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Abstract. The purpose of the article is to consider the empirical calculations of the level of
de-shadowization of tax gaps in the system-compositional model of the fiscal policy of the state. The
methodological approach to cointegration of the level of de-shadowization of tax gaps into the
system-compositional model of fiscal policy is substantiated, taking into account the strategic
determinants of financial and economic development of the state. The method of calculation of the
integrated indicator of strategic alternatives is presented and represents the configuration of the
modified system of fiscal innovations in relation to the taxation of economic entities. A methodical
approach to estimating the level of de-shadowization of the tax gap on the income tax of economic
entities is proposed. The level of unit testing of variables of de-shadowization of tax gaps from
indicators of financial and economic development of the EU and Ukraine is analyzed. It is concluded
that one of the most influential factors today is the de-shadowization of the economy. The future
directions are the research of the ways to improve Ukraine’s fiscal policy.

Keywords: tax burden, tax revenues, income tax, budget and tax sphere.
Raktazodziai: mokesciy nasta, mokestinés pajamos, pajamy mokestis, biudzetas ir
mokesciy sritis

Introduction

The current economic system distorts the economy and entrepreneurial activity, and ultimately
leads to the transition of market structures in the shadow sector, reducing the quality and efficiency
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of the entire economic system. It is necessary to develop fundamentally new approaches to the de-
shadowing of the national economy which would take into account not only hidden socio-economic
interactions, but also the real possibilities of the state to regulate them, because further ignoring the
shadowing mainly leads to even greater shadowization of the economic system. It should be noted
that shadow activity exists in all countries and threatens the stability of such fundamental institutions
as the legal and fiscal systems. The latter is beginning to counteract the various forms and directions
of the shadow sector of the economy, forming a single and stable system. Evasion of economic agents
from fulfilling their tax obligations leads to the formation of tax gaps. At the same time, unregulated
fiscal policy, when changing the strategy of macroeconomic development and transformation of
economic and legal relations, increases the influence of external factors on the shadowing of the
national economy. This leads to ineffective government policies for the development of socio-
economic determinants and the management of tax gaps (Dunets et al., 2019; Ivanishina and Hirna,
2018).

Financial and economic principles of de-shadowization of the economy are discussed in the
works of the following scientists: Cpa (2015), Enste (2015), Kriuchkova (2016), Mazur (2014) and
Sokolovska (2012). Scientists, including Brooks, Godfrey, Hillenbrand and Money (2016), Harremi
(2014),. Mitra (2017) have made a significant contribution to the development of the theoretical basis
of the management of tax gaps. The issue of formation and implementation of fiscal policy in the
national context and the general impact on the results of the socio-economic development of the state
was dealt with in work by Baunsgaard and Keen (2019), Bohatyrova (2016), Krysovatyi, Melnyk and
Koshchuk (2014). The priority of our study is to develop a new methodological approach to the
integration of the level of de-shadowization of tax gaps in the system-compositional model of fiscal
policy, taking into account the strategic determinants of the financial and economic development of
the state. This study begins with the background of the study, afterwards, the research method and
the results are presented. Finally, we conclude with a discussion and limitations of the study.

Materials and Methods

The mechanism of de-shadowization of tax gaps in the state combines budget-tax indicators
which embody the mobilized volumes of taxes, the distribution of which is achieved through
formative monetary instruments and fiscal policy. At the same time, each fiscal instrument is
supposed to achieve a super-additive effect on the state economy, which is mutually consistent in the
budget and tax sphere through: 1) tax regulation, which ensures the effectiveness of existing means
of tax incentives for the economy; 2) budget regulation, which improves the principles of budget
formation and restrictions on the expansion of state budget expenditures. The proposed model of
choosing strategic alternatives for de-shadowization tax gaps in the system-compositional model of
fiscal policy of the state is an architecture of interconnected and complementary indicators of the
budget and tax sphere, reproducing the chain of general determinants of financial and economic
development (Figure 1).

The application of the fractal theory allows to adapt the relationship between the indicators of
the fiscal sphere and the efficient allocation of additional financial resources in order to support fiscal
innovations in the state. The top of the structure of indicators of the budget and tax sphere, which
have a systemic nature of the implementation of measures to de-shadowization of tax gaps, is formed
by the fractal V(G), as a set of components: (S) is socio-psychological component, (O) is
organizational component, (PB) is the period of introduction of determinants of financial and
economic development in the budget and tax sphere, (E) is fixed weight of the effect of the proposed
indicators of financial and economic development of the state in the budget and tax sphere. At the
same time, the functions (E_ij, B_ij) are distinguished, where E _ij is the effect of the introduction of
indicators of the budget and tax sphere and the planned measures of de-shadowing of tax gaps; B_ij
is costs for the implementation of the planned measures to de-shadowization tax gaps (Panura, 2019;
Kucheryavenko and Smychok, 2019).
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Figure 1. The choice of strategic alternatives for de-shadowization of tax gaps in the system-
compositional model of the state fiscal policy
Source: Authors.

The application of the components of the implementation of measures to de-shadowization of
tax gaps allows to form additional costs for their implementation, taking into account the risks of
changes in the budget and tax sphere, with limitation and optimization of time limits in fiscal
innovations (1-3):

YXE, - max, [€h)
Ri.(t) — R;l — min, 2
t*(x) — t~(x;) = min, 3)

where, x; is a certain measure; R;',l is forecast costs for the implementation of fiscal

innovations according to the planned measures to de-shadowization of tax gaps; R...(t) is actual
costs; E; is the effect of the introduction of innovations in the budget and tax sphere with a time limit
of financial fluctuations from the de-shadowization of tax gaps; t;is time limits for the
implementation of measures.

The level of de-shadowization of tax gaps in diagnosing indicators of financial and economic
development of the state corresponds to the selected measures of strategic alternatives (4-6):

|f(K) = f(©)] - min, @)
fK) =Yz a % fi(K), 5)
a<fk) <b, (6)

where: n is the number of analytical indicators; f(K) is integrated assessment of indicators of
financial and economic development of the state in selected measures of strategic alternatives for de-
shadowization of tax gaps; k; € [a, b] is the lower and upper value of the assessment of indicators
of financial and economic development of the state in the selected measures of strategic alternatives
for de-shadowization of tax gaps; « is projected assessment of indicators of the financial and
economic development of the state in selected measures of strategic alternatives for de-shadowization
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of tax gaps; f (&) represents real results from the introduction of measures to de-shadowization of tax
gaps on the selected strategic alternatives (Sheverdin, 2018; Vatamaniuk, 2018).

Given the complexity of assessing the effect of the proposed indicators of the financial and
economic development of the state, ensuring the implementation of planned measures to de-shadow
tax gaps, it is proposed to use an integrated indicator of strategic alternatives, which embodies the
configuration of a modified system of fiscal innovations. Accordingly, the model for estimating the
level of de-shadowization of tax gaps (Q) is as follows (Harremi, 2014; Trusova et al., 2019) (7):

K@) = ¢(K(x1),..., K(xn)) = Xty Xita by X ki (%), U]

where: K(Q) is integrated assessment of the level of de-shadowization of tax gaps; k;(x;) is
the assessment of the i-strategic alternative to de-shadowization tax gaps on the i-th indicator of the
budget and tax sphere k; € K; b;is the importance of the analytical indicator of financial and
economic development of the state as a whole.

Analyzing the following schemes, it is necessary to distinguish between tax fraud and tax
evasion, which are illegal attempts to partially or completely avoid the fulfilment of tax obligations
(e. g., concealment or understatement of sources of income, overstatement of expenses); avoid tax by
streamlining the taxpayer’s business to reduce his tax liability. In addition, the schemes provide for a
change in the amount of debt, strategic pricing for transfers and strategic location of intangible assets
structured for tax purposes (debt structuring, transfer pricing, change of location of individual
business units, intangible assets, etc.) (Trusova et al., 2018). Thus, the precondition for a tax gap in
the economy is not only a low level of tax morale among taxpayers but also the objective complexity
of fiscal policy, insufficiently clear tax legislation and imbalances in the economy, which cause
insolvency of economic entities. Macroeconomic methods of estimating the income tax gap of
economic entities in accordance with the sources of information on the existing tax base can be
divided into three main groups:

1. Methods of national accounts within which the calculation of the theoretical tax liability
involves the application of the methodology for estimating the gap in corporate income tax (CIT),
which connects the concepts of the gap, i.e., the basic gap for CIT and the potential gap for CIT. The
basic gap is the difference between the potential and declared tax base, taking into account the volume
of financial transactions carried out in the current year. The potential CIT gap is the difference
between a potential liability under the income tax base (i.e., the amount of tax declared and a potential
one, provided that all taxpayers complied with tax law) and the amount of actually declared liability
with CIT.

2. Macro Model Methods, which are based on the use of the relationship between the amount
of cash (M) in circulation and the speed of its circulation in the economy (V), necessary to obtain
GDP (Y). Any deviation between the observed GDP (Y) and the theoretical GDP can be considered
as the shadowization of the economy (8):

Y=MxV, (8)

3. The method of econometric assessment of the elasticity of the declared income from the
level of taxation allows estimating the real distribution of profit between the actually declared (which
is the basis for determining the tax liability of the taxpayer) and income moved abroad for tax reasons.
We should note that the change in the rate of return in developing countries is considered in the
context of moving the tax base. The assessment of the scale and nature of the movement of tax bases
are carried out using regression analysis and involve testing the validity of the hypothesis of the
impact of tax rates in one country on the amount of tax base in another one (Baunsgaard and Keen,
2019). The amount of the basic movement of the tax base is determined using the equation (9):

bit = bit—l + Tit + (W — T — lt) + Xit + a; + /Jt + ¢it, (9)
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where: b;; is the base of taxation of income tax of the economic entity in the country i =
1,...,n for the period t = 1,..., L (with a lag as an independent variable); t;; is the rate of income
tax of the economic entity; W — it — it is weighted average values Y., w, x 7, of statutory income
tax rates of economic entities in countries j = 1 (with Y7, w, = 1); X;. is vector of government
elements; «; and y; is the influence of factors of the country and time; ¢;; is short-term marginal
impact of the income tax rate of economic entities of the country on the volume of its own tax base.

The efficiency of corporate income tax in the country (E;) can be defined as the ratio of
actual income tax revenues of economic entities (R;) to its reference level (i.e., the product of the
standard tax rate (t;) on the theoretical basis of taxation (G;)) (10):

R;
t;%xG;'

E, =

(10)

If the coefficient is lower than one, it indicates that the current taxation system does not
provide an opportunity to increase revenues compared to the standard. The difference in the
effectiveness of corporate income tax systems between countries shows the presence (absence) of tax
benefits, tax holidays, reduced tax rates, as well as the level of tax morale of the population, reactions
to changes in the economic situation (i.e., changes in profits). It should be noted that transnational
companies (TNCs) use operations to redistribute income to low-tax countries. If, when moving the
tax base from another country to the country, the TNC estimates the change in profit as the amount
of tax payments (TNCs = 1), then in the country of their location, the counterfeit group of TNCs is
observed (i.e., TNCs = 0). Accordingly, the difference between the indicators of these groups makes
it possible to estimate the amount of relocated profits and hence the size of the tax gap (Trusova et
al., 2018) (11):

ATT; = E[T;|MME, = 1] = E[T;(1)[MME; = 1] — E[T;(0)MME; = 1]v;€ I, (11)

where: E[T;(0)MME; = 1]v;€ I is a counterfeit factor that cannot be observed.

That is, is the difference between the tax payments T_i (1) of the i-th economic entity and the
part of the multinational company (MME_i=1), obtained due to changes in the amount of profit and
tax payments of the company in the normal mode of operation, as well as under the conditions of its
transformation into a transnational company (when a domestic firm gets the opportunity to move tax
bases between different tax bases) (Lutsenko, 2013). This effect can be represented by the formula
(12):

XT1j=Xw(i,j)To j)XNCj=1NT=q
L

ATTL = NT

(12)

where, T, ; — tax payments of the i-th TNC, which is a part of the base group; T ; is tax
payments of a domestic company that is part of the control group; w(i,j) is the ratio between
transnational and domestic companies (assigned a score of compliance); NT is the number of TNCs;
NC is the number of domestic companies in the control group.

At the international level, in order to diagnose the degree of change in profits of economic
entities (income taxpayers), it is proposed to use differential tax rates within the analyzed group, as
the effect of the discrepancy between tax jurisdiction and preferential tax treatment is assessed only
by comparing the effective tax rate of TNCs with an effective tax rate and a sample of domestic
economic entities (Mazur, 2014). The assessment of the impact of the movement of the tax base on
the profitability of the economic entity is based on the equation (13). The panel data model is as
follows (14):

Observed profit =true profit + shifted profit, (13)

Pr ofibilityf,qyc‘i‘t = aXfqcic T B(STAT, — STAT_group_avgf‘q‘C'i't) +6,+6; + qﬁf'q,c'i,t, (14)
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where: Pro fibility, ., is the profitability of the f-th TNCs, belonging to the group g in the
country ¢ and industry i in ¢ year; X, .. is a vector of characteristics of the f-th TNCs, belonging
to the group q in the country c and industry i in t year; STAT,, — STAT_group_avg, ... 1S the difference
between the statutory income tax rate of economic entities of TNCs belonging to the group q in the
country c in t year and the independent average rate in the country where TNCs are registered in t
year; NT — the number of TNCs; §&;,6; — binary variables that take into account temporal and
geographical (country of origin) fixed fiscal effects.

In practice, the estimated amount of income tax liability is a reduction of the tax liability by
the amount of interest on the loan. This leads to the fact that TNCs prefer debt financing, because in
the case of equity financing, these funds cannot be deducted from the amount of pre-tax profit
(Baunsgaard and Keen, 2019; Lutsenko, 2013). The regression model of the optimal capital structure
of TNCs, which reflects the tax and non-tax factors and information about the impact of taxation on
the debt of the economic can be expressed as follows (Kriuchkova, 2016; Taxation Trends in the...,
2019) (15):

Ai=a;+ Bt + B, YT — et e, i=1...,m, (15)

where: 1; is financial leverage of subsidiaries of TNCs; «; is a fixed effect for the country; B,1; —
“internal” impact of taxation on leverage; g, 7. (z; — )P, is “international” influence (debt transfer)

on the level of taxation; p; is the share of assets; ¢; is error.

Results and Discussions

We tested the hypothesis of synergy between the de-shadowization economy and fiscal policy
of the world, which embodies the effect of tax gaps in economic entities in the formation of cash in
circulation and its speed. The logical sequence of calculations in the first stage involves diagnosing
the relationship between the need to consume the resources of economic entities in the world in the
amount of free cash (additional financial resources) for the level of providing the de-shadowization
base of income tax. For this, we used the function of dependence which is based on the hypothesis
that the amount of resource consumption by economic entities (additional financial resources) and
the effect of de-shadowization of tax gaps is determined by two components of economic
development, i.e., formal and informal. As an indicator of the official economy, we used? the value
of GDP per capita and the level of de-shadowization as an indicator of the informal sector.

The study of the volume of de-shadowization of tax gaps on the income tax of economic
entities by the method of consumer circulation of free cash aims to compare the increase in domestic
consumption of additional financial resources with the increase in profit. It is assumed that the
increase in domestic consumption of free cash (additional financial resources) to ensure the de-
shadowization of the income tax base should correspond to the increase in profits of economic
entities. If there is an excess of the growth of domestic consumption of additional financial resources
over the growth of profits, it is considered that the amount of cash is directed to production in the de-
shadowization of the economy. Figure 2 shows the features of the ratio of de-shadowization and
official sectors of the economy with the consumption of free cash depending on the level of state
regulation of the money supply in the country’s market and its economic development.
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Figure 2. The ratio of de-shadowing of the economy and consumption of additional financial
resources by stages of development of the country.
Source: Authors.

This assumption is true provided that the technological level of production of goods, works
and services remains unchanged. Thus, in the case of investing in strategic alternatives to de-
shadowing of tax gaps, the difference between the index of change in domestic consumption of
additional financial resources and the index of change in GDP increases, given the limited period of
use of fiscal innovations in the economy. The basis for the calculations is the official data of the
World Bank and the European Commission. The assessment of the relationship or steady-state
between variables will be based on cointegration techniques. Determining the existence of
relationships between time series will be done using the method of autoregressive distributed
distances (ARDL). The ARDL equation is as follows (Shadow economy contributes..., 2017) (16):

IMEC, = By + X% BrilnECe_q_; + Xio PoilnSE,_; + Z?:o B3iINGDP,_; + Z?:o BaiInIR;_; + @DU; (Ty) + &, (16)

where: DU¢ is is a fictitious variable representing a structural fracture (T, year of break =
2005); EC is consumption of additional financial resources that provide the level of de-shadowization
of tax gaps; SE is de-shadowization of the economy; IR is part of innovative IT technologies in use;
GDP represents Gross Domestic Product.

We used a F-test to examine the joint integration of the variables of the null hypothesis, i.e.,
the common beta is zero (i.e., b, = b, = b; = 0). Critical values F have lower and upper limits to
check for interoperability. If the calculated value F is lower than the value F of the lower limit, then
the null hypothesis cannot be rejected,; if the calculated value F exceeds the value F of the upper limit,
the null hypothesis of absence of common integration will be rejected (Shadow economy
contributes..., 2017) (Eq. 17):

AIMEC, = ag + Yo MAIMEC,_y_; + X1 $:AINSE,_; + X0_0 0,AInGDP,_; + ¥¥_  wiInIR,_; + @ADU, (Ty) + AECM,_; + &,
(17)

The coefficient ECM;_4, in equation (17) shows the rate of adjustment of the parameter and
indicates the rate of its conversion into equilibrium. The sign of the coefficient must be negative and
significant.

According to the results obtained, the value F-statistics for all countries of the world is less
than the value F-critical for 1%, 5% and 10%, respectively. Thus, the results of testing by the method
of Dickie-Fuller (ADF) and Phillips Perron (PP) indicate the stationary nature of all data for the EU
and Ukraine (Figure 3-4)



450 Natalia V. Trusova, Oksana V. Hryvkivska, Nataliia V. Polishchuk, Svitlana V. Skrypnyk...

m Breitung unit-root test
ELLS test

&1Philips Perron Test Statistic

m ADF Test Statistic

Figure 3. Level of unit (Ln) testing of variables of de-shadowization of tax gaps from indicators of
the financial and economic development of Austria
Source: Authors.
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Figure 4. Level of unit testing of variables of de-shadowization of tax gaps from indicators of
the financial and economic development of Ukraine
Source: Authors.

The results of the Breish-Godfrey test (Figure 5) indicate the absence of periodic
autocorrelation. In addition, diagnostic testing of variables also showed a relationship between the
analyzed indicators in the short term and their absence in the long term.
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Figure 5. Brush-Godfrey correlation testing by Lagrange multiplier (LM)-level of dependence of

variables of de-shadowization of tax gaps from indicators of the financial and economic development

of Austria, Belgium, Bulgaria, Cyprus, Czech Republic
Source: Authors.

Given the statistically significant relationship between the analyzed indicators, it is proposed
to calculate the effect of de-shadowing of tax gaps in the economy by formula (Shadow economy
contributes..., 2017) (18):

ECq (Clp
GAP, = w (18)
where: EC; is the volume of domestic consumption of additional financial resources in the
reporting period; EC, is the volume of domestic consumption of additional financial resources of the

previous period; CI; is the adjusted index of change in the volume of profits of economic entities;
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Cl, is the index of change in resource costs for IT technologies; A is the difference between the
adjusted index of change in the volume of profits of economic entities and the index of change in
resource costs for IT technologies; y is the difference between the adjusted index of change in the
volume of profits of economic entities and the index of change in resource costs for the
implementation of IT technology.

The calculations indicate a fairly high level of de-shadowization of tax gaps on corporate
income tax in the vast majority of EU countries. Ukraine, as a non-EU country, has the highest level
of the informal (shadowization) sector of the economy, i.e., 35-40%. At the same time, Germany (8-
9%), the Netherlands (8.7-9 %) and Austria (11-12%) have the lowest level of de-shadowing gaps in
corporate income tax (Trusova et al., 2017).

Conclusion

1. Current trends in the development of de-shadowization of tax gaps in the system-
compositional model of fiscal policy of Ukraine are characterized by instability of economic entities,
due to low efficiency of economic, political and social reforms, increasing losses of economic entities
and?? corruption.

2. One of the most influential factors today is the de-shadowization of the economy. The
financial flows most often serve as an object of manipulation of economic entities and, as a result,
significantly restrain investment processes in the country, limit the pace of economic development
and significantly reduce the effectiveness of reforms.

3. Given the importance of the management component in ensuring the effectiveness of
de-shadowization of tax gaps to free up additional financial resources in IT technology, it is a
prerequisite to develop and implement fiscal policy measures in the state.
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Natalia V. Trusova, Oksana V. Hryvkivska, Nataliia V. Polishchuk, Svitlana V. Skrypnyk,
Iryna F. Lobacheva, Olena M. Kudyrko

Mokesciy spragy panaikinimas valstybés fiskalinés politikos sistemos-kompozicijos
modeliuose

Anotacija

Straipsnyje nagrinéjami empiriniai mokes€iy spragy panaikinimo lygio skaiciavimai
valstybés fiskalinés politikos sistemos ir kompozicijos modelyje. Metodinis poziiiris | mokescCiy
spragy panaikinimo lygio integravimg ] fiskalinés politikos sistemos-kompozicijos modelj yra
pagristas, atsizvelgiant ] strateginius valstybés finansinio ir ekonominio vystymosi veiksnius.
Strateginiy alternatyvy, skirty panaikinti mokes¢iy spragoms valstybés fiskalinés politikos
sisteminiame ir kompoziciniame modelyje, pasirinkimo modelis, kaip tarpusavyje susijusiy ir vienas
kita papildanciy biudZeto ir mokesciy srities rodikliy architektonika, atkuria bendryjy finansy ir
ekonomikos raidg lemianciy veiksniy granding. biisena. Pateikiamas integruoto strateginiy
alternatyvy rodiklio apskaiciavimo metodas, kuris atspindi modifikuotos fiskaliniy naujoviy sistemos
konfigtiracijg, susijusig su iikio subjekty apmokestinimu. Siiilomas metodinis metodas, leidziantis
jvertinti tkio subjekty pajamy mokes¢io mokesciy atotruikio panaikinimo lygj.
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