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Purpose. To determine the impact of intangible assets on the market value of European companies (Germany, France and the
United Kingdom) using intellectual data analysis.

Methodology. The correlation-regression analysis, including Python programming libraries (Pandas, Numpy, Matplotlib, and
Seaborn), was used to find the link between market value and intangible assets available to enterprises, which allows conducting
analysis and visualization of the results obtained through various methods. To analyze the impact of an industry type on the rela-
tionship between market value and intangible assets, their classification according to the NACE Code Index is used.

Findings. The correlation between intangible assets and the market value of companies in the analyzed European countries has
been identified, but the strength of this connection is different (German companies (0.6—0.7), French companies (0.3—0.7), Brit-
ish companies (0.5—0.7)). The size of an enterprise affects the connection between intangible assets and the market value of enter-
prises. The authors conclude that the correlation between the intangible assets indicators by economic sectors and the market
value of enterprises exists only for some economic sectors (C, J, K, M and N), classified according to the NACE Code Index.

Originality. The study presents the regression dependence of market value on intangible assets of European companies (Ger-
many, France and the United Kingdom), which allows adjusting their investment policy depending on the industry to which the
company belongs and on its size.

Practical value. Determining the possibility of the impact of the value of intangible assets on the market value of companies.

Keywords: intangible fixed assets, market value, market capitalization, intellectual data analysis, correlation, regression

Introduction. One of the most relevant areas of manage-
ment development in the current environment is the introduc-
tion of a value-oriented management concept aimed at maxi-
mizing the value of companies. The development of this con-
cept is due to the partial impossibility of an accounting system
based on the use of statutory accounting standards (GAAP
US, IAS/IFRS, GAAP UK, and others), to reflect in the fi-
nancial statements the real market value of a company formed
in the capital markets. The prerequisite for the creation of this
concept was the consequences of the Great Depression, which
occurred in the United States in 1929, and finally formed in
the 1980s of the 20" century, when the model of value calcula-
tion (EVA, MVA, SVA, CFROI, CVA) became widespread,
and others), which allowed substantiating the reasons for the
gap between its balance value and market value.

At the present stage of the development of the concept of
value-based management, special attention is paid to the study
of the influence of individual factors on the value creation pro-
cess, one of the main among which are intangible assets and
other non-capitalized resources of intellectual nature, which
are considered the main factor for creating competitive advan-
tages in the market and the generator of value of the enterprise
in conditions of development of post-industrial economy. It is
connected, mainly, with the companies’ intellectual capital, a
great amount of which provides the creation of value accord-
ing to the accounting standards (GAAP US, IAS/IFRS,
GAAP UK) and is not represented in the accounting system at
all or is evaluated using a conservative approach. The existence
of such a situation is called “an accounting value paradox of
intangible assets” by R. Blaug and R. Lekhi (2009) and it dra-
matically complicates the efficient management of the com-
pany’s value.
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However, there are some issues in the context of the inves-
tigation, which have not been studied enough. They are as fol-
lows: 1) in what way the company’s market value depends
upon the level of intangible assets capitalization; 2) whether
the level of the present dependence differs in different coun-
tries, branches of economic activities, and enterprises, which
have different sizes and hold different volumes of intangible
assets. Such scientists as J.-M. Sahut, S.Boulerne, F. Teulon
(2011) and V. Nitsenko, V. Mukoviz, O. Sharapa [1] consider
that low country differences persist despite the use of common
accounting standards and legal and regulatory country charac-
teristics as well as market forces could still have a significant
impact on the value relevance of accounting data that confirms
the possibility of national accounting specificity impact on the
course of companies’ value formation by the management of
their intangible assets. Thus, substantiation and formalization
of the interconnection between the intangible assets available
to the enterprise and its market value, taking into account the
national, branch and individual characteristics of the enter-
prises is an important scientific and applied task.

Literature review. Scientists engaged in the exploration of
various fields including accounting and economic analysis, intel-
lectual capital, and value-oriented management dedicated their
publications to the determination of impact of intangible assets
capitalization and research and development costs on the market
value of companies. In addition, such studies concern both the
impact of intangible assets on the market value and the impact of
their components — separate types of intangible assets (software,
trademarks), patents, research and development costs.

Hall B. H., Jaffe A. and Trajtenberg M. (2001) in “Market
value and patent citations” proved the presence of dependence
between the number of patents available in a company and its
market value, in particular that the additional disclosure of in-
formation about patents increases the market value of the
company by 3 %.
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Lev B. (2001) summarized the research studies existing at
that time which were connected with the analysis of the impact
of intangible assets on the market value of companies, and high-
lighted a number of arguments (companies with more intangi-
ble assets have higher cost of capital, undervaluation of intan-
gible assets by investors) that substantiate the need in capitaliza-
tion and presentation of intangible assets in the company’s re-
porting as a result of their positive impact on the market value.
D.J. Skinner (2008) disagreed with these arguments, he consid-
ers that there is some evidence that the market value of compa-
nies whose value is principally composed of intangibles differs
from other companies; however, this result does not necessarily
show anything about the desirability of particular accounting/
disclosure treatments. There is no evidence that the accounting
or disclosure treatment of intangibles in and of itself results in
systematically lower valuations for these companies.

However, the opinion of D.J. Skinner (2008) did not sig-
nificantly influence the research in this area, which was contin-
ued by other scientists in the field of empirical verification of the
impact of intangible assets and their components on the market
value based on the use of regression models. In addition, B. Lev
(2011) made an attempt to take into account and critically re-
think D.J.Skinner’s recommendations (2008), as a result of
which the author continued to insist that the information on
intangible assets was crucial for investors, since the latter played
an important role in shaping the market value of companies.

Volkov D. and Garanina T. (2008) analyzed, by means of a
two-factor regression model, the effect of the fundamental
value of tangible and intangible factors on the market value of
an enterprise, based on the example of 43 Russian companies
listed in the Russian Trade System (RTS). One of the results
obtained was the existence of significant differences in the im-
pact of intangible assets on the process of formation of the
market value in companies belonging to different sectors of the
economy, which makes the relevance of this feature when con-
ducting such analysis for enterprises in other countries.

Nitsenko V., Chukurna O., Mardani A., Streimikis J.,
Gerasymchuk N., Golubkova I., Levinska T. [2] considered
the method of correlation-regression analysis also used for
constructing a regression model of pricing. In particular, using
the method of correlation-regression analysis, the authors
proposed the formation of value through the use of methods
for the formation of demand for innovative products.

Sahut J.-M., Boulerne S., Teulon F. (2011), analyzing the
activities of 1855 European companies, whose shares are listed
to exchanges, confirmed the connection between their market
value and the balance value of their goodwill and other intan-
gible assets. In particular, using the developed empirical mod-
els, the authors confirmed the existence of a positive impact of
intangible assets and goodwill on stock prices, and found that
intangible assets under international standards have informa-
tive value for explaining stock market returns.

Basso L.F.C., Saliba J.A. de Oliveira, H. Kimura and
E.S.Braune [3] consider many scholars believe that knowl-
edge has played an important role in the creation of compa-
nies’ value and represents a source of sustainable competitive
advantage for them. In particular, the authors researched the
contribution of intangible assets in the creation of companies’
value, using the methodology proposed by F.Gu and B. Lev
and found out that the present methodology appears promis-
ing for the theoretical line of thought that seeks models to re-
cord the value of intangibles.

Jaara O.0. and Elkotayni Kh.A.R. [4] conducted the
analysis of the impact of internally generated intangible assets
on the formation of the market value of Jordanian pharmaceu-
tical companies, using a two-factor regression model devel-
oped, the main components of which were research and devel-
opment costs and patent costs disclosed in the notes to the fi-
nancial statements. The analysis confirmed the existence of a
significant impact of intangible assets on the market value of
Jordanian pharmaceutical companies, but refuted the exis-

tence of the direct connection between the number of patents
disclosed and the market value of such businesses, as noted by
B. H. Hall, A.Jaffe and M. Trajtenberg in their work (2001).

Also in recent years, the impact of intangible assets on
market value in various European countries has been investi-
gated by Nuryaman [5], F.Sardo and Z.Serrasqueiro [6],
W. B. Castro and C. Benetti [7], J. Glova and S. Mrazkova [8],
M. Ocak and D.Findik [9], T.Vasconcelos, D.Forte and
L.F.C.Basso [10], W. Forte, G.Matonti and G. Nicolo [11],
I. Macerinskiené and S. Survilaité [12].

Unsolved aspects of the problem. Thus, the conducted anal-
ysis of empirical models used by scientists to analyze the im-
pact of intangible assets and their components (software, re-
search and development costs, published patents, goodwill) on
the market value of the enterprise revealed the lack of a unified
approach to their construction, which indicates the existence
of a significant number of factors that may influence the level of
this impact and, therefore, require further investigation.

Purpose. The aim of article is a determination of impact of
intangible assets on the market value of companies using intel-
lectual data analysis. The main tasks of the article are the follow-
ing: to test the correlation between the intangible assets indica-
tors and the market value of companies in selected European
countries (UK, Germany and France); to test the correlation
between the intangible assets indicators by companies’ size and
the market value of enterprises in individual countries (UK, Ger-
many and France); to test the correlation between the intangible
assets indicators by economic sectors and the market value of
enterprises in individual countries (UK, Germany and France).

Methods. The article uses the correlation-regression
analysis, which is understood as the quantitative method for
determining the density and directions of the correlation be-
tween selective and variable indices. The Cheddock scale
was used to estimate the connection strength, which assumes
the existence of the following connection density: from 0.1 to
0.3 — weak interconnection strength; from 0.3 to 0.5 — mod-
erate connection strength; from 0.5 to 0.7 — sufficient
strength of interconnections; from 0.7 to 0.9 — high strength
of interconnections; from 0.9 to 1.0 — very high strength of
interconnections.

In modern conditions, conducting the qualitative regres-
sion analysis involves the use of information technologies.
Modern technologies of intellectual data analysis include a
variety of methodological tools to build regression models that
are formed on large data sets. Particularly noteworthy are the
Python programming language, which contains the Pandas,
Numpy, Matplotlib, and Seaborn libraries that allow correla-
tion-regression analysis to be performed by various methods.
This gives an opportunity to establish the impact of capitaliza-
tion of intangible assets on the market capitalization index of
the company, as well as to identify clearly the range of the in-
dicators with which they are most correlated.

Results. The subject of the article study was selected in-
volving European companies of individual countries (France,
Germany, UK) of different industries that are a part of the
“Top 500 E” (291 companies according to the period of the
financial statements 2013—2017), and for which the necessary
data are available (the balance value of all assets and intangible
assets, market capitalization, number of employees, branch of
industry for enterprises according to the NACE Code Index
[13]). The financial information database “Amadeus — Bureau
van Dijk” was used as the data source.

The regression dependence of market value on intangible
assets can be represented as the following model

MC=f(IFA, S, B), (D

where MC (market capitalization) is the market value, that is,
the value of an enterprise that is determined on a stock ex-
change, may be affected by various factors; /FA is intangible
fixed assets; S is size of the enterprise; B is a branch to which
the enterprise belongs.
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The above model will be used by us to confirm or refute the
following three working hypotheses:

HiI. There is the correlation between the intangible assets
indicators and the market value of companies in selected Eu-
ropean countries (UK, Germany and France).

MC =P, + B, IFA. ©)

H2. There is the correlation between the intangible assets
indicators by companies’ size and the market value of enter-
prises in individual countries (UK, Germany and France).

MC=Py+ B IFA +B,S. 3)

H3. There is the correlation between the intangible assets
indicators by economic sectors and the market value of enter-
prises in individual countries (UK, Germany and France).

MC=By+ B IFA+ B,S + B3B. “4)

The proposed research model for using Python programming
libraries (Pandas — for intellectual analysis of numerical tables
and time series; Numpy — enables the implementation of compu-
tational algorithms (in the form of functions and operators) that
are optimized for working with multidimensional data sets; Mat-
plotlib and Seaborn for data visualization) will confirm or refute
the above hypotheses. Pandas dataframe.corr () is used to deter-
mine the pairwise correlation of all columns in a data frame.

First, we are testing the hypothesis 1. Based on the study of
those indicators that were represented by European companies
from different industries within the Top 500 EU, it was deter-
mined that, in the preliminary examination of the databases, it
is advisable to use the Pearson correlation coefficient to deter-

mine the density of connections. In addition, the method al-
lows not taking into account indefinite indicators (n.a) and
automatically excluding them from the calculations, and also
allows excluding any columns with non-numeric indicators.

Conducting the first-hypothesis study will confirm or re-
fute the existence of the correlations and interconnections be-
tween the intangible assets indicators and the market value of
companies in certain countries (UK, Germany, and France).

The correlation of the indicators for the first hypothesis is
represented by the following Python programming language
code:

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

import numpy as np

pd.set_option('display.max_columns', None)

data = pd.read_csv(“testTOP500Europel.csv”, delimit-
er="

print(data.shape)

print(data.corr(method = “pearson’))

sns.heatmap(data = data.corr(), annot = True, fmt = “.1f”,
linewidths = .6, cmap = “YIGnBu”)

plt.show().

Tables 1—3 summarize the indicators generated by this
code for countries such as Germany, France and the United
Kingdom.

Fig. 1 presents the correlation matrices for the reporting
performance of companies in Germany, France, and the Unit-
ed Kingdom and summarized data about three countries that
are a part of the Top 500 EU by the following indicators: Mar-

Table 1
Correlation of the indicators of market values and intangible assets of German enterprises for 2013—2017
Market Market Market Market Market
Germany capitalization capitalization capitalization capitalization capitalization
(2017) (2016) (2015) (2014) (2013)
Intangible fixed assets (2017) 0.647147 0.634419 0.659511 0.637277 0.617419
Intangible fixed assets (2016) 0.639000 0.637734 0.662579 0.636792 0.617785
Intangible fixed assets (2015) 0.671395 0.684713 0.705676 0.686663 0.671776
Intangible fixed assets (2014) 0.590999 0.612190 0.614182 0.616794 0.603108
Intangible fixed assets (2013) 0.597214 0.619985 0.620168 0.626331 0.616914
Table 2
Correlation of the indicators of market values and intangible assets of French enterprises for 2013—2017
Market Market Market Market Market
France capitalization capitalization capitalization capitalization capitalization
(2017) (2016) (2015) (2014) (2013)
Intangible fixed assets (2017) 0.454387 0.669052 0.362261 0.638711 0.649761
Intangible fixed assets (2016) 0.417245 0.622773 0.286487 0.596294 0.602555
Intangible fixed assets (2015) 0.434153 0.640585 0.297214 0.615535 0.622881
Intangible fixed assets (2014) 0.424452 0.648449 0.282821 0.622622 0.632633
Intangible fixed assets (2013) 0.409847 0.659733 0.265663 0.631335 0.642780
Table 3
Correlation of the indices of market value and intangible assets of UK enterprises for 2013—2017
Market Market Market Market Market
The United Kingdom capitalization capitalization capitalization capitalization capitalization
(2017) (2016) (2015) (2014) (2013)
Intangible fixed assets (2017) 0.494701 0.490851 0.491621 0.480456 0.442718
Intangible fixed assets (2016) 0.484174 0.484933 0.487971 0.476199 0.440438
Intangible fixed assets (2015) 0.458699 0.461741 0.458699 0.454515 0.420828
Intangible fixed assets (2014) 0.452039 0.457368 0.453561 0.458510 0.428410
ntangible fixed asse 0 0.405393 0.408100 0.404232 0.408487 0.429746

23-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N2 3

www.manharaa.com



employees LElsios) rjos|oslos]o
company_size

Market_capitalisation2017 m Iﬂ
Market_capitalisation2016 [0:2 [0:2]
Market_capitalisation2015 01 0.0/ [EI CE]|

Market_capitalisation2014 =] [2E] EE)|
Market_capitalisation2013 [0:2 [0E]
Intangible_fixed_assets2017 [0 [E] |0.5[0.4]
Intangible_fixed_assers2016 5] 5] BE EEEE]
intangible_fixed_assets2015 [25] [IE]|
Intangible_fixed_assets2014 [0 [E] |0.5]
Intangible_fixed_assets2012 [[E] [LE]|
Research&Development2017 0] [0.2]
Research&Development2016 m
Research&Development2015 [[05]
Research&Development2014 5]
Research&Development2013 5]
Total_assets2017
Total_assets2016
Total_assets2015 ]

Total_assets2014
Total_assets2013 [E]
Operating_revenue2017 4lo4]

Operating_revenue2016 K] 02| [oaloalo4loafo4]

Operating_revenue2015 L&) 0.1 [0a]6SJoafoa]oa]

Operating_revenue2014 5] | [03]o3[osoafoa]

Operating_revenue2013 [E] [0:3] 25 261 102 DR (260 21 DR R 2

f 8 5 2 8 2355848 3¢%5

< w2 E 2 (=4 2 1= < e o =4

: N8 2 S 8 8 8 8

2 s e & T e @V B 4 9

& £ 8§ § 5§ 58 8 £ £ £ £ £

2 8 € 22 ¥ 8 2 8 8

s £ 3535383 %388

BB A )

S 88 58 £ £ £ £ 2

86868 38 & & & &2

Pt T et et R R Y T

T £ 8 % 8§ 2 2 2 3 =

¥ ¥ 2 ¥ ¥ % 8% % e oo

§ 32 22 55 5 38 5

= = = = =

02

02 02

(02 02 02 0.2

(02 02 02 02 0.2(H 07 0o
[o3[o3f03]o3]03[0 7] EEl i
[0:2[0:2] 5] 051 (03 EEl 1 sfoo]

o1 0.2 (0.2 K [09]

o010 [oc[oe]o7 [o5]0 9] 2

[0:31[0:1] [0:2][0:2[0:2! [ 30 I el Il ) O e --0.2
=28 28228588845 ¢% %8

g8 g g2 e IT T TS

€E E E E E £ ¥ % € £ 3% 3 % 5 %

T TR VAR T

EEEE 4 8L 88 <z 888 04
S ¢ § § & %5 5 % % ° 35 3 3 3 b

¢ $ s s e B EEEZE SO0 o
23882 F° 8 S B2 E gL

3 @ B B 3 e & & C B

$§5E %% gz Xz

E 8 E E B 8§ § § 8§ &

I I T

g & & & &

Fig. 1. General correlation matrix of reporting indicators of companies of Germany, France and the United Kingdom, of the “Top 500 EU”

ket capitalization, Intangible fixed assets, Research and De-
velopment, Total assets, Operating revenue.

Particular attention was paid to the correlation of intangi-
ble assets with other indicators. The analysis found that the
highest correlation of indicators exists between Total assets,
since the former ones are the part of the latter ones. Sufficient
connection strength (0.6) is present in terms of Intangible
fixed assets and Market capitalization. The lowest connection
strength is between Research and Development and Total as-
sets (0.2) and Research and Development and Operating rev-
enue (0.2), but it should be noted that, despite this, a moderate
level of correlation between these costs is associated with in-
tangible assets (0.3—0.4). This can be explained by the fact that
one of the areas related to incoming of intangible assets to the
enterprise is the cost for research and development.

Since, under Hypothesis 1, it is necessary to establish the
interdependence between the indicators of intangible assets and
the market value of companies in certain countries (Germany,
France and the United Kingdom), Fig. 2 provides a generalized
thermogram for the correlation of the indicators of market value
and intangible assets. The conducted studies show that there is a
correlation between intangible assets and the market value of
companies in certain countries (UK, Germany and France).

Moreover, the highest correlation of these indicators is
present in the reporting forms of German enterprises (0.6—
0.7), moderate and sufficient correlation of these indicators is
traced in the reporting forms of enterprises in France (0.3—
0.7) and sufficient connection strength is present in the report-
ing forms of UK enterprises (0.5—0.7) (Fig. 2). This confirms
the hypothesis 1.

Now we are testing hypothesis 2. The density of distribu-
tion of indicators and long confidence interval of bootstrap in
Fig. 3 indicate the lack of fullness of the indicators and the
divergence of indicators of Market capitalization, Intangible
fixed assets. Thus, for further research it is advisable to group
the data by size of enterprises.

Therefore, to refute or confirm Hypothesis 2, the companies
were grouped by size based on the number of employees and
capitalization of intangible assets, depending on the size of the
enterprises. The visualization of indicators is more evident when
grouped into five groups, because the range of employees ac-
cording to the reporting indicators ranges from 0 to 600 000 peo-
ple. Thus, the first group includes the range from 0 to 1000 peo-
ple, the second group — from 1000 to 5000 people, the third
one — from 5000 to 10 000 people, the fourth one — from 1000
0 000 people.

kovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N2 3

In Figs. 4 and 5 enterprises are grouped by size and avail-
ability of intangible assets and market value of enterprises in
reporting forms of such countries as Germany, France and the
United Kingdom for the period of 2013—2017. The visualiza-
tion of the data in these figures shows that the maximum rep-
resentation of intangible assets in reporting forms, as well as
the increase in their weight share in total assets of enterprises is
observed in small enterprises (number of employees up to
1000 people), large (number of employees from 10 000 to
50 000 people), and very large (employing more than
50 000 people). In addition, Fig. 5 certifies that with the simul-
taneous decrease or increase in the intangible assets indica-
tors, there is an almost simultaneous decrease or increase in
the market value of the companies (so, for the first group — the
amount of intangible assets in 2017 compared to 2013 in-
creased almost 1.7 times, and the market value in 1.9 times; for
the second group — the amount of intangible assets decreased
by 0.6 times during this period, and the market value decreased
by 0.7 times accordingly; the third group saw an increase in
intangible assets by 1.1 times and the market value by 1.7 times;
in the fourth group — the amount of intangible assets increased
1.5 times, and the market value almost 2 times; for the fifth
group — the amount of intangible assets increased 1.3 times
and the market value 1.3 times). The following tendency is ob-
served at the enterprises with the number of employees from
1000 persons to 5000 persons (the second group), as well as the

100

Great Britam

France

Market_capitalisation2017 - |
Market_capitalisation2016 -

Mamet:capltallsatlonzou -

Market_capitalisation2013 - [ 6 0 [07]07
o T
Mo VoTom K © Bn T MO~ O 0nT M
[ B = . B A A A4 4 A A A A d A 0.25
o o0 @ o o o © g 0 0 © O 0 0 ©°
NN 'J NN NN N N o~ N N NN N
g2 2 5 p vy g8 8 opyg 8L oB
¢ 9 ¢ ¢ ¢ ¢ ¢ ®wo v v e v O W@
9 ] a " " w o9 @ " " "o " @ "
O ] wou nown w L I} ]
% 5 O ©€ ®© €& © © 8 © & © 8 § @
(O T L T e et Tt O T T 0.00
v P v v VD DD T T TV T DT
¢ ¢ ¢ ¢ 0o ¢ 9 © @ ¢ © O @0 0 @
X x X x x X X X X X X X X x X
D T T T T T Tt T By B Mt M R B
Loy Yoo oo v v ove vy oW
4 5 &2 3 32 8 8 2 8 8 £ 5 8 38 B
2 522 2424 22 2 22 3243 2
egcg gz -025
8 5 8 § 8 & 8 5 8 6 § 68 8 & &
5 O A A A T - A A -
£ £ £ £ g £ £ £t E £t £ E &

Fig. 2. Generalized thermogram of correlation of indicators of
market value and intangible assets
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enterprises with the number of employees from 5000 persons
to 10 000 persons (the third group): with a small weight of in-
tangible assets, the market value of enterprises is also insignifi-
cant (Figs. 4, 5), even there is a decrease in the market value of
enterprises for the period of 2013—2017.

Finally, we are testing hypothesis 3. Fig. 6 shows the rela-
tion between the indicators of intangible assets by economic
sectors and the market value of enterprises in individual coun-
tries (UK, Germany and France) (hypothesis 3).

The list of industries of three countries was grouped on the
basis of NACE Code Index and Search [13]. Based on the fact
that in “Top 500 EU” not all industries were given indicators
of intangible assets, so only 14 industries (the number of sub-
species of economic activities: B (06, 08, 09), C (10, 12, 14, 19,
20,21,22,23,24,25,26,27,28, 29, 30, 33), D (35), F (41, 42),
G (45, 46, 47), H (49, 50, 51, 52, 53), 1(56), J (58, 60, 61, 62),
K (64, 66), M (69, 70, 71, 72, 73, 74), N (79, 80, 82), O (84),
R (92), S (94, 95, 96)) were grouped with relevant sub-sectors,
for which the full composition of indicators of intangible assets
over 5 years (2013—2017) was introduced (Fig. 6).

Visualization of indicators of intangible assets of three
countries (Fig. 6) gives grounds to claim that the largest num-
bers of indicators of intangible assets are present in the follow-
ing industries: 2 — C — MANUFACTURING, 8 — J — IN-
FORMATION AND COMMUNICATION, 9 — K — FI-
NANCIAL AND INSURANCE ACTIVITIES, 10 — M —

SC C CHNICAL AC-

B intangible fxed assets 2017
Intangible fixed assets 2016
Wintangible fixed assets 2015
Wintangible fied assets 2014
Wintangible fied assets 2013

.
\\\\\\\\\“\'

S

B C D F 6 H I 1 K M N O R S

Fig. 6. Generalized interdependence of indicators of intangible
assets and economic sectors (thousand €)

TIVITIES, which is confirmed by the large number of enter-
prises belonging to these industries (2, 8), as well as by the
types of activities of enterprises in these industries (8§ —J — IN-
FORMATION AND COMMUNICATION: 58 Publishing
activities; 59 Motion picture, video and television program
production, sound recording and music publishing activities;
60 Programming and broadcasting activities; 61 Telecommu-
nications; 62 Computer programming, consultancy and relat-
ed activities; 9 — K — FINANCIAL AND INSURANCE AC-
TIVITIES: 64 Financial service activities, except insurance
and pension funding; 66 Activities auxiliary to financial ser-
vices and insurance activities; 10 — M — PROFESSIONAL,
SCIENTIFIC AND TECHNICAL ACTIVITIES: 69 Legal
and accounting activities; 70 Activities of head offices; man-
agement consultancy activities; 71 Architectural and engineer-
ing activities; technical testing and analysis; 72 Scientific re-
search and development; 73 Advertising and market research;
74 Other professional, scientific and technical activities).

If we follow the dynamics of changes, the following maxi-
mum changes have taken place in the economic sectors in the
period from 2013 to 2017 (Table 4): by industry C — MANU-
FACTURING - intangible assets increased by 1.49 times; by
industry J — INFORMATION AND COMMUNICATION —
intangible assets increased by 1.34 times by industry K — FI-
NANCIAL AND INSURANCE ACTIVITIES — intangible
assets increased by 1.07 times; by industry M — PROFES-
SIONAL, SCIENTIFIC AND TECHNICAL ACTIVI-
TIES — the increase occurred by 1.3 times.

Table 5 summarizes the indicators of total intangible assets
by four above mentioned industries and market values for the
period of 2013 and 2017 by three countries (Germany, France
and the United Kingdom).

Thus, according to industry C — MANUFACTURING —
the value of intangible assets increased by 1.49 times and the
amount of market value increased by 1.42 times; by industry
J — INFORMATION AND COMMUNICATION - the val-
ue of intangible assets increased by 1.34 times and the market
value increased by 1.22 times; by industry K — FINANCIAL
AND INSURANCE ACTIVITIES — the value of intangible
assets increased by 1.07 times and the market value increased
by 1.56 times; by industry M — PROFESSIONAL, SCIEN-
TIFIC AND TECHNICAL ACTIVITIES — the increase in
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Table 4

Total intangible assets by all sectors of economic activity for the period of 2013—2017 for three countries (German, French
and UK companies)

NACE LIT Intangible fixed assets | Intangible fixed assets | Intangible fixed assets | Intangible fixed assets | Intangible fixed assets
- 2013 2014 2015 2016 2017

B 1418 981.00 49 661 528.00 56 079 682.00 54 201 242.00 70 498 712.00

C 365 964 986.00 365 196 867.00 419 037 687.00 492 126 271.00 546 399 689.00

D 69 336 920.00 53446 742.00 56 772 836.00 55429 619.00 50 054 833.00

F 4090 269.00 3476 122.00 3398 853.00 3530 186.00 4497 998.00

G 56 129 056.00 57 407 887.00 66 117 545.00 66 643 309.00 69 034 612.00

H 22085 130.00 22 384 564.00 33958 910.00 26 497 946.00 27 262 439.00

| 10 720 517.00 11 377 817.00 12 138 030.00 12204 082.00 12 089 277.00

J 198 169 574.00 194 084 648.00 227 962 133.00 279 393 896.00 265 683 909.00

K 214 244 018.00 213 607 292.00 221 951 347.00 252854 973.00 229 132 050.00

M 492 757 270.00 539700 912.00 559 387 594.00 622038 956.00 639 201 920.00

N 12 778 051.00 12 307 931.00 12 758 592.00 12 312 082.00 26 790 041.00

O 1084 107.00 1073 442.00 1057 004.00 1 087 215.00 885 686.00

R 1 025 400.00 1253702.00 1436 358.00 1383 426.00 1 180 016.00

S 3983032.00 3589 776.00 8555 000.00 9014 000.00 8 147 000.00

Table 5

Indicators of total intangible assets and market value by selected sectors of economic activity for 2013 and 2017 for three countries
(German, French and UK companies)

NACE Intangible fixed Ma¥ket. Intangible fixed assets I.V[a{'ket. Intangible fixed Market
LIT assets 2013 capitalization 2017 capitalization assets capitalization
2013 2017
C 365964 986.00 8.18E+08 546 399 689.00 1.16E + 09 1.49 1.42
J 198 169 574.00 2.92E+08 265683 909.00 3.55E+ 08 1.34 1.22
K 214 244 018.00 1.9E + 08 229 132 050.00 2.96E + 08 1.07 1.56
M 492 757 270.00 5.65E + 08 639 201 920.00 1.14E + 09 1.30 2.02

intangible assets value by 1.3 times took place and the market
value increased by 2.02 times. These indicators confirm the
substantive content of hypothesis 3.

Conclusion. This article provides an intellectual analysis of
the impact of intangible assets on the market value of Euro-
pean enterprises, taking into account the specific types of
countries (Germany, France and the United Kingdom), their
size and the economic activity in which they operate. The
study uses the correlation-regression analysis, in particular,
based on the use of Python programming libraries (Pandas
(for numeric tables and time series), Numpy (for mathemati-
cal calculations), Matplotlib and Seaborn (for data visualiza-
tion)) tests the following hypotheses: Hypothesis 1 — there is
the correlation between the indicators of intangible assets and
the market value of companies in selected European countries
(UK, Germany and France); Hypothesis 2 — there is the cor-
relation between the intangible assets in terms of size of com-
panies and the market value of enterprises in individual coun-
tries (UK, Germany and France); Hypothesis 3 — there is the
correlation between the indicators of intangible assets by eco-
nomic sectors and the market value of enterprises in individual
countries (UK, Germany and France).

Overall conclusions are as follows. The correlation between
intangible assets and the market value of companies in the ana-
lyzed European countries has been identified, but the strength
of this connection is different. For German companies, the
strongest connection is 0.6—0.7, for French companies it is

fficient 0.3—0 British companies it is

kovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N2 3

sufficient (0.5—0.7), which confirms the hypothesis 1. The evi-
dence was also found to support hypothesis 2 that the size of an
enterprise also affects the connection between intangible assets
and the market value of enterprises. For five selected enterprise
groups by their size, with simultaneous decrease or increase in
intangible assets, there is an almost simultaneous decrease or
increase in their market value. Hypothesis 3 was partially con-
firmed, in particular, that the intangible asset was not suffi-
ciently substantiated only for industries C, J, K, M and N, clas-
sified according to the NACE Code Index.
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AHajii3 BILIMBY HeMaTepiaJibHUX AKTHUBIB
HA PUHKOBY BApTiCTh KOMIAHIi
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2 — HamioHanbpHe areHTCTBO i3 3a0e3MeueHHsI SIKOCTi BUILIOT
ocBiTu, M. KuiB, Ykpaina

Meta. BuzHauyeHHs BIUIMBY HeMaTepiaJbHUX aKTUBIB Ha
PMHKOBY BapTicTb €Bporieiicbkux Kommadiii (HimeuunHu,
®panii Ta Beauko6puraHii) 3a 10IIOMOro0 iHTeIeKTyalb-
HOTO aHaJli3y MaHUX.

Metomuka. KopesiiiiHo-perpeciiiHuii aHaji3, BKJIOYa-
oum Oidioreku mporpamyBaHHst Python (Pandas, Numpy,
Matplotlib, Seaborn), 6yB BUKOPUCTAHMIA JIs1 MOLIYKY 3B SI3KY
MiX PMHKOBOIO BapTIiCTIO i HeMaTepialbHUMK aKTUBaMU, JI0-
CTYITHUMM TiANPUEMCTBAM, 1110 HAIATI0 MOXJIUBICTb MPOBECTU
aHaJli3 i Bidyasizallito pe3yJbTaTiB 3a JIOMOMOI0l0 Pi3HUX METO-
niB. Jyist aHasizy BIUIMBY BMIY rajly3i Ha B3aEMO3B’SI30K MiX
PVHKOBOIO BapTICTIO If HEMaTepiaTbHUMU aKTUBAMU BUKOPHC-
TOBYBaJlacs iX Kiacudikauis 3rinHo 3 ingekcoM koay NACE.

PesynbTaT. Kopensuis Mixx HematepialbHUMU aKTUBaMU
Ta PUHKOBOIO BapTiCTIO KOMIIaHiil B aHaJli30BaHUX €BPOIEi-
CBhKHUX KpaiHaxX BUSIBJICHA, aJie CHJIa LIbOTO 3B’I3KY pi3Ha (Hi-
MenbKi komraii (0,6—0,7), dpaHiry3bki kommasii (0,3—0,7),
opurtaHchbki Kommasii (0,5—0,7)). Posmip minmmpuemcrsa
BIUIMBAE HABB SIBOKMiDKIHEMATE PialIBHAMIaK TUBAM U Ta PUH-

KOBOIO BapTiCTIO IMiANPUEMCTB. ABTOpU POOJISITh BUCHOBOK,
1LIO CITiBBIIHOIIIEHHS MiXK TTOKa3HMKAMM HEMaTepialbHUX aK-
TUBIB 3a TaJy3sIMM €KOHOMIKM Ta PUHKOBOIO BapTiCTIO TTif-
TPUEMCTB iCHYE JIMIIIE TS IeIKUX ray3eit ekoHomiku (C, J,
K, M ta N), knacudikoBanux 3rinHo 3 iHnekcom NACE Code.

HaykoBa HoBU3HA. Y TOCITiIKEHHI OOIPpYHTOBaHA 3aJleXk-
HiCTh pPUHKOBOI BAPTOCTI BiJl iHBECTU1Iill y HEMaTepiaJibHi aK-
TUBU €Bporeiicbknx Kommadin (Himeuunmnn, ®Ppanuii ta
BenukoOpuTaHii), 1110 103BOJISIE KOPUTYBATU 1X IHBECTULIi-
HY MOJIITUKY B 3aJIEXKHOCTI Bill Tajy3i eKOHOMIYHOI TisIbHOC-
Ti, 10 SIKOT BiTHOCUTBCSI KOMITaHisl, Ta Bij ii po3Mipy.

IIpakTiyna 3HaYMMicTh. BU3HaUE€HHS MOXKJIMBOCTI BIUIM-
BY BapTOCTi HeMaTepiaJlbHUX aKTHMBIB Ha PUHKOBY BapTiCTb
KOMIIaHiii.

KiniouoBi cinoBa: nemamepianvui akmueu, puxkoea 6ap-
micms, punko6a Kanimanizauis, iHmeaeKkmyaivbHull ananiz da-
HUX, Kopeasyis, peepecis

AHa/IM3 BIMSHHUSA HEeMaTEePHAJIbHBIX AKTUBOB
HA PbLIHOYHYI0O CTOMMOCTD KOMIIAHMIA

B. B. Esdokumos', T. I1. Ocmanuyk', C. @. Jleecenuyx?,
J.A. Ipuyuwen', I B. Mapuyx!
1 — I'ocymapcTBeHHbBIN YHUBEPCUTET « KUTOMMPCKAsT ITOJIUTEX~
HUKa», I. Kutomup, YkpanHa, e-mail: ostapchuk-a@ukr.net
2 — HauuoHasibHOE areHTCTBO MO O0ECIeuYeHUI0 KayecTBa
BbICIIero oOpa3oBaHus, I. Kues, YkpanHa

ens. OnipeneneHne BIMSTHUSI HEMaTepUATbHBIX aKTUBOB
Ha PLIHOYHYIO CTOMMOCTB eBporeiickux kommnanuii (I'epma-
Hust, @pannust n BennkoGputaHust) ¢ UCTIONB30BaHNEM UH-
TEJJIEKTYaJIbHOTO aHaI13a TaHHbIX.

Metomuka. KoppelsimoHHO-perpecCUOHHbBIN aHAIN3,
BKJII0Yasl OMbaMoTeKu nmporpammupoBanust Python (Pandas,
Numpy, Matplotlib u Seaborn), UcIToIb30BaJICS IS HAXOXK-
NIEHUsI CBSI3U MEXIY PBIHOYHOW CTOMMOCTBIO U HeMaTepu-
ATBHBIMUA aKTUBAMM, TOCTYMTHBIMU JUIS TIPENIIPUSATUI, YTO
MO3BOJIWJIO TTPOBOAUThH aHAIU3 U BU3YyalU3allMIO pe3yJbTa-
TOB C TTOMOIIIBIO PA3TUIHBIX METOMOB. 171 aHaIM3a BIUSTHUS
BUJA OTPACIM Ha B3aMMOCBSI3b MEXIY PHIHOYHOW CTOMMO-
CTBIO M HEMATEepPUAIbHBIMU aKTUBAMU KCIIOTH30BAJIACh WX
Ki1accudukanus B coorBeTcTBUM ¢ MHIekcoM kKoaa NACE.

Pe3yabTaTbl. bruta BeIsIBICHA KOPPESIITUST MEXKITy HEMaTe-
pUATBHBIMU AKTUBAMU Y PRIHOYHOI CTOMMOCTBIO KOMITAaHUH B
aAHAIM3UPYEMbIX €BPOMECKIX CTpaHaX, HO CWJIa 3TOU CBSI3U
pasmuyHa (Hemenkue KoMmaHuu (0,6—0,7), dpaHiy3ckue
kommanuu (0,3—0,7), Oputanckue kommanuu (0,5—0,7)).
Pa3zmep npennpusITyst BIUSIET Ha CBSI3b MEXITy HeMaTepUaib-
HBIMM aKTUBAMW U PBIHOYHOI CTOMMOCTBIO TIPEANPUSTHIN.
ABTOPBI MPUXOMST K BBIBOLY, YTO KOPPEJISIIMST MEXIY TToKa3a-
TeJISIMA HeMaTePUATbHBIX aKTUBOB IO OTPACIISIM SKOHOMUKU
U PHIHOYHOI CTOMMOCTBIO TIPEATIPUSATHIA CYIIECTBYET TOJBKO
ISl HEKOTOPBIX oTpacieit skoHomuku (C, J, K, M u N), knac-
cuduumrpoBaHHbIX B cooTBeTcTBUU ¢ MHIekcoM kona NACE.

Hayunas nosusna. B rccienoBaHum 000CHOBaHAa 3aBUCU -
MOCTh PBIHOYHOI CTOMMOCTH OT WHBECTULIMIA B HEMaTepH-
aJbHbIE AaKTUBBI eBporeiickux KommaHuii (['epmaHum,
®pannmy 1 BenmnkoGpUTaHWM), YTO TIO3BOJISIET KOPPEKTH-
poBaTh UX MHBECTULIMOHHYIO MOJIUTUKY B 3aBUCUMOCTH OT
OTpacyii 9KOHOMUYECKOM NesITeTbHOCTH, K KOTOPOUl OTHO-
CUTCSI KOMIIAHUSI, U OT ee pa3mepa.

IIpakTuyeckas 3HauumMoctb. OTIpeiesieHre BO3MOXKHOCTH
BJIUSIHUSI CTOUMOCTU HEMaTepUaIbHBIX AKTUBOB Ha PHIHOY-
HYI0 CTOUMOCTb KOMITAaHMIA.

KiioueBbie cioBa: nemamepuanvhvle aKmuevl, PblHOYHAA
CMOUMOCMb, DbIHOYHAA KANUMAAU3AYUS, UHMENNeKMYANbHbILL
aHanu3 OaHHbIX, KOPPeasiyusl, pecpeccusl
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