

source of national wealth and productivity. Levying a high tax implies that exporters may look 

for unethical ways to avoid paying taxes in order to maximise their profits. Export taxes have 

a short-term positive impact on the rate of export misreporting in BD-OECD context.  

 

5. Causal Relationship between Export and Import Misreporting 
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Figure 5.  Export & Import Misreporting of 
Bangladesh (BD) with respect to USA  

Figure 6.  Export & Import Misreporting of 
Bangladesh (BD) with respect to Germany  

Source: IMF, DOTS (https://data.imf.org); Authors Own Calculations 

 

 

Figure 7. Export & Import Misreporting of Bangladesh with respect to UK  
Source: IMF, DOTS (https://data.imf.org); Authors Own Calculations. 

 

According to Biswas (2012), if unscrupulous exporters and importers develop a collaborative 

cartel, both exporters and importers may rationally misreport for mutual benefits. Hence there 

might exist a correlation between export and import underinvoicing at level values. Therefore, 

this subsection takes up an exercise to enquire the existence of any possible causal relationship 

between the two series for the period 1973-2018. Figure 5, 6 & 7 plots the export & import 
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misreporting series of BD-USA, BD-Germany and BD-UK. In order to examine a possible 

causal relationship between export and import misreporting, a VAR granger causality test is 

done with a simple multi-equation reduced form. At the first difference of the annual data, both 

the import and export mis-invoicing are stationary. Hence, we employ a VAR model with lags. 

𝑋 _ = 𝑎 + ∑ 𝛼 𝑀 + ∑ 𝛼 𝑀 + 𝜇     (4.3) 

𝑀 _ = 𝑎 + ∑ 𝜃 𝑋 + ∑ 𝜃 𝑋 + 𝜇     (4.4) 

𝑋 _ = 𝑎 + ∑ 𝛼 𝑀 + 𝜇       (4.5) 

𝑀 _ = 𝑎 + ∑ 𝜃 𝑋 + ∑ 𝜃 𝑋 + ∑ 𝜃 𝑋 + ∑ 𝜃 𝑋 + 𝜇   

           (4.6) 

𝑀 _ = 𝑎 + ∑ 𝜃 𝑋 + 𝜇        (4.7) 

In case of BD-USA, 𝑀 = 𝑓(𝑋  𝐿𝑎𝑔3 & 𝐿𝑎𝑔4) and 𝑋 = 𝑓(𝑀  𝐿𝑎𝑔2 & 𝐿𝑎𝑔4). In 

case of BD-Germany, 𝑀 = 𝑓(𝑋  𝐿𝑎𝑔1, 𝐿𝑎𝑔2, 𝐿𝑎𝑔3 & 𝐿𝑎𝑔4) and 𝑋 = 𝑓(𝑀  𝐿𝑎𝑔1) 

Now, in case of BD-UK, 𝑀 = 𝑓(𝑋  𝐿𝑎𝑔1) as presented in table A.7 (see appendix). 

Intuitively this might imply that in case of the USA, capital which flows away informally three 

or four years ago through export-underreporting, might be used in current period in part to 

finance the unreported import basket. On the other hand, if exporters find it lucrative to finance 

the misreported import basket, given the lagged value of import-underreporting in the past 2nd 

or 4th year, exporters also underreport their present value rationally. Similar arguments would 

go for BD-Germany with different lag periods. In case of BD-UK, the relationship is 

unidirectional i.e., only import misreporting is a function of export misreporting.  

The Panel VAR Granger Causality test was used to determine the causal link between export 

and import misreporting of Bangladesh with the combination of three biggest OECD export 
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partners (USA, Germany & UK), as presented in table A.8 (see in appendix). We have a 

unidirectional connection and the equation is as follows: 

𝑀 _ _ = 𝑎 + ∑ 𝜃 𝑋 + 𝜇       (4.8) 

Here, import-misreporting is a function of export-misreporting of lag one. Symbolically, 

𝑀 = 𝑓(𝑋  𝐿𝑎𝑔1). We have observed that BD’s export and import are primarily 

underreported with OECD trade partners. According to our findings, capital that flies out from 

Bangladesh to OECD destinations through underreporting of exports in the previous year, 

might come back in part to finance the present year's unreported import basket. 

 

6.   Hidden Capital Movement Through Trade & FDI Channels and erroneous 

GDP calculations 

In this section we introduce four simple relationships to understand the actual amount of net 

inflow & outflow of hidden capital through trade misreporting by considering different export-

import misreporting phenomena. 

XMis
 > 0 ⇒ Export is underreported by BD with partner country ⇒ Hidden Capital Outflow 

XMis < 0 ⇒ Export is overreported by BD with partner country ⇒ Hidden Capital Inflow 

MMis
 > 0 ⇒ Import is underreported by BD with partner country ⇒ Hidden Capital Inflow 

MMis
 < 0 ⇒ Import is overreported by BD with partner country ⇒ Hidden Capital Outflow 

Where, XMis & MMis represent misreporting of exports and imports, respectively.  

Given this, let us now introduce the four simple measurements in scaling the hidden capital 

(HC) movements across borders.   

 Case 1: When in a particular year, XMis
 > 0 and MMis

 > 0, then HC = │XMis
 │– │MMis│ 
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 If, HC > 0 ⇒Hidden Capital Outflow, if HC < 0 ⇒ Hidden Capital Inflow  

 Case 2: In a particular year, if XMis
 > 0 and MMis < 0, then HC = │XMis

 │+ │ MMis│ 

 If, HC > 0 ⇒ Hidden Capital Outflow 

 Case 3: In a particular year, if XMis
 < 0 and MMis

 > 0, then HC = ─ [│MMis│ + │XMis│]   

 If HC < 0 ⇒ Hidden Capital Inflow 

 Case 4: In a particular year, if XMis
 < 0 and MMis

 < 0, then HC = │MMis│─│XMis
 │ 

When HC > 0 ⇒ Hidden Capital Outflow, if HC < 0 ⇒ Hidden Capital Inflow. 

The above relationships, following Biswas et al. (2022), the figures below are trying to 

capture hidden capital movements via the trade accounts for Bangladesh and her major 

partners.  

 

Hidden capital is clearly flying out from Bangladesh to OECD channels (viz., USA, Germany 

and UK). Only during the period 2012 to 2016, hidden capital has come in BD from Germany.   
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Figure 8. Percentage Share of 
Total Hidden Capital (HC) in 
BD’s GDP by BD-OECD 
Bilateral Trade 

Figure 9. Difference between 
Actual & Official Balance of 
Trade (BOT) of BD with her 
OECD Partners in Totality 

Figure 10. Percentage Share of 
net Hidden Capital (HC) out of 
BD-OECD Total Trade (TT) 

 

With the combination of OECD export partners, more than 20% of hidden capital is 

clearly flying out from Bangladesh to the developed countries which is near about 1-2 percent 

of BD’s GDP and definitely it is not a little sum (figures 8, 9 & 10). 

 

 

 

7. Conclusion 

Our research investigates the bilateral trade-misreporting scenario of Bangladesh with her top 

three OECD partners and the determinants or reasons behind these informal transactions and 

its consequences. We also examined the relationship between export & import misreporting 

for different blogs and panels. Given that hidden capital movement might take place both 

through the trade and FDI channels we went on to establish a probable relationship between 

two misreporting series and found that hidden capital inflow through the FDI channel depends 

upon the previous period’s hidden capital outflow through the trade channel.  
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Another attention is to identify the determinants of hidden capital movement and its 

share in Bangladesh’s GDP with respect to total trade of Bangladesh with her individual partner 

countries and the measurement of capital flight through the difference between actual & official 

balance of trade of Bangladesh. Finally, we investigate the degree and nature of capital flight 

through trade and FDI misreporting channels. According to our result we observe that 

Bangladesh mostly underreports both exports and imports with USA and Germany (among the 

OECDs). Only with UK we found a different pattern i.e., here exports are underreported but 

imports are overreported (after 1990s) probably implying an unambiguous capital outflow out 

of BD. Since, only by import underreporting it is not possible to bring that huge amount of 

capital back home, we explore the possibility of FDI channels (through overreporting FDI 

values) in bringing back the illegally out flown capital in a hidden manner.  

 

 

Flow Chart I: Capital Movements through Trade Channels 

The above flow chart (I) captures the illegal movement of capital through trade misreporting 

between Bangladesh and her bilateral trade partners in four possible ways. 

 Capital can fly out through export underreporting. 

 Capital can fly in through export overreporting. 

 Capital can fly out through import overreporting and 
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 Capital can fly in through import underreporting. 

To be more specific flow chart II talks about our empirical findings on hidden capital 

movements across different countries/blocs.  

• Capital is flying out through trade misreporting from BD to OECD countries 

• Capital is flying in through FDI overreporting by BD 

 
Flow Chart II: Capital Movement Through Trade and FDI Channels 

Our study shows that there are huge challenges for policy makers & economists, 

especially in developing countries like Bangladesh where capital is scarce. If capital moves 

across borders illegally by the international traders and investors through data falsification then 

the policy makers, economists and governments would be handicapped by lack of proper data 

base to analyse and interpret their policy decisions for the benefit of the country. Given this, 

we propose that the policy makers should be aware of the existence of data falsification and 

since trade & investment data are mirror in nature and they can be cross-checked for better 

policy formulation and they also need to be careful about the misuses of stringent trade and 

exchange rate policies, because corrupt traders might take capital away from developing 

countries like India, BD etc. by taking advantage of regulatory and stringent trade and 

investment policies.  
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Appendix 

  Table A.I: Variables, Definitions and Data Sources 

No 
Dependent 
Variables 

Definition Unit Period Source 

1 
Export Data of 
different 
countries in 

Export misreporting of Bangladesh (BD) with 
Partner country (PC) divided by actual export of 
BD to PC. 

FOB, US Dollars 
Millions 

1973-
2018 

IMF, 
DOTS 
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terms of fob & 
cif  

2 

Import Data of 
different 
countries in 
terms of fob & 
cif 

Import misreporting of Bangladesh (BD) with 
Partner Country (PC) divided by actual import of 
BD from PC. 

CIF, US Dollars 
Millions 

1973-
2018 

IMF, 
DOTS 

 
Independent 

Variables     

1 Exchange Rate 
The value of Bangladesh currency (BDT) for the 
purpose of conversion to foreign currency (e.g., 
USD). 

Local currency 
units (LCU) per 
U.S. dollar 

1973-
2018 

Bangladesh 
Bank 

2 
Interest Rate 
Difference 

Interest rate of Partner Country minus interest 
rate of Bangladesh for depositing money in a bank. 

% 
1973-
2018 

WDI 

3 
Forward 
Premium 

A forward premium is a situation in which the 
forward or expected future price for a currency is 
greater than the spot price.  

Local currency 
units (LCU) per 
U.S. dollar 

1973-
2018 

Bangladesh 
Bank 

4 
Taxes on 
exports 

Export taxes are taxes on goods or services that 
become payable when the goods leave the 
economic territory or when the services are 
delivered to non-residents. 

Current LCU 
1973-
2018 

WDI 

5 Custom Duty 
Custom duty is a type of indirect tax that is levied 
on all the goods that are imported to the country. 

% Of tax revenue 
1973-
2018 

WDI 

 

 

 

 

Table A.2: Descriptive Statistics   
Variable Observation Mean Std. Dev. Skewness 
X_MRATE 46 0.19 0.08 -0.92 
M_MRATE 46 0.03 0.20 -1.01 
ER_INR 46 1.58 0.45 0.42 
IRD 46 -4.02 11.47 -0.17 
FP 46 57.70 73.53 0.47 
EXP_TAX 46 0.00 0.01 0.42 
CUS_DUTY 46 906.56 597.31 0.49 

 

 

 

TABLE A.3: ARDL Unit Root Test  
 

VARIABLES 1973-2018 1973-2018 
 I (0) I (1) 
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LN_X_MRATE -2.96 -2.97*** 
LN_M_MRATE  -2.94 -2.95*** 
ER_INR -2.94 -2.95*** 
IRD -2.94**  

FP -2.95 -2.96*** 
X_TAX -2.94***  

CUS_DUTY -2.96 -2.95** 

 

 

Note: ***, **, and * signify statistical significance at the 1%, 5%, and 10% levels, respectively. NOS stands for 

Number of Observations, whereas LL stands for Log Likelihood. The ARDL bound tests report presented by t 

and F test which is initiated by Pesaran and Smith, respectively. We have done the Breusch-Godfrey Lagrange 

Multiplier Test (BG-LM) for autocorrelation, which is used to see whether there is any autocorrelation or not 

in the residual series. We report standard error values in parentheses. The null hypothesis that the residual 

series is autocorrelated cannot be rejected if the p value is less than 0.05. 

Table A.4. Determinants of Export Misreporting Rate of Bangladesh with 
respect to Major Export OECD Countries,  

ARDL Models (1973-2018) 
Independent Variables (BD-USA) (BD-Germany) (BD-UK) 
Speed of Adjustment Parameter 

Export_Mis_rate -1.072*** -0.606*** -0.425* 
 (0.107) (0.136) (0.177) 

Long Run Coefficients 

Exchange Rate -0.095*** -0.0471*** -0.0359*** 
 (0.0203) (0.0096) (0.0241) 

Interest Rate Difference 0.00406** 0.0593** 0.111** 
 (0.0046) (0.0043) (0.0576) 

Forward Premium 0.0252*** -0.00036 -0.0171 
 (0.0056) (0.0035) (0.0109) 

Export Tax -1.247 0.492* -54.41 
 (3.674) (1.0989) (68.45) 

Short Run Coefficients 

Constant       1.565*** 0.273** 0.608* 
 (0.162) (0.0782) (0.743) 

Frequency and Log Likelihood 
NOS 47 47 47 
LL 47.3 51.74 51.86 
Diagnostic Checks 
ARDL Bounds: t test -10.821*** -4.441*** -2.408** 
ARDL Bounds: F test 29.034*** 4.375*** 2.435*** 
Serial Correlation test 1.106 8.916 7.077 
Multicollinearity 1.49 1.47 1.56 
Heteroskedasticity test 68.01 1.04 9.89 
Normality 2.6 2.423 2.119 
Ramsey Reset test 0.28 4.27 1.67 
Cusum test Stable Stable Stable 
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Table A.5.  Determinants of Import Misreporting Rate of Bangladesh 
with respect to Major OECD Countries,  

ARDL Models (1973-2018) 
Independent Variables (BD-USA) (BD-Germany) (BD-UK) 
Speed of Adjustment Parameter 
Import_Mis_Rate -0.193* -0.857*** -0.314* 

 (0.0806) (0.158) (0.128) 
Long Run Coefficients 
Exchange Rate 0.0459* 0.00104 -0.0112 

 (0.0192) (0.0027) (0.01) 
Interest Rate Difference 0.0129 -0.0127 -0.00856 

 (0.0242) (0.0112) (0.0196) 
Forward Premium -0.0202*** 0.000549 0.00274 

 (0.00504) (0.00089) (0.00304) 
Custom Duty -0.000318 0.000013 0.000344 

 (0.000626) (0.000126) (0.000507) 
Short Run Coefficients 
D.Exchange Rate 0.0313*   
 (0.0171)   
D.Forward Premium -0.0587* -0.0391*  
 (0.0022) (0.0016)  
Constant 0.695* 0.083* 0.111 
  (0.412) (0.159) (0.191) 
Frequency and Log Likelihood 
NOS 46 46 46 
LL 51.87 16.2 16.12 
Diagnostic Checks 
ARDL Bounds: t test -2.397*** -5.429*** -2.460*** 
ARDL Bounds: F test 1.652*** 6.370*** 1.614*** 
Serial Correlation test 31.675 2.622 20.065 
Multicollinearity 2.05 2.05 2 
Heteroskedasticity test 27.94 15.87 17.17 
Normality 0.906 1.009 1.146 
Ramsey Reset test 37.36 2.77 1.63 
Cusum test Stable Stable Stable 

Note: ***, **, and * signify statistical significance at the 1%, 5%, and 10% levels, respectively. NOS stands for 

Number of Observations, whereas LL stands for Log Likelihood. The ARDL bound tests report presented by t 

and F test which is initiated by Pesaran and Smith, respectively. We have done the Breusch-Godfrey Lagrange 

Multiplier Test (BG-LM) for autocorrelation, which is used to see whether there is any autocorrelation or not 

in the residual series. We report standard error values in parentheses. The null hypothesis that the residual 

series is autocorrelated cannot be rejected if the p value is less than 0.05. 
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Table A.6. Panel ARDL - Determinants of Export Misreporting Rate and 
Import Misreporting Rate of Bangladesh with the combination of Three 

Export Prime Developed (OECD) Countries [USA, Germany & UK 
 (1973-2018)] 

Independent Variables Export Misreporting Rate Import Misreporting Rate 
ECT   

Exchange Rate -0.0152** 0.0329** 
 (0.0072) (0.0014) 

Interest Rate Difference -0.0036 -0.0025 
 (0.0011) (0.0086) 

Forward Premium 0.0369** -0.0526* 
 (0.00208) (0.0031) 

Export Tax -1.267  
 (1.359)  

Custom Duty  -0.00927 
  (0.0584) 

Short Run Coefficients   

ECT -0.429* -0.778* 
 (0.173) (0.323) 

D.Exchange Rate -0.00308     0.0992*** 
 (0.00136) (0.0156) 

D.Interest Rate Difference 0.0344* 0.0031 
 (0.0019) (0.0435) 

D.Forward Premium 0.00034 -0.0142* 
 (0.0089) (0.0012) 

D.Export Tax 0.879***  
                (0.172)  

D.Custom_Duty  0.363*** 
  (0.0105) 

Constant 0.0414*** 0.149*** 
 (0.0298) (0.0191) 

NOS 135 135 
LL 130.76 14.07 
Hausman Chi-Square 0.28 0.51 
P-value 0.62 0.40 
Diagnostic Checks   

Panel Cointegration Test (Pedroni)   
Modified Phillips-Perron t 8.835*** 9.252*** 
Phillips-Peron t -15.260*** -12.805*** 
Augmented Dickey-Fuller t -14.214*** -10.018*** 
Serial Correlation test 1.007 4.939 
Multicollinearity 1.34 1.87 
Heteroskedasticity test 33.47 68.05 
Normality 18.02 56.78 
Ramsey Reset test 1.61 1.63 
Cusum test Stable  Stable 

Note: ***, **, and * signify statistical significance at the 1%, 5%, and 10% levels, respectively. NOS stands for 

Number of Observations, whereas LL stands for Log Likelihood. For panel ARDL model Pedroni cointegration 

test has been conducted. Null hypothesis is no cointegration. ***, ** & * denote significancy at 1, 5 & 10 percent 

level respectively to reject null hypothesis i.e., all panels are cointegrated. We have done the Breusch-Godfrey 

Lagrange Multiplier Test (BG-LM) for autocorrelation, which is used to see whether there is any autocorrelation 

or not in the residual series. We report standard error values in parentheses. The null hypothesis that the 

residual series is autocorrelated cannot be rejected if the p value is less than 0.05. 
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Table A.7. Causal Relationship between Export and Import Misreporting of 
Bangladesh with respect to USA, Germany & UK 

Dependent Variable (1973-2018) 
Explanatory 

Variables 
BD-USA BD-Germany  BD-UK  

X_Mis M_Mis X_Mis M_Mis X_Mis M_Mis 

L.X_Mis 0.559*** -0.0188 0.904*** 0.160* 0.490*** 0.176* 
 (0.154) (0.104) (0.138) (0.0713) (0.147) (0.0723) 
L2.X_Mis 0.408* 0.0113 -0.713*** 0.288** 0.533** 0.122 
 (0.169) (0.115) (0.177) (0.0913) (0.169) (0.0828) 
L3.X_Mis -0.0264 0.499*** 0.577** 0.290** -0.248 -0.0318 
 (0.177) (0.12) (0.183) (0.0944) (0.179) (0.0876) 
L4.X_Mis 0.0775 0.404** -0.452** 0.291*** -0.223 -0.0292 
 (0.186) (0.126) (0.139) (0.0716) (0.162) (0.0794) 
L.M_Mis 0.00333 -0.123 0.599* 0.335* -0.0455 0.667*** 
 (0.234) (0.158) (0.266) (0.137) (0.313) (0.153) 
L2.M_Mis 0.607** -0.283* 0.115 -0.0525 -0.28 -0.007 
 (0.214) (0.145) (0.278) (0.143) (0.376) (0.184) 
L3.M_Mis -0.288 0.572*** -0.087 -0.14 0.187 -0.0668 
 (0.231) (0.156) (0.271) (0.14) (0.374) (0.183) 
L4.M_Mis 0.457* 0.194 -0.372 0.126 -0.482 0.111 
 (0.234) (0.158) (0.271) (0.14) (0.291) (0.143) 
Constant 31.95 -15.97 39.54* -1.419 13.68 -5.807 
 (21.81) (14.75) (15.56) (8.018) (16.75) (8.21) 
Frequency and Log Likelihood 
NOS 46 46 46 46 46 46 
LL 483.25 483.25 461.077 461.077 458.08 458.08 
Granger Causality Test 
ALL 14.21 35.38 6.88 20.54 6.45 8.41 
Lags 14.21 35.38 6.88 20.54 6.45 8.41 
Break Year Y-2010 Y-2008 Y-2010 Y-1996 Y-2008 Y-2010 

Note: ***, **, and * signify statistical significance at the 1%, 5%, and 10% levels, respectively. NOS stands for 
Number of Observations, whereas LL stands for Log Likelihood. 

 

 
 

Table A.8.  Panel VAR Granger Causality test between Export and 
Import Misreporting of Bangladesh with the Combination of OECD 

Partners  
(USA, Germany & UK; 1973-2018) 

Explanatory Variables 
Dependent Variables  

Export_Mis Import_Mis 
L.Export_Mis 1.129*** 0.374** 

 (0.205) (0.145) 
   

L.Import_Mis 0.135 0.397 
 (0.323) (0.232) 

Constant 12.45* 13.12* 
 (21.54) (46.25) 
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Frequency and Log Likelihood   
NOS 138 138 
LL 441.21 402.64 
Granger Causality Test   
ALL 13.25 13.89 
Lags 1325 13.89 

Note: ***, **, and * signify statistical significance at the 1%, 5%, and 10% levels, respectively. NOS stands for 
Number of Observations, whereas LL stands for Log Likelihood. 

 

 


