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Introduction and research task

The problem of tax evasion remains actual for ddieresearch from the middle of the
XX-th century. The attention paid to this subjettpost soviet countries is stipulated by its
importance for the creation of effective tax policy conditions of spreading of free ride
behaviour and opportunistic motivation of taxpayers

Most of the models of taxpayers’ behaviour arenogfition problems of choice, which
use the expected utility theory in criterion forgnun The main questions, which were studied
using such models, deal with the analysis of tifleaence of taxation and control parameters on
declared/shadow income ratio. Models differ inadetg degree of types of taxation, modes of
tax charges and penalties, of taking into accoevgmue “shadowzation” costs etc.

A generic model by M. Allingham and A. Sandmo [1Pp3fAsed on “homo economicus”
conception, implying that an agent is guided in Ihaviour by maximization of expected
utility, shows that taxpayer’'s choice to evade sadepends on tax rates and tax inspection
parameters, among which the most important areptbbability of inspection and penalty
degree (penalty rates).

This model was advanced in a number of later wdfks example in [Andreoni J. et al,
1998] the influence of the penalty function form tax evasion diffusion is examined; in
[Chander P., Wilde L., 1998] the effective scherhtar enforcement is proposed, including tax
rates, penalties and inspections probability; ihg@der P., Wilde L.,1992] corruption in tax
administration is taken into consideration: a pubsr to get a bribe by a tax officer and a
corresponding punishment for it; and in [Hindrikeetal, 1999] three parties of tax process are
examined — government, taxpayers and tax officers.

Such models direct toward using punishment andreafoent and give grounds for tax
inspection strengthening with the aim of raisingadfpayers’ discipline.

This approach is based exceptionally on the coropulsharacter of taxes, with the
assumption that tax payment is beyond the framewbnkdividual utility and presents net loss
for an economic agent. It comes from the confletween personal interest (individual effect)
and necessity of public goods financing (publigaint effect) and it uses economic approach
for substantiation of crimes (Becker G. , 1968).

However these models, based on enforcement, useasisemptions which are
substantially simplifying real people’s behavioAs practice shows, many people with normal
risk perception usually pay taxes, even in thoseasons, when the probability of hidden
income disclosure and amercement is enough lowxperimental research it's registered that
people behave more honestly than it's assumedxatitan models, based on enforcement, in
particular it's shown that individuals declare reglncome level, than the one, predicted by the
model, based on expected utility maximization (TemrgBenno, 2002).

In modern approaches to tax problems research @yesee shifting of attention from
compulsory character of taxes to contractual po@si of taxation and its consideration in the
context of cooperation theories, as a form of vi@gninteraction of people apropos of public
goods financing. The works on experimental ecogenaonfirm that people’s behaviour in
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relation to tax rules observance, is influencednwyrality (Frey B.S., Torgler B., 2007) and
culture (Gachter S., Herrmann B., 2008).

We may note that in the studies, devoted to tasiemaand tax inspection effectiveness
and punishment, mostly analytical models and ogtion theory are used. Inclusion of non-
linear relations and stochastic variables conshigreomplicates the analysis of models results.

Our task was to develop a system dynamics modghganto consideration economic
factors of choice as well as institutional restoics and psychological features of economic
agents when taking decision about their income dehaation”, and to analyse comparative
effectiveness of tax behaviour types, dependanditfiarent instruments of tax policy, and
possible situations of conflict of interests of #tate and a taxpayer.

2. Model assumptions

1. Economic agent’s behaviour in relation to incdmeiing from taxes depends on three
factors: economic effectiveness of evasion (itsfipability by net income criteria), the existing
social norms, restricting propensity towards violatof rules (opportunistic behaviour) and
psychological peculiarities of an agent, which defhis caution and riskiness while taking
decision about hiding of income.

2. An economic agent has exogenous constant incevhegh he divides between
declared and shadow parts by the rules, which dkperagent’s tax behaviour type.

3. Declared and shadow incomes are charged: tteofie — according to a tax rate, the
second one — by a tax rate and a penalty ratese efbdisclosure of tax evasion. The fact that
hiding of income needs certain expenditures iscooisidered (it could be reflected as a given
part of shadow income)

4. Shadow income may be disclosed as a resultsplestions, which take place with
certain y an extensive factor — frequency of inipae — and by an intensive one —
effectiveness of inspections (a ratio probabilibyt it may be disclosed partially. Thus,
efficiency of inspections is reflected in the modetisclosed shadow income). Both factors are
random variables.

5. Restrictions on maximum and minimum ratios oadssw income are introduced,
which is reflecting some bounding norms of sockhdwiour. Definition of minimum ratio of
shadowzation allows to take into account the levéaxpayers’ orderliness, the degree of latent
opportunism diffusion. The higher this coefficiers, the less is the potential level of
shadowzation independently of economic efficienéytax evasion.The maximum ratio of
income shadowzation characterizes taxpayers’ iatbn towards opportunism, its “natural”
level. It's known that in the society there is aywgoeople, who are principal antagonists of
taxes and are not willing to pay taxes in any anstances. The level of “natural” opportunism
depends on different factors, among which an ingmntole belongs to taxpayers’ appraisal of
tax system fairness and of its equivalence in &mses of public goods, afforded by the state. By
defining the minimum ratio of shadowzation we tak® consideration the fact, that in the
society there is always a “sprout of opportunismhich in certain conditions, providing its
efficiency, may develop actively, and thus oppogtiao behaviour becomes a social norm and
a stereotype of behaviour.

6. Two basic types of tax behaviour are reflectedthe model. We’'ll call them
conventionally — opportunistic and soft (or flexapbbnes.

7. Rigid opportunism is described as such a behawbd an economic agent, when his
choice of declared/shadow ratio is not at all ieflaed by the efficiency of tax inspections: he is
always hiding the maximum ratio of his income. Tiyise of taxpayer is highly risk inclined.

8. Flexible type of behaviour (soft opportunismpiioates that an economic agent, while
choosing shadow income ratio takes into considaratiwvo indicators: shadow sector
profitability in comparison to official one and dymics of this profitability. If tax evasion
profitability (net shadow/joint income ratio) isskethan declared income profitability, then the
whole income is legalized (within the stated maxamratio). If “shadow” is more profitable,
then an agent makes a decision to change its dapending on its profitability in the current
period in comparison to the previous one. The falhg logic is inherent to this type of
behaviour: if the profitability of income hiding ggowing, then the shadow income ratio should
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be increased. The elasticity of agent’s reactionmasdelled using standard adjustment
mechanism, including coefficient, inversely propmral to the time of adjustment. This
coefficient reflects the degree of agent’s caution

Tax evasion profitability comes down due to inspets and corresponding penalties, that
iIs why decreasing of shadow sector profitabilitered a taxpayer, who is not inclined to
excessive risk, and thus considers it to be mdeeteaaise a declared income ratio. Therefore,
even in those conditions when tax evasion is ecaradiy more profitable, a taxpayer may
lower a shadow ratio, which to our mind, refletis teal phenomena in taxation practice.

9. Costs of inspections depend on their efficieridye reason is that a more qualified
(and therefore more expensive) expert has morecelsaio provide a more effective inspection
and thus to discover a larger part of hidden incohierefore the average cost of inspection (a
constant) is multiplied by 1.5 when effectivenegsnspections is 40 to 80% and is doubled
when the hidden income ratio, which is discoveestteeds 80%.

10. The main results of economic agent’'s behavarar represented by a number of
indicators: his joint net income (declared incoresghadow income minus contribution to the
state in case of shadow income disclosure), inkggra net income and joint profitability (joint
net income/income ratio)

The interests of the state are represented byraitégumulative) indicators: integral real
state revenue, integral potential state revenustribaition to the state, provided all the income
Is declared), integral real state revenue (declarenime taxation plus revealed shadow income
taxation plus penalties) and integral net stateemae (real state revenue minus inspections
costs). State loss fraction is also computed dmeacteristic of tax policy efficiency.

11. In order to regulate economic agents’ behauioerstate uses tax policy instruments,
such as tax rate, penalty rate, frequency of irtspec (inspection probability) and quality of
inspections (ratio of hidden income disclosureledgaency and quality of inspections are
assumed to be random variables with normal digtohu

12. Psychological features of economic agents witft behaviour are represented by
adjustment coefficient, which is binding the raiseshadow income ratio with the increase of
tax evasion profitability in the preceding periods.

3. Model structural interrelationships

Mathematically the listed assumptions and inteti@ighips could be presented in the
following way (time step index is omitted):

Table 1
Mathematical explication of model variables relatimships
Income distributior R=dR B=dR ¢+ d=1, ¢d &0, where R is exogenous
constant incomegl, — declared income ratid@), — shadow income ratio
Net income NR=(1-7)R; NR= BR- |, where NR(NR) is net declared
(shadow) incomet — a tax rate; |- losses througtnspectiol
Losses throug| L =1 (7 + P)R, D; where | is inspection probability; P is a penalty rate and D
Inspection is a ratio of hidden income disclos
Joint net incom NR= NR+ NR
Profitability of official _ C -
and shadow sectc =NR/R p=NR/R
Joint profitability r=NR/ R
Shadow ratio limit dmin < d2 < dmax
Shadow ratio calculatic | A=0Q,if r,>r, A=1jf r <,
(soft behaviour) ’
d, =A{dy(t=1)+ K[ r,(t=1)= r,(t = 2)]} k= C
State revent G=7R + L - real state revenu&, =T R — potential state revenue
NG = G- C — net state revenue, where C is an inspection cost
State loss rat g=1-G/G
Costs of inspectic c= f(D)
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Exogenous variables in the model are: tax tapenalty rateP, inspection probability ,
probability of shadow income disclosui2, adjustment coefficienk, shadow ratio limits
d..andd__, taxpayer's incomer.

Economic efficiency of taxpayer's behaviour typeswassessed by the maximum of
cumulative net income, and the effect for the staby the amount of tax and penalty revenues.

4. SD model structure

Opportunistic and soft types of taxpayer’'s behawiwere presented in two modifications
of the model. Their structural diagrams differ ieedlback loops, influencing the way of
calculation of shadow income ratio (fig.1,2).
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Figure 1. SD model structure (opportunistic beloav)

19



MDKHAPOHHH HAYKOBHH )XYPHAN «EKOHOMIMHA KIGEPHETHKA»

<shadow income
shad income proftability>

profit t-1
shad income
proft t-2 /
S
shadow paft

/

Figure 2. Fragment of SD model structure (softdb@our mechanism)

4. Simulation results and their interpretation
Model base run conditions: tax rate=0.45, penalty rateP =0.5, shadow ratio limits
d.,=0.1,d_ = 0.5 inspection probabilityl and hidden income ratioD — normally

distributed random variables with mean = 0.5, adjest coefficient for the soft behaviour
model modification k = 0.5.

Simulation experiments were aimed at studying tiftuence of different exogenous
factors on the efficiency of agent’s behaviour.

4.1. Penalty rate influence.

The results of the simulation experiments show Wittt relatively low and low-middle
penalty rates opportunistic behaviour of an ageotises him a greater joint net income than in
case of soft behaviour. In these conditions agesats’behaviour is more beneficial for the state.
With penalty rates growth the situation changes: @aasion becomes disadvantageous for
taxpayers and profitable for the state — large hesacompensate tax arrears, caused by
evasion.

Taking into account tax inspection costs reducate’st income, increases the difference
between variants and may break some of them ocetariomic reasonability (fig. 3), i.e. entails
state’s losses.
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Figure 3. Integral net state revenue dynamicsesttidp penalty rate
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4.2. Influence of intensive factor of tax inspectio.

Quality of regulatory bodies’ operation (intensigentrol factor) is represented in the
model by the parameter characterizing detectionewdsion, i.e. elicitation of a certain
percentage of hidden income in case of inspect8irare of the shadow income, which is
revealed when checking, depends mainly on inspgagoalification and corruptness. We may
assume that the improvement of these characterisi#c professional training and reduction of
corruption will result in increasing of the shafedsclosed shadow income.

In case of higher quality of inspectiorDE0.9 against D=0.5 in the base run)
cumulative amount of budget in-payments shows peafee of soft behaviour for the state in
case of low and middle penalty rate® £0.5; P=1.C). Meanwhile for taxpayers more

advantageous is rigid opportunism. Raising of aafigmate is leading to reduction of the gap
between state income values, earned due to diffeypas of agents’ behaviour, and a penalty
rate P =1.5entails changing of parties’ preferences: agem<hoosing more law-abiding type
of behaviour, while for the state rigid opportunisnmore remunerativel

4.3. Influence of tax inspection extensive factor.

This factor is represented in the model by inspestifrequency (variable ). Its increment
also entails changing in comparative attractiveimésgpes of behaviour: with given parameters
switching takes place, wheR =1.5. Such a penalty rate makes rigid and soft opp@man
equivalent both for an agent and for the stateh(ligpes provide almost equal budget in-
payments). This situation could be considered asade-off one in terms of agreement of
parties’ interests.

5. Conclusions.

Computations have confirmed that with relativelyvipenalties and middle level of
inspection opportunistic behaviour is more effextifor taxpayers. When opportunistic
motivation is mass-spread, this type of behavioacomes predominant, which leads to
substantial losses of the state. Such a statexa@ronment is characterised by the conflict of
interests of the parties: tax evasion is profitdbtehe agents and un-remunerative for the state.

Increment of penalty sanctions changes attractsseié evasion (its efficiency): for it's
going down for taxpayers and going up — for thdestsVith certain values of penalty rates
efficiency of both types of behaviour line up, atitese values one may consider to be
compromise, matching the interests of both padfdax process.

A special feature of regulation by means of pengdifes is that exceeding of certain
threshold values, which one may consider as comigeones, entails such an increase in in-
payments at the expense of penalties that tax @vdmcomes remunerative for the state and
more attractive than law-abiding behaviour, to Wwhigxpayer is striving for. Such a situation is
fraught with the threat of tendentious search fdringements and “wresting” of penalties, i.e.
inadequate punishment of taxpayers. The statetesessted in creation of such conditions of
taxation and inspection, which allow to impose th@imum penalty upon a taxpayer. At the
same time the second party — taxpayers — aim a¢ mwareful behaviour (soft opportunism),
which is characterized by internal restrictions afheible reaction on inspection and
punishment measures.

Patterns of such a conflict of interests one maseole in tax practice of post-socialist
countries, particularly in Ukraine. It's largelyviaured by discretionary character of taxation,
which was formed in the period of market transfaroraof economy of those countries, and
which allows to fill their budgets by penalties gmehishments. Overcoming of this conflict, to
our mind, is one of the main problems of formingefiective taxation mechanism.

! High percentage of shadow income disclosureadifey to lower marginal penalty, which provides ¢hanging of comparative
evasion preference; | the base run it happened Wh&b against P=1,5 in this case.
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Hayionanvnuii ynisepcumem " Kueso-Moeunancorka akaoemis'

NOCJIIKEHHSA BILIUBY OBMIHHOT' O KAHAJTY
TPAHCMICIMHOT'O MEXAHI3MY HA PEAJIBHUUA CEKTOP
YKPATHCBKOI EKOHOMIKH

Bceryn Ta mocraHoBka npooJieMu.

XapaKTepHOI0 PUCOI0 CYYaCHUX CBITOBUX CEKOHOMIYHHMX BIJHOCHH CTAa€ 1HTCHCHUBHUU
PO3BUTOK (piHAHCOBOI IT00aNI3aIlii 13 3ATy4YEHHAM HaIllOHAJLHUX €KOHOMIK JI0 CBITOBOT'O PUHKY
KamiTady Ta IOCWIEHHs iX B3aemosanexHocTi. Lli mpouecu MaroTh MOABIMHUI BIUIMB Ha
CeKOHOMIKY OKpPEMHX KpaiH: 3 OHOT0 OOKYy, CKaCyBaHHs OOMEXKEHb Ha MPUILUIUB KaIliTaly aae
3MOT'y TIOBHIIIE 33JJ0BOJIBHUTH MOTPeOH CyO'€KTIB rocrmofapioBaHHs y (piHAHCOBHX KOINTaX 1
CTUMYJIIOE€ 1HBECTUIIIMHUNA TMPOIEC Ta EKOHOMIYHHMM PO3BUTOK, 3 I1HIIOTO - MiJBUILYETHCS
BPa3NMBICTh CKOHOMIKM JI0O HETaTUBHOTO BIUIMBY 30BHIMIHIX (AKTOPIB, OOMEKYIOThHCS
MO>KJIMBOCTI TIEHTPATLHOTO OaHKYy y 3MIMCHEHHI HE3QJICKHOI TPOIIOBO-KPEIUTHOI MOJITUKH,
YCKJIATHIOETHCSL YTPUMAaHHS CTa0lIbHOTO OOMIHHOTO KypCy Ta PeryJIIOBaHHS HOTO BIUIMBY Ha
peaibHUN CEKTOp EKOHOMIKH OKpemoi Kpainu. IlpoOrmema yCKIaAHIOETbCS 1 TUM, IO
TpaauIlIMHUN MexaHi3M (PYHKIIOHYBaHHS Iepelayl IMOYJbCiB BiJ TPOIIOBO-KPEAUTHOT
MOJIITUKU JI0 PEaThbHOTO CEKTOPY 3a3Ha€ 3HAYHUX 3MIH IMJ BIUIMBOM HOBHX CBITOBHUX
€KOHOMIYHMX peaiiil. Jleski KaHalyu TpaHCMICIHHOTO MEXaHi3My BTpadyaroTh CBOIO 3HAYMMICTb,
1HII K, HABMAKH, CTalOThb OCHOBHUMH. 3MIHM TPAHCMICIHHOI MOTYXHOCTI Ta Ba)KJIMBOCTI
OKpEeMHX KaHaJiB € OCOOJIMBO XapaKTEPHUMHU JJIs1 KpaiH 3 TpaHC(OpMAaIiiiHOIO €KOHOMIKOIO,
30kpemMa ia  Ykpainu. BiamosimHo, Bce Ounblioi akTyadbHOCTI HaOyBaioTh MpoOiIemMH,
MOB’s13aHI 3 KOMILJIEKCHOI OIIHKOIK  3MiH, IO BiAOYJHCS TPOTIATOM OCTaHHIX POKIB B
MOHETApPHOMY TI€pPEIaBATPHOMY MEXaH13M1 YKPATHChKOi €eKOHOMIKH, aHaIi30M e(eKTUBHOCTI Mii
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