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1 Introduction

In this paper, we study the determinants of traggnvoicing. We contribute to the literature
in the following ways: firstly, we present a simpfeicroeconomic framework which
simultaneously analyzes the effect of microeconommicentives and deterrents on the
macroeconomic phenomenon of trade misinvoicings Hpproach takes into account that the
financial incentives for trade misinvoicing deteneithe decision as twhetherand how
much exports/imports to underinvoice or overinvoice, vdas the deterrents to trade
misinvoicing only have an impact on the optimatountof misinvoicing. Secondly, we test
the derived theoretical hypotheses using a rich gat of 86 countries over the period 1980 to
2005.

Trade misinvoicing occurs if the true value of estpoor imports deviates from the
amount of exports or imports entrepreneurs remothé authorities. An interesting literature
has emerged that studies the determinants of trasi@voicing by analyzing bilateral trade
partner statistics (for recent examples, see, Eigman and Wei (2007), Berger and Nitsch
(2008), and Farzanegan (2008). Trade misinvoicwgypically motivated by financial
incentives, for example by benefiting from a premiwat the black market for foreign
exchange or by evading tariffs or taxes. While ehgpirical literature has mainly focused on
analyzing the incentives for that financial crimee also test the relevance of deterrents to
misinvoice, i.e. the risk of detection and the sadtpunishment.

The microeconomic framework presented in this pajgenonstrates that the financial
incentives for trade misinvoicing, such as the blaarket premium (BMP) or taxes on trade
or income, determinevhetherunderinvoicing or overinvoicing exports/importsgeofitable
for entrepreneurs in a particular counttgd which extenof this type of misinvoicing is
optimal. On the contrary, the deterrents to misicimg, such as the risk of detection or
punishment costs, only have an impact on the detieow muchexports/imports to

misinvoice. For example, a high BMP and high exptakes will lead to export
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underinvoicing, i.e. misinvoicers will report fewexports to the authorities than they actually
sold abroad thereby evading exports taxes and itiegefrom selling the foreign currency-
denominated export revenues at a (high) premiutheablack market for foreign exchange.
The risk of detection, on the contrary, will affetttie decisionhow muchexports to
underinvoice only as the probability that this axins detected is the higher the larger the
scale of that fraud. In a case where export overainwg is optimal, for example because a
negative BMP prevails and no taxes on exportsarned, the risk of detection has an effect
on the absolute extent of export overinvoicing, mdt on the decision whether to
underinvoice or to overinvoice exports.

This dichotomy of the effect of financial incents/é&r misinvoicing and deterrents on
misinvoicing implies splitting the data set intcetihespective types of trade misinvoicing.
Within our empirical framework we consequently gmal four separate panels for each
possible type of trade misinvoicing, namely impartderinvoicing, import overinvoicing,
export underinvoicing, and export overinvoicing,a@ing on data on bilateral trade
discrepancievis a visthe U.S. Applying panel regressions for 86 coesttior the period
1980 to 2005 we test the hypothesized microecondetierminants of each particular type of
trade misinvoicing.

Our results provide evidence for the validity oe ttheoretical hypotheses. We find
robust evidence for the hypothesis that the BMRugnfces the level of trade misinvoicing.
Thus, illegal traders seem to use the black mddtdbreign exchange to launder U.S. dollars
earned through misinvoicing. We also find robusterce that a major incentive for trade
misinvoicing is the evasion of taxes on trade. &lihh tariffs protect domestic producers,
they seem to provide an incentive for illegal tredactivities. Thus, forming free trade areas

and reducing tariffs could not only reduce thism@j it might be also beneficial for
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government revenuésThe motivation to evade income taxes plays howewvdy a minor
role for misinvoicing exports or imports. With resp to the deterrents of misinvoicing our
results suggest that higher direct financial péssltmeasured as fines to GDP, effectively
reduce the extent of trade misinvoicing, whereas @DP per capita, measuring the
opportunity cost of lost labor income in prisorayd no significant role.

The rest of the paper is organized as follows. i8e@ reviews the literature on illicit
trade. Section 3 derives the determinants of traggnvoicing in a simple microeconomic

framework. Section 4 presents the empirical angly&ection 5 concludes.

2 Literature
The theoretical literature on trade misinvoicing ¢@ separated into two main strands. The
first strand analyzes the welfare effects of tradsinvoicing and questions the classic view
that illegal trade, by circumventing tariff distiorts, increases welfare. In their seminal paper
Bhagwati and Hansen (1973) assume that legal dghiltrade is conducted at the same
world market price. While illegal traders avoidiffs they face a less favorable rate of
transformation due to real costs incurred by smingglif the tariff rate equals the cost of
trade misinvoicing, both types of trade can coexistot, each firm trades either legally or
illegally. lllegal trade thus reduces tax revenueshout the corresponding efficiency
improvements. Bhagwati and Hansen therefore coectbdt illegal trade does not improve
welfare. Introducing a third non-traded good ints tframework Sheik (1974) showed that
the coexistence of illegal and legal trade can ékane improving.

Pitt (1981) argues that the coexistence of legal idegal trade is an empirical fact.
Within an institutional framework he demonstrateattfirms use legal trade to camouflage

illegal trade and that the welfare consequencesamgiguous. In Pitt's model legal traders

! Farzanegan (2008) presents empirical evidenctaéonegative impact of trade misinvoicing on goveent

revenues in Iran.
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are driven out of the market when other firms tréelgally and illegally. The interesting
intermediate case of illegal trade by some, butatipfirms in the market had been picked up
by Thursby et al. (1991). In a model where legaldérs can coexist with firms that
camouflage their illegal trading activities by légade they show that the coexistence can be
welfare improving and that the welfare effects ltdgal trade are related to the degree of
competition, i.e. welfare is the higher the moren§ are in the market.

The second strand of the theoretical literaturelyaea the determinants of trade
misinvoicing. Pitt (1981) argues that illegal tragsponds to the price disparity, defined as
the difference between the actual domestic pricktha tariff-inclusive world market price.
If, for example, the world market price of an expbte good is below its domestic price most
of the actual export value is traded illegally hesz legal export would produce a loss.
Consequently, the incentive to underinvoice expastghe higher the higher the price
disparity. Pitt (1984) focuses on a further deteant of illegal trade: the BMP for foreign
exchange. He shows that the black market equitibréie supply of foreign exchange from
illegal exports and the demand for it to purchdegal imports. Barnett (2003) presents a
model where smuggling is the means by which (hoomentry) agents can acquire or sell
foreign currency as currency restrictions — suclinasnvertibility of home currency and
portfolio restrictions — prevent them from doing tame at the official exchange rate. The
BMP is then an important determinant of the illegatle volume. Biswas and Matrjit (2005,
2007) also contribute to this strand of the literat Using the well-established concept of
partner trade statistics they find a positive (iega correlation between the BMP and export
(import) underinvoicing since illegal traders s@uy) the foreign exchange of unreported
transactions on the black market.

The costs associated with illegal trade were ingastd in Martin and Panagariya
(1984) and Norton (1988). Besides real resourcdscos illegal trade, such as special

packaging to hide the smuggled good or payment®rgign firms in order to establish
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business relations, Martin and Panagariya (198g)iatty consider the risk of confiscation.

They show that increasing the probability, or casft, confiscation by intensifying law

enforcement is a deterrent to illegal trade. Nortd®88) additionally accounts for

transportation costs and considers competition gnitegal traders. He finds that increasing
fines reduces illegal trade.

To test the theoretical hypotheses about the détants of trade misinvoicing, an
empirical literature has emerged that mainly udes trade discrepancy calculated from
balance of payments data to measure the extemaaé imisinvoicing. An overview of this
rather diverse literature is presented in Tableh&ér& we summarize the research design and

main findings of previous studies.

[Insert Table 1 about here]

Bhagwati (1964) analyzing trade data of Turkey #sdnajor trading partners finds a strong
indication for import underinvoicing in transporuepment and machinery as both product
categories feature high tariffs. Naya and MorgaB6@) study trade statistics in seven
Southeast Asian countries. Their main conclusioth# trade discrepancies in inter-Asian
trade are significantly greater than discrepantiedeveloped countries. McDonald (1985)
analyzes the trade discrepancy ratio between dewejand industrialized countries finding
that export underinvoicing is positively correlatedth export taxes and the BMP. Yeats
(1990) finds that trade data of African countrieslicate large-scale smuggling activities
depending on the examined product category. Momentty, Bahmani-Oskooee and
Goswami (2003), studying illegal trade in developedntries, show that smuggling accounts
for deviations of the exchange rate from purchagiager parity. Pohit and Taneja (2003)
conclude that informal trade between India and Bedesh is motivated by circumventing the

administrative burden. Fisman and Wei (2004) exarttie gap of China's imports from Hong
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Kong concluding that underreporting of import valuand mislabeling of higher-taxed
products as lower-taxed ones are widespread. FismdrnVei (2007) analyze illicit trade in
cultural properties and find that misinvoicing imack products is highly correlated with the
extent of corruption in the exporting country, ading confirmed by Berger and Nitsch
(2008) using an extended set of product categoBeg (2008) valuates the amount of
China’s unreported trade between 2000 and 2005et&b4 trillion. Farzanegan (2008)
applies a multiple indicators multiple causes (Mlkpproach to study the determinants and
extent of illegal trade in Iran. He finds that teadisinvoicing in Iran varies between 6 and 25

percent of total trade in the period 1970 to 2002.

3 The Determinants of Trade Misinvoicing
3.1 Export misinvoicing

A domestic entrepreneur exports a given amounbotig X to the U.S. Export misinvoicing

means that the amount of exports reported to thkodties, X —S*, does not equal the
actual amount of exportsX . The misinvoicer has two options: on the one hamd can

underinvoice exports, which means that the repoaedunt of exports is lower than the
actual amount of exports, i.&* >0 holds. On the other hand she can overinvoice éxpor

i.e. she reports more exports than she actualtyisghe U.S., i.eS* <0 holds.

The decision of the domestic exporter can be $pld two steps: first, she decides
whether to underinvoice or overinvoice exports, aihidepends on a set of financial
incentives that determine the misinvoicing reven@éier the decision about the type of

misinvoicing has been made, she decides, subjelsertexpected profit, about the optimal

absolute amount of export misinvoicing, i.)é.‘:x, which is determined by the financial

incentives and deterrents. Eq. (1) describes thentee of the domestic exported®)’:
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R* = [L-t™ J1-t*Jep”(X - S*)+ 1+ v)ep’Ss*, (1)

wheret™ denotes the domestic tax on income and prdfitsepresents the domestic tax on

exports net export subsidies, is the official exchange rate, i.e. the amountdofmestic
currency units payable for one U.S. dollar at tffiécial foreign exchange market pUs

denotes the U.S. price, and is the BMP, i.e. the percentage premium over tficial
exchange rate on the black market for foreign emgha Given the total amount of exports,

X, the domestic exporter decides whether to undeidevor overinvoice exports.

In the case oéxport underinvoicingS* >0, the exporter reports understated exports
X — S* to the authorities, sells them gt’® in the U.S., and converts the dollar-denominated
proceeds at the official exchange raeinto domestic currency. After paying the tax on
exports,t*, and on incomet™, respectively, this generates a legal after-tapoexrevenue
of (l—tinc)(l—tx)epus(x - S").“ The unreported/underinvoiced expor&;, > 0, are also sold
at pY® in the U.S. But the dollar-denominated underinirmjarevenue is then converted into
domestic currency on the black market where shikzesaan illegal underinvoicing revenue
of (1+ v)epUSSX thereby benefiting from a high/positive BM¥, over the official exchange
rate, e.

In the case oexport overinvoicing S* <0, the entrepreneur overstates the value of

exports and generates a higher legal after-taxrbxemenue(l—t"‘c)(l—tx)epus(x - SX) than

she would have realized without misinvoicing. Thdtifious overinvoiced export revenue is

2 A rising exchange rate therefore means a depiewiaf the domestic currency against the U.S. dolla

% Note that the BMP and the export tax net expdssilies can take negative values.
* Of course, only the legal transactioad"s(x - Sx) are subject to taxation. For simplicity, we do oohsider

any production or procurement costs.
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produced by buying the amount of domestic mo@ey ) ’SS* (cheaply) at the black

market thereby benefiting from a low/negative BMR over the official exchange rate,

Rearranging Eq.(1) yields:
R = [1-t" J1-t*op”SX +|(1+v) - [1-t"™ fi-t* JepSs*. (1)

The first term on the right-hand side of Eq.(1a) shdhe legal export revenue, while the
second term shows the revenue earned by misingpiGime domestic exporter opts fxport
underinvoicing S* >0, if (1+v)—(1—t‘”°)(1—tx)> 0 holds.Export overinvoicing S* <0, is
profitable if (1+v)—(1—tinc)(1—tx)<0 holds. Export underinvoicing is therefore probaifle

taxes and the BMP are high, whereas entrepreniietg bverinvoice if taxes and the BMP
are low.

Having decided whether to underinvoice or to owasice exports, the domestic

her expected profit. To calculate the expectedifprisfe misinvoicer takes into account the

expected costs associated with export misinvoicE{g;x), displayed in Eq.(2):

E(CX): probﬂSX H )F , with dprob/8S* >0, azprob/(asx)2 >0, and

dprob/oH >0 (2)

where pronSX ,H) denotes the probability of detectioR, represents the punishment cost,

and H is an exogenous variable that determines theofigletection. We assume that the risk
of detection,H , is the higher the larger the export quantity treéato the export good’s
value. This implies that it is easier to hide reflly small and expensive goods, such as

antiques or jewelry, from the authorities than ghlkalky products.
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The expected cost of export misinvoicing arisesnfithe risk (with the corresponding

S*|,H)) that the misinvoicing will be detected by thelarities and that

probability prok(

the exporter will subsequently face the punishnoaist F , such as direct financial costs for
fines or opportunity costs for lost labor incomethie case of imprisonment. We assume that
the probability of detection increases with thé& 0§ detection and is assumed to be convex in

the absolute amount of export misinvoicing.

The expected profit of export misinvoicin&(n“) is displayed in Eq.(3):

H)F. 3)

( )=( '”C)(l )epUSX+[1+v (1 '”C)(l t)]e YSgx — pronSX,

Dividing Eq.(3) by the domestic price index®™, and using the definition of the real

exchange rateg = epUS/ p®™, yields the domestic exporter's expected profitaal terms,

denominated in domestic goods:

JF/p*m. (3a)

E()/ pPom = (-t Ja-tJex + |1+ v) - (1t fo-t* e - pronsX H

Optimization of the real profit over the amountexfport misinvoicing yields the result that

the marginal revenue and the marginal cost of éxpainvoicing are equal:

[1+v ( '”C)(l t ]5 lapronSX

/anJF/ pdom (4)
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For the interpretation of our results we focus lbaabsolute valueof export misinvoicing,

S*|.> The hypothesized impact of the exogenous finarinzéntives and deterrents on the

absolute value of both types of export misinvoidmgisplayed in Table 2.

[Insert Table 2 about here]

A higher BMP should increase the absolute amountexjfort underinvoicing as the
entrepreneur can convert the illegal U.S. dollareeinated misinvoicing revenues into
domestic currency at a higher price at the blackketa Export overinvoicing decreases
ceteris paribusif the BMP increases as the entrepreneur mustUh$; dollars needed to
overstate the amount of exports at a higher pricthe black market making this type of
export misinvoicing less profitable.

Tax fraud can also be an incentive to underinveixgorts: underinvoiced exports are
not reported to the authorities and are, thus sobject to taxation. Higher export or income
taxes should therefore raise the profitability ax tevasion thereby increasing the optimal
amount of export underinvoicing. With respect t@mnvoicing we hypothesize the opposite
relation. Overinvoicing exports increases the takdbn and should therefore be negatively

correlated with taxes on income and exports.

® The rationale to focus on the absolute amount sfrmoicing can be described using the followingregke.
An intuitive result is that a higher risk of detiectincreases the expected cost of misinvoicingettne

decreasing the optimal absolute value of both tyesisinvoicing. In the case of export overinvoigj

however, negative values & apply and, thus, the total differentidBX/dH >0 would be positive as the
value of overinvoicing would be less negative # tisk of detection increases. We focus on thelateswalue

of misinvoicing and therefore come to the intuitt@nclusion that the extent of misinvoicing, be it

underinvoicing or overinvoicing, diminishes if thisk of detection increases, sX

/dH <0.
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A real depreciation, i.e. a higher real exchande, rmcreases the optimal amount of
export underinvoicingand overinvoicing. A real depreciation of the domestiarrency
against the U.S. dollar means that the purchasowep parity-adjusted value of the U.S.
dollar-denominated misinvoicing revenue rises dhds, misinvoicing is more profitable in
real terms.

A higher expected cost of misinvoicing should resluthe optimal amount of
underinvoicingand overinvoicing. Higher punishment costs that misioers have to bear in
the case of detection, such as direct financialscwsthe form of fines or opportunity costs
like lost labor income in prison, should increase éxpected costs and therefore reduce the
absolute amount of export underinvoiciagd overinvoicing. A higher risk of detection also
increases the expected cost of export misinvoi@nd should therefore lead to a lower

absolute extent of export underinvoiciagd overinvoicing.

3.2 Import misinvoicing

A domestic entrepreneur imports a given amountoidg M from the U.S. and decides how

much imports to report to the authorities] —S™ . Analogously to the case of export

misinvoicing, the decision problem of the domestiporter consists of two steps. First she
decides whether to underinvoice impor&" >0, where the reported amount of imports is

lower than the actual amount of imports, or to owaice importsS™ <0, where she reports
more imports than she actually bought in the U.$®ieWer to underinvoice or overinvoice
imports depends on the value of financial incerstitheat determine the misinvoicing revenue.

In the second step, the entrepreneur determinesoptienal absolute amount of import

misinvoicing,‘sM ‘ that yields the highest expected profit, which f&inction of the financial

incentivesandthe deterrents to trade misinvoicing.

Eq. (5) displays the expected profit from imporsimvoicing, E(n“' ):
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el )= (-t JRv) - et oS (M - s |-+ vieprss™ - probls |1 F

with dprob/as™ >0, azprob/(as'\" )2 >0, anddprob/oH >0, (5)

wheret™ denotes the domestic tax on income and proRf8) ) is the exogenous revenue of

the importe?, t™ is the import tariff net import subsidies, denotes the official exchange
rate measured as domestic currency units per Wlardat the official foreign exchange
markef, pYS measures the U.S. price, andis the BMP. The expected cost of import

misinvoicing arises from the risk (with the corresding probability prob(|S*

,H)) that the

crime will be detected by the authorities and ttiet importer will subsequently face the
punishment cosE . Analogously to the case export misinvoicing, seuame that the risk of
detection,H , is the higher the larger the import quantity tig&ato the import good’s value.

The domestic entrepreneur impor goods from the U.S. and sells them at the
domestic market earnin&(M) in domestic currency units. The tariff-inclusivagort costs
that she wants to write off against the tax andetoee reports to the authorities equal
(1+tM)epUS(M —SM). After paying the domestic income/profit tax™, the importer
realizes an after-tax profit offt-t"™ JR(M)-(1+t" ep’(M -s" )| on the reported
transactions.

In the case ofmport underinvoicing S™ >0, the entrepreneur pays the unreported

(underinvoiced) American imports using U.S. dollacsight at the black market whereby she

spends(1+v)ep”SS™ domestic currency units. In the caseimport overinvoicing SM <0,

® This exogenous revenue is produced by sellingtioels imported from the U.S. on the home marketi®
sake of simplicity we assume constant revenue.

" Again, rising values ot reflect a depreciation of the domestic currencgiass the U.S. dollar.
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she overstates her import costs, thereby redubmgncome tax burden, and hides that crime
in following way: she reports the overstated impmsts to the authorities and buys the U.S.
dollar funds, needed to pay the fictitious imporbkeaply at the official foreign exchange

market. But instead of buying the overinvoicedifiotis imports, she actually converts these
U.S. dollar funds into domestic currency therelnfiing from a high BMP.

Rearranging Eq.(5) we can determine if underinvigg@r overinvoicing prevails:
E(nM ): (1—ti”°1R(M)— (1+tM )epUSM]+ [(1—t‘”°)(1+t“" )— (1+v)]epUSSM - pronSM ‘,H)F . (5a)

The first term on the right-hand side of Eq.(5a)ved the net profit from selling the import

goods legally on the home market, while the sedenth shows the net profit produced by
misinvoicing.Import underinvoicing S™ > 0, is optimal if (1—t‘”°)(1+tM )—(1+ v)> 0 holds.

Import overinvoicing SM <0, prevails if (1—t"‘°)(1+tM )—(1+v)<0 is true. Entrepreneurs
therefore have an incentive tmderinvoice(overinvoicg imports if income/profit taxes are
low (high), import tariffs are high (low), and tBMP is low (high), respectively.

To determine the importer's expected profit in reaims we devide Eqg. (5a) by the

dom

domestic price indexp™", and use the real exchange rate; epUS/ plom:

S )i T o)l - o)

(5b)
p

Maximizing the real expected profit over the amowftimport misinvoicing yields the

optimal amount of import misinvoicing, where maginevenue equals marginal cost:

[(1—t‘”°)(1+tM )— (1+ v)]g = ldprobﬂSM ‘ H )/GSM JF/ po™, (6)
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Using Eq.(6) we can determine the hypothesized ainp&the financial incentives and the

deterrents on the optimabsolute valuef import misinvoicing,‘SM‘ displayed in Table 3.

[Insert Table 3 about here]

A higher BMP decreases (increases) the incentiventterinvoice (overinvoice) imports as
the entrepreneur must buy (can sell) the underamebi (overinvoiced) U.S. dollar-
denominated imports at a higher price in domesticenicy at the black market.

Tax fraud can be a motivation to overinvoice thkigaof imports. As costs for imports
can be claimed as tax exempt, the entreprenewtearse to overstate the value of imports to
reduce her tax burden. The higher the domestiomaxcome and profits, the lower (higher)
the optimal amount of import underinvoicing (ovewiting).

The evasion of tariffs is an incentive to underieeoimports since authorities cannot
levy tariffs on non-reported imports. Thus, thehgthe tariff rate, the higher (lower) the
optimal amount of import underinvoicing (overinvinig).

The reasoning with respect to the real exchangeanadl the expected costs is analogous
to the export misinvoicing case. A real depreciatiocreases the optimal amount of both
types of import misinvoicing as the purchasing powsrity-adjusted value of the
misinvoicing revenue rises. Higher punishment costs higher risk of detection increase the
expected costs of import misinvoicing thereby dasieg the optimal amount of import

underinvoicingand overinvoicing.

4 Empirical Analysis

8 As in the case of export misinvoicing, we focustlom absolute value of misinvoicing to alleviate th

interpretability of the results.
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4.1 Data

In this section we test the theoretical hypothesasg panel regressions for a sample of 86
countries in the period 1980 to 200%0 test the hypothesized determinants, we sitita
set into the four types of illicit trade: exportderinvoicing, export overinvoicing, import
underinvoicing, and import overinvoicing.

The aim of our empirical analysis is to explain tleerminants for the deviations of the
true value of a country’s exports (imports) frone leported amount of exports (imports). To
define the extent of trade misinvoicing we usediserepancies in the bilateral trade between
countryi and the U.S. We thus follow the literature by assgnthat the U.S. authorities
report their trade figures honestly while the auties in countryi do not.

Import misinvoicing is defined as the differencevieen the value of U.S. exports to
countryi (the true value offs imports) and the amount 66 imports from the U.S. reported

by i’'s authorities divided by the U.S. exports to coynias outlined in Eq. (7):

U S.EEXPtoi — i'sIMP fromtheU S.

MISIMR = -
U.S.EXPtoi

()

If MISIMP is positive (negative) import underinvoicing (owvewoicing) occurs, i.e. domestic
importers report less (more) imports than theyattibought from the U.S.

Export misinvoicing is computed as the differenetén®een U.S. imports from country
(the true value offs exports) and’'s exports to the U.S. reported by authorities divided by

the U.S. imports fromas outlined in Eq. (8):

U.S.IMP fromi - i'sEXPtotheU.S.

MISEXP = -
U.S. IMP fromi

(8)

® The list of included countries can be found in Appendix.
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If MISEXP is positive (negative) export underinvoicing (aagoicing) occurs, i.e. domestic

exporters report less (more) exports than theyaflgtaold to the U.S.

The original trade data used to calculate impod @xport misinvoicing are taken from
the International Monetary Fund’s Directions of deastatistics (DOTS) databaSeTo give
an intuition about the development of the differiypies of trade misinvoicing in our samples,
we present the average values of import and expisihvoicing in the period 1980 to 2005 in

Figures 1 and 2, respectivety.

[Insert Figure 1 and 2 about here]

Figures 1 and 2 depict the average “raw” valuethefdifferent types of trade misinvoicing
computed according to Eq. (7) and ¥8More negative values of import/export overinvoigin
indicate a larger extent of this crime, while amrgase in import/export underinvoicing
volumes is indicated by more positive values.

The two figures reveal that import and export misining have different patterns.
While the average size of import underinvoicing Isasadily declined over time, import
overinvoicing shows a more volatile behavior: ingened relatively stable in the early 80’'s

but started to decrease in 1987. This trend redd@rs@992 when import overinvoicing began

9 The export figures are in FOB (Free on Board)gmjand the import figures are in CIF (Cost, Insoesand
Freight) prices. In order to make them comparabédivide the export figures by an adjustment feofdl.1 as
suggested by the IMF (1993), taking into accowmgport and insurance costs.

" The average values are obtained in two stepd, Wiessplit the import misinvoicing sample intoiamport
underinvoicing sample (positive values) and an irhpeerinvoicing sample (negative values). In thead
step, we calculate the average value of the respdour misinvoicing types for each year. The data on
export underinvoicing and export overinvoicing algained analogously.

2 Note that we use the absolute values of tradenwoiing in the regressions.
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to rise again. Since the mid 90’'s the average eizémport overinvoicing has declined
steadily.

In contrast to import misinvoicing, the averageesiz export underinvoicing and export
overinvoicing has remained fairly stable since 1@®8Dough export underinvoicing trends
downwards. Export overinvoicing fluctuates arouradues of about 10 percent indicating a
relatively low extent of this type of misinvoicing.

In addition to the development of the average sifé¢he particular type of trade
misinvoicing, we also present evidence about teguency of their occurrence over time. For
this purpose, Figure 3 shows for each year theesbicountries in the sample where either
import underinvoicing or overinvoicing prevails.gire 4 displays the share of countries

where export under- or overinvoicing occurs.

[Insert Figure 3 about here]

Figure 3 shows that import underinvoicing and awasicing are almost equally distributed
over the entire sample period although overinvgidominates in the second half of the 90’s.
In the case of export misinvoicing, the differempds of misinvoicing show a much more
volatile pattern. Export underinvoicing clearly dioated export overinvoicing throughout the
whole sample, except for a few years in the ealys 9wvhere both types of export
misinvoicing were equally frequent. The occurretexport overinvoicing has, however,

steadily increased while export underinvoicing basome less frequent.

[Insert Figure 4 about here]

Although this descriptive evidence gives an intuitabout the size and development of trade
misinvoicing in our sample, it cannot explain whhe textent of illegal trade varies across

countries and over time. Within our regressions,tes whether the occurrence and size of
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the four types of trade misinvoicing — import urideoicing and overinvoicing as well as

export underinvoicing and overinvoicing — respoadite microeconomic incentive variables
as hypothesized in our microeconomic framework ett®n 3. In accordance with the

derivation of our theoretical hypotheses, we usedsilae of misinvoicing in absolute values,
i.e. the dependent variable is positive in eachthaf four types of misinvoicing. The

determinants of trade misinvoicing, which are usasl independent variables in the
regressions, are discussed in the following. Feraimpirical identification, data sources, and
definitions of the theoretical variables, see Tahle in the Appendix.

To test the microeconomic determinants of tradeinwiscing we transform each
macroeconomic variable into measures that can tegpieted at the individual level. We
calculate the average income tax rate of the ecgrnioyndividing the total macroeconomic
amount of taxes on income by the GDP to measurateaitive to evade income taxes. Taxes
on exports and imports are transformed analogo@ly.tax measures can thus be interpreted
as a proxy for an average individual tax rate.

The real exchange ratgés a visthe U.S. is computed by using data on the nominal
exchange rate and the consumer price indices ofdtimestic economy and the U.S.,
respectively. Higher values indicate that (illedals. dollar funds are worth more in terms of
domestic consumer goods.

To capture the probability of detection we emplatadon the index of quantity to
quality of trade. If, for example, the value of migiced exports or imports is high relative to
its quantity, such as in the case of antiques welg the probability of detection is low as
hiding such illegally traded goods from authoritieselatively easy compared to bulky mass
products. Therefore we expect that higher valueguahtity to the quality of exports/imports
will lead to a higher probability of detection antthus, to a lower absolute amount of

exports/imports misinvoicingeteris paribus
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Two variables are used to measure punishment dosts:to GDP and GDP per capita.
The logic behind these two variables is that ihauties raise fines, misinvoicers will have to
bear higher direct financial costs if the crimedetected. In the case of imprisonment, the
punishment cost represents the amount of lost irdonprison which is the higher the higher
the GDP per capita is. Hence, the higher the fineSDP or the GDP per capita, the higher
the punishment costs, and, thus, the lower thelatesoalue of misinvoiced exports and
imports,ceteris paribus

The BMP measures the percentage premium of th& biacket exchange rate over the
official exchange rate. Unfortunately, the BMP rdyoavailable thru 1998. Therefore we test
two time periods for each type of trade misinvogei980 to 1998 and 1980 to 2005. While

the BMP is included in the former sub-period samiplis not in the latter.

4.2 Estimation results

For each type of misinvoicing, we regress the alisolalue of the trade discrepancy on the
hypothesized (microeconomic) determinants discusseiection 3. We start our empirical

analysis by pre-testing the data for stationarging the panel unit root test of Choi (2001).
The unit root tests are performed for the two pigie 1980 to 1998 and 1980 to 2005 — for
each type of misinvoicing. The unit root test réstdibr each variable are reported in Table
A.2 and A.3 in the Appendix. Those variables founod stationary at the 5 percent level are
transformed into first differences, re-examinedi aonsequently used in first differences in
the empirical analysis.

We estimate four specifications for each type ofsimioicing. In each panel
specification we include the tax on income, thedaxexports/imports, the real exchange rate,
and the index of quantity to quality of exports/onis. In addition to these variables, we
include the BMP and the fines to GDP in specifmati of each misinvoicing type. In

specification 1l we substitute fines to GDP by GP& capita. Thus, specifications | and I
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use the same data sample but test the impact e$lpuant costs on trade misinvoicing by
either using fines to GDP or GDP per capita. As BMP is only available thru 1998,
specification | and Il cover the period 1980 to 8@@ly. In specifications Il and IV the BMP
is not included which means that the data set sothex entire period 1980 to 2005. While
specification Il uses fines to GDP to identify jmshment costs, specification IV employs
GDP per capita. Table 4 and 5 show the estimatsults for import underinvoicing and

import overinvoicing, respectively.

[Insert Table 4 and 5 about here]

In general, the estimation results provide evidefoe the validity of the theoretical
hypotheses derived in the microeconomic framewdriSection 3. For the case of import
misinvoicing we have hypothesized that a higher Bii#ereases (increases) the incentive to
underinvoice (overinvoice) imports as the entreprermust buy (can sell) the underinvoiced
(overinvoiced) U.S. dollar denominated imports &igher price in domestic currency on the
black market. The results presented in Table 45aomhfirm this hypothesis as the BMP has a
significantly negative (positive) coefficient in eh case of import underinvoicing
(overinvoicing).

We find no significant evidence that tax fraud msiacentive to misinvoice imports. By
contrast, we find robust evidence that tariff ewasis an important driver of import
misinvoicing. As hypothesized in the theoreticald®lp we find that higher import tariffs
significantly increase (decrease) the incentivainderinvoice (overinvoice) imports. Thus,
the higher the tariff rate, the higher the optirabkolute amount of import underinvoicing,
ceteris paribusFor import overinvoicing we observe the oppositect, i.e. the lower tariffs

the higher the optimal absolute amount of impodrowoicing,ceteris paribus
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A variation in the real exchange rate has a sigmifi influence on import
underinvoicing only while we find no significant pact on import overinvoicing. A real
depreciation increases the amount of import ungeriing significantly, as the U.S. dollar
denominated profit from import underinvoicing ismfomore in domestic currency.

We find mixed evidence with respect to the influerf higher punishment costs or a
higher risk of confiscation on the optimal amouftimport misinvoicing, respectively. A
higher risk of confiscation, measured by a highatue of import quantity to quality,
significantly affects the extent of import overineiog in specifications 11l and IV. The GDP
per capita, which aims to measure the punishmests ccade misinvoicers have to bear when
imprisoned, is insignificant in all specification&eemingly, trade misinvoicers do not
consider the cost of lost income in prison wheridieg how much imports to misinvoice.

The fines to GDP variable which accounts for thedifinancial costs of misinvoicing
in the case of detection of that crime has a dpnitly negative impact on the absolute
amount of imports underinvoicing. By increasing tbeel of fines to GDP by one percent,
authorities can decrease the share of underinvoiogadrts by 17 to 18 percent. Direct
financial penalties seem to act as an effectiveerdent to import underinvoicing. Thus,
authorities may increase the level of fines to teurthe fiscal losses induced by tariff
evasion.

The results of the regressions testing the detemmi$n of export under- and
overinvoicing are presented in Table 6 and 7, respdy. Again, specification | and Il cover

the period 1980 to 1998 while specification Ill dktdspan the entire period 1980 to 2005.

[Insert Table 6 and 7 about here]

We find that a one percent increase of the BMPabs®s the extent of export overinvoicing

significantly by half a percent. A higher BMP inases the costs to buy the U.S. dollars for
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the fictitious overinvoiced exports on the black rkea for foreign exchange thereby
decreasing the incentive to overinvoice exports. @ém, thus, confirm the theoretical
hypothesis of Section 3 for export overinvoicinghi we find no significant empirical
support for export underinvoicing.

We find significant evidence for tax evasion foe tbase of export underinvoicing in
specifications | and 11, while we find no signifitacoefficients for that variable for the export
overinvoicing regressions. In the case of expodenmvoicing for the period 1980 to 1998,
we can confirm our hypothesis that tax evasionnisreentive to underinvoice exports as
illegal/unreported exports are not taxed and aegefore more competitive. Thus, countries
with higher income taxes suffer under a higher mixté export underinvoicing motivated by
income tax evasiorgeteris paribusWith respect to export overinvoicing we find thygposite
causality. Overinvoicing exports increases the taxden and is therefore negatively
correlated with tax rates. This result is, howewet, statistically significant.

Analogously to the case of import misinvoicingjffaevasion plays an important role in
misinvoicing exports. In specifications | and Il pext taxes are significantly positively
correlated with export underinvoicing, while expdexes have a significantly negative
coefficient in specifications Il and IV of the exq overinvoicing regressions. A one percent
increase of taxes on exports thus induce an inerédscrease) of export underinvoicing
(overinvoicing) by five percent (six percenteteris paribus as the profitability of
underreported (overreported) exports increasesddses).

The coefficients testing the effect of a real de@ion on export misinvoicing has a
positive but insignificant sign in all specificati® Although not statistically significant this
result suggests that a real depreciation increthgescentive for export misinvoicing as the
purchasing power parity adjusted value of the Wd@lar denominated misinvoicing profits

increases in real terms.
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The variables testing the effect of punishmentsostthe extent of export misinvoicing
are insignificant in almost all specifications. Onetable exception is the variable fines to
GDP which has a significantly negative coefficianspecification | of export underinvoicing.
A one percent increase of fines to GDP vyields aradse in the extent of export

underinvoicing of almost 17 percent.

5 Summary and Conclusions

This paper examines the determinants of trade wugiing in a sample of 86 countries over
the period 1980 to 2005. Working out the microecoitodeterminants of export and import
misinvoicing, we hope to improve the understandaigthis phenomenon. We show that
financial incentives determine the decision asvietherandhow muchexports/imports are
underinvoiced or overinvoiced, whereas the detésrém trade misinvoicing only affect the
optimal amountof misinvoicing. To test the impact of the microaomic incentives and
deterrents on the extent of trade misinvoicing $iameously, we split — according to our
theoretical considerations — the sample in four-sarples including observations on the
absolute amount of the respective type of tradenwogcing: import underinvoicing, import
overinvoicing, export underinvoicing, and exporeaavoicing.

The results of our panel estimations provide eweéefor the validity of our theoretical
hypotheses. We find robust evidence that the BMRignces the absolute level of trade
misinvoicing in the hypothesized direction. Thuggal traders use the black market for
foreign exchange to launder monies earned fromnwogting the value of traded goods. To
counter trade misinvoicing policymakers could adom@asures to hinder the functioning of
this market. We also find robust evidence that ¢vasion of taxes on trade is a major
incentive for trade misinvoicing. Authorities cagltt trade misinvoicing by eliminating the
incentive of tariff evasion. Forming free trade egmnents and reducing tariffs, as propagated

by the World Trade Organization (WTO), could be thmedy fighting this crime.
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We only find weak evidence that the evasion of meotaxes plays a role in
misinvoicing exports or imports. Also a real depaéon of the domestic currency against the
U.S. dollar affects the level of import underinvaig only but not the other types of trade
misinvoicing. The risk of detection, measured by timport/export quantity to quality
variable, is mostly found to be insignificant. Teadhisinvoicers seem to trade all different
kinds of goods illegally not taking into accoung thisk of detection. We find mixed evidence
whether punishment costs affect the extent of tragénvoicing. While the GDP per capita is
insignificant in all specifications, higher finee GDP significantly reduce the extent of
misinvoicing. This result suggests that higher airgnancial penalties effectively act as a

deterrent to trade misinvoicing.

References

Bahmani-Oskooee, Mohsen and Gour G. Goswami. 2008ggling as another cause of
failure of the PPPRJournal of Economic Developme2i: 23-38.

Barnett, Richard Clay. 2003. Smuggling, non-fundataleuncertainty, and parallel market
exchange rate volatilityCanadian Journal of Economi&6(3): 701-727.

Beja, Edsel L. 2008. Estimating trade mis-invoicirgn China: 2000 — 200&hina &

World Economyi6: 82-92.

Berger, Helge, and Volker Nitsch. 2008. Gotchalrafie of smuggling in international
trade. Paper presented at the CESifo Venice Surimsgtute 2008. July 12-15".
Venice, Italy.

Bhagwati, Jagdish N. 1964. On the under-invoicirfgiroports, Bulletin of the Oxford
University, Institute of Economics and Statis@és 389-397.

Bhagwati, Jagdish N., and Bent Hansen. 1973. Ardtmal analysis of smuggling. The

Quarterly Journal of Economics 87: 172-187.

26 of 46



Biswas, Amit K., and Sugata Marjit. 2005. Mis-ineimig and trade policyThe Journal of
Policy Reforn8: 189-205.

Biswas, Amit K., and Sugata Matrijit. 2007. Prefei@rtade and mis-invoicing: Some
analytical implicationslnternational Review of Economics & Finant@: 130-138.

Choi, I. 2001. Unit root tests for panel dataurnal of International Money and Finan2é:
249-272.

Farzanegan, Mohammad R. 2008. lllegal trade inltagian economy: Evidence from a
structural model. CESifo Working Paper No. 2397.

Fisman, Raymond, and Shang-Jin Wei. 2004. Tax RatedsTax Evasion: Evidence from
“Missing Imports” in ChinaJournal of Political Economy12(2): 471-496.

Fisman, Raymond, and Shang-Jin Wei. 2007. The shmggof art, and the art of smuggling:
Uncovering the illicit trade in cultural propertpéantiquesNBER Working PapeNo.
13446.

IMF. 1993.A guide to direction of trade statistics

McDonald, Donogh C. 1985. Tradata discrepancies and the incentive to smudjdle.

Staff paped: 668-692.

Martin, Lawrence, and Arvind Panagariya. 1984. Sghing, trade and price disparity: A
crime-theoretic approaciournal of International Economick/: 201-217.

Naya, Seiji, and Theodore Morgan. 1969. The AcauraicInternational Trade Data: The
Case of Southeast Asian Countridsurnal of the American Statistical Association
64(326): 452-467.

Norton, Desmond A. G. 1988. On the economic thebismuggling.Economicab5: 107-

118.

Pick, Franz. 1955 — 198Pick’s Currency YearboolNew York, NY: Pick Publishing

Corporation., Various issues.

Pick, Franz. 1983 — 199®Vorld Currency ReportdNew York, NY: International Currency

27 of 46



Analysis Inc., Various issues.

Pitt, Mark M. 1981. Smuggling and price disparitgurnal of International Economickl:
447-458.

Pitt, Mark M. 1984. Smuggling and the black marfieetforeign exchangelournal of
International Economicd6: 243-257.

Pohit, Sanjib, and Nisha Taneja. 2003. India’srimfal trade with Bangladesh: a qualitative
assessmenthe World Economg6: 1187-1214.

Sheik, Munir A. 1974. Smuggling, Production and &ed. Journal of International
Economic#4: 355-364.

Thursby, Marie, Richard Jensen, and Jerry Thurd®®l. Smuggling, Camouflaging, and
Market StructureQuarterly Journal of EconomicB06(3): 789-814.

Yeats, Alexander J. 1990. On the Accuracy of Ecdno@®bservations: Do Sub-Saharan

Trade Statistics Mean Anything®/orld Bank Economic Revie#(2): 135-56, May.

28 of 46



Table 1.Review of the empirical literature on trade misiiouog

Study Object of investigation Setup Main findings

Bhagwati Import underinvoicing Descriptive analysis of trade data from Turkey tonport underinvoicing in transport equipment and

(1964) in Turkey its major trading partners France, Germany, Itatgachinery as tariffs in both categories exceed the
Netherlands and U.S. BMP by far

Naya and Analysis of the quality Descriptive analysis of trade data in Burma, Frequent and large discrepancies except for Thdhilan

Morgan (1969) of trade data in

McDonald

(1985)

Yeats (1990)

Southeast Asian

countries

Incentives for export

misinvoicing

Ceylon, Indonesia, the Federation of Malaya, ttand the Philippines; higher discrepancies in intra-
Philippines, Singapore, and Thailand. regional than for trade with developed countribs; t
BMP encourages misreporting; export under- and
import overinvoicing are most frequent
Dependent variable: trade data discrepancy ratiediocre statistical evidence that smuggling
between developing and industrial countries; incentives, i.e. BMP and export taxes, explain

independent variables: BMP and export taxes variations in trade discrepancies

Assessing the accuradyescriptive analysis of trade data among Africddnderreporting of petroleum, coffee, and cocoa to

of trade statistics in

African countries

countries and between African and non-Africancircumvent international quotas; import

trade partners. overinvoicing for high-value and low-volume
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products (like pearls, precious stones); export

underinvoicing for oilseeds and iron ore.

Bahmani- lllicit trade as a reason Panel for 33 developed countries form 1982 to Smuggling induces exchange rate deviations from
Oskooee and for exchange rate 1995; dependent variable: real exchange rate; PPP; in particular, a real appreciation hurts the
Goswami deviations from PPP  independent variables: productivity, two proxiegconomy (loss of international competitiveness)
(2003) for smuggling (average tariffs or the average of

average tariffs and an enforcement index)
Pohit and Informal trade between Direct survey approach encompassing 100 trademsnymous trading transactions characterize
Taneja (2003) India and Bangladesh in each country informal trade; motivations are the quick realiaati
of payments, less paper work and procedural delay
Fisman and  Study the effects of tax Analysis of trade discrepancies between HongA 1 percent tax rate increase yieRipercent increas
Wei (2004) rates on tax evasion  Kong and China for 2,043 product categories an the gap between reported exports and imporiss; th
the six-digit level; dependent variable: trade gap is positively correlated with tax ratesgdesprear
discrepancy measures; independent variables:ewixience for underreporting and mislabeling of high

rate, tax on similar products, tariff exemption, taxed to low-taxed products in trade between Hong-

interaction terms. Kong and China.
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Fisman and lllicit trade in cultural Unbalanced panel for 1996-2005; dependent Highly positive correlation between trade

Wei (2007) properties variable: discrepancies in trade with cultural  discrepancies and corruption, i.e. more corrupt
object and antiques; independent variables:  countries are more likely to misreport their data
corruption, GDP per capita, dummies

Beja (2008) Trade misinvoicing in Descriptive analysis of trade discrepancies in tBailk of Chinese misinvoicing occurs in trade with

China official trade sector Hong Kong an the U.S.
Berger and Bilateral trade OLS regressions for imports to the U.S., Product-specific trade discrepancies differ widely
Nitsch (2008) discrepancies at the 4- Germany, China, United Kingdom, Japan; across importers; export underinvoicing is prevalen
digit product level dependent variable: trade discrepancies; in antiques and bulky products; strong associaifon

independent variables: corruption, GDP per trade discrepancies with the level of corruptiothia

capita, distance measure, dummy variables  source country

Farzanegan lllicit trade in the Iraniar MIMIC approach, i.e. illicit trade is treated as alilicit trade is positively related to tariffs and
(2008) economy from 1970 to unobservable variable; causes: fines, BMP, tarifeggatively to fines and the unemployment ratesiilli
2002 GDP per capita, openness, education; indicatonsade adversely affects government revenues and the

government revenues, import price indgasolineimport price index and varies between 6 and 25% of

consumption total trade
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Table 2.Hypothesized impact of the determinants on expisihroicing

Export underinvoicing, Export overinvoicing,

ds*|/d..= ds*|/d..=
BMP (v) ¥ 3
Tax on income and profitg'(°) + -
Tax on exports net export subsidies
+ -
()
Real exchange rate | + +

Intensity of prosecutionH{ ) - -

Punishment costsH/ p?°™) - -

32 of 46



Table 3.Hypothesized impact of the determinants on impasinwvoicing

Import underinvoicing, Import overinvoicing,

ds"|/d...= ds"|/d...=
BMP (v) - +
Tax on income and profitg'{€) - +
Import tariffs net import
+ -
subsidies (*)
Real exchange rate | + +

Intensity of prosecutionH{ ) - -

Punishment costsH/ p?°™) - -
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Table 4.Regression results import underinvoicing

[ 1980-1998 11 1980-1998 111 1980-2005 1V 1980-2005
BMP -0.028* -0.026*
(-1.88) (-1.75)
Income tax 0.293 0.300 -0.183 -0.118
(0.477 (0.48% (-0.48) (-0.31)
Import tax to GDP 2.813*** 2.878*** 1.985*** 2.032%**
(3.30) (3.35) (3.02) (3.08)
Real exchange rate 0.026* 0.027* 0.030** 0.032**
(1.86) (1.89) (2.01) (2.14)
Import quantity to -0.046 -0.044 -0.013 -0.043
quality (-0.80% (-0.72f (-0.26% (-0.79%
Fines to GDP -16.988** -18.188**
(-2.01) (-2.49)
GDP per capita -0.009 0.027
(-0.33) (1.16)
Constant 0.005 -0.111 -0.076 -0.109
(0.05) (-1.04) (-0.63) (-0.91)
Country fixed effects YES YES YES YES
F-statistic 14.77%+* 14.49%+* 10.95%+* 10.76***
Adj. R-squared 0.675 0.671 0.609 0.604
No. of observations 331 331 493 493
No. of countries 45 45 73 73

t-statistics in parentheses;

* *x ek denotes 1088p, 1% level of significance.

aVariable used in first differences.
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Table 5.Regression results import overinvoicing

[ 1980-1998 11 1980-1998 111 1980-2005 1V 1980-2005
BMP 0.498*** 0.499***
(13.94) (13.95)
Income tax -0.138 -0.041 -1.057 -0.995
(-0.12) (-0.04) (-1.18) (-1.12)
Import tax to GDP -6.982%** -6.932%** -5.289%** -5.190***
(-2.85) (-2.81) (-3.08) (-3.01)
Real exchange rate 0.042 0.044 -0.001 0.001
(0.50) (0.52) (-0.05) (0.03)
Import quantity to -0.018 0.010 -0.370** -0.400**
quality (-0.09% (0.05% (-2.24f% (-2.32f
Fines to GDP 11.301 11.448
(0.62} (0.58f
GDP per capita 0.004 0.031
(0.07% (0.52f
Constant 0.106 0.099 0.457 0.204
(0.32) (0.30) (1.01) (0.57)
Country fixed effects YES YES YES YES
F-statistic 12.85%+* 12.83*** 5.99*** 5.99%**
Adj. R-squared 0.593 0.593 0.362 0.362
No. of observations 399 399 564 564
No. of countries 44 44 60 60

t-statistics in parentheses;

* *x ek denotes 1088p, 1% level of significance.

&Variable used in first differences.
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Table 6.Regression results export underinvoicing

| 1980-1998 Il 1980-1998 Il 1980-2005 1V 1980-2005
BMP 0.018 0.018
(1.00) (1.00)
Income tax 1.169* 1.173* 0.711 0.710
(1.74) (1.75) (1.53) (1.52)
Export tax to GDP 4.840* 5.020* 1.877 1.896
(1.87) (1.94) (0.83) (0.84)
Real exchange rate 0.014 0.005 0.012 0.008
(0.62) (0.23) (0.53) (0.34)
Export quantity to 0.059 0.060 0.046 0.048
quality (0.75% (0.76% (0.70% (0.73%
Fines to GDP -16.714* -13.493
(-1.77) (-1.39)
GDP per capita -0.063 -0.031
(-1.54)% (-0.81%
Constant 0.167 -0.043 -0.007 -0.027
(0.96) (-0.24) (-0.04) (-0.15)
Country fixed effects YES YES YES YES
F-statistic 14.15%+* 14.10%*** 14.19%+* 14.14%*
Adj. R-squared 0.666 0.665 0.624 0.623
No. of observations 370 370 590 590
No. of countries 51 51 70 70

t-statistics in parentheses; *, **, *** denotes 109856, 1% level of significance.

aVariable used in first differences.
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Table 7.Regression results export overinvoicing

[ 1980-1998 11 1980-1998 111 1980-2005 1V 1980-2005
BMP -0.479*** -0.475%**
(-4.51) (-4.46)
Income tax -0.874 -0.946 -0.194 -0.153
(-0.96) (-1.04) (-0.37) (-0.29)
Export tax to GDP -3.691 -3.903 -6.161* -5.929*
(-0.54) (-0.56) (-1.77) (-1.70)
Real exchange rate 0.057 0.058 0.002 0.003
(1.24) (1.26) (0.25) (0.05)
Export quantity to 0.092 0.089 0.072 0.077
quality (0.73} (0.69% (0.81) (0.84%
Fines to GDP -7.207 -10.466
(-0.91) (-1.25)
GDP per capita 0.001 -0.005
(0.15) (-0.24%
Constant 1.580%*** 1.568*** 0.025 0.017
(4.40) (4.35) (0.19) (0.13)
Country fixed effects YES YES YES YES
F-statistic 10.02*** 9.96*** 5.33*** 5.28***
Adj. R-squared 0.678 0.676 0.451 0.448
No. of observations 227 227 365 365
No. of countries 44 44 66 66

t-statistics in parentheses; *, **, *** denotes 109856, 1% level of significance.

aVariable used in first differences.
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Figure 1

Average size of import misinvoicing
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Figure 2

Average size of export misinvoicing

38 of 46



¥00¢
¢00¢
000¢
8667
9661
7667
¢66T
0667
8861
9867
¥86T1
2867

0861

‘EI Import underinvoicing m Import overinwoicing ‘

Figure 3

Share of countries with import under- and overinirgj in the sample
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Figure 4

Share of countries with export under- and overiovmj in the sample
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Appendix

Country list

Algeria, Argentina, Australia, Austria, Bahrain,riggadesh, Belgium, Bolivia, Brazil,
Burkina Faso, Burundi, Cameroon, Canada, Centnat#i Republic, Chile, China,
Colombia, Republic of Congo, Costa Rica, Cote diiwpDenmark, Dominican Republic,
Ecuador, Egypt, Ethiopia, Fiji, France, Gabon, GenBreece, Grenada, Guatemala,
Honduras, Hungary, Indonesia, Iran, Ireland, Israally, Jamaica, Japan, Jordan, Kenya,
Korea, Kuwait, Latvia, Madagascar, Malaysia, MadédivMauritius, Mexico, Mongolia,
Morocco, Nepal, Netherlands, New Zealand, Nicarafomway, Oman, Pakistan, Panama,
Papua New Guinea, Paraguay, Peru, PhilippinesnBoRortugal, Senegal, Seychelles,
Singapore, South Africa, Spain, Sweden, Switzerl&ytia, Thailand, Togo, Trinidad and
Tobago, Tunisia, Turkey, Uganda, United Kingdomudiray, Venezuela, Zambia,

Zimbabwe.
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Table A.1.Definitions and data sources

Variable Definition Sour ce

Export misinvoicing- [U.S. imports minus domestic IMF Directions of Trade Statistics
exports] divided by U.S. importgDOTS)
- U.S. imports CIF FOB adjusted
Import misinvoicing- [U.S. exports minus domestic IMF DOTS
imports] divided by U.S. exports
- domestic imports CIF FOB
adjusted
BMP (black market [Black market exchange rate 1980-1982: Pick, Franz, Pick’s
premium) minus official exchange rate] Currency Yearbook, various issues.
divided by official exchange ratd983-1998: Pick, Franz, World
Currency Reports, various issues.
Real exchange rate - Nominal official exchange rdidF International Financial
(domestic currency/U.S. Statistics (IFS)
dollar)*U.S. CPI /domestic CPI)

- Normalized to 1 in 2000

Taxes on % of Gross Domestic Product Taxes in income/profit: IMF
income/profit (GDP) Government Finance Statistics
(GFS)

GDP: World Development
Indicators (WDI)
Taxes on exports n% of GDP Taxes on exports net subsidies: IMF

subsidies GFS; GDP: WDI
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Taxes on imports % of GDP Taxes on imports net subsidies: IMF
net subsidies GFS; GDP: WDI
Export quantity to Index, higher value indicates WDI
quality lower average value per quantity
Import quantity to Index, higher value indicates WDI
quality lower average value per quantity
Fines to GDP Total fines and forfeits/GDP TotakB and forfeits: IMF GFS;
GDP: WDI
GDP per capita Gross domestic product (in ~ WDI
1000’s constant 2000 U.S.

dollars)/total population
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Table A.2.Unit Root Tests Import Misinvoicing

Import

Import

Import

Import

Underinvoicing Underinvoicing Overinvoicing Overinvoicing

1980-1998 1980-2005 1980-1998 1980-2005
Dependent variable
Import underinvoicing /  124.060*** 175.631*** 169.857*** 193.603***
import overinvoicing
Independent variables
BMP 146.850*** --- 251.270*** ---
Income tax 52.287 113.486*** 113.586*** 144.684**

(250.982***)

Import tax 324.090*** 355.458*** 116.512*** 175.02**
Real exchange rate 85.926*** 114.901*** 121.595*** 119.285***
Import quantity to 9.988 33.345 75.519 51.412

quality (128.121%**)  (184.227*)  (192.973**)  (262.819**¥)
Fines to GDP 78.006*** 115.653*** 74.965 80.434
(281.380%**)  (442.902)***
GDP per capita 33.673 68.417 78.063 78.310
(162.134**)  (160.458***)  (148.183**)  (225.569***)
No. of observations 331 493 399 564
No. of countries 33 41

* *x +xx denotes rejection of the null at 10%, 5% % level of significance.
Note The PP Fisher Chi-square statistic of the Ch@0{3 panel unit root test is reported.
Values in parentheses show the test statisticeofdiniable in first differences. Under the null

the series has a unit root.
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Table A.3.Unit Root Tests Export Misinvoicing

Export Export Export Export
Underinvoicing Underinvoicing Overinvoicing Overinvoicing

1980-1998 1980-2005 1980-1998 1980-2005

Dependent variable
Export underinvoicing / 136.272*** 218.237*** 100.733*** 145.704***
export overinvoicing

Independent variables

BMP 233.619*** 182.634***
Income tax 97.983** 138.809** 77.295** 97.822%**
Export tax 161.068*** 217.130*** 135.457*** 133.8p**
Real exchange rate 101.626** 154.281*** 96.945**  110.274***
Export quantity to 45.840 69.393 57.959 52.868
quality (195.508***)  (377.784***)  (83.406***)  (128.979***)
Fines to GDP 114.560*** 185.527*** 88.006*** 1348G***
GDP per capita 86.621 117.081 77.493** 71.326
(205.833***)  (287.873***) (151.554***)
No. of observations 370 590 227 365
No. of countries 51 70 44 66

* *x F*x denotes rejection of the null at 10%, 5%% level of significance.
Note The PP Fisher Chi-square statistic of the Ch@0{3 panel unit root test is reported.
Values in parentheses show the test statisticeofdiniable in first differences. Under the null

the series has a unit root.
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