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The effect of tax evasion and targeting errorsacross countries. the case of Greece

Maria Flevotomou and Manos Matsaganis

1. Introduction

The imperfect targeting of social assistance be&ndfas most often been studied in the
context of explaining non take up behaviour andlgantifying its effects. However, in order
fully to assess policy effectiveness one needsltlvess the converse phenomenon of benefits
leaking to non-entitled recipients. Benefit leakageurs when individuals withhold or distort
the information on their material conditions antlastcharacteristics, which is relevant when
benefit-awarding agencies assess eligibility. Imfation may be manipulated in many ways
but perhaps the most common method is through iecamder-reporting. In this sense,

targeting errors and tax evasion interact.

This paper discusses how these two phenomena lerejbintly studied in the context of

Greece (the only country in this project where bplienomena were analysed), using the
European tax-benefit model EUROMOD. The benefitasaered are two income-tested

benefits targeted at the elderly: the Pension $&néidarity BenefitEKAY and the Social

Pension.

The paper is organised as follows. The curreni@eattroduces the paper. Section 2 offers a
brief description of the benefits considered. $#c8 presents how estimates of non-take-up
have been obtained. Section 4 discusses the etieattroducing tax evasion. Section 5 is a
technical summary of how our results were incorfgmtanto EUROMOD. The final section

concludes.

2. Thetwo benefits

The “Pension Social Solidarity BenefiZKAX is an income-tested supplement aimed at
recipients of old age and survivor pension overoBOof invalidity pension or orphans’
pension irrespective of age. It is restricted tosthreceiving a contributory social insurance

pensionOI'4* pensioners are excluded on the grounds thatkesion is not contributory.

Beneficiaries must be over 60 if in receipt of dh @ge pension or a survivor pension. There

1 or4 is the social insurance fund for farmers in Greece



IS no age condition if in receipt of an invalidipgnsion or orphans’ pension. Recipients of a

farmer basic pension or a Social Pension are egdlud

Receipt ofEKAY is granted to those with (a) personal net incommfretirement benefits and

employment earnings below €6,562 per year, (b)goeistaxable income from all sources
below €7,656 per year, and (c) family taxable ineomust be below €11,913 per year (in
2004). Claimants must satisfy all three income domts to receiveEKAY.

The Social Pension is a non-contributory, inconsteig pension, reserved to people over 65
years of age, who are not in receipt of a socialiiance pension — except if the relevant

benefit is lower than the basii’4 pension — and lack independent means of support.

Benefit is granted if family income, including alburces of gross income except for irregular
lump-sum payments, does not exceed the benefit mniself (€2,811 per annum for singles,

€5,622 per annum for couples).

3.Non takeup

Non take up estimates for 2004 were derived thraugbhmparison of the eligible population

and the recipient population, as shown below.

Table T Thenon take up matrix

RECEIPT NON- RECEIPT
ELIGIBILE Entitled Recipients (ER) Entitled Non-Recipients (ENR)
INELIGIBLE ~ Non-Entitled Recipients (NER) Non-Entitled Non-Recipients (NENR)

The non take up rate (NTU) is then defined as

ENR

NTU = ——
ER+ ENR

For both benefits, the eligible population was dated in EUROMOD. The model relies on
the Household Budget Survey 2004/05, which is avesurcarried out by the National
Statistical Service in Greece every few years. [atest HBS covered the income year starting
in February 2004 and ending in January 2005. @st bon take up estimates KAX are

summarized in Table 2 below.



Table 2 EKAX non take up and beta error (2004)

N (weighted) %
(1) total number of individuals 10,900,000 100.00
(2) eligible forEKAX 422,677 3.88
(3) thereof: withEKAX receipt 317,670 0.29
(4) withoutEKAX receipt 105,007 0.96
(5) recipients oEKAX 378,698 3.47
(6) “beta error” cases 61,028 0.56
(7) “beta error” cases due to tax evasion 508 0.00
non take up rate (4/(3+4)) 24.8% na
beta error rate (6/5) 16.1% o

! EKAX receipt when not eligible.
Source: Flevotomou and Matsaganis (2009a).

Table 2 indicates a non take up rateE@&f4> of 24.8%. At the same time, it suggests that
16.1% of actual recipients in 2004 appeared nditet@ntitled taEKAX. This figure, usually
referred to as the beta error rate, may at legsaihdisguise data problems and/or simulation

imperfections.

In the results presented above, we have alreagly toi correct for potential biases in our data
and simulation. First, receipt information is basedofficial statistics as the HBS performs
rather poorly in representingk42' recipients. Second, when simulating eligibilitpcome
components taken into account in the income testEfg42 were adjusted to their 2002
values using applicable backrating factors. Thiseisause the income test that claimants must
pass is based on tax returns of the year beforappkcation, for incomes earned two years
before the application (that is the most recent yeawhich a tax return is available). As a
result of these two corrections, our baseline edgnof the beta error rate was reduced to
16.1%. The final step, to be discussed in the segtion, is to disentangle the part of the beta
error caseload that may be genuinely attributeslyttem abuse and is hence unrelated to the

quality of our data and/or simulation.

Results of our baseline estimation for the Socethdton are presented in Table 3, which
shows that the non take up rate for Social Pensiestimated at 38.3%, while the beta error
rate stands at a relatively low level of 9.7%. Nibtat Social Pension receipt is not reported
directly in the HBS 2004/05. Instead, it is repdredongside a group of benefits targeted at
the elderly, which are then all aggregated underuimbrella “old age benefits”. In view of

this, an inference mechanism was implemented witHifROMOD in order to simulate

Social Pension receipt. The resulting recipienelmssl, estimated at 57,886 persons in 2004,

was deemed satisfactory against an actual numlyecigients of 56,907 in the same year.



Table 3 Social Pension non take up and beta error (2004)

n (observed) N (weighted) %
(1) total number of individuals 17,386 10,900,000 00.00
(2) eligible for Social Pension 132 84,792 0.78
(3) thereof: with Social Pension receipt 82 52,277 0.48
(4) without Social Pension receipt 50 32,515 0.30
(5) “beta error” cases 8 5,609 0.05
non take up rate (4/(3+4)) 37.9% 38.3% na
beta error rate (5/(3+5)) 8.9% 9.7% o

! Social Pension receipt when not eligible.
Source: Flevotomou and Matsaganis (2009a).

4. Tax evasion

In order to identify to what extent income undestaents may account for benefit leakage,
income under-reporting for the purposes of tax ievasvas incorporated in our simulation
model. For subgroups defined by region and maiornme source, each of the four separate
income components — as reported in the HBS — wajusi@d using the following factors.

Table 4 Adjustment factorsfor income under-reporting (2004)

Athens Northern Southern Islands
wages / salaries 1.000 0.978 0.992 1.000
pensions 1.000 1.000 1.000 1.000
agriculture 0.468 0.412 0.530 0.519
self employment 0.770 0.860 0.640 0.712

Source: Flevotomou and Matsaganis (2008).

The adjustment factors presented in Table 4 aretibome of a comparison of income as
reported in the HBS and income as reported in &0sample of unaudited tax returns

referring to 2004 incomes.

Table 5 compares our baseline estimatestfad2 to the estimates obtained following the
incorporation of tax evasion in the simulation modeshows that accounting for income
under-reporting to the tax authorities, disclos2297 persons who are falsely eligible for
EKAZX. However, very few of these would actually claitn More specifically, out of the
61,028 beta error caseload, just 508 cases mayedified as ineligible claimants, while the
remaining 60,520 cases (16.0% of all recipients$tpoobably represent residual data and/or



simulation imperfections.

Table 5 EKAX non take up and beta error: introducing tax evasion (2004)

under no tax evasion under tax evasion difference

(1) 2 (=@ -@1)
eligible for EKAX 422,677 434,974 12,297
thereof: withEKAX receipt 109,016 109,524 508
without EKAX receipt 313,662 325,450 11,788
“beta error” case$ 61,028 60,520 -508

! EKAX receipt when not eligible.
Source: Flevotomou and Matsaganis (2009a).

In the light of the above, Table 2 may be updategrovide a more informative picture of our
results. Whereas our best estimate of non takef HKaX remains at 24.8% and that of the
beta error rate at 16.1%, we may disentangle titer lmto the part related to benefit leakage
(0.1%) and the part absorbing simulation imperéei of data quality problems (16.0%).

This is shown in Table 6.

Table 8 EKAX non take up and beta error updated (2004)

N (weighted) %
(1) total number of individuals 10,900,000 100.00
(2) eligible forEKAX 422,677 3.88
(3) thereof: withEKAX receipt 317,670 0.29
(4) withoutEKAX receipt 105,007 0.96
(5) recipients oEKAX 378,698 3.47
(6) “beta error” cases 61,028 0.56
(7) “beta error” cases due to tax evasion 508 0.00
non take up rate (4/(3+4)) 24.8%
beta error rate (6/5) 16.1% na
beta error rate due to simulation imperfections/{5) 16.0% h
beta error rate due to tax evasion (7/5) 0.1%

' EKAZ receipt when not eligible.
Source: Flevotomou and Matsaganis (2009a).

Table 7 shows that income under-reporting to theaathorities makes 2,542 individuals
(87,333 minus 84,792) falsely eligible for Soci@nBion. However, the recipient population
remains unchanged as the additional potential elaisndo not take up their Social Pension
“entitlement”. In other words, our best estimatetiod rate of non take up of Social Pension

remains at 38.3%, while that of the rate of betaraxt 9.7%. Further, in contrast willK4>,



it is impossible to draw any conclusions upon tekative weights of benefit leakage and

simulation limitations in the resulting beta ercaiseload.

Table 7 Social Pension non take up and beta error updated (2004)

no tax evasion tax evasion difference
eligible for Social Pension 84,792 87,333 2,541
thereof: with Social Pension receipt 52,277 52,277 0
without Social Pension receipt 32,515 35,056 2,541
“beta error” case$ 5,609 5,609 0

! Social Pension receipt when not eligible.
Source: Flevotomou and Matsaganis (2009a).

5. Technical issues

This section offers a summary of how non take ug #ex evasion were practically
incorporated in EUROMOD. It is inevitably technicahd therefore aimed at modellers
wishing to implement a similar analysis in a taxit model.

Three approaches were considered as to how to ifiealigible non-recipients in

EUROMOD. In order of decreasing complexity, theyrave

(@) identify eligible non-recipients on the basisnalividual characteristics,
(b) identify eligible non-recipients on the basiserpected entitlement,

(c) identify eligible non-recipients randomly.

The three approaches are discussed in detail @aparate paper (Matsaganis et al, 2009). For
the purposes of this paper, we give a brief desoripof the final approach, which was our
preferred choice. Approach (c) essentially assggnandom number drawn from the uniform
distribution to each potential beneficiary and deiaes who claims the benefit or not by
comparing this to the threshold (with respect todan numbers) which ensures the desired
take-up rate in the baseline. This procedure isiethiout externally as the current random
number generator facility in EUROMOD cannot be ukeda subset of the population (here
the eligible population). Results are thereaftateinalized’ in EUROMOD, where switches
enable users to choose between a full or lessfthiatake-up scenario. The end product is a
set of new variables indicating receipt of the Wiefs considered, and income from that
benefit. Alternative assumptions of non-take-upntd, however, be parameterised within
EUROMOD.



Under the chosen, random, approach of identifyirgilbdée non-recipients one would ideally
repeat random draws n times (1000, for instance)rder to point out any robust effects.
Further, given that the two benefits consideredraatt with each other in the greek tax benefit
system (and in fact affect pensioners’ social iasoe contributions and income tax), two
implementation options within EUROMOD would be lefipen. First, produce two
EUROMOD outputs — the baseline and another whebbeay claims the benefit. Non take up
would be assigned externally to the eligible popofabut information from the two outputs
would be combined to attain relevant disposablenmes. The second option would be to add
random numbers to the input dataset and re-runvhiode tax-benefit system for everybody.
However, this would be computationally extremetgdiconsuming.

Because of the above-mentioned practical considestit was decided to rely, for the time
being, on one random draw only and examine efficleays to model larger number
replications at a later point. For each benefiinbérestx (x = 01, 02 referring t&K4~ and
Social Pension respectivelyio markers were externally definegrpsaenx and grpsaefx.
The former, grpsaenindicates entitliement to benefit The latter grpsaefx) indicates receipt
of benefitx. Having ranked the population of interest in asieg order of the uniform

random number drawn, grpsaébr individuali was defined as shown below:

g

iwjj—TU iwjj—TU
j=1

=1

grpsaefX, = 1

0, otherwise

where

ij j is the (weighted) cumulative sum of the populatdmterest up to individual
j=1

TU is the required number of people receiving taediit.

In other words, an individual was assumed to taethe benefit if the sum of potential
recipients up to herself/himself was as close assipte to the required number of people
actually receiving the benefit. Note that in theeaf EKAX, the population of interest was
extended beyond the eligible population to incldidat part of the non-eligible population
who is receiving the benefit due to income undepréng to the tax authorities. This was an



effort to capture benefit leakage in addition todd& non take up, at least f@GiK42 where
accounting for tax evasion gave us some limitegjiion the relevant population sub-group.

The markers defined above are used in two new ipsliq“poltakeup ekas’ and
“poltakeup_socpen”) which have been introduced in the greek polity 6f EUROMOD to
account for non take up @iK4X and of Social Pension respectively. Each politybaites to
individuals who have been randomly selected asbédignon-recipients the simulated amount
of the appropriate benefigr_sben socsolidarity or gr_sben socpen), which is to be treated
as a reduction that needs to be made from disppsabbme (output variablgr_psardx).
Figure 1 shows how this is done f6KAX. The specification for the Social Pension is samil
and therefore omitted.

Figure 1

;l param_name erio_sy GR_2004 system

first_module EKAS Social Solidarity Benefit Non-Take-Up and Leakage
co_SBEN_Elig Eligibility Module

First_cond 1}

eq_varl Z

eq_varz 2

end_cond 0 efigible persons MUST NOT ...
eq_vari_name arpsaefi ... receive EKAS

eq_vart_|t 0

eq_varz_name grpsaesn ... dithough they are eligible for EKAS
eq_var2_lIt 1

SBEM_elig_type 2

TAK_UMNIT individual gr

SWITCH 1

co_set_var

must_he_elig 1

nvars 1

def_vari ar_sben_socsolidarity

vart ar_psardin

TAK_UMNIT individual gr

SWITCH 1

Figure 1 shows that for those individuals who hheen randomly selected not to receive
EKAY (grpsaef01=0), while they are eligible for igfpsaen01=1), the reduction that needs to
be made from their disposable incomes jjgard0l) is equal to the simulated amount of
EKAX (gr_sben_socsolidarity).



As already mentioned, in the caseRKAZY, beta error was also incorporated in the model.
This is shown in Figure 2. In this case, for indivals who have been randomly selected to
receive the benefitg(psaef01=1), but are not eligible for itg(psaen01=0), an amount
(gr_psaxp01) equal to the amount afKAX received @grbcm) is calculated as an income

component that should be added to disposable in&ome

Figure 2
co_SBEMN_Elig Eligibility Module
First_cond 1}
eq_varl 2
eq_varz 2
end_cond 0 eligible persons MUST
eq_varl_name arpsaefl ... receive EKAS
eq_vari_|t 1
eq_varZ_name grpsaenin ... although they are NOT eligible for EKAS
eq_varZ_|t 0
SBEM_elig_type 2
TA_UNIT individual gr
SWITCH 1
co_set_var
must_be_elig 1
nvars 1
def_vari grbcm
vari gr_psaxpi
TAX_UMNIT individual gr
SWITCH 1

With respect to tax evasion, at the core of ourhmgblogy lays the imputation of the
‘reported’ income distribution or, in other wordeg adjustment of incomes contained in the
HBS so as to replicate as closely as possiblenitwme distribution underlying the tax returns
data. For that purpose, the adjustment factorsepted in Table 4 were estimated . The first
issue we had to address as modellers was whethadjist income components externally
and then run the tax benefit model on the updatedme survey data or introduce adjustment
factors in EUROMOD as separate parameters that lmeagevised or updated. In the latter
case, new modules in the model would then simuthte synthetic (imputed) income
distribution as well as that part of income whishniot reported to the tax authorities. The
desire for flexibility in the future use of the madmakes, to our opinion, this last option
superior and was the preferred one for Greecemattd parameters were incorporated into
EUROMOD through two new ‘policies’. The first pojicestimates adjusted income



components; an illustration of how individuals’ ames were adjusted in Northern Greece is
provided in Figure A.1 in the Appendix. Table A.tepents the underlying calculations. The
second policy estimates that part of income wharains unreported to the tax authorities
but should be added onto households’ disposabtariadf a distributional analysis is to be
undertaken. Figure A.2 and Table A.2 in the Appemiesent the parameterisation in the tax
benefit model and the underlying calculations retpely.

The second issue that needs to be tackled by tkdbetzefit model concerns income
definitions. In practical terms, the modeller maged to implement changes in the income
lists used in the tax evasion simulation. To avoahfusion with baseline results, it is
advisable that a new income list set is create@. mhdeller should investigate which income
lists are affected by the imputation of the variomme components. For example, in Greece
EUROMOD simulates total ‘reported’ self-employmentome ¢€oS_LFEMY) based upon
survey information on self-employment income frogrieulture grYSEAGTX) and other
self-employment incomey(YSETX). However, the non-agricultural part of self-emypteent
income @rYSETX) is defined so as to contain property income amihtanance payments,
which are not included in the baseline definitidncoSLFEMY. Table 8 below shows the

mapping between variable definitions in the bagedind tax evasion simulations.

Table 8 Variable definitions

baseline tax evasion
COSLFEMY
coPROPY COSLFEMY
cOMAINTY

The immediate implication for the tax-benefit mdeels to check which income lists contain
the above variables and in the new income list replace the presence of all three
components in a specific income list with just c6EMY. In Greece, this affected eight

income lists.

The income list which will inevitably have to beartyed is that of standard disposable
income. This is because in the baseline specifinaticome components are assumed to be
truly revealed, whereas in the tax evasion scemacmme components are as ‘reported’ to the

tax authorities. Clearly, the unreported part afomes needs to be added onto disposable

10



incomes for an informative distributional analysistake place. Figure A.3 in the Appendix

compares the standard disposable income list irdgracross the two scenarios.

6. Conclusion

This paper tried to highlight the main issues agsivhen a joint analysis of non take up and
tax evasion is undertaken within the framework ¢dvabenefit model. The aim was twofold.
On the one hand, introducing tax evasion in thdyarsaof imperfect targeting of benefits
could be enlightening in explaining, at least pdytoenefit leakage. This goal was pursued by
focusing on two social assistance benefits targdtie elderly in Greece. Unfortunately, the
introduction of tax evasion did not confirm our griexpectations about its influence on
benefit leakage for neither benefit: some smabafivas found foEKAY, where about 0.8%
of the so-called beta error caseload (508 out g®ZBL cases) was identified as abusing the
system through income under-reporting to the takaities. For social pension, tax evasion

had no effect whatsoever on the composition obtta error caseload.

Results could be country-specific or driven by thmitations of the current study. The
analysis presented in this paper may be extended ahany dimensions, all of which are
implementable in the framework of a tax-benefit mlodVith regard to tax evasion, an
obvious improvement would be to relax the somehnwie assumption that all members of a
given category under-report their incomes by thmesaatio through the introduction of
stochastic variation in the adjustment factors usedsimulate the ‘reported’ income
distribution. Another extension would be to extehe scope of analysis by incorporating not
only tax evasion but also evasion of social inseearontributions into the tax-benefit model
Further, albeit not crucial when looking at old-dgmefits, the study of the interaction of non
take up and tax evasion in a more general settenglme informed by examining the dynamic
effects of taxation through its impact on decisioascerning labour supply and demand, the
allocation of disposable income between condiompand savings, the allocation of
consumption between different goods and serviceissanon. Such behavioural responses
may be accounted for in a tax-benefit model throiigHinkage to an externally estimated
labour supply function. Finally, a limitation of ooon take up analysis is that we have relied

on a single random draw in order to identify eligibon-recipients. In order to point out any

2 Note that part of contribution evasion has alyedeen implicitly captured insofar as social inswe

contributions have been simulated in EUROMOD upmmelr than true incomes. However, a full treatmént o
the issue would also include cases that fully abb$tam social insurance contribution payments.
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robust effects, larger number replications shoeldrodelled.

On the other hand, the work presented in this pagered primarily to provide guidance to
modellers as to how tax evasion and non take upbeafgointly studied and practically
implemented in a tax-benefit model. The key isdwmge been highlighted in this paper in the
form of recipes; a more extensive presentation bmrfound in the quoted thematic papers

covering non take up and tax evasion separately.
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Appendix

Figure A.X Adjusting income componentsfor under-reporting to the tax authorities

’E} @ N period GR_2004 erd_systern
first_module Adjusting Income Sources for Tax Evasion
co_SBEN_Elig
Airet_cond [z}
en_varl 1
&nd_sond [}
eq_varl_name caregion
aq_var _It 1 fegion is Northetn Greece
SBEM_elig_type 1
TA_LIMIT individual gr
SWITCH 1
co_formula
must_he_elig 1
namounts 1
nvars 1
farmula varl = amtl
amt1 0,878 adiustment factor for wages ahd saiakies in Nofthern Greece
varl coEMPY Gross earnings from ermplavimeant
autput_var coOEMPY adiiusted eatnings from employmeant
TRy _LIMIT individual gr
SWITCH 1
co_formula
must_he_elig 1
namounts 2
nwars 2
farmula varl*amt1+ varZ*amt2
amt1 0,860 adiustment factor for other seifempioyment incorme In Norhetn Greece
amt2 0412 adiustment factor for se/farmployrnent income from agricuiture in Morthern Greece
warl GrSETH gross other seifemployimeant incomes
varz? grySEAGTH gross selfempioyment incame fram agricuture
autput_var coSLFEMY aoiiusted seffarmpioyment Income
TRy _LIMIT individual gr
SWITCH 1
co_formula
must_he_elig 1
narmounts 1
Mvars 1
farmula varl ™ amtl
amti 1 adivstment factor for pension income in Northern Greece
varl grhen_0OA Gross olghage pensions
autput_var drien_0A aoiiusted ofdbage pehsions
Tax_LINIT individual gr
SWITCH 1
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Figure A.1(cont’'d). Adjusting income componentsfor under-reporting to the tax
authorities

co_formula

must_be_ealig 1

namaounts 1

Nvars 1

farrmula war! * amtl

ammti 1 adiustment factor for pension income in Northern Greece
varl grhen_iny aross Invalidity pensions

autput_var grhen_iny adjusted invaiicity pensions

TAR_UMIT individual gr

SWWITCH 1

co_formula

must_be_elig 1

namaunts 1

Mars 1

farmula warl * amt!

armti 1 adfivatment factor for panaion incorme in Northern Greece
vari arhen_sury Qr0ss sundvars' pension

autput_war grhen_sury adjustad sundvors' pension

TAM_UMIT individual gr

SWWITCH 1

co_formula

must_be_elig 1

narmaounts 1

rivars 1

farmula warl * amti

armti 1 adjustment factor for pension income In Northern Greece
warl grien_ar GFoss oxphans' pension

output_war arhen_or adiusted orphans' pension

T _LIMIT individual gr

SWITCH 1

co_formula

must_be_elig 1

narnaounts 1

NYars 1

farrmula war! * amtl

armti 1 adiustment factor for pension income in Northern Greece
warl grogapns GF0sS 0ga pension

autput_war grogapns adfiusted oga pension

TAK_IIMIT individual gr

SWWITCH 1

14



Table A.T Underlying calculations|

input variable

output variable

income component (read-off data) adjustment factor (smulated)
wages and salaries COEMPY 0.978 co(I:EOI\/II:IE/IYT(() ?378
self-employment

income from grYSEAGTX 0.412 COSLFEMY =
agriculture 0.412xgrYSEAGTX
gtmhglrosyer)rl:c(-ent income grySETX 0.860 FOSBIHGISETS
benetis) o | grben_oa 1.000 1. 000+grben_oa
penion) | grben_inv 1.000 1 000wgrben_inv
penion) "% grben_surv 1000 | ) Ghoxgrben surv
penaons O | groen_o 100 | S
pensions (farmers grogapns 1.000 grogapns =

pension)

1.000xgrogapns
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Figure A.2 Calculating unreported income

lﬁ" @ Whre Period fir: GR_2004 end_zystern
first_module Calculating part of income not reported
co_formula
nvars 3 same for ali reglions
formula warl+ ward-vard
warl arySETH
ward Y SEAGTH
ward caslfermy
autput_var co_temp2
TAK_UNIT individual gr
SWITCH 1
co_SBEN_ENqg region condition
firet_cond 1)
ed_varl 1
snd_sond [x}
Br_varl_name coregion
eq_varl_|t 1 region is Northern Greece
SBEM_elig_type 1
TAK_UMIT individual gr
SWITCH 1
co_formula
must_be_elig 1
namaounts 1
nvars 1
formula warlfamtl-var
armti 0,978 aoiuatment Bactor for wages ahd salaries in Mowhermn Greece
warl coEMPY aojiusted armpiowment incorme
autput_var co_temp1 aaionent incoime hot repcred
TAX_UMIT individual gr
SWITCH 1
co_formula
must_be_elig 1
hamounts 1
nvars 1
formula varliamtl-varl
amtl 1 adiuatment factor for pension incorme in Nothern Gregce
warl grien_0OA adilated ofa-age pension Income
output_var co_termporary_varl old-age pension incorme hot reportec
TAS_UMIT individual gr
SWITCH 1
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Figure A.2(cont’d). Calculating unreported income

co_formula
must_he_elig
namounts
nvars
formula

armtl

varl
autput_var
Tax_LIMIT

SWITCH
co_formula

must_be_elig
narmaunts
nyars
farmula

armtl

vari
output_var
TAR_LIMIT

SWITCH
co_formula

must_he_elig
narmounts
nyars
formula

armti

war
output_var
TAX_LIMIT

SWITCH
co_formula

must_he_elig
namounts
nvars
formula

armtl

varl
autput_var
Tax_LIMIT
SWITCH

varlfamtl-varl
arben_iny

co_temparary_warl 0
individual gr

varl famtl-var

grhen_sury
co_temporary_var2

individual gr

vartfamtl-var

drben_or
co_temparary_var3

individual gr

varl famtl-var
grogapns

co_temparary_ward
individual gr
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aojfustment factor for pension incame In Nodhern Greece
adiuated Imvalidiy penaion Ihcormes
Imvaiiciity penaion income not reportedd

adiustment factor for pension income in Norhern Greece
aojflisted sLUnVOrs' pension incorme
SLRAIVORS' pension incorme not reportad

adiustment factor for penaion income in Northern Greece
adiusted arphans' pension income
orahans' pension fheame hot repoitact

aojfustment factor for pension incame In Nodhern Greece
adiusted aga pension
aga pension hot repotecd



Table A.2 Underlying calculations|1

input variable

output variable

=4

income component (smulated) adjustment factor (smulated)
co_templ =
wages and salaries COEMPY 0.978 cOEMPY/0.978
— COEMPY
self-employment
income from grYSEAGTX* co_temp2 =
agriculture — y
other self- n.a. grYSEAGTX
. gryYSETX* + grYSETX
employment income — coSLEEMY
QII self-employment COSLEEMY
income
ensions (old-age co_temporary_varl
b ; 9 grben_oa 1.000 = grben_0a/1.000
benefits) _ grben _oa
ensions (invalidit co_temporar_y_varl(
pPeNS y grben_inv 1.000 = grben_inv/1.000
pension) — grben_inv
ensions (survivors’ co_temporary_var2
pensi grben_surv 1.000 = grben_surv/1.000
pension)
— grben_surv
ensions (orphans’ co_temporary_var3
pens P grben_or 1.000 = grben_or/1.000
pension) _ grben _or
ensions (farmers’ co_temporary_var4
b grogapns 1.000 = grogapns/1.000

pension)

— grogapns

* These two variables are read off the data.
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Figure A.3 Standard disposable incomelist in baseline and under tax evasion

Standard Disposable Income Lists

C
.2
=3
Income Component Income ¥Yariable o u-“j
m
2|8
izx | inoomme 13k co_nat_inctax -1 -1
unreported income! Wages and salaries co_templ 1 QU
unreported income ! seff-ermnployment income co_temp2 1 QU
unreported income! ofd-age benetfits co_temporary_wvarl 1 QU
unreported income ! invalidity pension co_temparary_varlld 1
unreported Income ! SUrLors pension co_temporary_var 1
unreported fnoome! orphans pension co_temporary_vard 1
unreported fnoome! farmers pension co_temporary_vard 1
benefits | education coEDT 1 1
fncome | emplopment coEMPY 1 1
benetfits | housing coHB 1 1
noormne ! investment colMWY 1 1
income ¢ private dransfers | malntenance papment coMaINTY iy 1
henefits | maternity coMATERT 1 1
fncome @ Other coQTHERT 1 1
noome ! property coPROPY i 1
income ! private pension coPRWPEM 1 1
income ¢ private dransfers | Other coPRWTRM 1 1
benefits | Other | regular, periodic coREGY 1 1
fncome ¢ seff emplopment COSLFEMYT 1 1
G banking emolopess’ socia! insurance contributions (ETE) agr_banksic
Cii Servants Social Contribuation gr_cssic
kg employee contributions gr_eesic
G Farmner’s 5IC gr_frrmsic

G Unemplapment Assistance for oG Workers

ar_iben_ua_old_workers

G socia! insurance agencies’ solidanty account ar_lafka

GR other self-ernployed social fnsurance contributions (TAE) gr_osesic
kg pensioner contributions gr_pesic

G Mbera! professions” social insorance contributions on emolopment lncome (TEAY) gr_profeesic

G Wberal professions” social insorance contributions on seff-emplopment incorme (TEZAY) ar_profsesic
GR public enterprise workers' social insurance contributions (TAM-OTE) gr_pubsic

G Thivd Chitd Benetfit
G Social Pension
G ERAS Socta! Solidarity Benefit

gr_sben_ch_third
gr_shen_socpen

gr_shben_socsolidarity

GRScherne TEBE(selfernol.) gr_sesic
G disability benef? (non-contributory ) GREEMN_DI
G invalidity pension qrBEM_INWY
G old age pension GRBEM_OA&
G orphans’ pension grBEM_OR
G sickness benefits QrEEMN_SICK
GR widows " benelfits grBEM_SURN
G Unemplopment Benefit GREBEM_UN
G child benetfit grizB

G large family child benetfi? griCBLARGEFAM
G many -children ohild benefi? griCBMANY
GE other family benetits grFAMBEN
GE OGA Old Age Pension qrOGAPNS

19




References

Flevotomou M. and Matsaganis M. (2008) Estimatimg incidence of tax evasion in Greece.

Athens: Athens University of Economics and Business

Flevotomou M. and Matsaganis M. (2009a) Estimathmgy size and determinants of benefit
non take up in Greece. Athens: Athens Universit@dnomics and Business.

Flevotomou M. and Matsaganis M. (2009b) Implicasioof tax evasion for tax-benefit

models. Athens: Athens University of Economics Badiness.

Matsaganis M., Flevotomou M., Paulus A. and Su#imef|H. (2009) Implications of non take
up for tax-benefits models. Athens: Athens Uniugrsof Economics and

Business.

20



