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Abstract. Digitalization is an important trend in all spheres of life and in all
countries of the world. Digital technology is widely used to increase the produc-
tivity and efficiency of all processes. It is important to correctly determine the
role and place of digital technologies in order to use them most effectively. This
article analyzes the role of digital technologies in economic development using
the method of expert assessments and identifying the main trends and influenc-
ing factors for key digital technologies. The selected set of variables was in-
cluded in the questionnaires, which were filled out by experts. A procedure to
summarize the opinions of experts using the capabilities of augmented intelli-
gence for processing expert survey data was conducted. Of further interest is the
analysis of expert responses to understand the degree of technology apprecia-
tion. Based on the analysis, it is planned to build a model to align the require-
ments of key sectors of the Russian business to digital technologies.

Keywords: Digitalization, Digital technologies, Augmented Intelligence, Ex-
pert assessments.

1 Introduction

The digital economy is positioned as a system of economic, social and cultural rela-
tions based on the use of digital information and communication technologies. Coun-
tries that are world economic leaders are actively using digital technology to increase
productivity and efficiency of the economy as a whole and individual enterprises.
Digitalization is becoming an integral part of all processes of public life and deter-
mines the change of basic technologies used to implement business activities [1, 2].

Gradually, digital technologies become a reality in the economies of countries,
everyday life, various fields of economic activity, in international relations (examples
are in the researches of the authors [3]). The widespread adoption of digital technolo-
gies (the Internet of things, the Industrial Internet, big data, blockchain, cloud compu-
ting, machine learning, artificial intelligence, mobile communications, etc.) is one of
the most important conditions for the development of national economies of all coun-
tries [4, 5].



Plans for the development of the Russian economy until 2020 have not been fully
implemented [6]. Currently, a new stage of planning is underway, identifying promis-
ing areas and activities that ensure stable development in the future.

Digitalization is becoming the main trend in the world [7]. Thus, for the develop-
ment of the Russian economy, it is important to determine the role of various digital
technologies, and for the correct distribution of resources to support them, one should
take into account not only the current state of the phenomena studied, but also the
prospects for the development of economic sectors in the future.

Therefore, determining the importance of digital technology for the Russian econ-
omy is not an easy complex task, for the solution of which expert methods are mainly
suitable. They are very diverse [8]. It is known that traditional statistical methods for
determining the average score and building the confidence interval are unsuitable here
[9-11]. Due to the complexity of such tasks and their multifactorial nature [12-14],
there is no single method applicable for all situations. Therefore, it is proposed to use
a general approach.

The task arises of developing an expert survey procedure that would extract useful
information from these surveys at a certain level of confidence in the results. This task
itself can be attributed to one of the new digital technologies — Augmented Intelli-
gence, which takes on the intellectualized routine work of processing information for
decision-making.

This article is devoted to the description of expert interviewing procedures for ob-
taining an assessment of the importance of the digital technologies development in the
Russian Federation for a period of medium-term planning of approximately 3 years.
The objective of the study is to highlight the spectrum of digital technologies that are
most significant, according to experts, for the development of the digital environment
of Russian business.

2 Methodology

The proposed method for assessing the importance of digital technologies for the
Russian economy is based on expert assessments of the components of the cognitive
model. Based on the study results, the features of the method application are dis-
cussed.

Approach tested in Pavlov's dissertation [15, 16].

At the first stage, the task of determining the importance of digital technology is
decomposed into a cognitive map of the Fig. 1 form. The construction of such a map
is not difficult, since its components are quite obvious, and their interconnection is
stable.
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Fig. 1. Cognitive map of the digital technology importance.

Then, using the brainstorming method on the basis of literature analysis [17-19], sets
of variables characterizing each factor are determined. As a result, the following anal-
ysis sections were identified:

Trends:

— Integration of economic, cultural, R&D areas
— Disaggregated data aggregation

— Strengthening security, network localization
— Analytics - a source of competitive advantage
— Different human-machine interface

— Improving Cloud Strategies

— Development of social networks

— Personification

— Personnel training in digital technology

— The role of leadership in digital transformation

Adverse factors:

— Raw material model of the economy

— Level of corruption

— Low domestic demand

— Centralization of management and distribution of finance
— Pandemic

— Slowdown of the global economy; global crisis forecast
— Decrease in private investment

— Sanction pressure

— Instability of the energy market

Favorable factors:



— Stability of the domestic political situation
— Export potential (agriculture)

— Implementation of national projects

— Low external debt

— Stimulating role of counter sanctions

Digital technology considered:

— Machine learning and deep learning
— Edge Analytics

— PaaS

— Augmented Reality

— Augmented Intelligence
— Immersive Workspace
— Synthetics Data

— Digital Ops

— Blockchain

— IoT

— Drones

— 3D printing

— 5G

The choice of industries was made on the basis of data on the share in the turnover of
the Federal State Statistics Service of the Russian Federation.

— Agriculture, forestry, hunting, fishing and fish farming

— Mining
— Manufacturing

— Production and distribution of electricity, gas and water

— Construction

— Wholesale and retail trade; repair of motor vehicles, motorcycles, household goods

and personal items
— Hotels and restaurants
— Transport and communications
— Financial activities

— Operations with real estate, rental and provision of services
— Public administration and military security; social insurance

— Education
— Health and social services

— Provision of other utility, social and personal services

— Household activities

— Priorities for the development of the Russian economy are reflected in [20].
— Relaxation of tax pressure on small and medium-sized businesses

— Supporting domestic demand
— Decrease in state regulation in production
— Attracting large investors



Refusal of excess budget surplus
Sustainable natural population growth

— Acceleration of technological development of the country

Ensuring accelerated implementation of digital technologies in the economy and
social sphere

An expert survey consists in filling out survey tables:

1.

10.

The levels of development of digital technologies in the Russian Federation at the
present stage are indicated on a scale from 0 (the technology is completely absent)
to 1 (the technology is maximally developed).

. The degree of manifestation of digital technology trends in the Russian Federation

is indicated from O (does not appear) to 1 (appears to the maximum extent).

. The degree of manifestation of adverse factors is indicated from 0O (not manifest-

ed) to 1 (manifested as much as possible).

. The degree of manifestation of favorable factors is indicated from 0 (not mani-

fested) to 1 (manifested as much as possible)

. The importance of economic development priorities is indicated from 0 (com-

pletely unimportant) to 1 (importance is maximum). It can be seen that the esti-
mates are classical fuzzy quantities.

. A table is filled out to assess the impact of digitalization trends on popularity and

adherence to one or another digital technology on a scale of -1 (strong negative
impact) to 1 (strong positive).

. A table is filled out of the influence of adverse factors on the importance of eco-

nomic sectors on a similar scale. It is appropriate to explain here that unfavorable
factors (for example, a pandemic) can have both an adverse effect (on tourism)
and a stimulating effect (on medicine).

. A table is filled out of the influence of adverse factors on the importance of eco-

nomic sectors on a similar scale.

. A table of the influence of the priorities of the Russian economy development on

the importance of economic sectors on a similar scale is being filled out.
Finally, a table is filled out of the role of digital technologies in the sectors of the
Russian economy.

Thus, the impact estimates are extended fuzzy values ranging from -1 to 1. Although
the estimates are matrix-like and have a rather large dimension, filling them out does
not take much time, since the presentation used is clear and allows to cover the whole
problem as a whole, comparing the power of various bonds.

Next, the results are calculated. Here are formulas for one expert:

Itr =%2Trj *t, (1)
i

where Itr; is i-th technology out of I, determined by the development trend of the Rus-
sian economy; Trj — importance j-th trend out of J, t;; — influence matrix values.
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where Ineg, — importance of the k-th sectors of the Russian economy out of K, deter-
mined by the adverse factors; Pos; — importance of the first factor out of L, ny — influ-
ence matrix values.

1
Ipos, = R > Pos, *p, 3)
r
where Ipos,, — importance of economic sectors of the Russian Federation, determined
by the favorable factors; Pos, — importance of the r-th factor out of R, p,,, — influence

matrix values.
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where Ipr, — importance of economic sectors of the Russian Federation, determined
by the priorities of its development; Pr; — importance of the s-th priority out of S, r;s —
influence matrix values.

The total importance of industries is defined as

lotr, = %(Inegk +Ipos, +lpr,) (5)

The importance of digital technology, determined by the importance of industries, is
defined as

1 .
lto, :R;Iotrj 0, (6)

where Itech; — importance of digital technology is determined by the importance of
the Russian economy; Tech; — current level of digital technologies development in the
Russian Federation, j-th out of J,er;; — influence matrix values.

The resulting importance of digital technology is defined as

It, = %(Itri +Ito,) (7)

These are absolute values. Since the ultimate goal of the study is the distribution of
resources according to the priorities of the development of digital technologies, we
should move on to relative importance indicators in the range from 0 to 1, which can
be interpreted as follows: values from 0 to 0,25 are or low importance; from 0,25 to
0,5 — medium importance, from 0,5 to 0,75 — high importance, from 0,75 to 1 — key
importance.
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Thus, we got fuzzy estimates of the relative importance of the digital technologies
development in the Russian Federation, according to one expert. To summarize the
estimates at each step, average estimates were used. This is due to the fact that they
are less susceptible to random deviations of estimates and, accordingly, are more
reliable.

The next step is to summarize the opinions of experts.

In fig. 2. shows the ranges of Isi values for 11 experts surveyed.
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Fig. 2. Summary of responses from all experts.

The shaded area shows the range of relative ratings among experts. Opinion refers to
a certain category of importance if the resulting range is for the most part in one of the
indicated ranges or occupies more than half of it.

It can be seen that the opinions of experts vary greatly. However, certain particular
conclusions can already be drawn from these results.



Machine learning, PaaS, and IoT are of high-key importance. Blockchain technol-
ogy is medium-high. Estimates for other sectors were contradictory. This may indi-
cate an unformed understanding of the role of new technologies or a strong difference
in expert opinion.

To extract additional information from the data obtained, a cluster analysis of ex-
perts is carried out according to their absolute estimates of Iti, since they summarize
their opinions. Clustering is carried out by the far neighbor estimation method (with
full coupling), the square of the Euclidean distance is used as a measure of distance.
This allows to more clearly identify groups of similar research elements.

The result of cluster analysis is presented in Fig. 3.
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Fig. 3. The result of a cluster analysis of experts on their absolute assessments.

It can be seen that according to the similarity of answers, 2 groups stand out clearly:
1,3,5,4,7,2, 11 and 6, 8, 9,10. However, in the first group, a rather isolated group
of experts 2 and 11 can be distinguished. Therefore, three groups will be considered:
1(1,3,5,4,7), the results of which are presented in Fig. 4; 2 (2, 11; Fig.5); 3 (6, 8, 9,
10; Fig.6).
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Fig. 4. Expert group 1.
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Fig. 5. Expert group 2.
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Fig. 6. Expert group 3.

It’s clear that the estimates vary greatly between groups. In groups 1 and 3, high
grades prevail, and in group 3 they are more uniform. Group 2 gives various assess-
ments of the importance of different technologies.

To assess the reliability of the estimates, the absolute estimates in each group were
studied. The scope of these estimates was determined. The result is shown in Fig. 7.
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Fig. 7. The range of absolute assessments given by experts of the importance of various indus-
tries.

It can be seen that the experts of group 2 (marked in dark) showed a certain pessi-
mism. They do not believe that digital technology is of high absolute importance.
Zero ratings are especially indicative, which show the absolute unimportance of a
particular technology. Thus, their relative estimates, which reflect the priorities,
turned out to be just a reflection of the small difference between equally unimportant
estimates, which caused their wide scatter.

Group 3 (their assessments are marked with the lightest color), on the contrary,
showed excessive optimism. That is why their relative estimates are biased to key
importance. Here, zero ratings may indicate a certain underestimation of certain in-
dustries.

Finally, group 1 (marked in green) occupies an intermediate position, avoiding the
features noted in other groups. Therefore, we can assume that their estimates are the
most reliable.

3 Results

3.1 Research Result

Thus, the final conclusion about the importance of the digital technologies develop-
ment is based on Fig. 4. Table 1 shows the role determined by the analysis in the de-
velopment of the economy for each digital technology considered.



Table 1. Role in the digital economy development.

Digital technologies Role
Machine learning and deep learning Important
Edge Analytics Important-key
PaaS Key
Augmented Reality Contradictory, not low
Augmented Intelligence Key
Immersive Workspace Key
Synthetics Data Important
Digital Ops Key
Blockchain Medium-important
IoT Important
Drones Medium-important
3D printing Medium-important
5G Important-key

It can be seen that a consensus solution has been identified for most technologies. The
remaining inconsistency of estimates can be solved by the traditional Delphi method
[11]. According to the results obtained, the priority of the development of digital
technologies becomes visible.

3.2  Applicability of the Proposed Method
The authors think that the proposed peer review process has several advantages:

— the structure of the relationship of factors is highlighted in the problem. It is simple
enough and does not cause contradictions;

— questions to experts are quite specific, which allows to hope for the reliability of
answers to them;

— the apparatus of fuzzy values is used for calculations, which corresponds to a dif-
ferent degree of influence of variables on the result;

— using averaged estimates reduces the risk of emissions;

— absolute assessments are used to analyze experts, and relative assessments are used
to identify priorities;

— the method allows to deeply analyze the results of an expert survey, extracting
useful information from them.

Thus, this article is an example of the use of augmented intelligence to help process
expert survey data.



3.3  Further Perspectives

To extract additional useful information from the collected data, it is possible to ana-
lyze the responses for each of the components of the cognitive map. Some estimates
of both the initial values and the interaction matrices of factors may be similar, and on
other particular issues a strong variety of opinions is possible. The identification of
the most differing particular answers will allow to focus the Delphi method precisely
on the most dissimilar particular estimates.

Having obtained the results of the proposed method, it is useful to understand the
reasons for the differences of opinion. Discarding the assumption of expert incompe-
tence, it can be assumed that the difference in the estimates is due to the novelty of
the technology and the incomplete clarity of its capabilities.

4 Discussion

The results of such studies will serve as the basis for identifying end-to-end technolo-
gies for the key sectors of the economy discussed in this article. On this basis, it is
proposed to build models for aligning the requirements of key sectors of Russian
business with digital technologies that provide efficient digital environment for se-
lected industries. This will allow you to target the development of technology in ac-
cordance with the requirements of stakeholders in a particular area.

5 Conclusion

In this article, the method of expert estimates of complex forecasts, which is charac-
terized by a deeper analysis of the collected data based on modern methods of artifi-
cial intelligence was considered. The results obtained made it possible to determine an
expert assessment of the importance of digital technologies used in Russia, the con-
nection of technology applicability with the trends and development trends of the
Russian business environment and with key sectors of the Russian economy.
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