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Abstract 

Usually developing countries are characterised by capital scarcity and hence resort to 
stringent trade and capital control policies. This might become counterproductive and provide 
incentives to the international traders and investors for corrupt practises and as a result, 
scarce capital might move across the borders illegally. Traders might under-report export and 
over-report import to send the capital abroad. Later by over-reporting the amount of foreign 
investments (FDI), part of flown away capital might come back home. Even if imports are 
under-reported due to high tariff and non-tariff barriers, still corrupt exporters might under-
invoice to supply the illegal foreign exchange to finance unreported import. Analysing the 
data from BRICS with the USA as trade partner, this paper establishes a definite relationship 
between export and import mis-invoicing and most importantly discovers a link between the 
hidden capital outflow through trade channel and hidden capital inflow through FDI channel 
empirically by Johansen Cointegration test and Panel VECM. Based on empirical 
observations, this paper builds up an analytical framework and determines the optimal rate of 
FDI, export and import mis-reporting as functions of several policy variables like spot and 
expected exchange rates, domestic and foreign interest rates, FDI return, tax rates etc.  
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1. Introduction 

Dealing with capital scarcity, first by preserving the domestic capital and second by attracting 

foreign capital, has always been one of the most worked-out policy deliberations for the 

developing and newly industralised countries. As obvious outcomes, we experience several 

restrictions on trade, exchange rate and capital movement as main features of external 

economic policy. Such protectionist trade and capital control policies generate incentives to 

the corrupt international agents to try to adopt some form of hidden or informal practices to 

evade stringent barriers and send their undisclosed capital abroad to earn lucrative returns. 

This, in turn, worsens the investment situation in the developing countries rather than 

improving it. This paper focuses on the existence of corrupt and hidden practices in trade and 

FDI channels in the forms of intentional data falsification and subsequent informal capital 

movements across international borders. Exporters may report less than actual export values 

to the official authority and importers can over report the values to send the capital abroad in 

an attempt to earn higher interest rate differentials in a well-developed capital market and 

wait till the home currency depreciates significantly to take the money back home in the 

guise of foreign direct investment (FDI). In a developing country foreign direct investment is 

always welcome as domestic capital formation is not enough to reach desired level of 

investment. Generally, FDI comes with new skill and technology which work as stimuli for 

the host country’s growth and development. In return, the foreign investors also have the 

benefit of higher return compared to domestic investors. The corrupt traders and investors 

(the main agents in our exercise) take the advantage of this situation to gain in two ways: 

first, they earn the foreign interest rate and exchange rate premium by sending the money 

abroad and then secondly, they secure more return while bringing part of the money back to 

the home country in guise of FDI. Sometimes though, the importers may even underreport to 

evade tariff and finance the hidden import basket with the money that was previously sent 
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abroad through export under-invoicing. Fabricated trade and FDI statistics not only initiate 

unrecorded capital movements across borders but also may lead to wrong policy 

prescriptions.  

The literature of detecting trade mis-invoicing was initiated by Morgenstern (1963). He first 

tried to measure the extent of trade misreporting by using the partner country statistics. His 

work was extended by Naya and Morgan (1969) for different countries. Bhagwati (1964, 

1974) raised serious doubts about truthfulness of international trade data especially for the 

developing countries that practiced restrictive trade and exchange policies and as an example, 

linked up the discrepancies between the import data of Turkey and the export data of her 

partner countries to the economic rationale that import duties higher than the black-market 

premium (BMP) on foreign exchange provided a systematic reason to under-invoice the 

imports. Dornbusch et al (1983), Kamin (1993), Jianping (1998) examined the black market 

for foreign exchange and expectations about future currency devaluations and linked trade 

mis-invoicing with it. Wei and Zhang (2007) suggested that capital control ultimately raised 

the cost of international trade by intensified inspections at the border and increased 

documentation requirements. They found that one standard deviation increment in the 

controls on trade payment had the same negative effect on trade as an increase in tariff by 

about 14%. One standard deviation hike in the controls on foreign exchange transactions 

reduced trade by the same amount as a rise in tariff by 11%. Biswas (2012) showed that even 

in the absence of BMP, the exporter may rationally under-invoice to satisfy the illegal foreign 

exchange need of the under-invoiced importers facing high tariff protection. Using Balance 

of Payments data, Michalski and Stoltz (2013) found that countries with fixed exchange rate 

regimes and high negative net foreign asset positions or negative current account balances 

might have fabricated or irregular data revelation problems.  
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von Hagen and Zhou (2007) and von Hagen & Zhang (2008, 2014) developed a model of a 

small open economy with credit market frictions to analyze the consequences of capital 

account liberalization and showed that financial capital flows from relatively poor to 

relatively rich countries, while foreign direct investment flowed in the opposite direction. Net 

capital flows went from poor to rich countries and despite its negative net international 

investment positions, the United States received a positive net investment income. 

Ndikumana (2016) found substantial levels of trade mis-invoicing in countries like Chile, 

Côte d’Ivoire, Nigeria and Zambia but the patterns varied substantially across countries, 

products and trading partners. World Customs Organization (2018) presented several 

quantitative analytical models illustrating the significance of illicit financial flows via trade 

mis-invoicing. Kellenberg and Levinson (2019) showed that the reporting differences also 

varied systematically with country characteristics besides tariffs like incomes, auditing 

standards, corruption, and trade agreements. Cheung et al (2020) found that capital flight 

towards Germany from her major trading partners like China, Russia, India has been quite 

sizable in the recent decade and can tally to about 2% of GDP annually. 

The Indian case of misreporting was taken up first by Biswas and Marjit (2005). The 

possibility of hidden capital movement through fabricated international trade statistics was 

first discussed by Biswas & Marjit (2007).  By building a theoretical framework, they showed 

that a preferential trade channel with a low tariff may generate illegal capital outflows, while 

a non-preferential channel characterized by high tariff protection may create illegal capital 

inflows from abroad. Marjit et al. (2008) argued that highly controlled and regulated 

environment led to misinterpretation of official statistics and therefore distorted policy 

predictions based on such information. They concluded that policies might have better 

predictability in a more open and less regulated environment. Mishra et al. (2008) examined 

the effect of tariff on custom duty evasion in the context of the trade reform in India. Patniak 
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et al. (2012) constructed a 53-country data set over a 26-year span, covering both 

industrialized and developing countries, to study the phenomena of export and import mis-

invoicing and found capital account openness, differentials in interest rates, political stability, 

corruption, indebtedness and the exchange rate regime as factors related to mis-invoicing. 

The paper concluded that trade mis-invoicing might be an element of de facto capital account 

openness. Very recently, Das and Biswas (2021) empirically examined the Indian trade mis-

invoicing and found that between 1960 - 2017, export was underreported consistently 

whereas import data showed both over and under mis-invoicing in a periodic swing. They 

concluded that relative interest rate played the most important role to influence export and 

import mis-invoicing, followed by spot exchange rate and forward exchange rate. 

Chinese trade data distortions and capital movements are also well represented in the 

literature. Fisman and Wei (2004) linked up the Chinese import misreporting (missing 

imports) with incidence of import tax. Cheung and Qian (2010) presented evidence 

suggesting that capital flight from China was quite large. Ferrantino et al (2012) considered 

the case of export from China to USA and calculated the gap between U.S. reported direct 

imports from China and China reported direct exports to the U.S over different products and 

years. They proved that both the Chinese VAT and U.S. tariff rate are responsible for 

widening the gap. Kar & Freitas (2012) and Kar & Spanjers (2014) showed that China is the 

leading source of illegal capital movements among the developing countries and that trade 

mis-invoicing accounts for 77.8% of total Chinese capital flight. Using Chinese export data, 

Liu et al. (2016) provided strong evidence that production firms could effectively evade 

value-added taxes by exporting through intermediary trading firms, especially when selling 

differentiated products. Cheung et al. (2016) studied China’s illicit capital flow and 

documented China’s capital flight, especially the one measured by trade mis-invoicing, 

exchange rate variability, capital control policy and trade frictions. They confirmed that 
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China’s capital flight pattern and its determinants were affected by the crisis event.  Very 

recently Biswas, von Hagen & Sarkar (2021) has taken up the case of hidden Chinese capital 

movements in relation to trade and FDI misreporting.  

Given the existing literature, this paper contributes in three ways: (i) it establishes a long run 

relation between export mis-invoicing and import mis-invoicing, which is tested empirically 

using a panel data among BRICS countries with the USA as a major OECD trade partner; (ii) 

we formulate measures for hidden capital outflow from trade mis-invoicing and hidden 

capital inflow from foreign direct investment and link these two distorted activities 

empirically using the same panel data. (iii) following evidences from the empirics, this paper 

builds a theoretical framework where optimal export, import and FDI misreporting rates are 

determined and the effects of several trade and investment policy parameters on the mis 

invoicing rates are examined. 

The paper is organized in the following manner. Next section discusses data, methodology 

and the econometric exercises. Section 3 builds up an analytical framework based on the 

empirical observations and finally section 4 concludes. 

2. Evidence, Empirics and Analyses 

2.1. Data 

A major characteristic of trade and FDI data is that it can be cross verified, as both partner 

countries keep records of the same. We get information on home and partner country trade 

transaction values from the Direction of Trade Statistics (DOTS) yearbook published by 

International Monetary Fund (IMF). Similarly, the FDI data are obtained from the 

Coordinated Direct Investment Survey (CDIS), published by IMF too. We have used annual 

bilateral data of both trade and FDI for Brazil, Russia, India, China and South Africa 

(BRICS) with their most important trade partner the United States of America (USA) and 
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calculated the extent of data fabrications. The relationship between export and import mis-

invoicing is established by analysing the data for the period 2000 – 2019 whereas to find 

relationship between FDI and trade mis-reporting, we have used data from the year 2010 to 

2019. The selection of period is made on the basis of commonality and availability of data in 

order to construct a balanced panel. 

2.2. Methodology 

Conceptually when two countries – A and B are trading with each other, after cif/fob 

adjustments, A’s export (import) should B’s import (export). Same is true for FDI inflows 

and outflows as well. But comparison of the Indian, Chinese and other BRICS countries’ 

official trade and FDI data with the developed country partner – the USA, reveals 

discrepancies which motivates us to enquire further to check if these deliberate falsification 

of data may lead to hidden capital movements across international borders.  

Following Bhagwati (1974) and then by Fisman & Wei (2004), Buehn & Eichler (2011), 

Ferrantino et al (2012), Biswas (2016), Cheung et al (2016), we base our exercise on the 

standard assumption that the US data is assumed to be ‘true’ and the BRICS data can be cross 

verified with it. Following Marini et al (2018), we convert the USA’s officially reported 

export to BRICS, fob (free on board) into cif (cost of insurance & freight), by multiplying 

with the factor, 1.06 and compare it with the BRICS’s import from the USA, cif. In case of 

US’s import from BRICS, we have converted the USA reported import, cif into fob, by 

dividing with a factor, 1.06 to be eligible for comparison with the BRICS reported export to 

the USA, fob. The amount of export mis-invoicing (𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚) and import mis-invoicing (𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚) 

with respect to country 𝑗𝑗 (𝑗𝑗 ∈ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵) are defined as 

𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑗𝑗′𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑒𝑒𝑒𝑒 𝑈𝑈𝐵𝐵𝑈𝑈 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑗𝑗 − 𝑈𝑈𝐵𝐵𝑈𝑈′𝑠𝑠 𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑒𝑒𝑒𝑒𝑖𝑖 𝑗𝑗 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑈𝑈𝐵𝐵𝑈𝑈 1.06⁄  

𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑗𝑗′𝑠𝑠 𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑒𝑒𝑒𝑒 𝑈𝑈𝐵𝐵𝑈𝑈 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑗𝑗 − 𝑈𝑈𝐵𝐵𝑈𝑈′𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑒𝑒𝑒𝑒𝑖𝑖 𝑗𝑗 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑈𝑈𝐵𝐵𝑈𝑈 ∗ 1.06 
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The rate of export mis-invoicing (𝐵𝐵𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚) and import mis-invoicing (𝐵𝐵𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚) with respect to 

country 𝑗𝑗 (𝑗𝑗 ∈ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵) are defined as 

𝐵𝐵𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 =
𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚

𝑈𝑈𝐵𝐵𝑈𝑈′𝑠𝑠 𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑒𝑒𝑒𝑒𝑖𝑖 𝑗𝑗 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑈𝑈𝐵𝐵𝑈𝑈 1.06⁄  

𝐵𝐵𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 =
𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚

𝑈𝑈𝐵𝐵𝑈𝑈′𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑒𝑒𝑒𝑒𝑖𝑖 𝑗𝑗 𝑎𝑎𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟 𝑏𝑏𝑏𝑏 𝑈𝑈𝐵𝐵𝑈𝑈 ∗ 1.06
 

The values of export and import mis-invoicing are provided in table A1 and A2 respectively.  

Usually, unrecorded outflow of capital through trade account takes place if export is under-

invoiced and import is over-invoiced, i.e., 𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 < 0 and 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 > 0. But we calculate the 

illicit capital outflow (ICO) from the trade account by using the following general rules: 

𝐵𝐵𝐵𝐵𝐼𝐼 = |𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚| + |𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚|   𝑖𝑖𝑓𝑓   𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 < 0 𝑎𝑎𝑎𝑎𝑟𝑟 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 > 0 

           = −|𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚| + |𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚|   𝑖𝑖𝑓𝑓   𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 > 0 𝑎𝑎𝑎𝑎𝑟𝑟 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 > 0 

       = |𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚| − |𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚|   𝑖𝑖𝑓𝑓   𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 < 0 𝑎𝑎𝑎𝑎𝑟𝑟 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 < 0 

              = −(|𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚| + |𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚|)   𝑖𝑖𝑓𝑓   𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 > 0 𝑎𝑎𝑎𝑎𝑟𝑟 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 < 0 

Now we define the illicit capital inflow (ICI) as the FDI inflow to country 𝑗𝑗 (𝑗𝑗 ∈ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)  

from USA as reported by country 𝑗𝑗 minus the FDI outflow to country 𝑗𝑗 from USA as reported 

by USA. The values of ICI and ICO are reported at table A3. The summary statistics are 

given in table A4. 

We begin our statistical analysis by checking stationarity of all the variables. Levin, Lin & 

Chu t-test is used for common unit root process and for individual unit root process we use 

three tests: Im, Pesaran and Shin; ADF – Fisher and PP – Fisher. Provided the variables are 

integrated in same order, I(1), we proceed to construct a vector autoregressive model (VAR) 
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after selecting the optimal lag length (p) based on Akaike information criterion (AIC). In the 

VAR model, each endogenous variable in the system is considered as the lagged value of all 

endogenous variables in the system. As long as there is cointegration relationship between 

variables, the error correction model can be derived from the VAR model, which is known as 

vector error correction model (VECM). Assuming 𝑏𝑏𝑡𝑡 = (𝑏𝑏1𝑡𝑡,𝑏𝑏2𝑡𝑡, … ,𝑏𝑏𝑘𝑘𝑡𝑡)′ as k-dimensional 

stochastic time series, t = 1, 2,…, T and 𝑏𝑏𝑡𝑡  ~ 𝐵𝐵(1), then VAR model can be written as 

follows: 

𝑏𝑏𝑡𝑡 = 𝑈𝑈1𝑏𝑏𝑡𝑡−1 + 𝑈𝑈2𝑏𝑏𝑡𝑡−2 + ⋯+ 𝑈𝑈𝑝𝑝𝑏𝑏𝑡𝑡−𝑝𝑝 + 𝜀𝜀𝑡𝑡, 𝑒𝑒 = 1, 2, … ,𝑇𝑇 

With cointegration transformation, we can get: 

∆𝑏𝑏𝑡𝑡 = �𝑏𝑏𝑡𝑡−1 + �𝛤𝛤𝑚𝑚∆𝑏𝑏𝑡𝑡−𝑚𝑚

𝑝𝑝−1

𝑚𝑚=1

+ 𝜀𝜀𝑡𝑡 

where ∏ =∑ 𝑈𝑈𝑚𝑚 − 𝐵𝐵,𝑝𝑝
𝑚𝑚=1 𝛤𝛤𝑚𝑚 = −∑ 𝑈𝑈𝑗𝑗

𝑝𝑝
𝑗𝑗=𝑚𝑚+1  

If  𝑏𝑏𝑡𝑡 has cointegration relationship, ∏𝑏𝑏𝑡𝑡−1 ~𝐵𝐵(0). The formula for ∆𝑏𝑏𝑡𝑡 can be written as: 

∆𝑏𝑏𝑡𝑡 = 𝛼𝛼. 𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡−1 + �𝛤𝛤𝑚𝑚∆𝑏𝑏𝑡𝑡−𝑚𝑚

𝑝𝑝−1

𝑚𝑚=1

+ 𝜀𝜀𝑡𝑡 

The above formula is the VECM, where ′𝑒𝑒𝑒𝑒𝑒𝑒′ be the error correction term. 

So, we take up Johansen Fisher Panel Cointegration test to find cointegrating factor following 

the trace statistic and max Eigen value test. Then we adopt the VEC model with (p-1) lag to 

find out the long run and short run dynamics. We have also tested Granger causality to find 

out the causal relation between the variables. Lastly, we check for diagnostics (VEC Residual 

Heteroskedasticity tests, VEC Residual Serial Correlation LM tests and AR characteristics 

roots). Impulse response and variance decompositions are also explained. 
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2.3. Results 

Following the unit test results, provided in table 1, all the variables are found to be non-

stationary at level but stationary at first difference, i.e., each of them is I(1) time series. As 

the variables are integrated at same order, we can now proceed to our next level of analyses - 

error correction mechanism of vector autoregressive model. At this moment, we segregate 

our analyses into two parts by proving two different propositions. 

Table 1: Unit root tests results1 

Variable 
Levin, Lin & Chu t-

stat 
Im, Pesaran & Shin W-

stat 
ADF-Fisher Chi-

square 
PP-Fisher Chi-

square 
RXmis -2.10055 (0.0178) 0.0398 (0.5159) 7.45187 (0.6822) 8.39941 (0.5899) 

D(RXmis) -2.85028 (0.0022) -3.47382 (0.0003) 30.1369 (0.0008) 70.1795 (0.000) 
RMmis -2.66664 (0.0038) -1.41908 (0.0779) 16.4331 (0.0879) 16.8541 (0.0777) 

D(RMmis) -3.12537 (0.0009) -3.33386 (0.0004) 28.411 (0.0016) 56.7765 (0.000) 
ICI -0.57874 (0.2814) 0.40779 (0.6583) 7.89621 (0.639) 23.7139 (0.0084) 

D(ICI) -5.06658 (0.0000) -1.90178 (0.0286) 21.8826 (0.0157) 35.0589 (0.0001) 
ICO -1.48111 (0.0693) 0.55121 (0.7093) 11.0101 (0.3567) 8.72274 (0.5586) 

D(ICO) -4.82501 (0.0000) -1.77727 (0.0378) 23.3248 (0.0096) 31.0108 (0.0006) 
Reference: Authors’ calculation using software EViews 

Proposition 1: There is long run cointegration between export mis-invoicing and import mis-

invoicing. If import mis-invoicing increases, export mis-invoicing also increases.  

The intuition is as follows: as export is consistently under-reported in all countries and import 

is also under-reported in most of the countries (see table A1 and A2), it might be that (a part 

of) the under-reported import basket is financed by the money that had already sent abroad 

through export under-invoicing.  

Empirical support of Proposition 1: The first job of preparing a VECM is to determine the 

optimal lag length of the model and it is found to be 3 based on AIC (see table A5). After 
                                                           
1 Newey-West automatic bandwidth selection and Barlett kernel Balanced observations for each test, Cross-
section: 5, No. of observation: 90 (95 for PP-Fisher) for level and differenced values of RX_mis and MX_mis & 
40(45 for PP-Fisher) for level and differenced values of ICI and ICO. Values of statistics are given in the table 
and p-values are in parentheses. Null hypothesis of existence of unit root is rejected if p-value<0.05, assuming 
5% level of significance. 
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running the VAR(3) model (table A6), we test Johansen Fisher Panel Cointegration assuming 

linear deterministic trend and both the Trace and Maximum Eigen value tests indicate that 

there is one cointegrating equation at 1% significance level (see table 2). On the premise of 

the existence of cointegration relationship, VEC modelling can be further conducted. Since 

the lag order of VAR is 3, VECM’s lag order should be 2. The cointegration equation is 

given in the upper segment of table 3 which states that if import mis-invoicing rate increases 

by one unit, export mis-invoicing rate increases by 0.37 unit, i.e., export mis-invoicing is 

induced by import mis-invoicing by 0.37. In other words, a part of under-reported import is 

financed by the export mis-reporting. This justifies proposition 1. The short run parameters 

are reported at the lower part of table 3. The error correction term (CointEq1 in table 3) is the 

speed of adjustment parameter which is negative and less than one and statistically 

significant. This ensures the stability of the model – any off-equilibrium situation in short run 

will go back to its long run equilibrium value at the speed of 17%. Our model does not suffer 

from autocorrelation (table A7) and heteroskedasticity (table A8). Inverse of all the AR 

characteristics roots are within the circle (figure A1), i.e., not more than unity which ensures 

the stability of our model. As the result shows, the short run parameters are not found to be 

statistically significant, except own lag of export mis-invoicing. Table 4 reports the results of 

Granger Causality test, which reveals the causality from import mis-invoicing to export mis-

invoicing only at 10% level of significance.  This is perhaps due to the fact that within the 

BRICS group, different countries have different mis-invoicing behaviours. Das & Biswas 

(2021) established a causal relationship from import mis-invoicing to export mis-invoicing 

between India and the USA at 5% level of significance. These facts justify the theoretical 

analysis of Biswas (2012) which advocated for intentional export underreporting to fund part 

of unreported imports in a corrupt cartel.  
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In order to analyze the dynamic effects of the model responding to certain shocks within the 

model, further investigation is made through impulse response function and variance 

decomposition based on the VECM. The results for ten successive periods are obtained in 

figure A2 and A3 respectively. The response of own shock is more prominent compared to 

other variable. Our primary interest is to check the response of export mis-invoicing to one 

SD innovation in import mis-invoicing, which is shown in the upper right diagram in figure 

A2. A shock in RMmis leads to a marginal increase in RXmis in the first and second periods 

which diminishes afterwards and stabilises gradually. There is not much influence in this 

case, as also suggested by the Granger causality result. As the result of variance 

decomposition shows (figure A3), for both endogenous variables of the model, approximately 

80% of forecast error variance is accounted for by own shock. In RXmis predicted variance, 

contribution of RMmis change begins to increase gradually, though at a slow pace, after fifth 

period and continue to approximately 10% in tenth period. On the other hand, for predicted 

variance of RMmis contribution of RXmis has increased gradually from the beginning and 

reached to 20% in tenth period. 

Table 2: Johansen Fisher Panel Cointegration Test corresponding to Proposition 1 

Unrestricted Cointegration Rank Test (Trace and Maximum Eigen value) 
     
     Hypothesized Fisher Stat.*  Fisher Stat.*  

No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob. 
     
     None  46.54  0.0000  42.81  0.0000 

At most 1  19.98  0.0294  19.98  0.0294 
     
     * Probabilities are computed using asymptotic Chi-square distribution. 
Individual cross section results   
     
      Trace Test  Max-Eign Test  

Cross Section Statistics  Prob.**  Statistics Prob.** 
     
     Hypothesis of no cointegration   

Brazil  12.2530  0.1452  10.5110  0.1805 
China  7.5338  0.5165  5.3006  0.7035 
India  24.2077  0.0019  24.2059  0.0010 

Russia  20.0520  0.0096  16.3478  0.0231 
South Africa  32.8259  0.0001  28.3655  0.0002 
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Hypothesis of at most 1 cointegration relationship  
Brazil  1.7420  0.1869  1.7420  0.1869 
China  2.2332  0.1351  2.2332  0.1351 
India  0.0018  0.9631  0.0018  0.9631 

Russia  3.7042  0.0543  3.7042  0.0543 
South Africa  4.4604  0.0347  4.4604  0.0347 

     
     **MacKinnon-Haug-Michelis (1999) p-values  

Reference: Authors’ calculation using software EViews 

Table 3: VECM estimation result2 and tests corresponding to Proposition 1 

   
   Cointegrating Eq:  CointEq1  
   
   RXmis(-1)  1.000000  
   

RMmis(-1)  0.370946  
  (0.15264)  
 [ 2.43019]  
   

C  0.162180  
   
   Error Correction: D(RXmis) D(RMmis) 
   
   CointEq1 -0.171091 -0.171337 
  (0.05740)  (0.08987) 
 [-2.98045] [-1.90647] 
   

D(RXmis(-1))  0.044437  0.013593 
  (0.10703)  (0.16756) 
 [ 0.41519] [ 0.08112] 
   

D(RXmis(-2))  0.336541  0.032520 
  (0.10504)  (0.16445) 
 [ 3.20395] [ 0.19775] 
   

D(RMmis(-1))  0.098353 -0.192000 
  (0.07624)  (0.11936) 
 [ 1.29005] [-1.60859] 
   

D(RMmis(-2))  0.080056 -0.062793 
  (0.07804)  (0.12218) 
 [ 1.02578] [-0.51392] 
   

C  0.002439  0.010386 
  (0.00661)  (0.01034) 
 [ 0.36917] [ 1.00413] 
   
    R-squared  0.185064  0.078722 

 Adj. R-squared  0.133486  0.020414 
 Sum sq. resids  0.284724  0.697869 
 S.E. equation  0.060034  0.093988 
 F-statistic  3.588035  1.350096 
 Log likelihood  121.5929  83.49115 
 Akaike AIC -2.719832 -1.823321 
 Schwarz SC -2.547410 -1.650899 

                                                           
2 2 Standard errors are in ( ) & t-statistics are in [ ] 
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 Mean dependent  0.005594  0.008753 
 S.D. dependent  0.064493  0.094963 

   
    Determinant resid covariance (dof adj.)  3.18E-05 

 Determinant resid covariance  2.75E-05 
 Log likelihood  205.1062 
 Akaike information criterion -4.496617 
 Schwarz criterion -4.094298 

   
   Reference: Authors’ calculation using software EViews 

Table 4: Granger causality test result corresponding to Proposition 1 

    
    Dependent variable: RXmis  
    
    Excluded Chi-sq df Prob. 
    
    RMmis  7.152102 3  0.0672 
    
    All  7.152102 3  0.0672 
    
    Dependent variable: RMmis  
    
    Excluded Chi-sq df Prob. 
    
    RXmis  2.492012 3  0.4767 
    
    All  2.492012 3  0.4767 
    
        

Reference: Authors’ calculation using software EViews 

Proposition 2: There exists a long run causal relationship between illicit capital outflow to 

illicit capital inflow and ICO positively influences the ICI.  

As our enquiry suggests, the corrupt traders send their money abroad through trade 

misreporting and take the capital back to the home country by over-reporting the FDI inflow 

at some later point of time. Increase in ICO leads to an increase ICI in the next period or next 

subsequent periods. 

Empirical support of proposition 2: Like the previous case, we start the econometric analysis 

by constructing a VAR model and the optimal leg length is found to be 3, according to AIC 

(see table A9). The output of VAR (3) model is reported at table A10. Next we proceed to 

test cointegration between the two variables assuming linear deterministic trend and both the 

Electronic copy available at: https://ssrn.com/abstract=3912448



15 
 

Trace and Maximum Eigen value tests indicate that there is one cointegrating equation at 1% 

significance level (see table 5). On the basis of the existence of cointegration relationship, 

VEC modelling can be further conducted. Since the lag order of VAR is 3, VECM’s lag order 

should be 2. The long run association is presented in the upper segment of table 6. As the 

coefficient of ICO(-1) is positive and statistically significant at 1% significance level, our 

proposition of long run cointegration is hence proved. If illegal capital outflow increases by 

one unit, illegal capital inflow increases by 19.23 units. This fact is strengthened by the 

Granger causality test result (shown in table 7), which again justifies our claim that there is a 

causality running from illicit capital outflow to illicit capital inflow. The corrupt traders are 

sending the capital abroad by misreporting the export and import values and bring (at least 

some of) the capital back to the domestic country in the guise of foreign investments by 

overreporting the FDI inflow data. The short run parameters are provided in the lower 

segment of table 6. The first row gives the speed of adjustment parameter (CointEq1) which 

is negative, less than one and statistically significant. This implies that any disequilibrium in 

the short run will be corrected in the long run and converges to the equilibrium value. Among 

the short run coefficients, D(ICO(-2)) is statistically significant. This implies that, if illicit 

capital outflow increases by one unit at period t, illicit capital inflow decreases by 0.8 unit at 

t+2 period. Here we found a contradiction in the sign of the coefficient as compared to the 

long run. This might be explained by the fact that, in short run there are other macroeconomic 

factors such as exchange rate premium, interest rate premium, tariff and other regulatory 

instruments which induce capital to flow in other direction as well. But the negative, less than 

unity and statistically significant adjustment parameter of our model confirms the stability 

from any off-equilibrium situation, i.e., any distortions in the short run will tend to its long 

run equilibrium value automatically. Our model passes all the routine diagnostic tests; it does 

not suffer from autocorrelation (see table A11) and heteroskedasticity (see table A12). 
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Moreover, the system is stable as any of the inverses of the AR characteristic roots are not 

greater than one (figure A4). 

To analyze the dynamic effects of the model responding to certain shocks within the model, 

further investigation is made through impulse response function (IRF) and variance 

decomposition based on the VECM. The results for ten periods are obtained in figure A5 and 

A6 respectively. The IRFs trace out the responses of the dependent variables in the VECM to 

shocks in the error terms. In terms of our model, suppose error term in the equation for ICI 

increases by a value of one standard deviation. Such a shock will change ICI in the current as 

well as in future periods. But since ICI appears also in the equation of ICO, that change will 

also have an impact on ICO. Similarly, a change of one standard deviation in the error term in 

the equation of ICO will have an impact on ICI. The IRFs trace out the effect of such shocks 

for several periods in future. Our focus is to analyse the responsiveness of ICI to shock of 

ICO which is depicted in the upper right diagram in figure A5. A shock in ICO leads to an 

initial increase in ICI. But it shows a sharp decline up to fourth period, after which it starts to 

increase. This continues till the sixth period and decreases afterwards in a slow pace for the 

rest of the periods. No responsiveness is found in the opposite direction in any period. On the 

other hand, own shock of ICI leads to an initial fall in the second period but gradually die 

away in the subsequent periods. Own shock of ICO shows a sharp increase initially but the 

effect shows a steep decline till fifth period followed by a steady fall for the rest. 

An alternative method to the impulse response functions for examining the effects of shocks 

to the dependent variables of VECM is the variance decomposition. The upper right diagram 

of figure A6 describes that, in ICI predicted variance, contribution of ICO has increased 

radically after second period and is retained to be as high as 70% or more in later periods. In 

contrast there is hardly any contribution of ICI to explain error variance of ICO. On the other 

hand, 100% of forecast error variance is accounted for by own shock even in the tenth for 
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ICO whereas the contribution of own shock in case of ICI dampens drastically till fourth 

period, after which it remains stable at or below 30%. 

Table 5: Johansen Fisher Panel Cointegration Test corresponding to Proposition 2 

Unrestricted Cointegration Rank Test (Trace and Maximum Eigen value) 
     
     Hypothesized Fisher Stat.*  Fisher Stat.*  

No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob. 
     
     None  386.0  0.0000  119.4  0.0000 

At most 1  19.89  0.0303  19.89  0.0303 
     
     * Probabilities are computed using asymptotic Chi-square distribution. 
Individual cross section results   
     
      Trace Test  Max-Eign Test  

Cross Section Statistics  Prob.**  Statistics Prob.** 
     
     Hypothesis of no cointegration   

Brazil  44.3161  0.0001  36.3235  0.0001 
India  67.2339  0.0000  62.1843  0.0000 
China  85.3501  0.0000  78.9284  0.0000 
Russia  46.7266  0.0000  27.5330  0.0026 

South Africa  42.9975  0.0002  34.8105  0.0001 
Hypothesis of at most 1 cointegration relationship  

Brazil  7.9926  0.2523  7.9926  0.2523 
India  5.0495  0.5893  5.0495  0.5893 
China  6.4217  0.4087  6.4217  0.4087 
Russia  19.1936  0.0033  19.1936  0.0033 

South Africa  8.1870  0.2368  8.1870  0.2368 
     
     **MacKinnon-Haug-Michelis (1999) p-values  
  

Reference: Authors’ calculation using software EViews 

Table 6: VECM estimation result3 and tests corresponding to Proposition 2 

   
   Cointegrating Eq:  CointEq1  
   
   ICI(-1)  1.000000  
   

ICO(-1)  19.23196  
  (3.87860)  
 [ 4.95848]  
   

C -219650.0  
   
   Error Correction: D(ICI) D(ICO) 
   
   CointEq1 -0.011163 -0.004705 

                                                           
3 Standard errors are in ( ) & t-statistics are in [ ] 
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  (0.00245)  (0.00267) 
 [-4.55840] [-1.76206] 
   

D(ICI(-1)) -0.350798 -0.012170 
  (0.14652)  (0.15976) 
 [-2.39427] [-0.07617] 
   

D(ICI(-2)) -0.078491  0.032417 
  (0.14674)  (0.16001) 
 [-0.53489] [ 0.20260] 
   

D(ICO(-1))  0.290237  0.424707 
  (0.38737)  (0.42238) 
 [ 0.74925] [ 1.00551] 
   

D(ICO(-2)) -0.800578 -0.306785 
  (0.24382)  (0.26586) 
 [-3.28352] [-1.15396] 
   

C -2058.735 -1680.741 
  (1123.09)  (1224.60) 
 [-1.83310] [-1.37248] 
   
    R-squared  0.485492  0.162367 

 Adj. R-squared  0.396784  0.017947 
 Sum sq. resids  1.15E+09  1.36E+09 
 S.E. equation  6289.801  6858.321 
 F-statistic  5.472910  1.124272 
 Log likelihood -352.5059 -355.5346 
 Akaike AIC  20.48605  20.65912 
 Schwarz SC  20.75268  20.92575 
 Mean dependent -968.9853 -1514.600 
 S.D. dependent  8098.423  6920.707 

   
    Determinant resid covariance (dof adj.)  1.86E+15 

 Determinant resid covariance  1.28E+15 
 Log likelihood -708.0391 
 Akaike information criterion  41.25937 
 Schwarz criterion  41.88151 

   
   Reference: Authors’ calculation using software EViews 

Table 7: Granger causality test result corresponding to Proposition 2 

    
    Dependent variable: D(ICI)  
    
    Excluded Chi-sq df Prob. 
    
    D(ICO)  11.38620 2  0.0034 
    
    All  11.38620 2  0.0034 
    
    Dependent variable: D(ICO)  
    
    Excluded Chi-sq df Prob. 
    
    D(ICI)  0.049883 2  0.9754 
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All  0.049883 2  0.9754 
    
    Reference: Authors’ calculation using software EViews 

3. Analytical Framework 

This section builds an analytical framework to establish the relationship between export, 

import and FDI mis-invoicing following the empirical findings. A corrupt exporter under-

invoices the export values to send the money offshore in want of anticipated exchange rate 

depreciation (indicated by forward premium) and/or higher real interest rates abroad and 

brings it back to home (domestic country) in the next period when realisations are fulfilled. A 

corrupt importer too can send the money abroad by over-reporting the official import value at 

period t and tries to bring it back to his home country in home currency in the next period 

(t+1) to gain the higher interest rate and/or premium on foreign exchange. An importer may 

even underreport to evade high tariff and might use the foreign exchange sent abroad through 

export underinvoicing, to finance the hidden import. On the other hand, when targets are 

realised, the corrupt traders pretending to be offshore agents, brings the money back to home 

through FDI route to be eligible for some extra returns that a true foreign investor should 

enjoy! 

The empirical analyses reveal that the corrupt trader under-invoices export in the first period 

to send the capital abroad unofficially. But unlike export, import has been found to be both 

under and over invoiced. In case of over-invoicing, capital is sent abroad informally and in 

case of under-invoicing, the flown away capital might finance the unreported import basket. 

But the net result is an outflow of capital through trade data fabrication and inflow of capital 

through FDI channel in the future period. Based on these observations, our analytical 

framework builds the objective functions for the corrupt exporters, importers and investors 
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sequentially and find out the optimum rate of export, import and FDI mis-reporting by the 

standard backward induction method.  

First, let’s discuss the objective function of the exporter. Let 𝑒𝑒𝑜𝑜 and 𝑒𝑒 be the official and 

actual export values in terms of foreign currency (say US $ and adjusted by cif/fob factor) 

that are reported by the domestic country and partner country respectively. Therefore, the rate 

of export mis-invoicing is given by, 𝛼𝛼 = 𝑥𝑥−𝑥𝑥𝑜𝑜
𝑥𝑥

. This should be to be zero for the truthful 

disclosure without any data fabrication. But the corrupt exporter who wants to send capital 

abroad, this expression becomes positive. Let 𝑟𝑟 be the net subsidy and 𝐵𝐵𝑡𝑡 be the spot 

exchange rate at period 𝑒𝑒. Therefore, the corrupt exporter’s official profit would be given by 

the expression 𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) and the amount of discrepancy being (𝑒𝑒 − 𝑒𝑒𝑜𝑜). Here we 

incorporate a probability (𝑒𝑒) of being caught by the government for export data distortions 

and let the subsequent penalty function 𝑓𝑓(𝑒𝑒 − 𝑒𝑒𝑜𝑜) be convex, i.e., 𝑓𝑓′ > 0 𝑎𝑎𝑎𝑎𝑟𝑟 𝑓𝑓′′ > 0. 

Suppose the punishment cost be: 1
2

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)2. Therefore the expected gain of the corrupt 

exporter is given by 𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒 1
2

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)2. 

At the end of the period, corrupt exporter will earn domestic interest 𝑒𝑒 on the expected gain 

which yields {𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒 1
2

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)2}(1 + 𝑒𝑒) in terms of domestic currency and 

foreign rate of interest 𝑒𝑒∗ on the unrecorded export values that remains abroad and yields 

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)(1 + 𝑒𝑒∗).  

In the second period, the exporter invests his expected profit on recorded transaction in 

domestic market that yields {𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒 1
2

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)2}(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇), where 𝑏𝑏 

is the rate of return for domestic investor and let 𝑇𝑇 be the tax rate. Also, at this stage, he 

brings back the hidden capital (that flew away illegally in the first period) in the domestic 

market in the guise of FDI to earn the rate of return 𝑏𝑏∗ such that 𝑏𝑏 < 𝑏𝑏∗. While taking the 

Electronic copy available at: https://ssrn.com/abstract=3912448



21 
 

decision regarding the amount of mis-invoicing at period 𝑒𝑒, the investor or the exporter 

expects a forward exchange rate (𝐹𝐹𝑡𝑡) that is going to prevail in period 𝑒𝑒 + 1. To ignore 

complexity, here we avoid the discount rate and assume the anticipated exchange rate or 

forward rate is realized in the next period. Therefore the expected profit of the corrupt 

exporter is given by: 

𝜋𝜋𝑋𝑋𝑡𝑡𝐸𝐸 = {𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒
1
2

(𝑒𝑒 − 𝑒𝑒𝑜𝑜)2}(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1− 𝑇𝑇)

+ (𝑒𝑒 − 𝑒𝑒𝑜𝑜)𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1 − 𝑇𝑇∗) … … … … … … … … . . (1) 

where 𝑇𝑇∗ be the tax rate on FDI such that 𝑇𝑇 > 𝑇𝑇∗.  

Next, we take up the case of import mis-invoicing. Let 𝑖𝑖𝑜𝑜 and 𝑖𝑖 be the official (fabricated) 

and actual (cif/fob adjusted) import values in terms of foreign currency respectively and rate 

of import mis-invoicing 𝛽𝛽 = 𝑚𝑚𝑜𝑜−𝑚𝑚
𝑚𝑚

. For an honest importer this expression must be zero but 

here the corrupt importer over-invoices the data to send the capital abroad, hence the value 

becomes positive. He can also under-invoice to evade customs duty or tariff (𝑒𝑒) on import. In 

that case the expression becomes negative. Like the exporter, we formulate the penalty 

function of corrupt importer as: g(mo-m) with g´ > 0 and g ´´ > 0. If the convex punishment 

cost is 1
2

(𝑖𝑖𝑜𝑜 −𝑖𝑖)P

2 and the revenue earned by the importer be R(m), at period t, the expected 

profit of the mis-invoicing importer would be: 

𝐵𝐵(𝑖𝑖)− 𝐵𝐵𝑡𝑡𝑖𝑖𝑜𝑜(1 + 𝑒𝑒) − 𝑒𝑒 1
2

(𝑖𝑖𝑜𝑜 −𝑖𝑖)2. 

At the beginning of the second period the corrupt importer earns domestic interest (𝑒𝑒) on his 

officially reported income in terms of domestic currency which yields, �𝐵𝐵(𝑖𝑖) −

𝐵𝐵𝑡𝑡𝑖𝑖𝑜𝑜(1 + 𝑒𝑒) − 𝑒𝑒 1
2

(𝑖𝑖𝑜𝑜 −𝑖𝑖)2� (1 + 𝑒𝑒) and foreign interest (𝑒𝑒∗) on the fabricated amount 

(which was sent abroad at t) that yields (𝑖𝑖𝑜𝑜 −𝑖𝑖)(1 + 𝑒𝑒∗). Now this happens only if 𝑖𝑖𝑜𝑜 >
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𝑖𝑖, i.e., the imports are over-reported. In case of under-reporting importers, no money was 

sent abroad in the previous period, so this term would become zero. In the second period, he 

invests the official amount in the domestic market to gain �𝐵𝐵(𝑖𝑖) − 𝐵𝐵𝑡𝑡𝑖𝑖𝑜𝑜(1 + 𝑒𝑒) −

𝑒𝑒 1
2

(𝑖𝑖𝑜𝑜 −𝑖𝑖)2� (1 + 𝑒𝑒)(1 + 𝑏𝑏)(1− 𝑇𝑇) and also, exactly like the exporter, brings the money 

back from abroad as FDI to earn (𝑖𝑖𝑜𝑜 −𝑖𝑖)(1 + 𝑒𝑒∗)𝐹𝐹𝑡𝑡(1 + 𝑏𝑏∗)(1− 𝑇𝑇∗). Therefore the 

expected profit of the importer is given by: 

𝜋𝜋𝑀𝑀𝑡𝑡𝐸𝐸 = �𝐵𝐵(𝑖𝑖)− 𝐵𝐵𝑡𝑡𝑖𝑖𝑜𝑜(1 + 𝑒𝑒) − 𝑒𝑒
1
2

(𝑖𝑖𝑜𝑜 −𝑖𝑖)2� (1 + 𝑒𝑒)(1 + 𝑏𝑏)(1− 𝑇𝑇)

+ (𝑖𝑖𝑜𝑜 −𝑖𝑖)(1 + 𝑒𝑒∗)𝐹𝐹𝑡𝑡(1 + 𝑏𝑏∗)(1 − 𝑇𝑇∗) … … … … … … … … . (2) 

Here again, the second part of the right hand side of equation (2) vanishes for under-reporting 

importers.  

Assuming that the corrupt representative agent is engaged in export, import and (foreign) 

investment (or forms a consortium), we form the expected gains from corrupt export and 

import activities to find out the objective function by the adding equations (1) and (2). Here 

we include an extra penalty function 𝑒𝑒 1
2

(𝑓𝑓0 − 𝑓𝑓)2 which reflects the cost of punishment if the 

investor gets caught while overreporting the FDI values in the second period, where 𝑓𝑓𝑜𝑜 and 𝑓𝑓 

are the official and actual FDI respectively. Combining, the expected profit function of the 

agent is given by: 

𝜋𝜋𝑡𝑡𝑒𝑒 =  {𝑒𝑒𝑜𝑜𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒
1
2

|𝑒𝑒 − 𝑒𝑒𝑜𝑜|2}(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1− 𝑇𝑇) + (𝑒𝑒 − 𝑒𝑒𝑜𝑜)𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1 − 𝑇𝑇∗)

+ �𝐵𝐵(𝑖𝑖) − 𝐵𝐵𝑡𝑡𝑖𝑖𝑜𝑜(1 + 𝑒𝑒) − 𝑒𝑒
1
2

|𝑖𝑖𝑜𝑜 −𝑖𝑖|2� (1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇)

+ (𝑖𝑖𝑜𝑜 −𝑖𝑖)(1 + 𝑒𝑒∗)𝐹𝐹𝑡𝑡(1 + 𝑏𝑏∗)(1− 𝑇𝑇∗) − 𝑒𝑒
1
2

|𝑓𝑓0 − 𝑓𝑓|2 … … … … … … … … . . (3) 

Let’s define the rate of FDI mis-reporting, 𝛾𝛾 = 𝑓𝑓𝑜𝑜−𝑓𝑓
𝑓𝑓

. Incorporating this, along with the values 

of α and β, into equation (3) we get 
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𝜋𝜋𝑡𝑡𝑒𝑒 = �(1 − 𝛼𝛼)𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) − 𝑒𝑒
1
2

|𝛼𝛼𝑒𝑒|2 + 𝐵𝐵(𝑖𝑖) − 𝐵𝐵𝑡𝑡(1 + 𝛽𝛽)𝑖𝑖(1 + 𝑒𝑒) − 𝑒𝑒
1
2

|𝛽𝛽𝑖𝑖|2� (1 + 𝑒𝑒)(1 + 𝑏𝑏)(1

− 𝑇𝑇) + (𝛼𝛼𝑒𝑒 + 𝛽𝛽𝑖𝑖)𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1− 𝑇𝑇∗) − 𝑒𝑒
1
2

|𝛾𝛾𝑓𝑓|2 … … … … … … … … … (4) 

At this stage, we employ two crucial empirical observations, which we have proposed and 

proved (propositions 1 & 2) in the preceding section. First, there is a long-term relation 

between export mis-invoicing and import mis-invoicing. Some fraction (say 𝜇𝜇) of export mis-

invoicing is used to finance import. Following notations, we have: 

𝛽𝛽𝑖𝑖 = 𝜇𝜇𝛼𝛼𝑒𝑒… … … … … … . (5). 

Second, there exists a long run causal relationship between illicit capital outflow and illicit 

capital inflow. A part of overreported FDI (𝛾𝛾𝑓𝑓), say  𝜆𝜆 is financed by the capital that was sent 

abroad illegally through trade channel (𝛼𝛼𝑒𝑒 + 𝛽𝛽𝑖𝑖, 𝑠𝑠𝑏𝑏𝑖𝑖𝑏𝑏𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑠𝑠𝑠𝑠𝑏𝑏) in the previous period. 

Therefore, following proposition 2, we form the following equality:  

𝛼𝛼𝑒𝑒 + 𝛽𝛽𝑖𝑖 = 𝜆𝜆𝛾𝛾𝑓𝑓… … … … . . (6). 

Substituting the equations (5) and (6) into equation (4) we get: 

𝜋𝜋𝑡𝑡𝑒𝑒 = ��𝑒𝑒 −
𝛾𝛾𝜆𝜆𝑓𝑓

1 + 𝜇𝜇
� 𝐵𝐵𝑡𝑡(1 + 𝑟𝑟) + 𝐵𝐵(𝑖𝑖) − �𝑖𝑖 +

𝜇𝜇𝛾𝛾𝜆𝜆𝑓𝑓
1 + 𝜇𝜇

� 𝐵𝐵𝑡𝑡(1 + 𝑒𝑒) − 𝑒𝑒
1
2
�
𝛾𝛾𝜆𝜆𝑓𝑓

1 + 𝜇𝜇
�
2

(1 + 𝜇𝜇)2� 

(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇) + 𝛾𝛾𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1 − 𝑇𝑇∗) − 𝑒𝑒
1
2

|𝛾𝛾𝑓𝑓|2 … … … … … … . . . (7). 

Equation (7) provides us with the final expected total profit function of the representative 

corrupt agent (or consortium) who engages in export, import and FDI activities. He optimises 

it with respect to 𝛾𝛾. Therefore, we differentiate equation (7) with respect to 𝛾𝛾 and following 

the first order condition, the optimal rate of  𝛾𝛾, (𝛾𝛾∗): 

𝛾𝛾∗ =
𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)−(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)( 𝜆𝜆𝜆𝜆

1+𝜇𝜇)𝑆𝑆𝑡𝑡{(1+𝑑𝑑)+𝜇𝜇(1+𝑐𝑐)}

(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

…………………… (8) 

Following empirical evidence, we assume – 
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� 𝜆𝜆𝑓𝑓
1+𝜇𝜇

�
2

(1 + 𝜇𝜇2) > 𝑓𝑓2 , i.e., 𝜆𝜆2 > (1+𝜇𝜇)2 
(1+𝜇𝜇2) . 

It implies that a large part of overreported official FDI is contributed by unofficial capital 

outflow generated out of trade misreporting and ensures that 𝛾𝛾∗ > 0. Second order condition is 

satisfied following the convexity assumption of the cost function. 

Equation (8) shows the optimal rate of FDI mis-reporting in terms of all policy variables 

taken into consideration.  

Now using usual backward induction method, we solve for export and import mis-invoicing 

components. Substituting (8) into equations (5) and (6), we get:  

Optimal rate of export mis-reporting: 

𝛼𝛼∗

=
(𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1 − 𝑇𝑇∗)(1 + 𝜇𝜇) − (𝜆𝜆𝑓𝑓)2(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇)𝐵𝐵𝑡𝑡{(1 + 𝑟𝑟) + 𝜇𝜇(1 + 𝑒𝑒)}

𝑒𝑒(1 + 𝜇𝜇)2(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇)𝑒𝑒{� 𝜆𝜆𝑓𝑓
1 + 𝜇𝜇�

2
(1 + 𝜇𝜇2) − 𝑓𝑓2}

 

…………………….. (9) 

Optimal rate of import mis-reporting: 

𝛽𝛽∗

= 𝜇𝜇
(𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1 + 𝑒𝑒∗)(1 + 𝑏𝑏∗)(1− 𝑇𝑇∗)(1 + 𝜇𝜇) − (𝜆𝜆𝑓𝑓)2(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1 − 𝑇𝑇){(1 + 𝑟𝑟) + 𝜇𝜇(1 + 𝑒𝑒)}

𝑒𝑒𝑖𝑖(1 + 𝜇𝜇)2(1 + 𝑒𝑒)(1 + 𝑏𝑏)(1− 𝑇𝑇)𝑒𝑒{� 𝜆𝜆𝑓𝑓
1 + 𝜇𝜇�

2
(1 + 𝜇𝜇2) − 𝑓𝑓2}

 

 ………………………… (10) 

We wind up the analytical section by discussing the sign of the comparative static analyses 

and intuitively justify the results. 
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Comparative statics over the FDI mis-invoicing rate:  

Rate of return of domestic investment: 𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑏𝑏
= − 1

(1+𝑏𝑏)2 . 𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)

(1+𝑟𝑟)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Rate of return of FDI: 𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑏𝑏∗
= 𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1−𝑇𝑇∗)

(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0 

Tax on domestic return: 𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑇𝑇
= 1

(1−𝑇𝑇)2 . 𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)

(1+𝑟𝑟)(1+𝑏𝑏)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0 

Tax on FDI return: 𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑇𝑇∗
= − 𝜆𝜆𝑓𝑓𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)

(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Comparative statics over the export mis-invoicing rate: 

Domestic interest rate: 𝜕𝜕𝛼𝛼
∗

𝜕𝜕𝑟𝑟
= − 1

(1+𝑟𝑟)2
(𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥(1+𝜇𝜇)2(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Foreign interest rate: 𝜕𝜕𝛼𝛼
∗

𝜕𝜕𝑟𝑟∗
= (𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥(1+𝜇𝜇)2(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0 

Spot exchange rate: 𝜕𝜕𝛼𝛼
∗

𝜕𝜕𝑆𝑆𝑡𝑡
= − (𝜆𝜆𝑓𝑓)2{(1+𝑑𝑑)+𝜇𝜇(1+𝑐𝑐)}

𝑥𝑥(1+𝜇𝜇)2𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Forward exchange rate: 𝜕𝜕𝛼𝛼
∗

𝜕𝜕𝐹𝐹𝑡𝑡
= (𝜆𝜆𝑓𝑓)2(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥(1+𝜇𝜇)2(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0 

Comparative statics over the import mis-invoicing rate: 

Domestic interest rate: 𝜕𝜕𝛽𝛽
∗

𝜕𝜕𝑟𝑟
= − 1

(1+𝑟𝑟)2
𝜇𝜇(𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥𝑚𝑚(1+𝜇𝜇)2(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Foreign interest rate: 𝜕𝜕𝛽𝛽
∗

𝜕𝜕𝑟𝑟∗
= 𝜇𝜇(𝜆𝜆𝑓𝑓)2𝐹𝐹𝑡𝑡(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥𝑚𝑚(1+𝜇𝜇)2(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0 
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Spot exchange rate: 𝜕𝜕𝛽𝛽
∗

𝜕𝜕𝑆𝑆𝑡𝑡
= − 𝜇𝜇(𝜆𝜆𝑓𝑓)2{(1+𝑑𝑑)+𝜇𝜇(1+𝑐𝑐)}

𝑥𝑥𝑚𝑚(1+𝜇𝜇)2𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

< 0 

Forward exchange rate: 𝜕𝜕𝛽𝛽
∗

𝜕𝜕𝐹𝐹𝑡𝑡
= 𝑚𝑚(𝜆𝜆𝑓𝑓)2(1+𝑟𝑟∗)(1+𝑏𝑏∗)(1−𝑇𝑇∗)(1+𝜇𝜇)

𝑥𝑥𝑚𝑚(1+𝜇𝜇)2(1+𝑟𝑟)(1+𝑏𝑏)(1−𝑇𝑇)𝑝𝑝{� 𝜆𝜆𝜆𝜆
1+𝜇𝜇�

2
(1+𝜇𝜇2)−𝑓𝑓2}

> 0. 

In terms of intuitive justification, if domestic rate of return on investment increases, the 

trader/investors might not take risk of converting domestic money (income) into foreign 

capital by trade mis-reporting and hence incentive to invest as a foreigner (through FDI mis-

reporting) decreases (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑏𝑏
< 0). In contrast, an increase in return of FDI induces the domestic 

investor to fabricate the data and invest as foreigner (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑏𝑏∗
> 0). Tax on domestic investment 

income increases the chances of FDI mis-reporting (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑇𝑇
> 0). Similarly, if the tax rate on 

FDI income increases �𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑇𝑇∗
< 0� , incentive for FDI misreporting falls. When foreign real 

interest rate increases, the corrupt exporter and importer will get more incentive to take the 

capital abroad in a hidden manner and hence the urge to get back the money by fabricating 

FDI data increases automatically �𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑟𝑟∗
> 0� ; the opposite happens in case of domestic rate of 

interest (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑟𝑟
< 0). Same argument prevails for spot and forward exchange rates. If forward 

exchange rate rises, more capital outflow will take place through trade channel which, in turn, 

rises the FDI mis-reporting (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝐹𝐹𝑡𝑡
> 0) and the reverse happens for spot exchange rate (𝜕𝜕𝛾𝛾

∗

𝜕𝜕𝑆𝑆𝑡𝑡
<

0). Finally, the probability of detecting corrupt activity, of course, discourages the act of 

misreporting (𝜕𝜕𝛾𝛾
∗

𝜕𝜕𝑝𝑝
< 0). 

4. Conclusion 

Any study that takes up a set of secondary data to check the incidence of corruption in the 

sphere of international economics is indeed a challenging task. Nevertheless, we have taken 
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up this difficult job of finding the degree and nature of unrecorded or hidden capital flight 

across border by cross-examining the bilateral trade and FDI data which are mirror in nature. 

This paper establishes a relationship between export and import mis-invoicing in a panel 

VECM using the bilateral data from BRICS with the USA. By the same mechanism, we find 

that a part of the hidden capital outflow that takes place through the trade channel, might 

come back in the home country by fabricating and overreporting the FDI inflow data. Based 

on our empirical evidence, we build an analytical framework to rationalise the mis-invoicing 

behaviour of the corrupt traders and investors. We attribute the intentional fabrication of the 

dishonest agents to several trade and macro instruments like spot and forward exchange rates, 

home and foreign interest rates, returns and taxes on home vis-à-vis foreign investments.  

There might be several other reasons and many more avenues to transfer the scarce capital 

from the developing countries to the developed parts of the world, but this paper considers 

two of the most important channels – international trade and FDI, comprehensively proving 

that a significant amount of capital moves illegally across the international borders. There 

could be some important extensions of this paper. Firstly, the dynamics of optimal rate of 

mis-reporting may be tested empirically. Secondly, given that a long and historic time series 

data are available for each of the BRICS countries, a country level exercise could throw some 

specific signals about the incidence of corrupt acts and loss of capital and impact on the local 

economy. Thirdly, an exercise based on disaggregate level data might reveal the 

commodities/services that are more prone to facilitate hidden capital movements. Finally, the 

policy makers would do better to keep in mind that stringent regulation might not always be 

fruitful for the country in question. They may cross-verify the effectiveness of the regulatory 

trade, investment and capital control by utllising the partner country data, especially when the 

data are mirror in nature. 
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Appendices 

Table A1: Export Mis-invoicing between BRICS and USA 

Year Country Official export Actual export 𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 𝐵𝐵𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 
2000 Brazil 13380.73 14393.1 -197.6617354 -0.014557075 
2001 Brazil 14379.13 15258.7 -15.87 -0.001102466 
2002 Brazil 15535.24 16721.9 -240.1382415 -0.015222345 
2003 Brazil 16901.01 18964.8 -990.3094377 -0.055351388 
2004 Brazil 20341.73 22733.7 -1105.161757 -0.051530172 
2005 Brazil 22741.89 26220.6 -1994.524524 -0.080631107 
2006 Brazil 24680.38 28031.2 -1764.152274 -0.066711429 
2007 Brazil 25342.57 27193.3 -311.4896688 -0.012141926 
2008 Brazil 27734.72 32072.9 -2522.733873 -0.083375619 
2009 Brazil 15809.02 21017.7 -4019.000624 -0.202693 
2010 Brazil 19466.06 24968.6 -4089.222549 -0.173601079 
2011 Brazil 25942.95 31736.52199 -3997.162276 -0.133505241 
2012 Brazil 26849.88 32123.37869 -3455.197746 -0.114013835 
2013 Brazil 24861.14 27630.99558 -1205.837848 -0.046259213 
2014 Brazil 27144.93 30536.55155 -1663.142072 -0.057731817 
2015 Brazil 24215.98 27405.26165 -1638.044565 -0.063357441 
2016 Brazil 23300.53 26175.6633 -1393.491729 -0.056430327 
2017 Brazil 27108.23 29427.31722 -653.3932416 -0.023535847 
2018 Brazil 29096.65 31161.37 -300.8688679 -0.010234499 
2019 Brazil 29539.52 30853.09 432.8313208 0.014870511 
2000 China 52199.84 106214.7 -48002.70417 -0.479056726 
2001 China 54395.06 109391.6 -48804.56264 -0.472914158 
2002 China 70063.83 133490.4 -55870.51262 -0.443647958 
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2003 China 92683.72 163255.3 -61330.71896 -0.398214098 
2004 China 125180.7 210525.8 -73428.54527 -0.369713631 
2005 China 163348.3 259837.8 -81781.667 -0.333625697 
2006 China 203897.9 305787.6 -84580.93092 -0.29319628 
2007 China 233180.6 340117.7 -87685.11372 -0.273276635 
2008 China 252786.4 356318.9 -83363.51766 -0.247995065 
2009 China 221384.3 309557.7 -70651.21904 -0.241926763 
2010 China 283678.8 382982.9 -77625.78781 -0.214848587 
2011 China 324856.5 399371.2326 -51908.84216 -0.137775003 
2012 China 352539.6 425619.0826 -48987.84381 -0.122003727 
2013 China 369006.7 440434.3341 -46497.37532 -0.111905939 
2014 China 397099.3 466754.4552 -43235.07716 -0.098186919 
2015 China 410782.8 481880.7635 -43821.67884 -0.096395173 
2016 China 389714.4 462813.0005 -46901.58917 -0.107420674 
2017 China 433744.9 505597.065 -43233.47531 -0.090640328 
2018 China 480688.7 539503.43 -28276.83 -0.055557459 
2019 China 418584.3 452243.44 -8060.504717 -0.018892778 
2000 India 9083.25 11034.3 -1326.466981 -0.127425845 
2001 India 8318.847 10290.5 -1389.171888 -0.143095302 
2002 India 10308.34 12449.6 -1436.561649 -0.122313596 
2003 India 11363.89 13752.2 -1609.886706 -0.124087776 
2004 India 12839.27 16436.7 -2667.047327 -0.171997431 
2005 India 16475.21 19875.1 -2274.885917 -0.121326638 
2006 India 18515.46 22992.7 -3175.761583 -0.146407655 
2007 India 20285.37 25113.6 -3406.704796 -0.143790897 
2008 India 22418.45 26931.5 -2988.627872 -0.117629747 
2009 India 18280.02 22043.2 -2515.452365 -0.120961544 
2010 India 23611.47 30706.8 -5357.211189 -0.184931151 
2011 India 33359.49 36154.49564 -748.5279888 -0.021945809 
2012 India 36195.99 40512.64404 -2023.484853 -0.052943815 
2013 India 38710.93 41808.50873 -731.055009 -0.018534943 
2014 India 42495.62 45244.01994 -187.4163684 -0.004390886 
2015 India 40400.33 44741.39054 -1808.529639 -0.042847158 
2016 India 41950.54 45998.43829 -1444.211259 -0.033280781 
2017 India 46065.27 48631.28635 186.6979698 0.004069394 
2018 India 51614.04 54407.47 286.2381132 0.005576668 
2019 India 54221.27 57665.48 -180.1262264 -0.003311059 
2000 Russia 7971.797 7830 585.0043542 0.079195992 
2001 Russia 5944.402 6531.6 -217.4852605 -0.035295238 
2002 Russia 6516.902 7145.6 -224.2299985 -0.033262959 
2003 Russia 6081.55 9084.9 -2489.110443 -0.290422247 
2004 Russia 8354.413 12560.3 -3494.926344 -0.29494693 
2005 Russia 7474.714 16150 -7761.13476 -0.509399557 
2006 Russia 8909.207 20731.1 -10648.43404 -0.544464118 
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2007 Russia 8304.533 20221.1 -10771.97615 -0.564672284 
2008 Russia 13893.74 27932.2 -12457.392 -0.472745989 
2009 Russia 7637.576 18994.2 -10281.481 -0.573773566 
2010 Russia 11927.3 26534 -13104.77976 -0.523519505 
2011 Russia 15662.84 34619.04935 -16996.64315 -0.520419887 
2012 Russia 12963.53 29364.79655 -14739.10503 -0.532046981 
2013 Russia 11177.06 27085.6907 -14375.47855 -0.562585146 
2014 Russia 10640.83 23658.08316 -11678.11954 -0.523237941 
2015 Russia 9536.528 16561.6844 -6087.702112 -0.389632122 
2016 Russia 9468.553 14512.46222 -4222.449015 -0.308410516 
2017 Russia 10977.89 17003.32326 -5062.98092 -0.31563005 
2018 Russia 12742.6 20795.48 -6875.777358 -0.350476354 
2019 Russia 13227.47 22284.76 -7795.888491 -0.370820318 
2000 South Africa 2406.831 4316.8 -1665.621775 -0.408997193 
2001 South Africa 2398.009 4588 -1930.293298 -0.445970117 
2002 South Africa 2427.074 4182.7 -1518.869285 -0.384919177 
2003 South Africa 3824.06 4830.6 -733.1101733 -0.160869619 
2004 South Africa 4658.768 6168 -1160.100012 -0.199368679 
2005 South Africa 4894.652 6071.1 -832.8011962 -0.14540516 
2006 South Africa 6069.58 7751 -1242.684347 -0.169945221 
2007 South Africa 7537.841 9291.1 -1227.347781 -0.140025255 
2008 South Africa 8082.601 10201.7 -1541.643803 -0.160183345 
2009 South Africa 5002.681 6043.8 -699.0175472 -0.122598134 
2010 South Africa 7214.018 8393.6 -704.472075 -0.08896545 
2011 South Africa 8214.556 9486.919792 -735.3680371 -0.082164721 
2012 South Africa 7832.4 8672.332572 -349.0458906 -0.042663106 
2013 South Africa 6967.443 8465.279285 -1018.669708 -0.127555141 
2014 South Africa 6475.864 8317.796985 -1371.114003 -0.174731464 
2015 South Africa 6221.303 7334.834062 -698.3520285 -0.100922958 
2016 South Africa 5531.779 6759.200474 -844.8252268 -0.132488265 
2017 South Africa 6681.2 7759.358 -638.9490566 -0.087286345 
2018 South Africa 6385.07 8469.79 -1605.297925 -0.200904131 
2019 South Africa 6285.49 7798.93 -1071.991132 -0.145700833 

Reference: Authors’ calculation using data from DOTS, IMF 

Table A2: Import Mis-invoicing between BRICS and USA 

Year Country Official import Actual import 𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 𝐵𝐵𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚 
2000 Brazil 13782.52805 15182.8 -2311.23995 -0.14361 
2001 Brazil 13820.58013 15928.4 -3063.523869 -0.18144 
2002 Brazil 11064.54544 12408.7 -2088.676556 -0.1588 
2003 Brazil 10310.14671 11218.2 -1581.145293 -0.13297 
2004 Brazil 12210.17573 13863.2 -2484.816273 -0.16909 
2005 Brazil 13623.62377 15345.6 -2642.712233 -0.16247 
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2006 Brazil 15747.49571 19227.4 -4633.548288 -0.22735 
2007 Brazil 20035.22397 24628.4 -6070.880027 -0.23255 
2008 Brazil 27391.96317 32910.1 -7492.742831 -0.21479 
2009 Brazil 21528.12076 26175.1 -6217.485245 -0.22409 
2010 Brazil 28899.7174 35357.4 -8579.126601 -0.22891 
2011 Brazil 36274.69564 43018.83899 -9325.273683 -0.2045 
2012 Brazil 34549.39558 43771.27824 -11848.15935 -0.25536 
2013 Brazil 38451.88195 44092.97653 -8286.673173 -0.1773 
2014 Brazil 37417.08915 42429.39319 -7558.067636 -0.16805 
2015 Brazil 28365.35206 31665.65544 -5200.242708 -0.15493 
2016 Brazil 25611.19463 30297.08101 -6503.71124 -0.20251 
2017 Brazil 26610.38822 37076.91517 -12691.14186 -0.32292 
2018 Brazil 31107.08 39494.18 -10756.7508 -0.25695 
2019 Brazil 32234.2 43083.3 -13434.098 -0.29417 
2000 China 22376.061 15963.7 5454.539 0.322343 
2001 China 26221.023 19234.9 5832.029 0.286038 
2002 China 27251.426 22052.7 3875.564 0.165793 
2003 China 33961.057 28418.5 3837.447 0.12739 
2004 China 44743.888 34721 7939.628003 0.215726 
2005 China 48994.47 41836.7 4647.568 0.1048 
2006 China 59326.08 55224 788.64 0.013472 
2007 China 69997.597 65238.4 844.893 0.012218 
2008 China 81722.631 71457 5978.211 0.078926 
2009 China 77772.47 69576 4021.91 0.054534 
2010 China 101959.2048 91878.3 4568.206824 0.046906 
2011 China 119163.7425 104121.5236 8794.927417 0.079687 
2012 China 128637.6086 110516.6157 11489.99595 0.098081 
2013 China 146979.1472 121721.1489 17954.72936 0.139158 
2014 China 154136.2204 123675.6674 23040.01299 0.175749 
2015 China 144867.0844 116186.2623 21709.64635 0.176276 
2016 China 135662.284 115775.1228 12940.65387 0.105447 
2017 China 154932.9723 130369.5296 16741.27093 0.121145 
2018 China 156259.14 120341.43 28697.2242 0.224967 
2019 China 123235.66 106626.77 10211.2838 0.090346 
2000 India 3152.250001 3652.7 -719.611999 -0.18586 
2001 India 3058.884859 3764.2 -931.167141 -0.23337 
2002 India 4129.410152 4098 -214.469848 -0.04937 
2003 India 4890.380287 4986.4 -395.203713 -0.07477 
2004 India 5981.205203 6095 -479.494797 -0.07422 
2005 India 8848.415103 7957.9 413.041103 0.048965 
2006 India 11172.88437 10091.3 476.106371 0.044509 
2007 India 18708.4042 17592.4 60.4602 0.003242 
2008 India 18628.01179 18666.4 -1158.37221 -0.05854 
2009 India 16643.61202 16462.4 -806.53198 -0.04622 
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2010 India 19135.63374 19222.8 -1240.53426 -0.06088 
2011 India 23454.08012 21542.18438 619.3646781 0.027124 
2012 India 25141.62109 22105.73786 1709.538961 0.072957 
2013 India 23479.82406 21811.3513 359.7916768 0.015562 
2014 India 21234.24786 21607.50271 -1669.705011 -0.0729 
2015 India 20701.164 21529.61222 -2120.224958 -0.09291 
2016 India 20574.51943 21688.96273 -2415.781065 -0.10508 
2017 India 24064.04 25700.46158 -3178.449275 -0.11667 
2018 India 33003.03 33120.08 -2104.2548 -0.05994 
2019 India 34951.02 34409.59 -1523.1454 -0.04176 
2000 Russia 2703.246116 2300.8 264.398116 0.108411 
2001 Russia 3198.622587 2724 311.182587 0.107771 
2002 Russia 2922.954403 2398.5 380.544403 0.149679 
2003 Russia 2930.970066 2450 333.970066 0.128598 
2004 Russia 3205.255745 2958.9 68.821745 0.021943 
2005 Russia 4571.117607 3942.4 392.173607 0.093845 
2006 Russia 6417.445195 4716.9 1417.531195 0.283511 
2007 Russia 9501.645231 7365.3 1694.427231 0.217033 
2008 Russia 13804.45817 9335.2 3909.146168 0.39505 
2009 Russia 8645.436275 5382.8 2939.668275 0.51521 
2010 Russia 9842.288102 5968 3516.208102 0.555827 
2011 Russia 11109.61995 8318.43925 2292.074346 0.259945 
2012 Russia 15503.41258 10695.29138 4166.403711 0.367505 
2013 Russia 16717.71102 11144.52579 4904.513681 0.415172 
2014 Russia 18724.55823 10752.77251 7326.619372 0.642802 
2015 Russia 11580.66016 7086.655834 4068.80498 0.541651 
2016 Russia 11047.04978 5797.520847 4901.677678 0.797621 
2017 Russia 12664.06669 6987.121082 5257.718341 0.709893 
2018 Russia 12690.73 6667.64 5623.0316 0.795596 
2019 Russia 13422.18 5786.75 7288.225 1.188177 
2000 South Africa 3363.365454 3099.6 77.789454 0.023676 
2001 South Africa 3190.26774 2961.7 50.86574 0.016202 
2002 South Africa 3152.949254 2525.2 476.237254 0.177919 
2003 South Africa 3546.872545 2821.3 556.294545 0.186016 
2004 South Africa 4237.562914 3172.2 875.030914 0.26023 
2005 South Africa 4539.958536 3881.7 425.356536 0.103377 
2006 South Africa 5490.768133 4461.8 761.260133 0.16096 
2007 South Africa 6524.370494 5518.1 675.184494 0.115432 
2008 South Africa 7533.052034 6494.8 648.564034 0.094207 
2009 South Africa 5243.959515 4460.7 515.617515 0.109048 
2010 South Africa 6351.431727 5626.7 387.129727 0.064908 
2011 South Africa 8510.464285 7271.282389 802.9049527 0.104171 
2012 South Africa 7953.797454 7552.773511 -52.14246766 -0.00651 
2013 South Africa 6970.816193 7293.323156 -760.1063524 -0.09832 
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2014 South Africa 7006.789315 6369.749033 254.85534 0.037746 
2015 South Africa 6408.534185 5459.162194 621.8222594 0.107457 
2016 South Africa 5299.540346 4685.292176 333.1306394 0.067077 
2017 South Africa 5862.28 5042.79643 516.9157842 0.096704 
2018 South Africa 5875.4 5517.08 27.2952 0.004667 
2019 South Africa 6143.33 5333.72 489.5868 0.086595 

Reference: Authors’ calculation using data from DOTS, IMF 

Table A3: Illicit capital outflow and inflow 

Year Country Actual FDI inflow Official FDI inflow Illicit capital inflow Illicit capital outflow 
2010 Brazil 66963 118747.7 51784.74 -4489.9 
2011 Brazil 74840 113693.6 38853.57 -5328.11 
2012 Brazil 76821 105105 28284.01 -8392.96 
2013 Brazil 69760 93765.81 24005.81 -7080.84 
2014 Brazil 69548 95918.37 26370.37 -5894.93 
2015 Brazil 56847 81257.46 24410.46 -3562.2 
2016 Brazil 67922 101267.2 33345.24 -5110.22 
2017 Brazil 77486 109611.1 32125.13 -12037.7 
2018 Brazil 79032 107987.1 28955.06 -10455.9 
2019 Brazil 81731 117028.1 35297.06 -13866.9 
2010 India 24666 35797.5 11131.5 4116.677 
2011 India 19000 31995.36 12995.36 1367.893 
2012 India 25413 35556.35 10143.35 3733.024 
2013 India 24850 39072.72 14222.72 1090.847 
2014 India 33241 52631.42 19390.42 -1482.29 
2015 India 35361 52861.97 17500.97 -311.695 
2016 India 40121 57101.17 16980.17 -971.57 
2017 India 45160 73265.93 28105.93 -3365.15 
2018 India 42444 83865.33 41421.33 -2390.49 
2019 India 45883 78030.29 32147.29 -1343.02 
2010 China 58996 63454.19 4458.191 82193.99 
2011 China 53661 57750.56 4089.559 60703.77 
2012 China 54514 62960.23 8446.232 60477.84 
2013 China 60454 76464.56 16010.56 64452.1 
2014 China 82244 70264.16 -11979.8 66275.09 
2015 China 92150 78489.56 -13660.4 65531.33 
2016 China 97458 70119.6 -27338.4 59842.24 
2017 China 105146 72202.36 -32943.6 59974.75 
2018 China 109332 74001.96 -35330 56974.05 
2019 China 116203 67473.89 -48729.1 18271.78 
2010 Russia 10040 5380.03 -4659.97 -5178.97 
2011 Russia 11285 3397.569 -7887.43 -8589.93 
2012 Russia 13389 2877.807 -10511.2 -884.167 
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2013 Russia 13280 17979.22 4699.222 2382.357 
2014 Russia 9764 1685.793 -8078.21 5325.11 
2015 Russia 10259 1335.576 -8923.42 112.9768 
2016 Russia 14357 2557.758 -11799.2 -113.711 
2017 Russia 13786 3054.465 -10731.5 -296.475 
2018 Russia 14071 3173.711 -10897.3 -2476.7 
2019 Russia 14439 3440.005 -10999 -2403.78 
2010 South Africa 6017 15314.71 9297.705 1091.602 
2011 South Africa 5870 12111.16 6241.164 1538.273 
2012 South Africa 5471 11710.89 6239.886 296.9034 
2013 South Africa 6457 9355.043 2898.043 258.5634 
2014 South Africa 7346 9529.615 2183.615 1625.969 
2015 South Africa 6926 7527.822 601.8225 1320.174 
2016 South Africa 7398 9250.719 1852.719 1177.956 
2017 South Africa 8058 10475.29 2417.287 1155.872 
2018 South Africa 7313 9013.361 1700.361 1632.592 
2019 South Africa 7812 8783.547 971.5474 1561.582 

Reference: Authors’ calculation using data from CDIS & DOTS, IMF 

Table A4a: Descriptive statistics of RXmis 

COUNTRY Mean Max Min. Std. Dev. Skew. Kurt. Obs. 
Brazil -0.06236 0.014871 -0.20269 0.057145 -0.98876 3.376797 20 
China -0.23036 -0.01889 -0.47906 0.147001 -0.34674 1.807913 20 
India -0.08458 0.005577 -0.18493 0.06478 0.119962 1.476143 20 

Russia -0.38183 0.079196 -0.57377 0.194226 1.077065 3.145184 20 
South Africa -0.17608 -0.04266 -0.44597 0.110121 -1.45482 4.037997 20 

All -0.18704 0.079196 -0.57377 0.16875 -0.88535 2.631766 100 
Reference: Authors’ calculation using software EViews 

Table A4b: Descriptive statistics of RMmis 

COUNTRY Mean Max Min. Std. Dev. Skew. Kurt. Obs. 
Brazil -0.20564 -0.13297 -0.32292 0.050661 -0.63939 2.751883 20 
China 0.13195 0.322343 0.012218 0.083458 0.674573 2.880274 20 
India -0.05301 0.072957 -0.23337 0.076173 -0.45216 3.16014 20 

Russia 0.414762 1.188177 0.021943 0.30396 0.788719 3.099274 20 
South Africa 0.085578 0.26023 -0.09832 0.078851 -0.06665 3.497879 20 

All 0.074729 1.188177 -0.32292 0.255122 1.49985 6.499642 100 
Reference: Authors’ calculation using software EViews 
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Table A4c: Descriptive statistics of ICO 

COUNTRY Mean Max Min. Std. Dev. Skew. Kurt. Obs. 
Brazil -7621.97 -3562.2 -13866.9 3468.299 -0.62324 2.056526 10 
China 59469.69 82193.99 18271.78 16092.46 -1.61711 5.801599 10 
India 44.42265 4116.677 -3365.15 2494.538 0.451087 2.056124 10 

Russia -1212.33 5325.11 -8589.93 3840.59 -0.28402 2.958329 10 
South Africa 1165.949 1632.592 258.5634 509.103 -0.96542 2.544957 10 

All 10369.15 82193.99 -13866.9 26041.49 1.592703 3.870721 50 
Reference: Authors’ calculation using software EViews 

Table A4d: Descriptive statistics of ICI 

COUNTRY Mean Max Min. Std. Dev. Skew. Kurt. Obs. 
Brazil 32343.14 51784.74 24005.81 8341.376 1.261982 3.957993 10 
China -13697.7 16010.56 -48729.1 21790.78 -0.15943 1.71109 10 
India 20403.9 41421.33 10143.35 10244.17 0.955946 2.699634 10 

Russia -7978.81 4699.222 -11799.2 4931.564 1.882945 5.515447 10 
South Africa 3440.415 9297.705 601.8225 2840.404 0.993826 2.695669 10 

All 6902.193 51784.74 -48729.1 20706.38 -0.27173 3.076553 50 
Reference: Authors’ calculation using software EViews 

Table A5: Optimal lag length section of VAR model corresponding to Proposition 1 

       
        Lag LogL LR FPE AIC SC HQ 
       
       0  45.79170 NA   0.001147 -1.094792 -1.035242 -1.070917 

1  197.3101  291.6730  2.87e-05 -4.782753  -4.604101*  -4.711126* 
2  200.0895  5.211255  2.96e-05 -4.752236 -4.454483 -4.632859 
3  205.5270   9.923573*   2.86e-05*  -4.788176* -4.371321 -4.621047 
4  208.0826  4.536086  2.97e-05 -4.752064 -4.216108 -4.537184 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   
 FPE: Final prediction error     
 AIC: Akaike information criterion     
 SC: Schwarz information criterion     
 HQ: Hannan-Quinn information criterion    

Reference: Authors’ calculation using software EViews 
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Table A6: VAR result corresponding to Proposition 1 

 
   
    RXmis RMmis 
   
   RXmis (-1)  0.872366 -0.155395 
  (0.10560)  (0.16328) 
 [ 8.26089] [-0.95173] 
   

RXmis (-2)  0.298188  0.004338 
  (0.14180)  (0.21924) 
 [ 2.10293] [ 0.01979] 
   

RXmis (-3) -0.361892  0.028265 
  (0.10688)  (0.16525) 
 [-3.38600] [ 0.17104] 
   

RMmis (-1)  0.029090  0.758343 
  (0.07882)  (0.12187) 
 [ 0.36908] [ 6.22279] 
   

RMmis (-2) -0.028330  0.153263 
  (0.09669)  (0.14949) 
 [-0.29301] [ 1.02522] 
   

RMmis (-3) -0.110695  0.136254 
  (0.08194)  (0.12670) 
 [-1.35088] [ 1.07544] 
   

C -0.026407 -0.014767 
  (0.01166)  (0.01803) 
 [-2.26393] [-0.81883] 
   
    R-squared  0.873433  0.887715 

 Adj. R-squared  0.863698  0.879077 
 Sum sq. resids  0.279599  0.668409 
 S.E. equation  0.059872  0.092571 
 F-statistic  89.71276  102.7764 
 Log likelihood  122.3648  85.32426 
 Akaike AIC -2.714466 -1.842924 
 Schwarz SC -2.513306 -1.641764 
 Mean dependent -0.184183  0.083148 
 S.D. dependent  0.162169  0.266207 

   
    Determinant resid covariance (dof adj.)  3.07E-05 

 Determinant resid covariance  2.59E-05 
 Log likelihood  207.6901 
 Akaike information criterion -4.557413 
 Schwarz criterion -4.155094 

   
   Reference: Authors’ calculation using software EViews 
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Table A7: VEC Residual Serial Correlation LM Tests corresponding to Proposition 1 

   
   Lags LM-Stat Prob 
   
   1  2.154023  0.7075 

2  3.860330  0.4252 
3  3.038263  0.5514 
   
   Reference: Authors’ calculation using software EViews 

Table A8: VEC Residual Heteroskedasticity Tests corresponding to model in Proposition 1 

   Joint test:     
      
      Chi-sq df Prob.    
      
       23.81346 30  0.7804    
      
            
   Individual components:    

      
      Dependent R-squared F(10,74) Prob. Chi-sq(10) Prob. 
      
      res1*res1  0.140565  1.210307  0.2987  11.94801  0.2886 

res2*res2  0.038744  0.298263  0.9795  3.293254  0.9737 
res2*res1  0.097206  0.796780  0.6320  8.262545  0.6032 

      
      Reference: Authors’ calculation using software EViews 
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Figure A1: Inverse of AR Characteristics roots of VECM corresponding to Proposition 1 
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Figure A2: Graphs of Impulse Response Functions of VECM corresponding to Proposition 1 
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Figure A3: Graphs of Variance Decomposition of VECM corresponding to Proposition 1 

Table A9: Optimal lag length section of VAR model corresponding to Proposition 2 

       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -795.5404 NA   2.13e+17  45.57374  45.66261  45.60442 

1 -714.7466  147.7373  2.64e+15  41.18552   41.45215*   41.27756* 
2 -712.5060  3.840931  2.93e+15  41.28606  41.73044  41.43946 
3 -706.4616   9.671151*   2.63e+15*   41.16923*  41.79137  41.38399 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   
 FPE: Final prediction error     
 AIC: Akaike information criterion     
 SC: Schwarz information criterion     
 HQ: Hannan-Quinn information criterion    

       
Reference: Authors’ calculation using software EViews 
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Table A10: VAR result corresponding to Proposition 2 

   
    ICI ICO 
   
   ICI(-1)  0.627184  0.014364 
  (0.15044)  (0.15863) 
 [ 4.16902] [ 0.09055] 
   

ICI(-2)  0.260943  0.077288 
  (0.20169)  (0.21267) 
 [ 1.29377] [ 0.36342] 
   

ICI(-3)  0.058294  0.025705 
  (0.15298)  (0.16130) 
 [ 0.38106] [ 0.15935] 
   

ICO(-1)  0.056410  1.389313 
  (0.39418)  (0.41564) 
 [ 0.14311] [ 3.34260] 
   

ICO(-2) -1.108353 -0.681024 
  (0.46259)  (0.48777) 
 [-2.39599] [-1.39621] 
   

ICO(-3)  0.823542  0.240701 
  (0.25028)  (0.26390) 
 [ 3.29049] [ 0.91208] 
   

C  834.2634 -1916.636 
  (1437.83)  (1516.09) 
 [ 0.58022] [-1.26420] 
   
    R-squared  0.931836  0.939994 

 Adj. R-squared  0.917230  0.927136 
 Sum sq. resids  1.13E+09  1.26E+09 
 S.E. equation  6366.611  6713.142 
 F-statistic  63.79597  73.10329 
 Log likelihood -352.3166 -354.1716 
 Akaike AIC  20.53238  20.63838 
 Schwarz SC  20.84345  20.94945 
 Mean dependent  5034.371  9594.335 
 S.D. dependent  22129.48  24869.55 

   
    Determinant resid covariance (dof adj.)  1.82E+15 

 Determinant resid covariance  1.17E+15 
 Log likelihood -706.4616 
 Akaike information criterion  41.16923 
 Schwarz criterion  41.79137 

   
   Reference: Authors’ calculation using software EViews 
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Table A11: VEC Residual Serial Correlation LM Tests corresponding to Proposition 2 

   
   Lags LM-Stat Prob 
   
   1  2.384696  0.6654 

2  8.328217  0.0803 
3  0.985577  0.9120 
   

Reference: Authors’ calculation using software EViews 

Table A12: VEC Residual Heteroskedasticity Tests corresponding to model in Proposition 2 

   Joint test:     
      
      Chi-sq df Prob.    
      
       36.15133 30  0.2032    
      
            
   Individual components:    

      
      Dependent R-squared F(10,24) Prob. Chi-sq(10) Prob. 
      
      res1*res1  0.220474  0.678795  0.7332  7.716602  0.6565 

res2*res2  0.289746  0.979072  0.4862  10.14110  0.4282 
res2*res1  0.403717  1.624933  0.1591  14.13009  0.1671 

      
      

  
 

     
Reference: Authors’ calculation using software EViews 
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Figure A4: Inverse of AR Characteristics roots of VECM corresponding to Proposition 2 
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Figure A5: Graphs of Impulse Response Functions of VECM corresponding to Proposition 2 
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Figure A6: Graphs of Variance Decomposition of VECM corresponding to Proposition 2 
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