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Abstract

The paper estimates the distributional implicatiohsncome tax evasion in Hungary based
on a random sample of administrative tax record&30fthousand individuals. Gross incomes
in the administrative tax records are compared \libse in a nationally representative
household budget survey, assuming that tax-evaalersmore likely to report their true
incomes in an anonymous interview. Our estimateswshihat the average rate of
underreporting is 11%, which conceals large difiees between self-employed (who hide
the majority of their incomes) and employees. T$tareates are likely to be lower bound, due
to measurement error in the income survey. Thess are then used in EUROMOD, a tax-
benefit microsimulation model to calculate the disand distributional implications of
underreporting, while taking account of all majaedt taxes and cash benefits and also their
interactions. Tax evasion reduces fiscal revent@s personal income taxes by about 19%.
While the occurrence of poverty is not affected;ome inequality becomes significantly
higher (the Gini coefficient increases by 7%), sgjmg that high earners tend to evade
proportionately more. Finally, we find that tax e\ largely reduces the progressivity of the
tax system.
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1 Introduction

Tax evasion obviously interferes with the evaluatd tax policy changes. In addition, where
the practice of assessing eligibility to benefgas on a scrutiny of tax returns, tax evasion
will also cause target inefficiency in the formbmnefit “leakage” to ineligible recipients. For

these reasons, ignoring tax evasion can seriouslydge the distributive and fiscal effect of

changes in social benefits and the tax systemhifnlight, the objective will be to explore a

procedure to correct income data for tax evasion.

The level of income taxes is high in Hungary, buar@e proportion of the population does
not pay these in full. The bottom 80% of taxpaymags altogether only 20% of the personal
income tax (Krek6 and P. Kiss 2007, p. 26). Thisgsofiscal problems, and affects the
financing of public services, but it also resultsial problems, as an ad hoc distribution of the
tax burden is likely to be, or likely to be peraaivas, inequitable. In order to design a fair
income redistributive system, policy makers needknow not only the incomes of the
individuals, but also how they actually comply witre tax regulations. Currently, very little
is known on the latter. This paper uses adminisgdbx records, thus provides novel results
on the extent and distribution of income tax evasio

Tax compliance may be low for two reasons in thenty. The first is an attitudinal reason:
low trust in the political system, little public areness on the cost of public services and the
budget policy as such (e.g. Csontos, Kornai antt T608), and the low perceived quality of
public services (Hanousek and Palda 2004; Lelkeé¥20The second may be a rational
economic argument: the tax policy, with its compthgoffers easy arbitrage opportunities for
those who seek to lower their tax burden. One alsviarbitrage opportunity is the choice
between employment forms.

The tax system clearly “favours” contractual empheyt relations compared to standard
employee status. According to the calculationhefMinistry of Finance (Bakos et al. 2008),
the net income in percentage of total employer scastries between 39-47% in case of
enterprises under Simplified Business Tax (SBT)ilevh is 65-85% in case of employee

status for annual income levels between 2 and lllbmforints (8 thousand and 40 thousand
EUR). In case of entrepreneurs under alternatixetreatmenty the tax burden thus varies

between these endpoints. A recent paper by the &tiamgNational Bank (Krek6 and P. Kiss
2007) highlights two main ways of evading taxes dayf-employed: (i) declaring labour

incomes as capital incomes, (ii) reducing profigdieclaring high operating costs. According
to tax data, self-employed have operated with d sbare of 98%, thus only 2% of total

revenues were actually reported as tax base.

The aim of the paper is to provide preliminarymsties of the size and distribution of income
tax evasion in Hungary. The paper takes advantbgeaess to a random sample of income
tax returns reporting on incomes earned in 200%tatoing information on 227.688
individuals, about 5,4% of total taxpayers, prodde one of the authors by the tax authority.

The paper is organized as follows. Section 2 lyriedlviews the literature on tax evasion.
Section 3 explains the main features of tax polwejth special focus on entrepreneurs.
Section 4 presents the data and section 5 the nesuiits. Last, section 6 concludes.

! The three alternative forms of taxation are diseddater.



2 Literature

Why do people evade taxes? The question in ecosorhmwvever, is why do people pay
taxes? While classical theory (Allingham and Sand®62) was preoccupied with the former
guestion, recently the latter one has receivedeasing attention (see e.g. the overview of
Andreoni, Erard and Feinstein 1998). There is atgdiscrepancy between the standard
theoretical model and actual compliance, the forpredicting greater non-compliance than
observable in the real world. Given that audit ptmbty is rather low in general, Expected
Utility Theory (using audit probability, penaltyteaand expected return on evading the tax in
the model) predicts the expected return on taxiemdsetween 91 and 98%, implying tledlt
taxpayers should hide some income (Dhami and ald\ww2007). Psychological factors or
moral preferences, including loss aversion, stigmalt, shame or sense of duty, might
explain why it is not the case.

A growing strand of authors criticize the tradimeoclassical model of tax compliance,
where the tax-payer is treated as an isolated amatad individual and present evidence that
tax evasion is an interdependent decision, andeiatly influenced by social norms and social
interactions (Fortin, Lacroix and Villeval 2007;elyrand Torgler 2007). If taxpayers believe
tax evasion to be common, tax evasion decreases.

The institutional framework of tax compliance alswrits more attention, including the
structure, the functioning of the tax authoritys #etting within the government, and its
dynamic, repetitive interaction with the taxpayéfsrdreoni et al 1998). The quality of
political institutions (accountability, politicaltability, government effectiveness, regulatory
quality, rule of law, control of corruption) wasatin to have positive observable effect on
tax morale (Frey and Torgler 2007). Entrepreneleseviound to go underground not to avoid
taxes but to reduce the burden of bureaucracy amdgtion (Friedman et al 2000).

Measurement of tax evasion

How much tax do individuals evade? There are thmeen methods of measuring tax
compliance, which may be called direct approachljréct approach and the modelling
approach (Schneider and Enste 2000; Frey and Si#hm2001). The indirect approaches are
mostly based on macroeconomic data. Possible itwmdgcanclude the discrepancy between
national expenditure and income statistics, therdmancy between official and actual labour
force, the currency demand approach and the dagtrconsumption method. Direct
methods, on the other hand, are based on micreetatal hey could include specific surveys
or tax auditing data. The modelling approach, dgwedl by Frey, focuses on the causes and
effects of the undergrounds economy, and buildsadrehavioural model. This requires a
large amount of data, which are often not availabteour paper, we are using a direct
method.

Direct methods seem to be better suited for Eagiaropean countries. Hanousek and Palda
(2006) express a rather critical view about magopr@eaches measuring tax evasion in
transition economies (e.g. money demand and etggtdemand equations), and plea for the
use of direct methods. They argue that the pacehafge of the parameters of the money
demand and electricity demand equations is tocakbbkaifor these methods, demonstrating
with data for the Czech Republic for the periodisstn 1990 and 2000.



Direct approach has been used by Fiorio and D’Ar(R0D5) for Italy, with a similar basic
assumption as in this paper. Their analysis wagdasn comparing incomes reported in
administrative tax records and income survey, assgithat people might consider declaring
a closer-to-true income to an anonymous interviewldrey focused on the active population
only, and measured only income tax evasion, natdhsocial security contributions or VAT.

Existing evidence on the shadow economy in Hungary

The share of the underground (or shadow) economatiieer high in Hungary in European

comparison, ranging between 18 and 25% in 1998-Z0068 places the country into a group
of high evaders together with other former Commun@untries, but also Mediterranean

countries such as Greece and Italy. The estimdest ahe actual size of the grey and black
economy, however, are subject to measurement ulifts, therefore we provide a brief

overview of the alternative measures and results.

Table 1 Sze of informal labour and shadow economy in European countries

Country Sze of informal labour as  Shadow economy in % of
% of GDP, various years, GDP, 2002/2003
1995-2001

Austria 15 11
Finland 4,2 18
France 4-6,5 15
Germany 6 17
Greece Over 20 28
Italy 16-17 26
Spain n.a. 22
Sweden 3 19
UK 2 12

Shadow economy in % of
GNP, 1999/2000

Bulgaria 22-30 37
Czech Republic 9-10 19
Hungary 18 25
Latvia 18 40
Lithuania 15-19 30
Poland 14 28
Romania 21 34
Sovakia 13-15 19
Sovenia 17 27
Source: European Commission (2004) (share of indbtabour) and Schneider and Klinglmair (2004) (kha
economy)

Estimates referring to informal labour use varimethods, and in most cases are compiled by natsatdtical
offices

Little is known on the size of the underground exuowy. Official estimates of GNP and GDP
include estimates for the size of the informal seand partly also that of the illegal
economy, but not for the underground sector, inolydax evasion (see Figure 1 on the
relationship of these concepts).



Figure 1 Concepts related to the black and shadow economy
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Economic underground (our focus in this paper) consists of activities that are productive in
an economic sense and quite legal, but which afdbedately concealed from public
authorities in order to avoid the payment of tagesocial security contributions. It includes
underreporting of production, (understating of rawes or overstating costs), and also
intentionally not registering (whole enterprisesparts of a registered enterprise) (see Figure
1). The informal sector typically comprises small-scale production unitapst often
households. It includes activities such as agticalt construction, renovation of dwellings,
private lessons, and other personal services. Notsever, that some of this activity is not
subject to tax. The illegal economy includes atti forbidden by the law, related to e.g.
production of drugs, smuggling or prostitution.

There was no major change in the size of the, hla@@v economy during the past 10 years
staying in the range of 12-16% of the GDP, accardim the Hungarian Central Statistical
Office (HSCO). The latest estimates suggest a aat€5% in 2007 (KSH, 2005; Fehérit
Bizottsag, 2008). Alternative estimates for an iearperiod (although with alternative
methods) show higher figures, and imply a possidglining trend. Johnson and Lacko
estimated the shadow economy as large as 28.4%0b% of the GDP in 1994-95, based on
the electricity consumption method (Lackd 1998; riétier and Enste 2000, p. 101). Both
authors find an increase tax evasion compared to 1989-90, although in Johnson’s caise it
only 1% point. This is far from being surprisingyen the boom in the number of small
enterprises, and tax units during the early phdssEa@nomic transition. These figures are far
above the extent of tax evasion in most EU cousitieeit seem to be on the same level as
some Central and Eastern European ones.

The calculations of Christie, Holzner and Lackovinle one of the few recent comparative
evidence on the extent of tax evasion. Their apgiraaparticularly relevant to us, as they use
individual level data and include both Personaloine Taxes (PIT) and Social Security
Contributions (SSC) (2005). First, they computiee total income tax base using National
Accounts figures. The countries’ income distribatiwas then estimated from micro datasets,
mainly Household Budget Surveys. They found a higloenpliance for PIT than for SSC in

Hungary: while SSC compliance was 64%, PIT compgkareached 70% in 2002 (see Table
2). Their fundamental assumption was tlaatevasion is uniform across all income groups (as

2 The concepts and their definitions are baseche@@93 SNA (System of National Accounts) and theCOE
Handbook for the Measurement of the Non-Observezh&uy.
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they had no access to individual tax records). @aper relieves this latter assumption and
explores differences across various populationggou

Table 2. Income tax evasion in European countries

Country S_SC PIT Compliance, % SSC _Theoretical PIT 'I_'heoretical Year
Compliance, % ' " Effective Rate, % Effective Rate, %
Austria 91 75 14,1 19,0 2003
Belgium 69 70 10,9 25,4 2002
Czech Republic 67 77 12,8 12,1 2003
Estonia 56 21,6 2003
France 72 60 3,8 16,5 1999
Germany 84 75 17,8 17,7 2002
Hungary 64 70 8,5 211 2002
Italy 83 62 6,0 22,7 2002
Latvia 53 45 6,8 18,9 2002
Netherlands 73 13,3 1998
Poland 66 18,6 1998
Portugal 66 68 7,7 12,1 2002
Slovakia 69 56 10,2 11,2 2002
UK 65 78 5,4 16,9 2002*

Note: *UK fiscal year: 6 April 2002 - 5 April 2003
Source: Christie, Holzer and Lacko 2005

Semjén et al (2008), based on attitudinal survegstijons, find that about 15% of all
respondents received a share of their income ecabbhnd and 14% received part of their
wage incomes as enterprise income. Altogether 26fteorespondents evaded some of their
income taxes in 2006 and 2007. Using speciallygihesl enterprise surveys from 1996, 1998
and 2001 on attitudes, Semjén and Toth (2004) adeclthat the informal sector has
considerably declined during this period. The arghi#o not aim to estimate the size of the
informal sector as such, rather present a seriestitidinal questions. They find that the tax
and contractual discipline of firms has greatly ioyed: the enterprises report a declining
occurrence of unregistered sales in their sectoof) among their competitors and their
contractual partners; and significantly less offths claim to have tax arrears.

Sik (2000) explores the informal labour markets, ior other words, ,casual“ labour
marketplaces based on specific local governmenegarin years 1995, 1997 and 1999, with
a sample size of 1000 each. 62% of local governsnepiorted the occurrence of black labour
markets. The likelihood of the presence of sucbualmarketplaces increases with population
size. Most of them are located in the South-Eastagion.

Elek et al (forthcoming) estimate the share of gistered employment to 16-17% of the
labour force, based on the comparison of adminig&dpension insurance registry data) and
survey data for 2001-2004. They find that in 2008w 50-60% of those reporting minimum

wage underreported their incomes and on averagsvezt about one-third of their actual

income as “envelope wages”.

Tonin (2007) analyses the relationship of minimumges and tax evasion, focusing on the
first year of the massive minimum wage rise thaktplace in Hungary in 2001 and 2002. He
uses a rotating panel data, assessing the impadheofminimum wage rise on food

consumption, and thus on “real available incomesing the minimum wage rise in Hungary,
as a natural experiment, Tonin (2007) shows thairtbrease of minimum wage has actually
lowered consumption for those affected, and in @rmdevel, it boosted fiscal revenues.
Minimum wage thus induces higher compliance by s@meproductivity workers. He also
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presents cross-country evidence on the occurrehaespike in the wage distribution at the
minimum wage level and finds a positive correlatlmtween the size of the spike and the
size of the informal economy.

3 Features of tax policy, with special focus on empreneurs

The income tax system is subject to frequent (masthual) changes, including both the tax
rates and the tax brackets. Some of this mightdpéamed with the indexation to inflation,
but in most cases they reflect changing policyngres, at times focusing on raising revenues,
other times on lowering the tax burden (and thugir that increased economic activity
would result in ultimately higher tax revenue). §leontributes to the unpredictability of the
tax system, and according to some, to the prevalehmistrust and thus tax evasion.

Table 3. Personal income tax brackets (in HUF) and rates

2003 2004 2005 2006

Tax bracket Rate | Tax bracket Rate | Tax bracket Rate | Taxbracket Rate
0-650.000 20% 0-800.000 18% 0-1.500.000 18% O-1CBR0 18%
650.001- 1.350.000 30% 800.001- 1.500.000 26%

1.350.001- 40% 1.500.001- 38% 1.500.001- 38% 108H0. 36%

In addition to PIT, employers had to pay a total3@f6 as social security contributions on
their labour incomes in 2004. Employee social sgcuwontribution amounted to 13,5%.
These rates had been relatively stable and reméneeshme between 2004 and 2006.

Budget revenue from personal income taxes made, @ 6f the GDP in 2005 (European
Commission 2007)The Hungarian budget however relies heavily onrauli taxes, and
received about 53% higher amount from VAT than fi@hfi in 2003, a typical phenomenon
of economies with high tax evasion as the collectbthe former is somewhat easier for the
administration. Burden from both taxes falls on $eholds (although note that some of the
VAT is paid by corporations).

Figure 2 Tax rates and total income tax base by percentile, 2005
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With respect to the distribution of tax burdenhe tountry: about one third of taxpayers paid
the higher marginal tax rate of 38% on some ofrtte¢al incomes in 2005.

The taxation of entrepreneurs is very complex imgrry, partly because they can choose
between 3 options (with some limitations relatedhiir income levels), partly because these
schemes themselves are complicated.
1) Taxation based on fix cost share (“atalanyaddzas”)
2) Taxation based on entrepreneurial income (,vallatkgovedelem alapjan tortén
adozas”)
3) Simplified Business Tax, SBT (,EVA”)

13% of the entrepreneurs paid tax under the SB&metin 2005. 69% of total entreprenéurs
paid taxes under 2, which also implies and itenitéy cost deductioh Within this group,
85% of entrepreneurs report incomes around or bé&@wminimum wage, according to the
calculations of the Ministry of Finance. Only ledgan half of the entrepreneurs return
financial gains (APEH 2007). These latter figureghhght the probability of tax evasion,
given that these figures tend to occur over a nurnbgears, and 2004-2006 were not years
of recession.

4 Data and methodology

Our estimation of income underreporting is basedtwa datasets: a random sample of
unaudited administrative tax records and the HanlgelBudget Survey (HBS) of the
Hungarian Central Statistical Office, both contaghdata on the 2005 incomes.

We compare incomes reported to the tax authonés those declared in the surveys. The
ratios of underreporting are calculated by regiod source of income. We then feed these so-
called adjustment factors into the tax-benefit msamulation model (EUROMOD) in order to
calculate how tax evasion affects the distributdimcomes

The sample of administrative tax records (alsorreteto as APEH, reflecting the name of the
tax authority) includes 227.688 individuals, abBj4% of total taxpayers in the courftrfhe
data refer to annual incomes from 2005. The samsipkefalls to 217,530 in the sample used
for analysis. We top-coded the dataset by excluthige taxpayers who have incomes (any
type of income) above the highest value in the eyidata’ We also excluded taxpayers with
zero taxable inconfe The dataset includes both records from self-datitm and from
declaration made by employers. The tax recordsud®l some socio-demographic

“ Based on the statistics of the Tax Authority, abb2 of entrepreneurs did not report any tax paynie
2005, therefore do not belong into any of the abibwee categories. Total nhumber of entrepreneuwtsides
these as well.

® Source: APEH (2006) and Taxation statistics flemw.apeh.hu(date of access: 15 January, 2009.)

® There were only 4,37 million taxpayers in 2005%%4f the total population, out of which 4,2 millibrad tax
base taxed under the progressive tax system (ARE)2This later is our reference population.

" We excluded taxpayers with total income tax basevak?6,88 million HUF, wage income above 19,67
million HUF, self-employment income above 24 millitdUF and other taxable income above 7,21 million
HUF. Altogether these make up about 0,2% of thepdam

8 We use a broad definition of taxable income iniigdincome subject to the progressive tax scheme +
separately taxed self-employment income (tax bds®Bd is not included ). Note that other separataled
income, such as capital income is not included.
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characteristics of individuals, including age, sél code, and for a smaller sub-sample the
number of dependants, and occupation.

The HBS dataset includes 24.549 individuals in 9868seholds. Income data is collected
from household members aged 16 and over, while deapbic information is available on all
members. The income reference period is the catgreda of 2005. Note than an alternative
income survey, the EU SILC, has been chosen adataset for the Hungarian version of the
EUROMOD, the European tax-benefit microsimulationod®l. As this paper uses
EUROMOD as a means for estimating the incidencaa@ime tax evasion, choosing the EU
SILC for estimating underreporting would have beerogical choice. Our preliminary
calculations, however, showed that income data as detailed enough and also some
measurement errors bias the calculations, whictened the comparison with the tax audit
data. Thus, we concluded that using the HBS datddyarovide more appropriate estimates,
which could then be used in the EU-SILC based msionalation model.

The results of the analysis crucially depend oncibraparability of the two datasets: both in
terms of the target population and in terms of meo Initially we thus assessed the
comparability as such.

The main differences of the datasets are the fatigw(1) HBS is based on voluntary
participation, while the filing of tax records islagal obligation for those with taxable
incomes; (2) under-sampling of high-income housghahay be present in the HBS due to
non-response, thus underestimating top incomegshandxtent of inequality; (3) incomes in
the HBS are self-reported, thus recall errors migbtur (respondents not remembering
correctly); (4) while the sampling unit is the hehsld in the HBS, it is the individual in the
tax records, and household composition cannotdmnstructed in the latter due to the lack of
relevant information.

Similarities of the datasets: (1) both include paed incomes with reference to the calendar
year of 2005, and incomes are measured on an abasa (rather than e.g. on a monthly
basis); (2) information on gross income is avadaiol both; (3) both datasets include basic
demographic information on respondents, includieg, sage, region, employment status
(employee or self-employed). These features ensaé the two datasets are actually
comparable. Having concluded this way, we then wentcreating comparable reference
populations and the income concepts.

We created a comparable reference population intwlee datasets, by (1) assuring the
representativeness of the tax records sample, nr{@d)kreconciling the taxpayer population
identified in the two datasets.

We thus reweighted the tax records sample on tisés i aggregate data on the entire
population of taxpayers. The weights were calcdlate the basis of region and employment
status.

The reweighted tax sample had to be reconciled thghHBS by restricting the latter sample
to taxpayers. We thus reduced the HBS sample setivno had positive taxable income and
declared to have fulfilled a tax repdriThis reduces the sample size to 9313. This iscal g
approximation of Hungarian taxpayers, because rsosial incomes, including pensions,
universal family benefits and other cash transfeese tax exempt and not reported to the tax

° The variable indicating the amount of “tax liatiéls” was not a missing value.



authorities in 2005. It also implies that pensienare only included in case they have
employment incomes (besides pensions). Even irct#ss the pension remained tax exempt.

We find a significant spike around the minimum wagehe tax dataset (Figure 3). This
seems to signal tax evasion. According to Elekleffathcoming), as mentioned before,
around 50-60% of those reporting the minimum wagedeuareported their income by about
1/3 on average in 2003.

Figure 3 The minimum wage spike. Frequency distribution of taxpayersin the tax data
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The definition of income compared in the two datsi$e gross personal taxable income. It is
gross, thus before the payment of taxes. It isgpeds rather than household level, which
adequately matches the individual based taxati@tesy in Hungary. It is taxable, thus it

refers to positive incomes subject to tax (as erpthbefore). As pensions and benefits are
exempt from tax, we did not include them in ourinigbn of the taxable income. Note that

capital incomes are not included in the definitidincomes used hef®e

We created two main income variables in the datasetluding (1) wage income, and (2)
self-employment income. (MVage income'* refers to employees, and all their employment
related incomes that are part of the tax baseSd2)employment income is the sum of wage
income from self-employment and other incomes freeif-employment, e.g. dividend
income.

19 Evasion of capital incomes might pose an intemgstesearch question, but these incomes are ot in

the income survey, probably due to the fact their thccurate measurement is not easy.

™ In Hungary insurance based maternity benefits (RSYand GYED) are to be taxed and these sources of
income are declared as wages. Therefore in the WB8Iso included these benefits in wage income redsein

the tax records they are already included. Thislikely to result lower-bound estimates for income
underreporting.
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We then calculated the ratio of underreporting bsnparing incomes in the tax data and the
survey by region and by type of income.

Table 4 Adjustment factors indicating income underreporting by region and type of income
Employment income  Self-employment income

Central Hungary 0,960 0,211
Central Transdanubia 1,000 0,337
WestTransdanubia 0,976 0,270
South Transdanubia 1,000 0,255

Transdanubia 1,000 0,288

North Hungary 1,000 0,345
North Great Plain 1,000 0,387
South Great Plain 0,955 0,304
Great Plain and North 0,990 0,342

Note: The estimated adjustment factors for emplaynmiecome in Central and South Transdanubia, North
Hungary and North Great Plain (1,035, 1,045, 1,848 1,003 respectively) were recoded to 1, thutudig

the possibility of over-reporting to the tax autkies.

Since information is available only for three maggions (NUTS1 level) and two main types of incaméhe
microsimulation database (EU-SILC), the numberdjfistment factors was limited to six.

These estimates are then used in the tax-benefdeimm order to assess the likely

distributional implication of tax evasion. Incomexderreporting as such modifies total
household incomes, but the impact is largely depenhdn the tax system and also on the
system of cash benefits. The use of tax-benefit eah@llows us to account for (i) the

complexity of the tax system, including the facatttonly some income components are
subject to tax, while others are not, (ii) a patnnteraction between specific cash and tax
policies (benefit entitlements may also change &salt of tax evasion).

In sum, we aim to estimate the distribution of “netome”, calculating net incomes in the
following way.

Ynet: Yreported* (1' t) + Yhidden+ Ysocial

Where Y. is total personal disposable income for individyaY reported refers to reported
income, t is the total tax rateniYseniS the income not-reported to the tax authoribg social

is the amount of social transfers received by iidial i. Note that in the Hungarian case
Y reported CONSists of only labour income (and not socialefiés), and ¥ociaiS Non-taxable,
with the exception of insurance-based maternityebes; which are included in labour
incomes.

5 Results

In this section we present our estimates based WRMMOD, the European tax-benefit
microsimulation model (see Immervoll et al 199%tkiand Mantovani 2007). This model
includes all major direct tax and cash benefitgedi in 2005, thus allows us to consider the
complexity and interaction of these. In additionth@ policy rules, the model includes a
nationally representative household dataset, whithbles the user to assess the impact of
specific policy measures (or their changes) onttit& populatiof. In our case, we do not
model policy change as such, but rather a changenm of the basic assumption of

2. On the principles of microsimulation, see Beneded Lelkes (2007).
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microsimulation models, that of full compliance.itds our adjustment factors for income
underreporting we are able to assess the impatdaxoévasion on the budget, but also on
individuals’ incomes and their distribution.

Table 5 Under-reporting by level of income

"True" income "Reported" income Difference*
1 (poorest) 9.151 8.370 -8,5%
2 27.268 5.4 -6,7%
3 51.018 5.079 -11,6%
4 61.258 6.1 -8,5%
5 72.392 7.%37 -6,7%
6 88.172 1. 87 -7,3%
7 108.273 wn -7,4%
8 131.844 A -9,2%
9 171.236 jc;%e) -8,7%
10 (richest) 360.343 303.597 -15,7%
top 1% 1.023.299 757.892 -25,9%
top 0.194° 3.337.049 2.0533 -38,9%
total 107.444 95.764 -10,9%

Notes: Mean income by income group is monthly giessonal income in national currency (forint). Ugf
income is as observed in the EU-SILC 2006. “RemBrtencome is adjusted for under-reporting using
EUROMOD and the adjustment factors presented ineTdbrecalculated for the 3 NUTS1 regions. Income
guantiles were generated based on “true” incomauding those earning zero or negative incomes.

* The difference between the means is statisticsitiyificant for all income groups at a 1% levetgect for the
top 0.1% where it holds at 5% level).

First we present evidence on underreporting bynme@roups. As shown by Table 5, the
average rate of underreporting for the total pajparmas about 11%. Income underreporting is
the highest among the richest decile (about 16%)tha third decile (around 12%), around
the value of the minimum incortfe This is attributable to the prevalent minimum weapike,
shown in Figure 3. The top income groups might eaheven more, although these estimates
need to be interpreted with caution due to the smahber of observations, in particular in
the top 0.1%. Note that as income surveys typiaafigerestimate top incomes (partly due to
non-response among the very rich), tax evasion gntimem is likely to be even higher than
shown here. Our estimates are lower bound due tonmihodology as well, as capital
incomes are not considered, while these are liteelpake up a relatively higher share of the
total incomes of the affluent households. Thus, rthle benefit the most from income tax
evasion, not only in monetary value but also prapoately as well.

13 The estimate is based on a small number of ohtiens, 8 cases, which warrants for caution with th
interpretation.

4 The value of minimum wage was 57000 in 2005. Tédniion of income used here includes cash benefit
well as wages. This explains why the mean incontéeénthird decile group is below the value of the@imum
wage.
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Table 6 Under-reporting by main source of income, region, age and gender
Population share "True"income "Reported"income Difference*

Employment status

Wage earners 78,2% 115.15 111.95 -2,8%
Self-employed 9,2% 148.30 51.2¢ -65,4%
Pensioners 7,1% 36.97 33.14 -10,4%
Region

Central Hungary 26,0% 142.874 122.63 -14,2%
Transdanubia 32,2% 102.09 93.6( -8,3%
Great Plain and North 41,8% 89.54 80.7z -9,9%
Gender

Female 47,99 94.35 87.9:2 -6,8%
Male 52,1% 119.48 102.97 -13,8%
Age

16-29 yrs 23,3% 82.67 78.5E -5,0%
30-44 yrs 35,8% 118.77 105.4¢ -11,2%
45-59 yrs 33,6% 121.42 106.5C -12,3%
60+ yrs 7,3% 66.63 53.57 -19,6%

Notes: Mean income by income group is monthly giessonal income in national currency (forint). Ugf
income is as observed in the EU-SILC 2006. “RemBrtencome is adjusted for under-reporting using
EUROMOD and the adjustment factors presented ineTébrecalculated for the 3 NUTS1 regions.

* The difference between the means is statisticgitipificant for all groups at a 1% level.

Tax evasion is pervasive among the self-empl&y@bout two thirds of their incomes are not
reported as a tax base to the tax authority. Basetheir true income self-employed earn
either around the minimum wage or are at the tofhefdistribution, whereas based on the
reported income around 2/3 of entrepreneurs belonghe bottom three deciles. Self-

employed report their total income in two partsge@ncome and capital income. Their wage
income, that is subject to the progressive tax bas# social security contributions, is

underreported by around 80% while the capital inequrart is underreported by around 45%.
The latter is the basis of corporate income taxthedespective marginal effective tax rate is
lot lower in general.

In contrast, employees seem to comply with taxsralelarge, with an overall rate of 2.8% tax
evasion. Employees have little leeway for undemrtpg incomes due to the reporting duties
of employers towards the tax authority, excepteimployees who have some (a minor share
of) self-employment incomes, which are also inctuthere. There is 10.4% underreporting
among those whose main income source is pensiaegodhose within this group who work
as self-employed (as well as receive pensions).d@laulations (not shown here) highlight
that one third of this pensioner group is of wogkiage (below 60), referring to the high
number of invalidity pensioners in the country marfiywvhom do actually continue working,
often on the informal market.

Underreporting is the highest in the highest incoragion, Central Hungary (including
Budapest). This may be explained with the higharelof those economic sectors particularly
prone to tax evasion. Much of the construction stduand the service sector can be found
around the capital, in the highest income regioran$danubia, as well as Budapest, are
favoured for tourism.

15 We define self-employed as those whose main incaomece is income from self-employment.
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Tax evasion is higher among men and increases éyTdus is partly a composition effect: (i)

men tend to be over twice as frequently entreprentian women, (ii) there are more self-
employed among those aged 60 or over than in youage groups. Our calculations also
show that men underreport both wage income aneesgiioyment income more than women
do and the elderly underreport more. Similarly, naewl the elderly were found to be more
likely to evade payroll and income taxes (Kriz, Mé&l et al. 2007). Based on a specific

survey on Hungary, Toth (2008) also finds that neamd to underreport wages more than
women, while he concludes that envelope wages ane widespread among young and
middle-aged people than old.

Note that we consider only the tax-payer populatene, thus pensioners without labour
income do not (cannot) evade tax as pensions \a@&rexempt in 2005. Thus age and gender
differences can be explained by the higher taxiemasf self-employed in this model.

Table 7 Fiscal and distributional implications of tax evasion
Full compliance Tax evasion Difference

Personal income tax receipts (billion HUF, annual) 1.119 902 -19,4%
Poverty line (HUF, monthly) 45.279 46.822 3,4%
Poverty rate (FGT a=0) 14,8 14,6 not sign.
Poverty gap (FGT a=1) 3,4 3,3 not sign
Gini 0,274 0,292 6,8%
S80/S20 4,020 4,320 7.5%
Atkinson e=0.5 0,064 0,076 17,9%
Atkinson e=2 0,235 0,253 7,6%
Theil 0,139 0,173 24,5%
Kakwani 0,259 0,231 -10,8%
Reynolds-Smolensky 0,073 0,053 -26,9%
Suits 0,294 0,254 -13,5%

Notes: full compliance provides estimates of incotag variables assuming incomes are reported to tax
authorities as observed in the EU-SILC. Tax evapimvides estimates of the same variables assuimiognes

are under-reported to tax authorities by the adjast factors shown in Table 1. FGT refer to thet&o&reer
Thorbecke family of poverty indices.

Income concept: equivalised household income, htpnt

Difference in the poverty rates and the povertysgapder the two scenarios are not statisticallgi@ant.

The actual amount of personal income tax receipthé state budget was 1.207 billion forints in 2@g8PEH
2006). It includes tax on other types of incomeg.(agricultural incomes, intellectual activitiaghich are not
measured accurately in the EU-SILC survey.

The fiscal implications of tax evasion are subséhnthe “tax gap”, the difference between
the taxes households actually owe and what thegrtrepquals about 220 billion forints.
Revenues fall short by about 19%. This figure ismewhat higher than the Ministry of
Finance estimate, quoted by the Worlbank reportr{tibank, 2008) which estimates the tax
gap to be above 10%. The microsimulation model sdmé underestimates the total budget
revenue from income taxes, which was 1.207 bilfmmts in 2005 (APEH 2006), due to data
limits. For specific incomes types, the number lnda@rvations is very small, for some others,
there are measurement errors (e.g. property incomgscultural incomes, intellectual
activities). On the other hand, certain tax rulespgcially tax credits) are simplified in the
model, as there is no adequate information in timme survey (e.g. on donations to
charities). These modelling features, however, ac¢ likely to affect the estimated
implications of tax evasion as such, as they ameeted to affect the results under both
scenarios equally.
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Income inequality is significantly higher under taxasion. The Gini coefficient and the
quintile ratio increase by 7-8%. This has two majoplications. First, high earners tend to
evade proportionately more, and second, progrégsivithe tax system is lower under tax
evasion than intended. This is confirmed by thécatdrs measuring progressivity.

Tax evasion reduces the progressivity of the inctemesystem to a rather large extent. All
indices of progressivity suggest that the inconme eéaasion reduces progressivity. The
Kakwani and Suits indices indicate a decline ofl#%, while the Reynolds-Smolensky an
even greater, 27% fall. In these calculations wesiter the impact of both personal income
taxes and social security contributions, thus atkes on labour at the employee level. Note
that we measure progressivity of (equivalised) kbo&l incomes, rather than personal
incomes. Equivalised household income is a bettexyp for individual resources, as
individuals live in households and share incomd® tise of (equivalised) household income
for measuring tax progressivity is clearly a virtoietax benefit microsimulation models as
normally information on tax payments (e.g. in t&cards) cannot be linked to household
structures or other sources of household incomes.

By international comparison, tax evasion is rathigh, but not outstanding. In Greece, the tax
gap with respect to personal income taxes was foate 25% (Matsaganis and Flevotomou
2008). The tax gap (of all federal taxes, not symptome taxes as in our case) in the US was
estimated to be 17.3 % in the early 1990’s, anchdioto be relatively unchanged in the past
20 years (Andreoni et al 1998). Non-compliance walsulated using data from intensive
audits conducted on a stratified random sampleofréturns. One third of taxpayers were
found to underreport their incomes.

6 Conclusions

The paper estimated the incidence of income tagieman Hungary on the basis of a random
sample of administrative tax records of 230 thodsadividuals, not accessible for research
so far. Gross incomes in the administrative taxom#s are compared with those in a
nationally representative income survey, HBS, agsgrthat tax-evaders are more likely to
report their true incomes in an anonymous interview

A striking feature of income distribution is a poamced minimum wage spike, which is more
pronounced in the tax records than in the inconmeestlin particular among entrepreneurs.

Our estimates show that the average rate of urmmtreg is 11%, which conceals large

differences between the self-employed (who hide ritagority of their incomes) and the

employees. Men are more likely to conceal theiomes than women, but it is due to the
composition effect: the majority of self-employeximen. These estimates are likely to be
lower bound, due to measurement error in the incsumneey.

The estimated rates of underreporting are then isBtROMOD, the European tax-benefit
microsimulation model to calculate the fiscal andstributional implications of
underreporting, comparing the scenarios of full pbamce to that of tax evasion, while
taking account of all major direct taxes and casheffits and their interactions. Tax evasion
reduces fiscal revenues from personal income tayesbout 19%. While poverty does not
change under tax evasion, income inequality becosigaificantly higher (the Gini
coefficient and the quintile ratio increase by 7)8%tiggesting that high earners tend to evade
proportionately more. This implies that the progreity of the tax system is lower under tax
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evasion. The effects are rather large, as showrahbgus indices of progressivity, suggesting
a decline of 11-26%.

In the policy debate, tax evasion is often attelouéxclusively to the high level of taxes in
Hungary, or to a culture of free-riding by citize#dthough the level of taxes undoubtedly
influence labour costs, thus the profit and contipetess of businesses, and declared income
(Bakos-Benczur-Benedek 2008). On the other handshasvn by the literature, higher
marginal tax rates are not necessarily associattédlarger unofficial economy in a cross-
country comparison (Friedman et al 2000). To thetrewy: higher taxes were found to be
associated with more tax revenue, a stronger lEgaronment and less unofficial activity (p.
481). Various alternative explanations may alsadhdhere may be a dominant culture of
non-compliance, whereby individuals are not likdty pay if they believe that their
compatriots do not pay either. In order to (perhsipsily) turn this behavioural game into a
cooperative one, the perception of government iéiev and services pays a key role.
Institutional weaknesses, including corruptiyrthe low perceived quality of government
services, the limited public information on thehet complex system of public finances,
including the complexity of the tax system itsélfe unpredictability of fiscal policy need to
be addressed. All in all, tackling the problem ek tevasion needs a coordinated and
conscious effort by the government. Relying on esteinger penalties is unlikely the produce
landslide outcomes.

16 As stated by Friedman et al “corrupt governmentsob®e small governments and only relatively uncdrrup
governments can sustain high tax rates” (p. 459).
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Annex A. Descriptive and summary statistics

Table Al. Descriptive statistics of the HBS sample

. Total sample Sample used for analysis
Variable mean Std. dev. mean Std. dev.
Variables from original data (HUF)

Imputed entrepreneurial income 9 256 120 075 23909 192 360
Income from main employment 575 280 1009 254 1995 1229938
Income from secondary employment 2 437 48 217 6292 77676
Income from self-employment (wage like) 46 962 397 123 276 633 143
Income from enterprise (wage like) 25027 264 693 5761 426 251
Dividend from entrepreneurship 2 409 60 025 5980 1984
Income from one-off contract 1047 26 269 2752 582
Income from intellectual activies 645 29 968 1593 48367
Income from occasional employment 21528 118 916 89 111 945
Tip 702 19 089 1281 27 218
Maternity benefit (GYED) 7077 68 855 18 384 10292
Maternity benefit (TGYAS) 1000 22 998 2635 37 283
Income tax* 318 619 459 030 321981 462 428
Computed variables used for calculations (thousand HUF)

Wage income 590 1013 1434 1213
Entrepreneurial income - part of tax base 71989 7 B2 189 036 842 979
Entrepreneurial income - separately taxed 9 256 QX 23909 192 360
Other income part of tax base 26 147 29 176
Tax base 688 1129 1652 1320
Total entrepreneurial income 81 568 213 907
Total taxable income (tax base + separately

taxed) 697 1144 1676 1337
Other variables

Entrepreneur 0,04 0,19 0,10 0,30
Age 37,18 20,83 41,21 11,04
Agegroup 1,97 1,31 2,26 0,78
Sex (1=female) 0,53 0,50 0,50 0,50
Region 3,80 2,23 3,52 2,23
Observations 24 549 9 313

* Total sample mean calculated for 9517 observatiamssing for the rest
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Table A2. Descriptive statistics of the APEH sample

Total sample

Sample used for

Sample used for

, analysis analysis, with

Variable weights

mean Std. dev. mean Std. dev. mean Std. dev.
Variables from original data (th HUF)
Wage income 1394 2081 1416 1579 1 447 1634
Severance pay 4 71 4 65 4 67
Severance pay from earlier years 2 54 2 51 2 49
Other wage income 22 195 22 134 22 132
Ooggtregtigr;]come from other non-independent 44 497 20 247 42 259
Income from intellectual activies 5 132 4 82 5 90
Income from other sources 8 705 5 84 5 89
Wage-like entrepreneurial income 25 153 26 157 26 521
Income fro individual acitivites 17 162 17 132 19 421
Entrepreneurial income subject to flat rate 2 32 2 33 2 33
Other entrepreneurial income 6 188 6 154 6 156
Computed variables used for calculations (th HUF)
Total wage income 1416 2089 1438 1577 1469 3216
Entrepreneurial income - part of tax base 25 153 26 157 26 152
Entrepreneurial income - separately taxed 8 190 8 581 8 159
Other income part of tax base 80 875 73 322 77 334
Tax base 1521 2 365 1537 1601 1571 1658
Entrepreneurial income 33 271 34 251 34 249
;I;:(t:(lj)taxable income (tax base + separateQ/SSO 2372 1546 1608 1579 1665
Other vars.
Entrepreneur 0,06 0,24 0,06 0,24 0,06 0,24
Age 41,13 12,23 40,82 11,85 40,97 11,95
Agegroup 2,26 0,86 2,24 0,84 2,25 0,85
Sex 0,52 0,50 0,52 0,50 0,52 0,50
Region* 3,53 2,20 3,51 2,19 3,21 2,22
Observations 227 688 217 530 189 459

* Region data only available for 198452 from théatcand 189459 from the working

sample
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Table A3. Main characteristics of the taxpayers in administrative and survey datasets

Number of observations

APEH HBS

regions employed entrepr total regions employed entrepr total
Central Hungary 55097 3465 58562 Central Hungary 2481 378 2859
Central Transdanubia 18632 1279 19911 Central Transdanubia 963 86 1049
WestTransdanubia 18017 1266 19283 WestTransdanubia 992 123 1115
South Transdanubia 21320 1314 22634 South Transdanubia 630 55 685
North Hungary 18977 1148 20125 North Hungary 1070 79 1149
North Great Plain 24161 1650 25811 North Great Plain 1094 102 1196
South Great Plain 21556 1577 23133 South Great Plain 1142 118 1260
Total 177760 11699 189459 Total 8372 941 9313
Share (%)

APEH employed entrepr total HBS employed entrepr total
Central Hungary 29% 2%  31% Central Hungary 27% 4% 31%
Central Transdanubia 10% 1% 11%  Central Transdanubia 10% 1% 11%
WestTransdanubia 10% 1% 10%  WestTransdanubia 11% 1% 12%
South Transdanubia 11% 1% 12%  South Transdanubia 7% 1% 7%
North Hungary 10% 1% 11%  North Hungary 11% 1% 12%
North Great Plain 13% 1% 14%  North Great Plain 12% 1% 13%
South Great Plain 11% 1% 12%  South Great Plain 12% 1% 14%
Total 94% 6% 100% Total 90% 10% 100%
Number of observations

APEH employed entrepr total HBS employed entrepr total
male 95606 8203 103809 male 4013 628 4641
female 108201 5520 113721 female 4359 313 4672
Total 203807 13723 217530 Total 8372 941 9313
Share (%)

APEH employed entrepr total HBS employed entrepr total
male 44% 4% 48% male 43% 7% 50%
female 50% 3% 52% female 47% 3% 50%
Total 94% 6% 100% Total 90% 10% 100%
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