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ABSTRACT

Tax as one of the main levers in the micro and macro sectors of the economy it has
greatly accelerated the growth of the economy, and today there are fewer countries
that use it as a pillar Economic stability does not accept. On the other hand time
receipt of taxes for countries is very vital and the basis of government planning for all
projects and especially their budgeting. Governments are looking for ways to collect
their target tax from taxpayers at the lowest possible cost. Thus, the most important
step to achieve this goal is for taxpayers to declare the actual amount of tax they have
paid in tax return. This paper deals with modeling the game between taxpayers and
National Tax Administration. The results showed that the equilibrium declared tax
of taxpayers is a function of assessed due tax, the quality of assessment groups, the
number of assessments and the parameter of taxpayers” dishonesty. The taxpayers’
equilibrium declared tax is increasing relative to the quality of their assessment
groups and decreasing relative to other assessment groups. With increase in the
likelihood of dishonesty, the declared tax of larger taxpayers will increase and the
declared tax of smaller taxpayers will decrease and vice versa. Furthermore, if the
quality difference of two assessment groups is only vertical, then assessed due tax
and the equilibrium declared taxes will be equal. Finally, increase in the number of
assessment leads to increase in the declared tax of larger taxpayers and decrease in
the declared tax of smaller taxpayers and vice versa.
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AHHOTALWVA

HastorooGrioxeHre Kak OIIVIH 113 OCHOBHBIX PbIYaroB B MIKPO- 11 MaKpOCEKTOPaX 3KO-
HOMWKM 3HAYUTEIIPHO YCKOPWIO POCT SKOHOMMKIM, V1 CETOAHS CTaJIO MEHBIIIe CTpaH,
KOTOpbIe He MCII0JIb3yIOT HaJIOrO00JIOXKEeHVIe B KauecTBe MHCTPpyMEHTa obecrieueH st
SKOHOMMYECKO crabribHoCcTI. C prFOVI CTOPOHBI, CBOEBPEMEHHOE I10JTyYeHIe Ha~
JIOTOBBIX [TOXOIOB IS CTPaH SIBJISIETCSI OU€Hb Ba’)KHBIM aCIIeKTOM. Hastorossie JTOXO/IbI
SBJIAIOTCSI OCHOBOWVI VIS ToCy1apCTBEHHOTO IVIaHMPOBaHN: BCEX IIPOEKTOB U 0cobeH-
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HO X OroykeTrposanys. [IpaBuTeTbeTBa MITYT CTIOCOOBI cOOPa HaIOTOB C HaJIOTO-
TTaTeTBITMKOB TPV MUHMMAJTLHO BO3MOXKHEIX 3aTpaTax. Hanborree BaykKHbIM 11arom
IJIsL JOCTVDKEHVISE STOVI LeJIN 1Sl HaJIOTOIIaTesIbIIVKOB sIBJIsSIeTCA [IeK/IapypoBaHye
dakTrueckor cyMMbl Hajlora, KOTOPYIO OHM 3aIllaTWIV, B HaJIOFOBOVL JeKJIapalliit.
B manHOV cTaThe paccMaTpuBaeTcs MOAEIMPOBaHVe UTPhl MeXy HaJIOTroIUlaTeIb-
mykamu 1 HalmonanabHOV HajIoroBovt aJMMHMCTpaLyelt B IIpolecce JieKjIapu-
pOBaHMS JTIOXOIOB M 00paboTKM TNX Hekimaparyii. C yBeldeHreM BePOSTHOCTY
HeToOPOCOBECTHOCT 3a/ieKIappPOBaHHBIVT HaJIoT OoJTee KPYITHBIX HajIoTOIlIaTesTh-
IIMKOB Oy/leT yBeJIMUMBaThCH, a 3a]eK/IapMpOBaHHbIN HaJIor Oojlee MeJIKMX HaJIoro-
IUIaTeITBIMKOB Oy/IeT yMeHBIIaThes, ¥ HaodbopoT. Kpome Toro, ecrti pasauIia B Ka-
YecTBe JIBYX TPYTII OIIeHKV HalJTio/TaeTcs TOTBKO TI0 BePTVKAIV, TO HaUVCITeHHBIN
HaJIOT ¥ paBHOBEeCHbIe OOBsiBIIeHHbIe HaJIOTV OyAyT paBHBL PesysibTaThl ITOKa3asy,
YTO PaBHOBECHBIV (paBHOBecHe 10 Hamry) samexmapupoBaHHEINT HaJIoOT HasIOTOTIa-
TEJTBINUKOB SABJIsAeTCs (PYHKITMEV HauMCIIeHHOTO MPWYUTAIONIerocs Hajlora, Kade-
CTBa OLIEHOYHBIX TPYII, KOJIMYeCcTBa OIeHOK M IlapaMmeTpa Hemo0pOocOBeCTHOCTH
HaJIOTOIDIATeITBITMKOB. PaBHOBECHEINT OOBSABIICHHBIV HaJIOT HaJIOTOILIATEIIBITKOB
yBeJIMUMBaeTCs 110 OTHOIIEHWIO K Ka4eCTBY MX OLeHOYHbIX IPYIII U YMEeHbIIIaeTCst
10 OTHOIIEHWIO K JPYIMM OLleHOYHBIM IpynmaMm. Kpome Toro, ysemruenue KoJim-
YecTBa HaUMCIIeHVVI IIPUBOMINT K YBEIVHYeHWIO 3a/IeKIapMpOBaHHOTO Hajlora Oostee
KPYTHBIX HaJIOTOIIIATEeITBINMKOB ¥ CHYDKEHWIO 3a7eKIapypoBaHHOro Hajiora Ooree
MeJIKVX HaJIoroIulaTesIbIIVKOB 1 HA00OpOoT.

KJIFOUEBBIE CJIOBA
Teopuisl UI'P, MOLeIMpOBaHue, HajIor, paBHOMEPHOE paciIpeesieHye, HeonpeaeieH-
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HOCTH KaueCTBa OILI€HKN

1. Introduction

Today, taxes are the main source of
government income and play a special
role in their financing. Certainly, one of
the main features of developed countries
is the existence of tools and the use of effi-
cient systems in timely tax collection and
consequently reducing the cost of tax col-
lection in the shadow of these systems. In
addition, the economic and financial au-
tonomy of the countries will be achieved
through dynamic and efficient tax system;
therefore, designing an optimal tax system
is an important issue in economic theories’
point of view. Evaluate impact and nega-
tive consequences the current corporate
income tax system in the stability of the fi-
nancial sector is in the focus of attention of
financial economists, especially after the
financial crises of recent years [1].

In recent years, due to change in the
government’s approach concerning the
sources of revenue towards taxes, the
need to identify effective barriers to the
tax collection process and empowering
the tax system is undeniable. One of the
main barriers in achieving the goals of
National Tax Administration, which is tax
compliance (at the lowest cost), is the dif-
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ference in the declared tax of taxpayers in
the tax return and the due tax announced
by the tax assessors. This underlying chal-
lenge leads to increased costs, longer col-
lection process, and certainty of tax files.
The tax system provides many incentives
for people to change their taxes behavior,
which means that people may decide not
to declare some or all of them income and
evasion of some taxes [2; 3].

Certainly, identification and resol-
ving the deficiencies and factors that cause
this difference will reduce the cost of tax
collection and provide resources to the
government in a timely manner and at
the same time as of submitting tax return.
Definitely, the best-case scenario for Tax
Administration, (and of course govern-
ments) is to pay taxes at the self-assess-
ment stage, as the higher is the voluntary
tax rate in a tax system, the better will be
tax indicators and the lower will be the tax
gap, which leads to a move towards tax
justice [4].

Kakaulina [5] and Szarowska [6] be-
lieves that taxes cause economic growth,
redistribution, competitiveness of the
country, performance labor market or fis-
cal federalism) in it will be the same time.
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Also, in a study of Schiau et al. [7] it is
confirmed that at proportional taxation
the taxpayers are not stimulated to hide
income and thus tax collection is in-
creased [8].

Finally, it should be reminded that
Tax Administration seeks to achieve a si-
tuation in which taxpayers declare and
pay their actual tax amount at the stage
of declaration (tax return) and in this way
prevent the extension of the tax collection
process (assessment, objection, reinvesti-
gation and etc.), which takes long time and
is costly for the organization and reduces
the value of taxpayers’ money overtime.

Governments are looking for ways to
collect their target tax from taxpayers at
the lowest possible cost. Thus, the most
important step to achieve this goal is for
taxpayers to declare the actual amount
of tax they have paid in tax return. This
paper deals with modeling the game be-
tween taxpayers and National Tax Ad-
ministration.

This paper is organized into 5 sec-
tions. After introduction, literature review
and game theory is presented respectively
in the second and third parts. In the fourth
part, the model used is presented in two
sub-sections along with the proposed
theorems, and in the fifth and final part,
conclusions and recommendations are
presented.

2. Literature review

The two main factors of tax evasion
and tax avoidance are considered as the
major challenges and obstacles in the tax
collection process in most countries. Tax
evasion is illegal escape from tax payment
and often requires taxpayers to deliberate-
ly underrepresent their actual assets to the
tax authorities in order to reduce their tax
liability, usually through unreal report of
their taxable assets such as income, profit,
or earnings less than the actual amount [9].
On the other hand, tax avoidance is legal
use of tax laws to one’s own benefit to re-
duce tax burden. [10].

It should be noted that both tax eva-
sion and tax avoidance can be considered
as a form of tax incapacity [11]. It can also
be said that tax avoidance, in its broadest
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sense, encompasses all arrangements for
reducing, eliminating, or postponing tax
debt [12].

Concerning the above definitions,
one should distinguish tax evasion and
tax avoidance. Tax avoidance is any legal
method used by a taxpayer to minimize
the amount of income tax owed or in fact
to get around the law. In other words,
tax avoidance is to take benefit of tax
system of the country to reduce the tax
owned [13]. Tax avoidance is in fact the
use of gaps and weaknesses of the tax sys-
tem to reduce tax without violating the
laws and regulations. It should be noted
that the focus of this paper is on tax avoi-
dance. Tax planning strategies which uti-
lize complex group structures to reduce
a company’s tax burden without violating
tax laws may be morally reprehensible or
highly questionable, as these methods are
not illegal [14; 15].

According to agency theory, one of
the motivations for profit management
is to reduce tax liabilities and payments
by minimizing the effective tax rate. Tax
strategies reduce the effective tax rate ei-
ther through short-term and opportunis-
tic goals, or with the aim of reducing taxes
in the long run and creating value for the
company [16].

In following, some related literature
will be presented. It is noteworthy that
there is a bulk of studies on taxation and
tax evasion, most of which dealing with
the issue from the perspective of account-
ing (including the factors affecting the
payment and etc.). Thus, hereunder, the
studies focusing on taxation (whether
modeling or any other type of study) and
based on game theory, will be addressed.

Alm & McKee [17] examined the adap-
tive behavior when filing tax return for au-
diting purpose based on the deviation of
each individual’s tax report from the ave-
rage of all taxpayers through laboratory
tests. The results of their research showed
that the tax ability can overcome the coor-
dination of taxpayers through a slight and
subtle change of the audit rule. They sta-
ted that this minor change targets audits
in different ways without increasing the
number of audits and assessment.



eISSN 2414-9497

Journal of Tax Reform. 2023;9(1):64-75

Kumacheva [18] presented a model in
cooperative game between taxpayers and
Tax Administration through game theory
approach. In this paper, it was assumed
that each taxpayer can declare his income
level less than or equal to his real value.
In addition, the tax and fixed fine rates
and the assessor disclose the tax evasion
by 100 percent. Finally, equilibrium points
(Nash) for the players” behavior was ob-
tained (by maximizing their revenue).

Abraham et al. [19] studied discrimi-
natory tax evasion and social norms. They
studied the effect of social norms and stat-
ed that theoretically and empirically it has
been shown that the norm of tax compli-
ance has a negative and strong (signifi-
cant) effect on its amount and tax evasion
is independent of it.

Cerqueti & Copier [20] studied the re-
lation between corruption and tax evasion
in the environmental policymaking. To this
end, they designed a game of incomplete
information, in which the government
could have a strategy of its choice in two
ways. The results indicated that in a highly
motivated country, the motivational chan-
nel is more effective than obedience.

Sokolovskyi [21] presented a theoret-
ical model for tax evasion game through
analyzing the interaction of factors and
optimizing tax burden (the problem of
optimizing the real tax burden). The re-
sults show that in the presented curve,
the dependency of the actual and declared
tax burden is not in one point (like Laf-
fer curve); rather, there are three relative
maximum points.

Kiral & Mavruk [22] studied the paid
tax of big companies through game theory
approach. They considered an application
of mixed strategy for unlimited iterative
games, in which the company pays its
tax in four payouts. One of their most im-
portant results was that the solutions sets
are linear zero-sum game and variable
trapezoidal sum, and to prevent tax eva-
sion, the number of inspectors and audits
should be increased.

Gubar et al. [23] examined network
games and structures on corruption, in-
come inequality, and tax control. They
sought to present a model in which tax-
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payers (in rich and poor groups, who all
pay tax) decide whether to pay tax or not
concerning their personal income and
preferences, as well as the audit and tax
control data. Their results showed that
taxpayers’ initial and final preferences de-
pend on important parameters such as tax
rates, fines, audit information and costs.

Chica et al. [24] presented an evolu-
tionary game to understand the dynamics
of consumption tax fraud. They claimed
that the tax paid by each player depends on
the amount of tax paid (more or less) and
the likelihood of subjective inspection by
tax officials. Finally, they showed that in-
crease in the likelihood of subjective audi-
ting is more efficient for low-volume trades
than for high-volume trades. Moreover,
the results of their studies indicated that
social rewards for those who cooperate in
tax payment and alternative penalties for
those who evade taxes could be effective
policies, although its success depends on
the distribution of audit probability for dif-
ferent types of transactions (small or large).

The investigations show that a lot of
research has dealt with taxation (and to
a very small extent, game theory); howe-
ver, as it turns out, there is a limited num-
ber of studies focusing on game theory and
presenting a model. On the other hand,
no model has been so far presented with
consideration of the utility functions used
in this research. Furthermore, the existing
studies have not addressed the important
issues of equilibrium declared tax, optimal
number of assessments, collection function
of the Tax Administration and the quality
of the assessing groups, that are indeed the
most important issues in the game between
the Tax Administration and taxpayers.
Therefore, the innovation of this study is
consideration of these important cases and
presenting several theorems by obtaining
Nash equilibrium points.

3. Game theory

Game theory is the study of methods
in which the mutual selection of econo-
mic players based on their preferences,
produces some results that may not be
intended by any of them. Game theory
utilizes mathematical models to analyze
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the methods of cooperation or competi-
tion of rational and intelligent beings and
tries to model the mathematical behavior
governing a strategic situation (conflict of
interest) [25]. This situation arises when
a person’s success depends on the strate-
gies that others choose. The ultimate goal
of this knowledge is to find the optimal
strategy for players [26].

Some researchers compare the impor-
tance of game theory design to the disco-
very of the double DNA spirals and often
refer to it as “a theory that can explain
everything” [27].

If the number of players (agents) in
opposition is limited, game theory can
be very useful because in this case the
behavior of each player has a significant
effect on the income of other players [28].
It should also be noted that game theory
allows model makers to think the same
as economists when price theory cannot
be accountable [29]. Game theory has
evolved due to the continuous efforts of
many social scientists, especially econo-
mics and pure sciences (mathematics and
statistics) and today, as one of the most
important achievements of human know-
ledge, serves various sciences including
humanities, natural, technical and pure
sciences [30]. Game theory is now very
widely used throughout the profession
and has become a major tool for the con-
struction of new economic models [31].

The main principle of game theory is
that all players in a common game have
common knowledge. In other words, all
players in a game know the structure of
the game, as well they know that their
competitors also know it, and at the same
time they know that other competitors
know that they know this, and so on.

One of the most common types of
games is static games of complete infor-
mation, in which players choose their
strategy simultaneously, and every player
is fully aware of what other players
achieve in the game. In static games with
complete information, each player choo-
ses his strategy with full awareness of the
interests, but not the choices, of the rival
player; in other words, players choose
their strategy at the same time [32].
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The basic assumption of these games
is that each side of the game does not
know the choice of the other side (oppo-
nent) and, in fact, it seems as if each makes
their choice at the same time. Another ba-
sic assumption in these games is that all
consequences of the game are known to
all players, i.e. each player knows what
he will gain in return for his own choice
and his competitor’s. Most games in the
real world are static games. The equilib-
rium resulting from this type of games is
called Nash equilibrium, which is defined
as follow:

u,(6,, 6_;)2u; (G;/ G—i)‘

That is, the player’s strategy is the best
reaction to the selected act of other com-
petitors [33].

4. Modeling and simulation results

Suppose taxpayers are evenly distri-
buted in the range [0, 1]. After paying his
due book tax, a taxpayer located at point
on the said interval achieves a surplus of
Christou & Vettas [34]:

) 1 2
u(w, i)=R 1+70 (w-T) +gq,-E. (1)
Where R is the reservation value of
sale (products or services and etc.), which
is assumed to be high enough so that all
taxpayers pay taxes; in other words, the
market is fully covered.

1
1+76

is called probability of non-disclosure (vio-
lation) and it means that the taxpayer may
not disclose all the facts related to his pay-
ment. Here, by 7, it is meant an assessment
performed by the tax assessment groups,
such that the higher is 7, the less likely will
be non-disclosure of violation (r = 0).
Furthermore, by 6, it is meant disho-
nesty of the taxpayers such that the higher
is 0, the less likely will be non-disclosure
of violation (6 = 0). w is the taxpayer situ-
ation and T; is the due tax for taxpayer i. g,
is the quality of assessment groups 7 (it is
assumed that the difference in the quality
of assessors is unknown to the taxpayers)
and E;is the declared amount by taxpayer i.
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This equation (1) shows that the as-
sessment groups are different both hori-
zontally and vertically. In order to ob-
tain the effect of the uncertainty of the
quality of the assessment groups on the
taxpayers’ declared tax, it is assumed
that g, is a random value, which is un-
known to the taxpayer at the time of dec-
laration. In this case, the game will be as
follows:

1. The difference in the quality of the
assessment groups (q; - ¢;) is obvious and
as common knowledge.

2. The taxpayers simultaneously se-
lect their declared tax.

The Tax Administration seeks to max-
imize its expected revenue, and on the
other hand, the taxpayer seeks to max-
imize its net surplus after tax payment.
This idea shows that when the quality of
the assessment groups is known to tax-
payers, the change in the procedure of the
Tax Administration is very costly [35]. It is
assumed that the difference in the quality
of the assessment groups (g; - ¢,), which is
random, is uniformly distributed over the

interval
44
272

It should be noted that since the quality
difference is a random value, the utility
assigned to each taxpayer will be random
in respect to each declared tax.

Assume that the difference in the
quality of two assessment groups (q; - )
which is random is in three H,, S, H, states.
H, means that the difference in quality of
two assessment groups is very high and
the quality of assessment group 1 is much
better than that of assessment group 2.
S shows the state in which the difference
in quality of two assessment groups is mi-
nor and the taxpayers do not clearly prefer
the quality of neither assessment groups
over the other.

Furthermore, H, means that the differ-
ence in quality of two assessment groups
is very high and the quality of assessment
group 2 is much better than that of assess-
ment group 1. In addition, suppose that
the difference in quality of two assessment
groups is in interval
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3]
27 4]

equal to H;, if the difference in quality of
two assessment groups is in interval

g
4" 4]
equal to S, and finally if the difference in
quality of two assessment groups is in in-

terval
|: :|
4 ! 2 ’

equal to H,, now, we obtain the equilibri-
um declared tax through inverse inference.

4.1. Equilibrium declared tax

As far as assessment groups 1 and 2
can have a situation on the line, for sim-
plicity purpose, we assume that the as-
sessment group 1 is in the left side of as-
sessment group 2 (T, < T,). That means
that the due tax of assessment group 1 is
less than that of assessment group 2 (as-
sessment group 2 deals with larger tax-
payers). Now, knowing the due tax of
taxpayers, the location of the indifferent
taxpayer should be found out.

The indifferent taxpayer is one who
does not care which assessment group sets
tax for him, as he has accurately declared
its due tax and if it is assessed by either
assessment group, the amount of due tax
will be the same as his declared tax.

Suppose z is the number of taxpayers
assessed by Group 1; therefore, z-1 will
be the number of taxpayers assessed by
Group 2, (ze (0, 1)). The number of tax-
payers assessed by two assessment groups
will be obtained by obtaining the position
of the indifferent taxpayer in respect to as-
sessment groups 1 and 2. Therefore, con-
cerning equation 1 and as the indifferent
taxpayer is located at point z, we have:

1

E+— (2-T Y=
et h)

2

=—q+E, +

1 2
z=T,)".
1+7r6 (-1,)
Where g = gq, - g,. It is clear that g can
be positive, negative or zero depending

on the quality of the assessment groups.



Journal of Tax Reform. 2023;9(1):64-75

eISSN 2414-9497

The position of the indifferent taxpayer de-
pends on whether it is declared or due tax
and on the quality of the assessment groups.
Therefore z = z(E,, E,, T}, T,, q). By solving
equation 2 and as per ze (0, 1), we have:
_ Tl +T2 + (7’9+1)(E2 _q_E1)
2 2T, -T,) '
Thus, the income function of assess-
ment groups will be as:

I,=Ez, I,=E,(1-2z). €)
While:

Z*

0 lf T1+T2+E2_q_E1 <0
2 2(T2 _Tl)
T, +T, N (r0+1)(E,—q—E)) if
2 2T, -T))
) T +T, E,—gq-E )
lf 1 2 4 2 q 1 = (0, 1)
2 2(T2 - T1)
1 lf T1+T2+E2_q_E1 >1
2 Z(Tz - Tl)

These equations are obtained con-
cerning uniform distribution of consum-
ers. Now, the equilibrium declared tax
will be extracted:

Theorem 1. The equilibrium declared
tax of taxpayers 1 and 2 in respect to
0<T,<T,<1will be:

q-T,"+2T, +T,” - 2T, ifq<—1
(r0+1) 4
—q(r0+1)—T,> = 2T, +T,% + 2T, i
. 3(r0+1)
- if e[—l 1} O<z<1 ©
11744
1
0 ] >—
if 9>7
1
0 ) <—-=
if 9<-7
g(r0+1)+ T2 —4T, -T,2 +4T, i
£ - 3(ro+1) ©
11
) -—,—1 , 0<z<1
if gl 1 4] z
T2-T2 . 1
[ >_
= er1 1173

Proof. To prove this theorem, just
equation 4 should be inserted in equa-
tion 3.

q<_l
4

shows that the quality of assessment
group 1 is high enough; therefore, assess-
ment group 1 will be the only assessment

group.

S 1
7
shows that the quality of assessment
group 2 is high enough; therefore, assess-
ment group 2 will be the only assessment
group. Other states are for cases where
the difference in the assessment quality
of two groups is minor and depends on
their position.

In addition, it is possible to refer to
other important results from this theo-
rem. If the quality difference between
two assessment groups is only horizon-
tal, then g = 0 and it is possible to sim-
ply obtain equilibrium declared taxes,
which are:

£ =—T12 - 2T, +T,” +2T, ,
! 3(r0+1)

T2 AT, -T,2 +4T,
2 3(r0+1)

Furthermore, if the quality differ-
ence of two assessment groups is only
vertical, then T, = T, and the equilibri-
um declared taxes will be equal to (g / 3).
Moreover, concerning the results, the
equilibrium declared tax of taxpayers
1 and 2 based on the quality difference
of the assessment groups will be equal
(E; = E}) where:

qg=-T,>+2T, +T,> -2T, if q <—%

q=_T12_T1_T22+T2 if
ro+1

11
i -—,—1, 0<z<1
qu[ 1 4}
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Theorem 2. The taxpayers’ equilibrium
declared tax is increasing relative to the qual-
ity of their assessment groups and decreasing
relative to the other assessment groups.

Proof. Before proving this theorem, it
should be noted that as mentioned earlier,
taxpayers before the indifferent taxpayer
are assumed to be less inclined to pay, and
taxpayers after the indifferent taxpayer
tend to pay higher (larger taxpayers).
As previously mentioned, assessment
group 1 is the one with lower due tax (as
they deal with smaller taxpayers or those
with tendency to pay less) and assessment
group 2 is the one with higher due tax (as
they deal with larger taxpayers or those
with tendency to pay more). In this case,
concerning equations 5 and 6, we have:

oE, 1 1
95 _ g<——,
daq, 10+1 4
P 1e-11]
dq, 3 4'4
OE, 1 1
g, re+1 ' 4’
OE, _ 1 e[—l 1}
dg, 3 4'4

3E, 1 [ 1 1} JE, 1
—2=——ge|—,—|, —== >
9, 3 174 9, 4
3, 1 117 oE 1
a—:— (=] -——,— |, —= q>—
q, 3 4°4] oq, 4

The results clearly show how each
group of the taxpayers behave with the
assessment groups of their own or others.
In other words, the declared tax of tax-
payers directly depends on the quality of
their assessment groups and has inverse
relation with the quality of the other as-
sessment groups.

Theorem 3. With increase in the number
of assessments (r), the declared tax of larger
taxpayers will increase and the declared tax of
smaller taxpayers will decrease and vice versa.

Proof. To prove this theorem, it is suf-
ficient to take derivative of equations 5
and 6 with respect to the number of as-
sessments and simplify the results. There-
fore, we have:
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OE O(T2-2T,-T,2+2T,+q) 1
o (r0+1)° iy
OF ori+or-Ti-2T,) [ 1117
or 3611y © {_Z’Z}
OE,  O(T2-4T,-T2+4T) [ 11
o 3(re+1) e[_Z’Z]’
JOF, _8(T,'-T%) 1 (b)
o (r0+1) 1

As it is clear, concerning Equation 7
and as all values are positive, the whole
fraction (given that T, < T,) becomes nega-
tive. Similarly, in equation B, it is clear that
the whole fraction is positive. According
to the results of this theorem, the Tax Ad-
ministration can apply the necessary poli-
cies to conduct more assessment for larger
taxpayers to reduce the tax costs (through
reducing assessment and as a result re-
ducing costs in board assessment stages
and etc.) through increasing taxpayers’
declared tax (and of course, reducing the
difference between declared and due book
taxes) and, in the long run, acceptance of
the declared tax of taxpayers. It should be
noted that these results are consistent with
the results of Kiral & Mavruk [22].

Here, it should be pointed out that the
results of this theorem are true for the like-
lihood of taxpayers” dishonesty (0) in the
same way and the result is as follows:

oE, r(T,2 = 2T, -T,> + 2T, +q) 1
o (r+1)’ N
oE, r(T+2T,-T,>-2T,) 11
or . 3(0+1) e[_Z’Z}
OE, (T —AT,~T," +4T,) e|:—1 1}
or 3(r0+1) 4'4])
OE, r(T,2-T? 1
prer

Here, with increase in the likeli-
hood of dishonesty (0), the declared tax
of larger taxpayers will increase and the
declared tax of smaller taxpayers will
decrease and vice versa. This result can
be interpreted as, the higher is the like-
lihood of the larger taxpayer’s dishones-
ty, (because the larger taxpayer is better
known), the more will be the reasons for
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assessment and the higher will be the
likelihood of detecting corruption.

In follow, the income function (ear-
ning) of the Tax Administration will be
extracted and the results interpreted.

4.2, Income function (earning)
of tax administration

In this part, knowing the equilibrium
declared taxes, we seek to find maximum
income/revenue of Tax Administration. On
the other hand, taxpayers seek to maximize
their expected profit. The expected income
(earning) of Tax Administration is shown
by which is random based on the difference
in quality of two assessment groups. In this
condition, the expected income function of
assessment groups 1 and 2 will be as:

EL(T,,T,)=
% m i c (7)
= [ AT, T,)dF + [4 I (T, T,)dF,
2 4
EL(T,,T,) =
1 1 ®)
= [ I(T,, T,)dF + [ I/ (T, T, )dF.
4 4
Where
E(T)= 2T2+ 1

is cumulative distribution function of pa-
rameter g which is evenly distributed in

>3l

27 2]
It should be noted that depending on the
difference in the quality of assessment,
both angular and internal solutions may
occur. I}'(T;,T,) show the state, which is
only assessed by assessment group 1 and
I{(T,,T,) shows the expected income of
the assessment group 1; while both assess-
ment groups 1 and 2 do assessment. Now,
the expected income of two assessment
groups can be obtained.

Theorem 4. The expected income of two

assessment groups will be as:

ro+1
VTTI78(TL -T)
8T, +8T (T, +13)—8T, (T, +14) -
( — 8T,° —104T,? +112T, — 27 J 9
288(r0+1) ’
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[+l
2 1728(T,-T,)
[81"13 +8T,%(T, —17) + 8T, (16 - T;)—]

(10)

8T, +136T,> —128T, - 27(r0 +1)
288(r0+1)

Proof. By inserting the equilibrium
declared taxes from equations 5 and 6 in
profit function (equation 3) we have:

-q-T?+2T, +T,” - 2T,
(r0+1)

s

IT(TuTz) =

I (T1/T2) =
_ (=9(r6+1)-T;* - 2T, + T,(T, +2))°
- 18(T, - T,)(r0 +1) '

In the same way, the expected income
function of assessment group 2 will be as:

EL(T,,T,)=

1 1
= [4 I3(T,, T,)dF + [ (T, T, dF.
4 4

Where
m T2 -T2
I; (TllTZ) :q_ﬁ/
I;(TlfTZ) =

(q(r6+1)+T,* —4T, - T,> +4T,)’
18(T, - T,)(r6 +1) '

Therefore, knowing expected income
functions of assessment groups 1 and 2
in different intervals and then applying
them in equations 7 and 8, the results will
be as follow:

ro+1
VTTA78(T -T,)
8T +8T (T, +13)— 8T, (T,2 + 14) -
( —8T,>~104T,* +112T, - 27 J
288(r6+1)

s

Lo O+1
2 1728(T, - T,)
8T,” +8T,*(T, —17)+8T, (16 - T,*) —
( —8T,* +136T,> —~128T, - 27(r0+1) j
288(r0+1)
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Theorem 5. The expected income of two
investment groups is equal when:

_ 80T -T,-T,*+T,)
90

or
80(T12 -T, - T22 +T,)
9r '

Proof. To prove this theorem, just
equations 9 and 10 should be put equal
and the equation should be obtained in
respect to ¥ and 6. In addition, if assuming
that T, = oT;, where o > 1 (since as previ-
ously mentioned, the due tax of group 2
is higher than group 1), then, concerning
the results, it will be clear that the number
of assessments is decreasing in respect to
due tax of group 1 and increasing in re-
spect to due tax of group 2.

0=—

5. Conclusion

The difference in the declared tax of
taxpayers in tax return and the due task de-
termined by tax assessors, is one of the main
obstacles in achieving the goals of National
Tax Administration, which is tax compli-
ance (at the lowest cost). This underlying
challenge leads to increased costs, longer
collection process, and certainty of tax files.

Therefore, Tax Administration seeks
to achieve a situation in which taxpayers
declare and pay their actual tax amount at
the stage of declaration (tax return) and in
this way prevent the extension of the tax
collection process (assessment, objection,
reinvestigation and etc.), which is costly
for organization in terms of time and mon-
ey and reduces the value of taxpayers” as-
sets overtime.

This paper has dealt with modeling
the game between taxpayers and National
Tax Administration. The results showed
that the equilibrium declared tax of tax-
payers is a function of due tax, the quality
of assessment groups, the number of as-
sessments and the parameter of taxpayers’
lack of honesty.

The taxpayers’ equilibrium declared
tax is increasing relative to the quality of
their assessment groups and decreasing
relative to the other assessment groups.
Furthermore, increase in the number of
assessments leads to increase in the de-
clared tax of larger taxpayers and de-
crease in the declared tax of smaller tax-
payers and vice versa. On the other hand,
the number of assessments is increasing
in respect to due tax of group 1 and in-
creasing in respect to group 2.
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