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METHODOLOGY FOR ASSESSING THE INFLUENCE OF EXTERNAL
AND INTERNAL FACTORS ON THE DEVELOPMENT OF THE DIGITAL
ECONOMY

Purpose. To develop a mathematical model and propose an algorithm for analyzing and evaluating the impact on the digital economy
and forming the method for choosing the factors of the external and internal impact which require institutional management measures.

Methodology. Special and general methods of scientific knowledge are used: mathematical methods — for developing a model
for assessing the effects on the digital economy and choosing institutional management measures; methods of analytical research —
to distinguish groups of factors; the method of analysis and synthesis — when determining the most important factors and groups
of influence and developing a management algorithm.

Findings. Factors influencing the directions of investment in digital technologies for mass and corporate consumers and a
significant difference in the amount of financing according to them have been identified. The possibility of a decrease in the level
of competitiveness of the country due to the inadequacy of investing in digital technologies for the corporate sector is indicated.
Management actions to increase investment in digital technologies for the corporate sector are recommended.

Originality. The mathematical model and algorithm have been developed for the analysis and assessment of impacts on the digital
economy and the formation of a method for selecting impact factors that require management measures. Using a mathematical model,
the area of investing in the development of the digital economy was analyzed and management proposals for this area were developed.

Practical value. The developed mathematical model for the analysis and assessment of impacts on the digital economy and the
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algorithm for monitoring, analysis and management of impacts can be implemented for scientific and practical purposes.
Keywords: methodology, digital economy, influence factors, external and internal in fluence, algorithm

Introduction. The development of information technolo-
gies (IT) forms various directions of influence on the country’s
economy. First of all, the sphere of information services is de-
veloping; secondly, the use of digital technologies in other in-
dustries is expanding; thirdly, the impact of IT on the socio-
economic sphere is increasing; fourthly, digital technologies
are radically changing management processes at all levels —
from enterprise management to management of economic
sectors and public administration in general. All this creates a
complex multi-level system, which is called the digital econo-
my. This leads to the fact that the influence of external and
internal factors increases in importance, which leads to an in-
crease in the importance of their consequences for the econo-
my and society. This necessitates the assessment of the effects
of external and internal factors on the development of the
digital economy, the development of methods for choosing
priority areas that require institutional management. Today,
according to world rating indicators, Ukraine is significantly
inferior to neighboring Eastern European countries in terms of
the level of the digital economy, which may lead to a loss of
competitiveness on the global market. Increasing efficiency in
assessing the impact of external and internal factors on the de-
velopment of the digital economy and managing them can be
a tool for correcting this situation.

Literature review. Many scientific works are devoted to the
problems of the development of the digital economy. Thus, the
article by Hanna [1] provides a general assessment of the digital
economy: “goals, frameworks, pilot projects, results and les-
sons”. The approaches proposed in [1] regarding the assessment
of impact factors and the need to implement measures to manage
them are used in this article. Evans, et al. [2] using the example of
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business implementation of corporations indicated that external
and internal factors of IT influence should be considered as a
single system, which also influenced the presented research.
Okhrimenko, et al. [3] indicated the need to consider the impact
of IT not only on the economy, but on the socio-economic sys-
tem as a whole. Luo, et al. [4] indicated the possible synergistic
effect of external and internal factors on the digital transforma-
tion of the economy and society. The analysis of works [1—3]
indicated that the methodology for assessing impact factors, its
analysis and management should take into account the needs of
society and the economy. An analysis of the implementation of
effective state support and management of the digital economy is
provided in the article by Pang, et al. [5], which indicated the
need to take into account not only economic, but also political
factors. Zayed, et al. [6] provided an assessment of trends in the
management of information technologies and systems using
NRI technology, which is, in our opinion, an overly generalized
approach. This is more specified in the article by Shkvaryliuk, et
al. [7]. Gurbaxani, et al. [8] provided a qualitative approach to
assessing the effects of internal and external factors and manag-
ing the process of adaptation of enterprises to these effects.

The identification of factors influencing the development
of the digital economy was carried out in the scientific litera-
ture, mainly industry-wise. So Jabtonski, et al. [9] analyzed the
social factors of digital transformation of railway companies.
Werth, et al. [10] detailed the factors influencing the digital
transformation of financial companies. Trachenko, et al. [11]
analyzed factors influencing the digitalization of service com-
panies. Agarkov, et al. [12] carried out an assessment of the fac-
tors of the digital economy in the sphere of social services by
region. This indicated both differences in the impact of digital
economy factors for specific industries, and common features
used in our analysis. Zhang, et al. [13] studied the factors and
the mechanism of their influence on digital transformation for
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small enterprises. Demianchuk, et al. [14] studied the mecha-
nisms of action of the mentioned factors due to their influence
on management activities in companies and enterprises. In
general, an integrated analysis of the results of the abovemen-
tioned scientific works made it possible to assess the impact of
IT on the economy as a whole. In the article by Trenerry, et al.
[15], an important point is indicated — the presence of multi-
level influence of external and internal factors on the digital
economy. The work by Lozovik, et al. [16] is devoted to the
improvement of methods for assessing the influence of external
factors and the formation of their groups, that is, the need to
manage their influence is pointed out. Kuang-Hua, et al. [17]
indicated that the determination of the key factors influencing
certain areas of the digital economy should be performed only
by using mathematical methods. In the article by Lim, et al.
[ 18], the catastrophic impact of military operations on the ter-
ritory of Ukraine on the process of implementing the digital
economy is indicated. The authors believe it necessary to con-
sider this influence in a tangential way — due to the change in
the dynamics of influencing factors. In general, the analysis of
literary sources proved that, apart from the Network Readiness
Index methodology, which is based on a qualitative rather than
a quantitative approach, a thorough mathematical methodol-
ogy for assessing the effects on the development of the digital
economy has not been proposed. The methods for choosing
key factors for managing the development of the digital econo-
my have also remained unresearched.

Purpose. To develop a mathematical model and propose
an algorithm for the analysis and assessment of the effects on
the digital economy and the formation of a method for select-
ing factors of external and internal influence that require insti-
tutional management measures.

Methods. As it has been shown by the established method of
analytical research of literary sources, the system of external and
internal factors influencing the development of the digital econ-
omy in the first approximation, in accordance with the proposals
of Trenerry, et al. [ 15], should be considered at the level of groups
of factors. This is also useful given the fact that the composition
of factors in each group can change and these changes can have a
distinct dynamic character. At the same time, groups of factors
and, accordingly, the results of the influence of each of the groups
are relatively stable. The identification of the results of the influ-
ence of each of the groups makes it possible to analyze the dy-
namics of change in each of the directions and, accordingly, cre-
ates the prerequisites for change management or, in the case of
the impossibility of using control levers, the development of
mechanisms for adapting the digital economy to changes.

A mathematical model has been developed to assess and
analyze the effects on the digital economy and to develop a
method for choosing directions for managing these effects using
methods of mathematical formalization. The proposed model
has three components: assessment of the impact of groups of
factors; identification of factors in these groups that have a
greater impact than others on a certain sphere of the digital
economy; formation of management decision directions.

The entropy approach, proposed by Bazaluk, et al. [19] and
modified by the authors for the above-mentioned problems, is the
basis for estimating the magnitude of the effects of groups of fac-
tors. The modification was as follows. The entropy function, in
this case, is a qualitative and quantitative representation of the
total influence of groups of internal and external factors in their
dynamics on the development of the digital economy. For the
analysis, it is not so much the absolute values of the factors that
are important, but the dynamics of the effects of their groups,
which provides the opportunity to choose the best option for their
change. For scalar quantities, the indicator of change is their first
derivative in time. Since groups of factors that can be presented in
a matrix or vector form are analyzed, the so-called “derivative in
the direction” is used to represent their changes over time. The
indicated derivative is a generalizing concept for the partial de-
rivatives of individual scalar components of the matrix. The de-

rivative in the direction shows the rate of change in the value of a
group of parameters according to the direction of their vector.
The next problem that needs to be solved is the different
mathematical scales of variables: fuzzy, deterministic, stochas-
tic, linguistic, etc. In general, this problem is solved according
to the method described in the work by Bazaluk, et al. [19].
Since the external and internal factors of influence have, in
their considerable quantity, a fuzzy nature, it will be consid-
ered in more detail. The fuzzy set is represented as intuitive
(IFS), i.e., such that is represented by the fuzzy variables of

the function f;* on the general space of variables U. Mathe-
matically, this can be represented as

E[V,%]=E([V,x ]...E[v,xn])T for V i=
=(VoxenV,x,) U= R = f2(V,5),

where E is the entropy of the group of factors x, ..., x,, herein-
after referred to as the “base group”); » is the number of fac-
tors in the group; V,X is the time derivative in the direction of
the vector X, whose components are the factors x, ..., x, de-
fined on the space U.

The task of management is to minimize undesirable trends
in the development of the digital economy, i.e.

E[V,)?} — min.

The following mathematical approach was used for the
component determination in groups of factors that have a great-
er influence than others on a certain sphere of the digital econ-
omy in order to use management tools specifically for them. Let
us call the starting, widest, set of influence factors the “base
group” and denote it by the abbreviation “bg”. The starting set
can be described by the matrix Q,, € V**?, where a = a,a,,
b = b,b,. The formation of new groups of factors a,a,, the for-
malization of the exclusion of less influential factors from the
base group for comparison with the influence of the base group
can be represented mathematically as Q, = a,b,, O, = a,b, then,
for their comparison, we use the following approach

2(0,,0,)=[0, ~ 00|, =[ s, —vec(@)vec(@,)" |, =opr.

The problem of managing the effects on the digital econo-
my is that certain factors can have both positive and negative
effects. Therefore, the mathematical approach of determining
the derivative by direction was chosen for the component of
the formation of managerial influence. As it is known the de-
rivative of the function f(x) = f(x,, x5, ..., x,,) by the direction
172 =V V), where vy, ..., v, are the directions of action of
individual factors xy, ..., x,, in multidimensional space, allows
determining the tangent vector to the response surface

S )= f[ x40
V- h )
where 4 is the negative influence of the factors of the corre-

sponding group; f,,(x) is the function of the comparison group
according to the corresponding set of factors.

That is, the value of L :{fav(x) —f[x + h(V)]} forms the
direction of management action under the  condition

h(V)—> min, and L/ J[»(X) is a relative indicator in this di-
rection.

The method of analysis and synthesis was used in deter-
mining the most important external and internal factors of the
development of the digital economy, their groups and identify-
ing the results of their influence. This method was also used in
the construction of the algorithm for the implementation of
the methodology for evaluating external and internal factors of
influence on the development of the digital economy in order
to manage this influence.
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Results. According to the analysis of the scientific litera-
ture, researchers of the digital economy rely mainly on the
study of changes in the rating assessments of the country and
study the reasons for the increase or decrease in the country’s
position according to the specified ratings. When analyzing the
factors influencing the digital economy, the attention of re-
searchers is mainly focused on the positive consequences of
this influence. The negative consequences of the influence of
the mentioned factors are mostly ignored. In our opinion,
when analyzing ratings, attention should be paid primarily to
the dynamics of changes in the difference between the rating
assessment and the average indicator. The reason for this, in
particular, is that various common factors, for example, the
pandemic, or the state of the world economy, etc. can have a
general impact on the fluctuations of the ratings of all coun-
tries. A change in the position of an individual country in the
rating can also be influenced by a change in the number of
countries that are subject to evaluation from year to year and
the method of their inclusion in the list for rating. The analysis
of relative indicators allows excluding the influence of errors in
the assessment of each of the named factors separately.

The dynamics of changes in relative indicators makes it pos-
sible to assess the short- and long-term effects on the develop-
ment of the country’s digital economy. Evaluating the differ-
ence in assessment by groups of factors and their average indi-
cators of other countries allows one to reveal the specifics of the
influence of each of the groups on the development of the coun-
try’s digital economy and the weight of this influence on the
dynamics of change as a whole. This approach to the assess-
ment of external and internal influences creates prerequisites
not only for the selection of factors that require institutional
management. When the negative impact can be predicted in the
early stages, relatively small adjustments allow achieving the de-
sired result in the long run. In management theory, this is called
the “butterfly effect”. In the analysis, it is worth separating the
impacts, the consequences of which are achieved in a relatively
short time, from the impacts, the consequences of which are
delayed for a longer perspective. It should also be taken into ac-
count that in Ukraine the influence of factors on the develop-
ment of the digital economy is not uniform due to unevenness
in development between regions, communities, social commu-
nities, etc. Equalizing interregional and territorial disparities in
IT development, accelerating the spread of digital skills of the
population of depressed locations is one of the management
tasks for accelerating the development of the country’s digital
economy. Unfortunately, in the conditions of war, these in-
equalities in development tend to increase catastrophically. The
above mentioned makes it necessary to: estimate the relative
parameters, determine the directions of their changes, identify
the degree of use of the influence potential of each of the fac-
tors; assessment of not only positive but also negative impacts to
neutralize unwanted trends in the digital economy.

According to the analysis of scientific works, in particular,
given in the literature review, the main directions of the forma-
tion of the digital economy can be distinguished: personnel
support for the development of I'T; compliance of the legal and
regulatory framework of the country with the requirements of
the development of the digital economy; the formation of an
appropriate political and institutional environment for the for-
mation of general social factors for the spread of digital skills
among the population; the level of design and implementation
of modern architecture of information systems, distribution of
open standards and open source software; level of implementa-
tion of digital infrastructure in the country, etc. On the basis of
the specified analysis, it is also possible to determine the
spheres of influence of the named factors. Personnel policy,
regulatory and legislative activity, internal policy of formation
of social factors promoting the development of the digital
economy create groups of factors of internal influence. The
formation of directions for the development of digital technol-
ogies by the leading countries of the world, the pace of their

implementation forms a general trend of the world economy,
which determines the level of competitiveness of countries.
This sets the pace of development of the national economy, the
pace of its digitalization, which together forms an external in-
fluence. The distribution of influence factors in the indicated
directions is to some extent subjective. A more formalized ap-
proach, in our opinion, is the division into groups proposed by
the Huawei company when introducing the Global connectiv-
ity index [20] (Table 1). In order to implement the above-sug-
gested approach to evaluating the dynamics of the difference
between the rating and the average indicator and determining
the relative indicators of Ukraine using the data of the Global
connectivity index [20], the calculations used a comparison
with the relevant data for the EU countries that are territorially
close to Ukraine: Poland, Romania, Bulgaria (Table 1). The
relative indicators (%) were calculated according to the for-
mula a=(a,, - gg,)-IOO/ a,, where ay, is the factor of the
digital economy of Ukraine, g, is the average factor of the
economy of the countries of the group defined for comparison.

This makes it possible to implement the first component of
the proposed mathematical model regarding the estimation of
the influence of groups of factors in their dynamics. Unfortu-
nately, according to the available sources [20, 21], the neces-
sary information is provided at intervals of a year, not a month.
This slightly reduced the possibilities of applying the proposed
mathematical model as an example of its implementation.

The formation of directions according to the groups of fac-
tors specified in Table 1 requires significant financial resourc-
es, especially since the analysis of the implementation of digi-
tal economy technologies indicates uneven changes in their
indicators in dynamics (Table 2). As it can be seen from the
data presented in Table 2, with a certain lag in the implemen-
tation of cloud technologies, artificial intelligence, the direc-
tion in relation to the installed base of IOT has significantly
better results. This, in particular, shows the unevenness of in-
vestments in these directions.

Using the proposed mathematical model, we will consider
the sphere of investment in the development of the digital econ-
omy. According to the information provided by the State Statis-
tics Service [21], the volume of investments in software and
databases is growing year by year (Table 3). But to what extent
does this growth meet the needs of Ukraine’s digital economy?

To establish the needs of the digital economy of Ukraine,
let us focus on the analysis of investment directions in the dig-
ital economy and select from the starting group of factors [20]

Table 1
The dynamics of changes in the relative indicators of Ukraine
by groups of factors
No Groups of Years

factors 2017 2018 2019 2020 2021

1 | Supply 1429 | 13.00 | 18.69 | 15.51 | 10.50

2 | Demand 28.00 | 28.99 | 32.96 | 30.99 9.99

3 | Experience 0.00 7.82 11.76 8.41 6.89

4 | Potential 17.24 16.39 18.40 8.33 4.73
Table 2

Dynamics of lagging behind relative indicators of Ukraine in
the implementation of digital economy technologies

Years
2017 | 2018 | 2019 | 2020 | 2021

No Factors

Broadband access 28.26 | 32.65 | 34.00 | 30.83 | 33.12

Software updates 4.06 | 9.30 | 17.69 | 29.30 | 33.30

1
2
3 | Artificial Intelligence 4.55 | 14.38 | 28.70 | 39.85 | 50.22
4 | The IoT base is installed | 14.20 | 25.00 | 14.29 | 5.33 | 1.89
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those that, according to the definition of the Global connec-
tivity index, relate to investment (Table 4).

The investment directions listed in Table 4 and proposed
as an indicative Global connectivity index [20] can be divided
into two groups on the basis of the results of the analysis.

The first group, as it can be seen from Table 4, is mainly
intended for the sphere of mass consumption of digital servic-
es: IoT, 4G and 5G connection, fiber optic networks, telecom
technology. Investment needs for this group are mostly satis-
fied to a greater extent than for the group aimed at the needs of
the corporate sector.

The second group is intended mainly for the corporate
sector: cloud technologies, artificial intelligence, R&D Ex-
penditure, Software Developers. This group, as it can be seen
from Table 4, needs a significant increase in investments. This
conclusion is confirmed by the analysis of the indicator “ICT
Influencing New Business Models” [20]. The value of this in-
dicator demonstrates that Ukraine is lagging behind even the
average indicator for the group of neighboring countries, and
its dynamics — the growth of this lag from year to year.

The reason for this is confirmed by the analysis of the data
presented in Table 4, which indicates the need to take certain

Table 3
Investments in software and databases
Years ;TE avlolu.me of i.rill\fest?ents .in Sha\fgl(l)i;l;eotfotal
prices, million hryvnias investments, %
2017 7776.9 1.9
2018 10719.9 2.0
2019 9886.6 1.7
2020 10330.7 2.5
2021 13731.5 2.6
Table 4

Investment directions based on the results of data analysis

Direction of = .
investment L/fav(x) Conclusions

R&D expenditures 0.3 The need to increase
investment rates is high

IT personnel 0.33 Increased investment in
security software is needed

Software 0.33 The need to increase

development investment rates is high

4G and 5G 0.2 There is a need to increase the

connection pace of investment for the
corporate sector

Telecom Investments 0.1 The need to increase
investment rates is minimal

Fiber optic networks 0.1 The need to increase
investment rates for the
population is minimal

Information and 0.3 There is a need to increase

communication investment rates for the corporate

technologies sector and the population

International 0.5 The need to increase

bandwidth of the investment rates is minimal

Internet

Cloud technologies 0.33 There is a need to increase
investment rates for the
corporate sector

Internet of Things IoT 0.2 The need to increase
investment rates

Artificial Intelligence 0.5 The need to increase investment
rates for the corporate sector is
significant

management measures regarding the backlog of investments in
those directions that are intended for the corporate sector.

The revealed disparity in investing in the areas of digital ser-
vices for mass consumption and those intended for enterprises,
organizations and corporations, in our opinion, is explained by
the fact that investors in the I'T sphere chose the following path
— the pace of implementation of those directions that lead to
mass use of IT is ahead of the pace the development of direc-
tions that allow the development of the IT business of corpora-
tions, with the exception of those industries whose activities are
impossible without the introduction of IT (for example, the
banking sector). This makes it possible to quickly pay off invest-
ments in I'T for mass consumption. But the condition of parallel
growth of the economy also requires increased investment in I'T
for industry, agriculture and other spheres of economic activity.
Payback of these investments will take more time.

This makes it necessary to choose the goals of managing
the influence of external and internal factors on the develop-
ment of the digital economy. That is, it is worth highlighting
the achievement of short-, medium- and long-term results.
This is due to the fact that the action of each of the factors may
differ from the action of others with its own lag in time.

The above conclusions are confirmed by the results of our
study. For example, it was found out that investments in the
direction of “IT and other information services” have the
maximum value of the correlation coefficient (0.8846) with
the volume of services implemented in this direction with a
time lag of three years. At the same time, the correlation coef-
ficient between the volume of implemented services and the
number of trained IT specialists with bachelor/s degree is the
highest from year to year (0.58).

Also, our research revealed that the correlation coefficient of
investments in the direction of “IT and other information servic-
es” with the number of recorded criminal offenses for cyber-
crimes from year to year has the highest value (0.782), which is a
clear confirmation of the presence of not only positive, but also
negative effects of groups factors by direction. The identified cor-
relation requires an increase in spending on cyber security at least
at a proportional level with the dynamics of the volume of invest-
ments in the direction of “IT and other information services”,
which is indicated in the corresponding line of Table 4. The anal-
ysis of Table 4 also indicates that the investment opportunities of
Ukrainian business for the development of the digital economy
are not unlimited and monetary resources are not enough to si-
multaneously achieve short-, medium- and long-term results.

This, according to the algorithm of the mathematical mod-
el, conditions the selection of groups of influential factors a,a,
with the set goal of management action — a faster increase in
mass consumption, and, accordingly, in taxes in this direction
of the development of the digital economy or the promotion of
the development of the digital corporate sector. The group
chosen in this way can also be further reduced by taking into
account other limiting realities, for example, the choice of tac-
tics for the development of the digital services market or taking
into account the country’s strategy for equalizing disparities in
the development of the digital economy by region and industry.

Impact management tools can be different. At present, for
example, education in the IT sphere is largely financed from
the state budget. The formation of the areas of this education
will influence the provision of personnel for the relevant areas
of development of the digital economy. One of the manage-
ment tools can also be institutional support at the internation-
al level for the protection of intellectual rights of Ukrainian IT
developers. This is due to the fact that there is a significant lag
(L/ J,,(x)=0.55) in the sphere of protection of intelligent IT
developers from EU countries. The following management
tools can also be used: increasing the effectiveness of regula-
tory support for producers and consumers of the IT sphere; tax
benefits and favorable taxation regimes, etc.

In particular, for the implementation of tactical tasks of the
development of the digital services market, the problem of the
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high price of digital equipment and software needs to be solved,
relative to the level of the population’s solvency and the dis-
crepancy between the budgets of enterprises and organizations.
This influence may induce customers to buy cheaper, used
equipment and use unlicensed software. The use of such equip-
ment and software in the future will lead to a decrease in the
quality of services and the reliability of their provision. A deep-
ening of the difference between the level of consumer solvency
and the price of digital equipment and software may result in a
further sharp reduction in demand, which, accordingly, will
have a negative impact on the development of the digital econ-
omy. This emphasizes the importance of each component of
the model for the formation of management decisions.

Since the system of factors affecting the digital economy is
complex and multi-level, the methodology for evaluating fac-
tors, managing them, and adapting the economy and society
to their changes requires the implementation of an appropriate
level of algorithmization. For this purpose, an appropriate al-
gorithm for the implementation of the methodology for as-
sessing external and internal factors influencing the develop-
ment of the digital economy and managing this influence has
been developed (Figure).

The implementation of this algorithm is more effective for
reducing the time intervals (month, trimester) of obtaining in-
formation for the implementation of monitoring, conducting
an assessment and analysis of the dynamics of internal and ex-
ternal factors influencing the digital economy, and choosing
the directions of managerial influence.

The effectiveness of the algorithm will be increased not by
the occasional introductions of management actions regarding
the digital economy by institutional structures, but by estab-
lishing a system of permanent monitoring of the state of the
country’s digital economy, assessing the dynamics of changes
in internal and external factors influencing the digital econo-
my; prompt decision-making regarding the adjustment of the
digital economy implementation strategy and the implemen-
tation of relevant tactical management measures; development
of forecasts and implementation of appropriate measures in
political, regulatory, tax, social and other spheres.

Conclusion. As nowadays the importance of the influence
of external and internal factors on the development of the dig-
ital economy is increasing, this leads to an increase in the im-
portance of their consequences for the state and society. The
proposed model has three components: assessment of the im-
pact of groups of factors; identification of factors in these
groups that have a greater impact on a certain sphere of the
digital economy than others; formation of management deci-
sion directions. The entropy approach, modified to evaluate
the dynamics of the effects of groups of factors using the direc-
tional derivative, is the basis for assessing the magnitude of the
effects of groups of factors. Derivative in the direction of
groups of influence factors allows revealing the rate of change
of influence in the direction of their vector. For the use of
management tools, the method for selecting factors from the
most representative group by analyzing the dynamics of
changes in relative indicators is used. Such an analysis makes it
possible to assess the short- and long-term effects on the de-
velopment of the country’s digital economy. Using a mathe-
matical model, the area of investing in the development of the
digital economy is considered. When analyzing the largest rep-
resentative group of factors given in the source of information
taken as a base — the Global connectivity index, the factors
influencing two areas of investment — technologies for mass
consumers and technologies for use by enterprises, organiza-
tions, and corporations — were identified. It was found out that
the level of investment in the technologies of these areas is dif-
ferent. They mainly invest in technologies for the mass con-
sumer. This leads to a significant lag of the country in the digi-
tal sphere, which is confirmed by the analysis of the “ICT In-
fluencing New Business Models” indicator. The duration of
such a lag in time can lead to a significant decrease in the level

Audit of the state of the digital economy, identifying
the level of compliance with global trends in this area

<

Adjustment of the digital economy implementation

strategy, formation of tactical tasks

~ 5

Ensuring reliable mechanisms for coordinating the

institutional structures of the state to promote the
development of the digital economy and establishing
priorities for their interaction

< =

Assessment of the existing legal and regulatory framework

regarding the digital economy and elimination ofi
finconsistencies in legal acts, their inconsistency with its tasks
~ 5>
Monitoring the dynamics of internal and external factors
influencing the digital economy

< =

Forecasting the trends of internal and external factors affecting
the digital economy and the results of their action

==

Analysis of tax instruments for the digital industry to industries

implementing IT and the feasibility of their adjustment

<>

Development and implementation of methods to neutralize
negative trends in changing internal and external factors
- >
Implementation of policy and practice of human resources
management in the field of digital economy to ensure its
personnel and the spread of digital skills of the population

<=

Checking the execution of the assigned tactical tasks and the

level of implementation of the strategy for the implementation

el

<>
End

Fig. Algorithm for the implementation of the methodology of as-
sessment of external and internal factors of in fluence on the
development of the digital economy and management of this
influence

of the country’s competitiveness. Therefore, it is recommend-
ed to use institutional management tools to increase invest-
ments in digital technologies for industry, agriculture and
other areas of economic activity. Concrete management tools
have been proposed, in particular, changes in the amount of
budgetary funding for the training of IT specialists in certain
areas, the introduction of institutional support at the interna-
tional level for the protection of the intellectual rights of
Ukrainian IT developers, an increase in the effectiveness of
regulatory support for producers and consumers of the IT
sphere, tax benefits and favorable taxation regimes, etc. Since
the system of factors affecting the digital economy is complex
and multi-level, the methodology for evaluating factors, man-
aging them, and adapting the economy and society to their
changes requires the implementation of an appropriate level of
algorithmization. For this purpose, an appropriate algorithm
for the implementation of the methodology of assessment of
external and internal factors of influence on the development
of the digital economy and management of this influence has
been developed.
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Merta. Po3poOuTu MareMaTUyHy MOJIEb i 3aIpornoHyBa-
TH aJITOPUTM [JIST aHaIi3y Ta OLIIHKHW BIUIMBIB Ha LIM(MDPOBY
€KOHOMIiKY 11 (opMyBaHHsI MeToay BUOOpY (akTOpiB 30-
BHIIIIHBOTO Ta BHYTPIIITHOTO BIUIUBY, 1110 MOTPEOYIOTH 3aX0-
JIiB iIHCTUTYLITHOTO YITpaBIiHHSI.

Mertomuka. BukopucraHi crielianbHi i 3arajibHi METOIU
HayKOBOTO Mi3HAHHS: MaTeMaTUYHi METOAU — JIJIs1 pO3POOJICH-
H$1 MOJIeJli OLIIHKM BIUIMBIiB HA LIM(POBY EKOHOMIKY i1 BUOOPY
3aXOJIiB IHCTUTYLIIHHOTO YIpaBJIiHHS, METOIM aHAJIITUYHOIO
JNIOCTIIKEHHST — JIJISI BUOKPEMJIEHHST Tpyn (pakTopiB; MeToa
aHaJtizy i CMHTe3y — IPY BU3HAYEHHI HalOLIbII BaroMuX (hak-
TOPIB i TPYI BIUIUMBY, PO3pPOOJIEHHI aJITOPUTMY YITPaBJIiHHSI.

PesyabraTn. BusiBnieHi (pakTopu BIIMBY Ha HATTPSIMU iH-
BeCTyBaHHs Y IMPOBi TEXHOJIOTI1 U1 MACOBOTO 1 KOpIIopa-
TMBHOTO CIIOXKMBaya Ta 3HAUYHY Pi3HULIIO B 00csTrax (piHaHCy-
BaHHS 32 HUMU. BkazaHO Ha MOXJIMBICTb 3MEHIIIEHHS PiBHSI
KOHKYPEHTOCITPOMOXHOCTI KpaiHU 4Yepe3 HEeBiAIOBiIHICTb
iHBeCTyBaHHSI Y IIM(POBI TEXHOJIOTIT IS KOPITOPATUBHOTO
cekTopy. PekoMeHa0BaHi 3aX01u yrpaBIiHHs 1Jisl 30iJIbIlIeH-
Hs1 IHBECTULIN y LIM(POBI TEXHOJIOTIT came JIJIsI KOpIopaTuB-
HOT'O CEKTOpY.

HaykoBa HoBusHa. Po3poOsieHi MareMaTMyHa MOZEJb i
aJITOPUTM JIJISl aHaJTi3y Ta OLIHKYU BIUIMBIB Ha LIM(PPOBY €KO-
HOMIKY ¥ (hopMyBaHHSI MeTOay BUOOpPY (pakTOpiB BILIUBY,
1110 TOTPEOYIOTh 3aXO0/1iB YIPaBIiHHS. 32 BAKOPUCTAHHS Ma-
TeMaTUYHOI MOJIeJIi ITpoaHajli3oBaHa cepa iHBeCTyBaHHS B
PO3BUTOK LIM(PPOBOI €KOHOMIKM i po3po0JIeHi MpOno3uiii
yIpaBJISIHHA 11i€10 chepolo.

IIpakTiyna 3HauumicTs. CTBOpPEeHi MaTeMaTUYHA MOJENb
JIJISL aHaJli3y Ta OLIHKMW BIUIMBIB Ha LM(MPOBY EKOHOMIKY Ta
aJITOPUTM MOHITOPUHTY, aHali3y i ympaBJiHHSI BILUIMBAMU
MOXYTb OyTU peali3oBaHi sl HAYKOBUX i MPaKTUYHUX LIIEH.

KunrouoBi cioBa: memodonoeis, yugposa exornomixa, ghak-
mopu 8nauey, 306HIWHIL | GHYMPIWHIL 8NAUE, ANOPUMM
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