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ON THE PROBLEM OF TAX SYSTEM
OPTIMIZATION IN UKRAINE

Urgency of the research. The process of tax system
reforming is aimed at its optimization — on the one hand, by
ensuring the maximization of tax revenues to the budget,
and on the other hand — by minimizing the tax evasion.

Target setting. Optimization of the Ukrainian tax sys-
tem needs to be realized by constructing the Dupuit-Laffer
surface for two taxes in order to determine their rates,
which will provide the largest amount of tax revenues to
the budget.

Actual scientific researches and issues analysis.
The methods for state tax system optimization are laid by
such scholars as R. Bird, L. Kaplow, J. Slemrod and oth-
ers. Ideas for optimizing the tax system, both in developed
countries and in developing ones, in particular in Ukraine,
have not lost their importance today.

Uninvestigated parts of general matters defining.
The academic economists have not yet sufficiently investi-
gated the problems of optimizing the tax system through
the construction of the Dupuit-Laffer surface and finding
the optimal level of tax rates, providing the maximal tax
revenues to the budget.

The research objective. It is necessary to investigate
the “Dupuit-Laffer effect” for direct national taxes by con-
structing the Dupuit-Laffer surface in order to optimize tax
rates and maximize government tax revenue.

The statement of basic materials. The Dupuit-Laffer
surface modeling is implemented and the optimal tax rates
of the investigated taxes, which ensure the maximization of
government tax revenue, are determined. It is substantiat-
ed that the effective rate of 18% of the corporate profit tax
is on 2% lower than the optimal one, and the rate of 19.5%
of the personal income tax is 2.5% lower than the optimal
one.

Conclusions. It is proved that one of the effective
ways of optimizing the tax system in Ukraine is to model
the Dupuit-Laffer surface for direct national taxes. Statisti-
cally significant results of modeling allowed to obtain opti-
mal rates for the studied direct taxes, the application of
which will ensure the maximum possible government tax
revenue.

Keywords: direct tax; curve; surface; effect; maximiza-
tion; optimization; government tax revenue.
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B. B. MapTuHeHKo, K. €. H.,
OOLEHT

[0 NPOBJIEMU ONTUMI3ALIT NOOATKOBOI
CUCTEMM YKPAIHU

AkmyanbHicmb memu docnidxeHHs. [lpoyec pegop-
MysaHHs1 1odamkoegoi cucmeMu Mae Ha Memi i onmumi3auito —
3 00Hiei cmopoHu 3abe3nedyeHHs1 Makcumizauii nodamxosux
HadxodxeHb 00 brodxemy, a 3 iHWOI — MiHIMI3auito YXUISIHHS
8i0 cnnamu nodamkis.

locmaHoeka npo6nemu. Onmumizayito nodamkosoi cu-
cmemu YKpaiHu HeobxiOHO peanidysamu wisixom rnobydosu
nosepxHi [rontoi-flagpgpepa Ons dsox nodamkie 3 Memoro
BU3HaA4YeHHSs Ix cmasokK, wo 3abesneyams Halbinbwuli obcsie
nodamkoeux HaOX00XeHb.

AHani3 ocmaHHix docnidxeHb i ny6nikayit. Memodo-
nozito onmumizauii nodamkoegoi cucmemu depxkasu 3akiadeHo
makumu e4eHumu, ik P. bepd, Jl1. Kannos, [Ix. Cnempod ma
iH. 10ei wodo onmumisayii nodamkoegoi cucmemu siK y po3su-
HeHux depxxasax, mak i 8 KpaiHax, W0 po3su8armbCsl, 30Kpe-
Ma 8 YkpaiHi, He empamunu c80€i 8axnueocmi i CbO200HI.

BudineHHss HedocniOXeHUX 4YacmuH 3a2ajibHoi Mpo-
6nemu. ByeHumu-ekoHoMicmamu we HedocmamHbO ornpaub-
oeaHi npobnemu onmumisayii nodamkogoi cucmemu 4Yepes
rnobydosy rnosepxHi Lrorntoi-Ilaghcbepa i 3Hax00XeHHsT onmu-
MarnbHO20 pigH NoGamkoeux CmaeoK, 3a SKUX rnodamkosi
HadxodxeHHs1 0o 6rodxemy 6ydymb MakcuManbHUMU.

MocmaHoeka 3aedaHHs. HeobxidHo docnidumu «eghekm
[ronwi-Tagpchepar Ona npsamux 3azanbHodepxagHUX nodam-
Kig wnsxom nobydosu nosepxHi [ronwi-flachcpepa 3 memoro
onmumisauii noéamxkosux cmaeok i makcumizauji nodamkoso-
20 0oxoQy Oepxasu.

Buknad ocHoeHo20 Mmamepiany. PeanizoeaHo modero-
8aHHs nosepxHi [ontoi-flachbepa ma susHa4yeHO onmumaribHi
nodamkosi cmasku 0ocrnioxysaHuUx rnodamkie, siki 3abesmneyy-
tomb Makcumisauito modamkoeo2o 0oxody depxasu. ObrpyHmMo-
eaHo, wo Oitoya cmaska 18% nodamky Ha rpubymok nidnpuem-
cmea Ha 2% Hux4da ornmumaribHoi, a cmaeka 19,5% nodamky Ha
0oxo0u Qhi3udHUX oCib Ha 2,5% HuxK4a ormumMarsibHOI.

BucHoeku. [JogsedeHo, w0 O0HUM i3 Oiegux wirnsixie or-
mumi3auii nodamkogoi cucmemu YKkpaiHu € MoOesito8aHHs1 ro-
eepxHi [rontoi-Slaghchepa Onsi npsimux  3acarnbHOOepPXKasHUX
rnodamkie. Cmamucmu4yHO 3Haqywi pe3yrnbmamu MooeroeaH-
Hs1 Ganu 3moey odepxxamu ormumMaribHi cmasku 00CioKy8aHUX
npsimMux nodamkie, 3acmocyeaHHsI sIKUX 3abe3neyums MaKCcu-
maribHoO Moxueuli nodamkoasuli doxio Oepxxasu.

Knroyoei cnoea: npsimuli nodamok; Kpuga; M0B8epXHS;
echekm; makcumisauyisi; onmumidauisi; nodamkosuli 0oxid dep-
Kasu.

DOI: 10.25140/2410-9576-2018-2-2(14)-129-134

Urgency of the research. In modern conditions of state tax policy reformation the problem of the
correlation between the tax burden on the economy and the volume of tax revenues to the budget,
which is the basis for optimizing the tax system at the macro level, becomes the matter of topical in-
terest. At the same time there is a conflict of interests — on the one hand, the Government seeks to
maximize the tax revenues of the state, and on the one hand — taxpayers aim at minimizing the tax
expenditures. However, in the conditions of a developed civil democratic society and a high level of
economic literacy of the population, the antagonistic interests of the subjects of taxation are smoothed
over because of the public interest priority. Instead, in the context of the social and economic trans-

Martynenko V. V. On the problem of tax system optimization in
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formations taking place in Ukraine, such a conflict is complicated and deepened by tax evasion, off-
shore schemes, high level of shadow economy, tolerance for corruption and its strengthening, etc.

Target setting. To ensure the tax policy effectiveness, it is necessary to optimize the tax system of
Ukraine by determining the optimal tax rates based on the results of the economic and mathematical
modeling of the Dupuit-Laffer surface, which will maximize tax revenues to the budget.

Actual scientific researches and issues analysis. The basic methodological principles for opti-
mizing the state tax system are laid down by such scholars as R. Bird [1], L. Kaplow [2], J. Slemrod [3]
and others. Ideas for optimizing the tax system in developed countries (for example, the US tax reform
from the end of 2017 to the beginning of 2018) and in developing countries, in particular in Ukraine,
have not lost their significance today.

Uninvestigated parts of general matters defining. The economists have not yet sufficiently
worked out the problems of optimizing the tax system, taking into account the “Dupuit-Laffer effect” [4;
5] for the two taxes, which is manifested mathematically through the construction of the Dupuit-Laffer
surface and finding the optimal level of tax rates, under which the tax revenues to the budget will be
maximal. Although the methodical apparatus of the Dupuit-Laffer surface is used in the scientific publi-
cations of O. Yastremskyi [6], in order to analyze the behavior of competitive enterprises and the
branch depending on changes of such 2 taxes as the value added tax and the payroll tax; F. Donder
and J. Hidricks [7] for the maximization of tax revenues from the tax rate increase due to government
revenue targeting; F. Busato, B. Chiarini and G. Rey [8] to assess the level of tax evasion as a result
of tax rate increase. The optimization of the Ukrainian tax system by constructing the Dupuit-Laffer
surface is being implemented in this article for the first time on the national economy level. The results
will reflect the level of readiness of taxpayers and the Government to compromise public interest and
also to determine how effective the existing tax rates are.

The research objective. The main objective of the research is to study the “Dupuit-Laffer effect”
for the direct state budgeting taxes — corporate income tax and personal income tax — by constructing
Dupuit-Laffer curves and surfaces, which will allow obtaining optimal tax rates and maximizing the tax
return of the state (tax revenues to the budget)..

The statement of basic materials. The optimization of the Ukrainian tax system is possible under
the following conditions: firstly, the methodological support of the optimization process must be based
on real (official) statistical data available in the public domain; secondly, the study should cover a sig-
nificant time lag, not less than 10 years; and thirdly, the specification of the model of tax revenues to
the budget should reflect real dynamics.

To realize the task of the Ukrainian tax system optimization in the field of direct taxation, at first it is
necessary to form the initial data for the period of 2004-2016 (Tab. 1).

Table 1
Financial results of direct taxation in Ukraine
Years Corporate income tax Personal income tax
Rate, % Revenues to the budget, UAH million Rate, % | Revenues to the budget, UAH million

2004 30.0 16 162 13.0 13213

2005 25.0 23 464 13.0 17 325

2006 25.0 26 172 13.0 22 791

2007 25.0 34 407 15.0 34 782

2008 25.0 47 857 15.0 45 896

2009 25.0 33048 15.0 44 485

2010 25.0 40 359 15.0 51 029

2011 23.0 55 097 18.0 60 225

2012 21.0 55 793 18.0 68 092

2013 19.0 54 994 18.0 72 151

2014 18.0 40 201 19.5 75 203

2015 18.0 39 053 19.5 99 983

2016 18.0 60 223 19.5 138 782

Source: formed according to the data provided by [9]
e ———————————————————— 130
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As it is seen from Tab. 1, the “Dupuit-Laffer effect’, aimed at increasing the tax revenues as a re-
sult of a significant tax rates reduction and vice versa, available in relation to the taxation of corporate
profit, as the reduction of the rate by 12% between 2004 and 2016 led to the increase in the govern-
ment tax revenue in 3.7 times, but it is clear that other factors also influenced these dynamics. As for
the personal income tax, the explicit indicated effect is not observed, which needs further analysis.

At the next stage of the study it is necessary to determine the form of the relationship between the
tax rate and the amount of tax payments to construct the government tax revenue curves and to con-
struct the target function of maximizing the government tax revenue. The following quadratic equation
is the easiest:

GTR; = at; — Bt% - max, (1)
T

where GTR; — means tax revenues to the budget from the i-th tax;
T, — means the interest rate of the i-th tax, where t; € [0; 100];
a, B are the parameters of the equation;
— max — means that the maximization of the target function of the government tax revenue

Ti

is carried out by changing the tax rate and finding its optimal level — 7.

The Dupuit-Laffer curve can be constructed on the basis of formula (1) only as a local case when
there is a point of absolute maximum of this function. Therefore, it is advisable to consider other mod-
els. Thus, the target power function, proposed for the formalization of the Dupuit-Laffer curve in [10], is
as follows:

GTR; = At*(1 —1;)P - max, (2)

where A is the proportionality coefficient;
a is the tax progression coefficient;
B is the coefficient of taxpayers susceptibility to the tax rate change (or the economic activity
decline coefficient) [10, p. 164].

According to S. Londar [11], the closer correspondence with the statistical data (higher determina-
tion coefficients) has a model in the form of power and exponential dependence, the target function of
which looks like:

GTR; = At e~ %if > max, (3)

where e is the basis of the natural logarithm, e = 2.71828 [11, p. 128].

Thus, using the formulas (1-3) given above, which formalize the connection between the tax rate
and tax revenues to the budget, let us solve three optimization tasks concerning the maximization of
the target functions of the government tax revenue from direct taxation. To do this, we will process
official statistic data (see Tab. 1), having completed all the necessary mathematical transformations
and statistical processing of data. As a result of modeling, we find the parameters of the equations (1-
3), the determination coefficient, and the observed value of Fisher's F-criterion (compared with the
critical 4.84 for proving or refuting of the stochastic connection validity). We also maximize the target
functions and find the optimal tax rates (Tab. 2).
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Table 2

The results of modeling the government tax revenue curves from direct taxation
and the solution of optimization tasks

Quadratic model: Power model: Power-exponential model:
Indicator corporate personal corporate personal corporate personal
income tax income tax income tax income tax income tax income tax
A - - 2.41-10" 1.72:10" 7.9-10” 1.12:10”
a 2238.2 4421.5 8.86 13.52 12.52 15.48
B -22.57 -44.07 36.02 49.59 0.63 0.71
R* 0.308 0.521 0.679 0.896 0.683 0.897
F-criterion 4.9>4.84 11.95>4.84 | 10.55>4.84 | 43.08>4.84 | 10.79>4.84 | 43.38>4.84
Topt, % 49.6 =50 50.2 =50 19.7=20 214=21 19.85=20 21.7=22
G TRimax, 55 479 110 894 50 251 99 779 50 713 100 776
UAH min

Source: calculations made by the author according to the data given in [9]

As can be seen from the Tab. 2, the worst statistical estimates have the quadratic models, whereby
the theoretical government tax revenue is the highest, but in order to achieve this, it is necessary to
substantially increase the tax rates — up to 50%, which means the overwhelming tax pressure, totally
unacceptable for the national economy of Ukraine, since, according to the “Dupuit-Laffer effect”, it will
force taxpayers to stop their business activity or to avoid tax payments as much as possible by reduc-
ing the tax base, that is, concealing profits, paying envelope wages and so on.

An important result of the conducted optimization of the Ukrainian tax system based on the model-
ing of the Dupuit-Laffer curves under the power-exponential model (determination coefficient R? and
the observed F-criterion value are not essential but still they are higher compared to the power model)
are the received optimal tax rates — 20% for the corporate income tax and 22% tax for the personal
income tax. Thus theoretically the maximum possible aggregate government tax revenue makes
150 492 million UAH, the total volume of which is 462 thousand UAH higher in the case of power-
exponential model, compared with the power one. Consequently, for modeling the Dupuit-Laffer sur-
face, we take as basis the power-exponential curves of the national direct taxes graphically represent-
ed on Fig. 2.
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) income tax revenues curve
3 120000
2
o 100000 .
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S g 80000 revenues, min UAH
8 £ 60000
3 E
S 40000 Government corporate
E income tax revenues curve
< 20000
©
= 0

® Corporate income tax
0 20 40 60 80 100 120
-20000 revenues, min UAH

Tax rate, %

Fig. 1. Dupuit-Laffer Curves of Direct Taxes (2004-2016)
Source: calculations made by the author according to the data given in [9]

The final results of the conducted optimization of the tax system of Ukraine are shown in Fig. 2.
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Fig. 2. The Dupuit-Laffer surface, reflecting the maximization of tax revenues from optimal rates of di-

rect taxes

Source: calculations made by the author according to the data given in [9]

Conclusions. Thus, the results of the conducted optimization allow us to form the background for
reaching compromise between the Government and the taxpayers in order to ensure public interest in
the form of insignificant increase of tax rates of national direct taxes — 2% corporate income tax in-
crease, and 2.5 % personal income tax increase. The prospects for further author’s research are the
optimization of indirect taxation and the general level of tax burden on the national economy.
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