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THE IMPACT OF BUSINESS STRATEGY ON THE FULFILLMENT
OF TAX OBLIGATIONS TO THE STATE: FOREIGN EXPERIENCE

Abstract. The purpose of the article is to represent a key role of the choice of business strategy combined with the greatest
profitability, transparency, social orientation, which ultimately manifests itself in the amount of taxes paid. The taxes paid by
enterprises in the formation of the state budget and economic development of the country. These funds are used to finance a
variety of government programs and services, such as education, health, infrastructure and social protection. The question is
especially significant for Ukraine in terms of financing military expenditures. The amount of taxes paid is a critical factor that
businesses considers developing strategies to achieve financial stability and growth. Operating a business akin to Schumpeter's
concept of entrepreneurship, characterized by risk-taking, simultaneously contributes to societal benefit by generating higher
tax revenues. However, while this thesis holds true for American markets, it doesn't necessarily apply to European markets.
The research method of comparative analysis of the US market, which represents the Anglo-Saxon model of corporations, and
the Finnish market, which represents the continental model, is used. Companies are recognized as the largest tax payers among
analysing corporations. The methodological basis of the study is the application of the Fama-French 5-factor model and an
alternative based on Axelrod competition, which is a typical illustration of game theory. A range of Python packages is used.
The obtained results confirm the hypothesis regarding the determinability of the chosen business strategy for the agreed tax
burden. The specifics of the analyzed markets are noted. It is noted that employing market analysis to understand the fundamen-
tals of market leader behavior represents a viable approach in contemporary economic analysis. The originality of the research
lies in the demonstration that the adopted business strategy dictates the level of transparency within a considerable number of
cases, thereby exerting a notable influence on taxation levels. The suitability of utilizing the Fama-French model for delineat-
ing business strategies has been affirmed. In instances where such a statistical model isn't applicable, employing the Axelrod
tournament model is proposed.

Keywords: business strategy, taxation, tax avoidance, Fama-French, market institutions.
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BIIJINB BI3BHEC-CTPATEI'TI HA BAKOHAHHS
INOJATKOBHUX 30b0B’AA3AHDb IIEPEl AEPKABOIO: 3APYBI’KHUH JOCBIJA

Anomauin. Ilooamxu, cnaauysani nionpuemcmeamu, 6idieparoms Kuo4o8y poib Y QopMy8anti 0epiucagnozo 06100ceny
ma eKOHOMIUHOMY pO36UMKY Kpainu. Memoio 0ocniodcennsa € nokazamu, wo 6udip oisnec-cmpamecii nog si3aHull 3 GUCOKOI0
npubymrosgicmio, npo3opicmio, COYianbHO OPIEHMAYIEN0, V' KIHYEBOMY NIOCYMKY NPOSGIAECMbCA Y CYMI CHAAYEHUX NOOAMKIE.
Li kowmu euKopucmogyromvcs 0a PiHAHCYBANHSA PIZHOMAHITNHUX 0EPICAGHUX NPOSPAM | NOCTYe, MAKUX AK 0C8ImMd, 0XOpOoHa
300p08 s, inppacmpykmypa ma coyianoHuil 3axucm. Jlane numanHs € 0cobaueo 3Hauyuum 0 Yxpainu 3 mouxu 30py Qinan-
cyeanns giticokogux eumpam. Cyma cnaaueHux nooamKie € KpUmudHum QaKmopom, AKull RIONpUEMcmea 8paxogyoms npu
pOo3pobyi cmpameziii 0 00CASHeHHs (PiHanco60i cmabinbHocmi ma 3pocmanHs. Bedenns 6isnecy 3a npunyunamu KOHyenyii
nionpuemnuymea LLlymnemepa, sixa Xapakmepuzyemvcs pusUKO8AHICmMIO, 00HOUACHO CAPUSLE CYCNITbHOMY 000po6ymy 3a pa-
XYHOK 2eHepy8aHHs UWUX NOOAMKOBUX HA0X00dceHb. OOHAK, X0Ud Ys me3d € CNPAGeoaUBoIo Oisl AMEPUKAHCLKUX PUHKIB, BOHA
He 0008 ’S13K080 MOXNCIUBA OJisl €6PONEUCHKUX PUHKIG. Y 00CHI0NHCeHI 8UKOPUCMANO MEMOO NOPIBHAILHO2O AHANI3Y WIAXOM
cniscmasnenns punxy CILLIA, axuil npe0cmasnae anenoCcakcoHCoKy Mooenb KOpnopayiti ma (QiHcbKoeo puHKy AK npeocmasg-
HUKA KOHMUHeHmanbHoi mooeni. Oopano Komnawii, SKi € HAUOIILWUMU NAAMHUKAMU NOOamKie. Memooono2iunow 0cHo6010
00cnidNceHns € 3acmocysants S-gpakmoproi modeni @ama-Ppenua ma anbmepHamueu Ha OCHOSL MmypHipy Akcenbpooa, sKuil
€ munosorw inocmpayiero meopii ieop. Buxkopucmaro Husky nakemie Python. Ompumani pesynsmamu niomeepoxcyoms 6u-
cyHymy einomesy wo0o 8U3Ha4eHOCmi 00panoi biznec-cmpamezii OJisl Y3200HCeH020 NOOAMKOB8020 HABAHMAaN CeHHS. Bio3Ha-
ueHo psa0 0cobaUBOCMell aHANI308aAHUX PUHKIG. Bio3naueno, wo sukopucmantsa ananizy putxy 0as po3yMiHHs OCHOG NOGEOIHKU
Ni0epi6 PUHKY € HCUmme30amHum nioxo0om y Cy4acHOMY eKOHOMIYHOMY aHanizi. OpuciHanbHicmb 00CTIONCeHHS NOaf2de Y
deMoHcmpayii moeo, wjo obpana OizHec-cmpamezis OUKMYE PiBeHb NPO30POCMI V 3HAUHIN KIILbKOCMI 6UNAOKI8, WO, Y C80I0
uepezy, Cymmeso 6naueac na pisensb onodamxysanns. Iliomeepoceno doyinbricme sukopucmanis mooeni Pama-Ppenua 0
oKpecnenns biznec-cmpamezii. Y eunaoxax, Koau maxy cmamucmudty Mooeib He MONCIUBO 3ACIOCO8Y8AMU, NPONOHYEMbCS
BUKOPUCTOBYB8AMU MOOeNb MYPHIpY AKkcerspooa.

Knrouosi cnosa: Oiznec-cmpamezis, onooamkysamts, yXuiehts 6io cniamu nooamkis, Fama-French, punkosi incmumymu.

Introduction. At the beginning of the last century,
Professor Joseph Schumpeter from Chernivtsi, the
creator of innovative economics, defined an entrepreneur
as a person who disrupts the market. Such a definition
immediately gave rise to a flurry of questions: is it useful
for society? Should such perturbations be regulated?
Will it hurt the budget?

We will try to show that even this behavior of a
Schumpeterian entrepreneur can be represented by a
separate strategy and, moreover, predicted, for example,
with the use of machine learning methods.

Hypothesis: the functioning of business as an
"entrepreneur in the sense of Schumpeter", i.e. conducting
business in a risky manner is at the same time beneficial for
society from the position of accumulating a larger volume
of taxes. However, if this thesis works for the American
markets, it does not work for the European markets at the
same time.

Review. Corporate responsibility is about “how a
business takes into account the impact that its operations
have on the economic, social and environmental fabric
of society with a view to maximizing the benefits and
minimizing the downsides that it perceives”. These three
elements could be identified as the “triple bottom line” [1].

PWC pays a lot of attention to the difference between
‘financial’ and ‘economic’ [2]. The ‘financial’ focuses
on the market value of transactions and how they pass
through the accounts, while the ‘economic’ takes a wider
perspective, “extending beyond the boundaries of the

organization”. Paying tax is considered to be “an important
part of a company’s economic impact and contribution to
society, as taxes fund social investment”. But a call for
a corporate responsibility on tax is not simply a call for
companies to pay more. It is about applying the relevant
principles of corporate responsibility. PWC means:
accountability; transparency and disclosure; engagement
with stakeholders; an ethical approach; a commitment to
add economic value; and setting an appropriate tax strategy.

But not only economic and financial factors play a
significant role. Fernandez-Rodriguez & al [3] showed that
institutional factors also have a significant effect on the tax
burden for firms in emerging countries.

Sadjiarto & al [4] looked for the explanation of whether
business strategy and financial distress have a significant
effect on tax avoidance. They chose for the research
basement Indonesian market.

Feller & al [5] proposed three-hurdle concept
incorporating “skill” and “will” of managers to avoid taxes.
They added a new factor of tax manager power, “which
determines whether or not certain tax planning methods
can be implemented in the company”. They provided
“convincing evidence that the level of tax expense is
not simply a function of certain firm or management
characteristics, but that the complex organizational setting
matters, too”.

Prawati & al [6] research was concentrated on the effect
of business strategy, tax avoidance, and dividend policy on
company value. They argued that “business strategy is one
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of the variables that investors consider when determining
if a company is performing well. Tax avoidance is a risky
business practice; thus, investors will be skeptical about
the company and might choose not to invest in it”.

Method and data. All data are derived based on
company's ticker and the corresponding programming
languages packages. We get all the data for calculations
from yahoo.finance. Machine learning methods are
chosen to estimate business predictability. In the case of
gradient boosting (gb), in each stage, a regression tree is
fitted on the negative gradient of the given loss function.
The Support Vector Machine Regressor (svr) helps us
because of our interest in the radial kernel. To implement
prediction models following Python packages have been
used: sklearn.tree, sklearn.svm, sklearn.linear model,
sklearn.ensemble and others.

We intend to reveal the presence or absence of a
long-term strategy based on the 5-factor model of Fama-
French (maximum possible period, factors for developed
or emerging markets). A five-factor model is aimed at
determining at capturing the size, value, profitability, and
investment patterns in average stock returns [7].

The five-factor model time series
traditionally has the equation below:

regression

Rit'RFt:ai+bi(RMt_RFt)+
+5,SMB,+ h,HML + r,RMW,+ ¢.CMA +e¢, (1)

Where R, is the return of one of portfolio i in month t;
RF, is the risk free return; RM, is the return on the
value-weight market portfolio;, SMB is the return on a
diversified portfolio of small stocks minus the return on
a diversified portfolio of big stocks (i.e. the size effect);
HML is the return spread of cheap minus expensive stocks
(i.e. the value effect); RMW is the return spread of the
most profitable firms minus the least profitable; CMA is
the return spread of firms that invest conservatively minus
aggressively; a, b, s, h, 1,, ¢, — some coefficients; e, is a
zero-mean residual.

If the exposures to the five factors, b, s, h, 1, and c,,
capture all variation in expected returns, the intercept a,
in (1) is zero for all securities and portfolios i [7].

The best tax payers in USA could be taken from “Biggest
U.S. Companies by Income Taxes” [8]. For analysis we
chose 10 biggest in this aspect companies. For comparison
selected Finnish companies with the same positive attribute
for society. The best source for it we found was ‘The financial
sector is one of the biggest taxpayers in [9].

Some general descriptions of chosen market segments
we’ll analyse graphically using adjusted daily price change
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Figure 1. Finland daily stock price change

Source: authors’processing based on yahoo.finance historical prices [10]

Note: For other companies from our sample, the Fisher criterion is not fulfilled.
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Figure 2. USA portfolio daily stock price change

Source: authors’processing based on yahoo.finance historical prices [10]
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(as a risk) and cumulative return (as a basement for
investment growth).

Research. How to reveal type of business strategy?
Two approaches are proposed.

Next question will be which strategy is most associated
with paying significant tax liabilities?

Based on the largest taxpayers of the USA and Finland
selected for analysis, we will conduct a brief market
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analysis. As we can see from Figures 1 and 2, the daily
price fluctuation on these markets differs slightly.

On the other hand, we see some benefits in terms of
cumulative revenue (Figure 3, Figure 4) for the much larger
US market, which is expected. But such an analysis does
not allow us to draw conclusions about the strategies of
these selected businesses. We can talk about the significant
impact of both the pandemic and Russian aggression on
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Figure 3. Finland portfolio Investment growth (based on cumulative return dynamics)

Source: authors’ processing based on yahoo.finance historical prices [10]
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Figure 4. USA portfolio Investment growth (based on cumulative return dynamics)

Source: authors’ processing based on yahoo. finance historical prices [10]
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the territory of Ukraine (which is reflected by the rapid
movement of the cumulative income curve below), but such
information is clearly not enough to determine strategies.
One could apply some combination of estimates such as
the Sharpe ratio or Sortino, but this would also provide
little information on the long-term business strategy.

Approach 1. Fama — French model based

In this case, the riskiness of the business is determined
by comparing it with the market index (average level) and,
if possible, evaluating all five factors. In majority of cases
Mkt-RF factor is bigger than 1: business is riskier than
average level (Table 1).

But this risky behavior could be predicted at least for
the short periods using machine learning methods that are
accepted broadly by investors (Figure 5).

In case of Finnish companies (best payers of taxes) the
same rule about higher risk was not working (Table 2). For the
working Fama — French model Mkt-RF was significantly
smaller.

Approach 2. Type of interaction with market
institutions. Strategy identification.

It could be created a business strategy based on the
analysis of business interaction with the main market
institutions. A newly created business, possessing ideas,

Table 1
Fama — French model based strategies description (USA portfolio)

Ticker Adj. R? Prob. (F) Mkt-RF () HML(@B) CMA (B) SMB (B) RMW (B)
AAPL 0.374 6.89e-27 1.26* -0.566* -0.776* - -
MSFET 0.397 3.15e-48 1.08* -0.461%* -0.69* - -
BRK-B 0.426 1.42e-38 0.736* 0.45* - -0.41* 0.219*
XOM 0.336 4.39¢-40 0.766* 0.27* 0.53* - 0.189*
GOOGL 0.329 2.71e-19 1.08* - -0.835% -0.42%* -
JPM 0.514 2.85¢-70 1.2* 1.24%* -0.65* - -0.74%*
AMZN 0.312 1.08e-24 1.43%* -0.74* -0.81* -0.65% -
META 0.19 2.56e-06 1.11%* - - - -
CVX 0.374 9.03e-46 0.908* 0.372* 0.158* - -
UNH 0.182 1.73e-19 0.905%* - - 0.26* 0.6*

Notes: * - significance is less than 0.05. B-coefficients are used in analysis.
Source: authors’ estimation
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Figure 5. 50-days predictions for Apple and Microsoft
Notes: R? of the model bigger than 98% for both methods.
Source: authors’processing based on yahoo.finance historical prices [10]
Table 2
Fama — French model based strategies description (Finland portfolio)

Ticker Adj. R2 Prob. (F) Mkt-RF (B) HML(B) CMA (B) SMB (B) RMW (B)
NESTE.HE 0.03 0.05 - - - - -0.69*
FORTUM.HE 0.02 0.07 0.3* - - - -
SAMPO.HE 0.03 0.04 0.2%* - - -0.38%* -
UPM.HE 0.02 0.07 - 0.47%* - - -

Notes: * - significance is less than 0.05

Source: authors’ estimation
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skills, and education at the currently acquired level, tries
to find external resources for self-realization. Business
applies to the bank, participates in public procurement, and
at a certain stage uses special regimes for SMEs on the
stock markets. If it fails or the level of such institutions
is insufficient, the business turns to the shadow market.
All these interactions require different levels of
transparency, which can be considered an indicator of
risk. If such transparency is maximal for the stock market
(especially in the case of government oversight in the US
based on the Sarbanes-Oxley act), then it is minimal in the
case of the shadow market.

A curious situation happens when business tries to
combine its presence on all possible capital markets.
For example, performing a part of the business as
completely transparent and presenting it on the stock

education

Stock market

Shadow market

market, while at the same time providing some activity in
the shadow market. Finally, we can obtain the intersection
of the five different strategies, solving the resulting strategy
problem. It can be determined on the basis of the Axelrod
tournament as we can in the Table 3.

How does such a scheme proposed by us work? First,
we choose the types of interaction of a particular business
with the main institutions (for the purpose of obtaining
external resources and positioning in society), and then
we use the Axelrod tournament to determine what is the
resulting strategy of this particular business. Practically,
such a competition is a repeated game in which each
player has the opportunity to choose between cooperating
and defecting at each stage. In the Table 4, it is proposed
the implementation of such an approach for some average
company.

Shadow market - low level of
transparency

Stock market - high level of transparency
Budget - high level of transparency
Banking - moddie level of transparency

Budget Education - moddle level of transparency

Figure 6. General schema of the market institutions interaction

Notes: The point of intersection of the height of the pyramid with the base determines the current state of the business.
By manipulating different levels of the state of institutions, it is possible to graphically represent stable and unstable

states of business.

Table 3
Main strategies description [11]
Strategy DESCRIPTION
Anticycler A player that follows a sequence of plays that contains no cycles: CDD CD CCD CCCD CCCCD ...
Forgives the first 3 defections but on the fourth will defect forever. Defects on the last 2 rounds
Backstabber . . . ST
unconditionally. ‘Even my patience has its limits
BushMosteller The probability of playing C or D will be updated using a stimulus which represents a win or a loss of value

based on its previous play's payoff in the specified probability.

Collective Strategy
always defect

'It always cooperates in the first move and defects in the second move. If the opponent also cooperates in the
first move and defects in the second move, CS will cooperate until the opponent defects. Otherwise, CS will

,gzg%g gggggg’ Corresponding cyclic cooperative and destructive actions.
A player that defects after a certain level of grumpiness. Grumpiness increases when the opponent defects
Grumpy
and decreases when the opponent co-operates.
GTFT Generous version of TitForTat
HandShake Starts with Cooperative, Defect. If the opponent plays the same way, cooperate forever, else defect forever.
LookerUp This strategy uses a Lookup Table to decide its next action.
MemoryOnePlayer | Uses a four-vector for strategies based on the last round of play
Stalker This is a strategy which is only influenced by the score.
TrickyCooperator A Cooperator that is trying to be tricky.
WinStayLoseShift a strategy that shifts if the highest payoff was not earned in the previous round
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Table 4
Result for virtual middle company
Country Strategies — Players* Game Winner
Moran
WinStayLoseShift, Tricky Cooperator, | A single ‘mutant’ (e.g., a new opinion, strain, social . .
USA Defecto};Hunter, HardPro}t;er, D%fector trait egtc.) invades a p%)pulation é)f residents spread Win-Stay Lose-Shift
over the nodes of a graph.
Chicken Game
Ukraine BackStabber, HardProber, Defector, describes a very risky situation for the losing side, Cooperator
Cooperator, Defector as well as an awkward situation if all players have
given up the intention to win
Cooperator, TrickyCooperator, Stag Hunt Game
EU CollectiveStrategy, DefectorHunter, describes a conflict between safety and social Collective Strategy
Defector cooperation
GoByMajority, Cooperator, Stalker*, (Iinvestment Game here th . fth
China Defector, Cooperator emonstrates a case where the cooperation of the Cooperator
majority guarantees a positive result, and mistrust
leads to significant losses

Source: authors’ development

Notes: interactions with institutions. *in case of China strategy Stalker is more appropriate for interaction with Budget. In case of USA for realisation
of entrepreneurial activity in the stock market we have chosen Tricky Cooperator. Logically, there is always some freedom of choice between several
strategies. The twinning of the axel rod also allows the possibility of adding your own strategy.

Table 5

The character of strategy

Risky WinStayLoseShift, Tricky Cooperator, Anticycler, Backstabber, Stalker, etc.
Neutral Grumpy, GTFT, Cooperator, etc.
C . BushMosteller, LookerUp, HandShake, Cycler CCCCCD, Cycler CCCDCD, MemoryOnePlayer, Collective
onservative Strategy, etc

Source: authors’ development

How to identify the riskiness of a specific strategy?
Obviously, certain strategies are rather difficult to
unambiguously identify as risky, neutral or conservative.
For example, regarding Grumpy or Cycler CCCCCD, the
answer is not clear. The authors gave their vision of such a
division regarding the main strategies in the Table 5.

Conducting an analysis of the selected strategies
for a specific company with a later manifestation of
its transparency and social responsibility is the object
of another study. At the same time, we see that the
impossibility of applying an analysis like the Fama-French
model is not a problem if we are ready to use the tools of
game theory.

The Fama-French approach assumes the presence of
a linear relationship between factors (riskiness, scale, and
profitability, type of shares, conservatism or aggressiveness
of business, etc.) and the change in the company's price
on the market. At the same time, this is quite difficult to
achieve, for example, for developing markets. Just imagine
the differences between Brazil, Mexico and Eastern
Europe. The authors of the study are proposing an attempt
of the transition to the construction of such a non-linear
connection using neural networks. At the same time, this

approach significantly complicates the description of the
strategy of such a company and the analysis of the influence
of individual factors.

Conclusions. The type of business strategy in a
significant number of cases determines how transparent
this business is, and therefore has a significant impact
on the amount of taxation. At the same time, this model
differs significantly for different countries. If in the US
we talk about the riskiness of business as a prerequisite
for higher taxation (provided that the use of avoidance
schemes is minimized), then no such connection was
found in the example of Finland. Our hypothesis
within the framework of the proposed sample was
completely fulfilled. At the same time, we note that the
approach of market analysis to the basics of the behavior
of market leaders is an acceptable approach in modern
economic analysis. The appropriateness of using the
Fama-French model for determining business strategy
has been confirmed. If such a model based on statistical
indicators cannot be used, it is suggested to use the Axelrod
tournament. The players in this case choose certain types
of business behavior in relation to the main market
institutions.
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