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Today, the importance of chatbots and intelligent assistants is growing, given the rapid pace of information systems'
development and the desire of consumers to receive advice at any time and on a self-service basis. Accordingly, the
article presents the bibliometric and visual analysis of publications from the Scopus database in chatbots and intelligent
assistants. According to the results obtained, the authors can note the following.First, the total number of publications
in the scientific field of chatbots and intelligent assistants is on the rise, rapid development started in 2016, and the
peak was in 2019. Second, chatbots and intelligent assistants' most relevant subject areas are computer science and
engineering. However, chatbots and intelligent assistants get into other spheres (social sciences, decision sciences,
medicine, etc.). It means that the research sphere becomes more interdisciplinary. Third, the highest publication activity
demonstrates authors from the USA.Moreover, powerful publication clusters form around China, the Netherlands,
Germany. Also, four authors from the USA are in the top 10 contributing authors in the research sphere. Fourth, 13
clusters form relationships between keywords within the research problem. The most significant clusters around the
following keywords “intelligent assistants,” “chatbots,” “human-computer interaction,” “artificial intelligence,” “computer
software”. In addition, a comparative analysis of chatbots of three Ukrainian banks — PrivatBank, MonoBank, and Alfa-
Bank, was conducted. This analysis identified the strengths and problem areas of each of the chatbots. According to
the results of the investigation, PrivatBank and MonoBank chatbots are more competitive. Alfa-Bank chatbot has more
“gaps,” which reduce the effectiveness of interaction for users and need to be corrected. Thus, the research theme is
in trend and will develop further. All findings of this paper and their graphical presentation are relevant. Scientists and
practitioners can use them to understand the latest achievements and gaps in the “chatbot” and “intelligent assistant”

fields and offer helpful guidance for further research.
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General problem statement. Communication with
customers is essential for profitable and efficient business
growth and development. Dialogue with the consumer can
help the company understand the current market situation
and forecast the future. In addition, consumers want more
autonomy and self-service opportunities, preferring to
make purchases or receive information without interacting
with a live representative of the enterprise. Chatbots
as unique channels of communication can help in it.
With the help of chatbots, you can efficiently deliver any
information (including advertising) by creating programmed
dialogs.

Thus, the use of chatbots in business is gradually
becoming a decisive factor in improving interaction.
It transforms the experience of human-to-human interaction
into the modern self-service experience and enhances the
quality of customer service, indicating the topic's relevance.

Analysis of recent research and publications.
The communications problem is up to time, and many
scientists deal with it differently. The importance of
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communication for interaction with customers, including
marketing communications, is highlighted in the following
works [1-5]. The following results pay attention to internal
communications as an effective tool for positive climate
formation inside the enterprise [6-9].

The role of information technologies in communication
network formation and increasing customer loyalty explain
the subsequent papers [10-12].

The unresolved points of the general problem.
However, the topic in scientific publications and practical
implementation of “chatbot” and “intelligent assistant” in the
banking sector remains insufficiently developed.

Formulation of the article’s purposes. The main
objectives of the article are an in-depth study of the
relationship between the concepts of “chatbot” and
“intelligent assistant” based on bibliometric analysis and a
survey of existing chatbots in the banking sector.

Methodology and research methods. To achieve the
purpose of the research, the authors carried a bibliometric
analysis to define the main scientific directions in the sphere
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of “chatbot” and “intelligent assistant” and define the gaps
in existing scientific researches. The authors used the
following articles as the basis of the bibliometric analysis
[13-16]. Additionally, the authors provided a comparative
examination of the chatbots of Ukrainian banks.
The logical sequence of carried investigation is shown in
Figure 1.

Presentation of the material. Considering all the
limitations, 836 publications were selected for further
consideration (data received in May 2021).

The distribution of scientific papers over the years is in
Figure 2.

So, as we can see, the mention of chatbots and intelligent
assistants began in 1983, but their popularity has grown

since 2016. The reason is that times have changed, and the
vast majority of people use smartphones, and chatbots have
become widespread.

The authors who mainly worked on chatbots and
intelligent assistants are mentioned in Table 1.

As can be seen from Table 1, all scientists have an
h-index in Scopus Database higher than 5. The top four
contributors of the research area are the following scientist:
Brézillon, P., Augello, A., Gaglio, S., Pilato, G. Country of
affiliation of three authors out of ten is Italy; four authors are
from the USA; more two are from France, and one is from
Mexico.

Also, itis essential to consider the geographical coverage
of the publications in the research field (Figures 3, 4).

Information source: Scopus database
Search field in the database: “title, abstract, keywords”
Search keywords: “chatbot”, “intelligent assistant”
Stop 1 Bibliometric ) Logical operator: OR
analysis
Type of publication: Articles, Conference Papers, and Books' Chapters
Language: English
Research years: 1983 - June 2021
Check of chatbots of Ukrainian banks
\4
Step 2 Comparative L
analysis Highlighting of advantages and disadvantages of Ukrainian banks’
Propositions for further development
Figure 1. The steps of the authors’ research
Table 1 — The number of published articles by the top 10 contributing authors
Author Number of published articles Country of affiliation inp‘suélgglr;ss S:&%‘;’; e
Brézillon, P. 10 France 22
Augello, A. 9 Italy 13
Gaglio, S. 9 Italy 22
Pilato, G. 9 Italy 17
Elizalde, F. 8 Mexico 5
Pomerol, J.C. 7 France 15
Zitouni, |. 7 USA 18
Fern, A. 6 USA 28
Natarajan, S. 6 USA 19
Tadepalli, P. 6 USA 22
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Figure 3. Countries with the most significant number of publications
in the research field (based on Scopus Database)

After analyzing, we can conclude that most publications
about chatbots and intelligent assistants have an affiliation
to the following countries — the United States of America,
India, China, and Germany.

Figure 5 shows a network illustrating the major publishing
countries in chatbots and intelligent assistants.

As a result, the leading scientific cluster is formed around
the USA, as technologies are always one step ahead.

Moreover, primarily chatbots and intelligent assistants
are relevant to the following subject areas: Computer
Science  (41%), Engineering (20%), Mathematics
(9%). It's reasonable as computer sciences made the
essence of chatbots and intelligent assistants further
development.
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To identify the most frequent keywords relevant
to the area, the network of relationships between
keywords (co-occurrence) was formed using VOSviewer
(Figure 6).

Thus, the generated network visualization between
main keywords includes 13 clusters. Different clusters are
illustrated in different colors. The same color of the nodes
and keywords means that they belong to the same set.
The most potent clusters form around the following key-
words “intelligent assistants,” “chatbots,” “human-computer
interaction,” “artificial intelligence,” “computer software.”

Thus, a bibliometric analysis of the concepts of “chatbot”
and "intelligent assistant" in the Scopus database helped
determine the main scientific aspects and identify scientific
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Figure 5. The subject areas of the articles
in the sphere of chatbots and intelligent assistants

gaps in this field. Bibliometric analysis shows that concepts
of “chatbot” and ‘intelligent assistant” are becoming
widespread and vital.

Also, we compared live communication with a consultant
and communication with a chatbot (Table 2).

Thus, a chatbot, in general, can replace an online
consultation. However, an advantage of live communication
is more detailed answers to the most awkward questions.
Therefore, for the high-quality operation of the enterprise,
it is necessary to have operators.
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Chatbots are widely used to help users, particularly in
the banking sector. The bank's chatbots can help to get a
loan or open deposits. We’ve analyzed the chatbots of three
different banks in Ukraine: PrivatBank, MonoBank, and Alfa
Bank. Specifically, we will review all their advantages and
conclude which chatbot is more comfortable to work with
(Table 3-5).

So, the strengths of a chatbot far outweigh the
weaknesses. The main disadvantage is the difficulty of
accessing online consultations.
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Figure 6. Network of relationships between keywords (based on Scopus Database),
generated using VOSviewer

Table 2 — Advantages and disadvantages of consultant communication
and chatbot communication

Advantages (+)

Disadvantages (-)

Information effective gathering

The complexity of implementation

Request processing speed

Ability to process only simple, non-complex requests

Service availability 24/7

The need for constant analysis and optimization of the system

Cost-effectiveness (no need to keep a staff of operators)

The cost of integration

The increasinglevel of customer satisfaction

Lack of creative approach to solving problems

No language barriers

Complications when working with “problem” clients

Lack of “human factor” (the state of health and mood of the
operator do not affect the company's image)

Processing a large number of requests simultaneously

The message is delivered instantly

Lack of emotions

Table 3 — Advantages and disadvantages of PrivatBank chatbot

Advantages

Disadvantages

Clear information

Limited amount of tasks

Consultation in a language convenient for the client

Some features are not available quickly

Modern design with bank colors

Quick resolution of customer issues

24/7 access to consultation

Online communication with any customer-friendly messenger

There is no quick access to live chat with an online expert
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Table 4 — Advantages and disadvantages of MonoBank chatbot

Advantages

Disadvantages

Works in any messenger

It is not possible to ask own question,
only choose from the provided

Language choice

Stylish design

Wide range of questions

Quick switch to online consutant

24/7 help

Quick solution to the problem

Some answers are unclear

Table 5 — Advantages and disadvantages of Alfa Bank chatbot

Advantages

Disadvantages

Consultation in any language

Ability to communicate only through the bank application

Instant response to a request

Unfinished design

Works with any smartphone

A small range of questions

24/7 support

Quick access to an online consultant

Not a very convenient menu

There are many advantages of this chatbot. It is a
pleasure to work with it, and the problems are solved quickly.
Chatbot updates are constant. With each updated application
of MonoBank, new questions appear in the chatbot and
their quick solution. The advantage is that MonoBank keeps
tracking questions asked to online consultants. Some of these
questions specialists add to the chatbot. More complex and
essential questions are directed to the online consultation.

After the analysis, we can say that the advantages and
disadvantages of this chatbot are equal, as the bank has just
begun to use it. After the consultation with the chatbot, the user
can evaluate it and leave a comment to improve the chatbot.

Conclusions. Thus, the results obtained based on
bibliometric analysis confirm that the research sphere
is becoming more interdisciplinary. The chatbot market
has significant prospects due to its high performance and
expected growth rate. Chatbots and intelligent assistants
are currently an integral part of the digital strategy of
most companies. Moreover, the work of a chatbot 24/7
dramatically simplifies life and saves time. All mentioned
above indicates the feasibility of chatbots and intelligent
assistants’ implementation in various fields.

Further research will focus on finding ways to use
chatbots in education.
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Cueuda Jlro6oe OnekciieHa, kaHOUOam eKoHOMIYHUX HayK, doueHm, CymcbKull depxagHull yHieepcumem (M. Cymu,
YkpaiHa)

Jleeycw €ezenisi CepeiieHa, b6akanaep 3 mapkemurey, CymcbKul depxaeHull yHisepcumem (M. Cymu, YkpaiHa)

YAT-60T TA |IHTEJIEKTYAJIbHUN T[1OMIYHUK: BIBJIOMETPUYHUN AHAJI3 TA [AOCHIOXEHHSA
BUKOPUCTAHHS Y BAHKIBCbKIA C®EPI

Cb0200Hi saxnusicmb 4Yam-bomie ma I[HmMenekmyanbHUX acucmeHmie 3pocmae, ypaxosyrudu wWeudki memnu
po3sUMKY iHGbopmauitiHux cucmem ma baxaHHsI Crioxueadie ompuMysamu KOHCynbmauito y 6yOb-sKull Yac Ha OCHO8I
camoobcriy2o8yeaHHsi. BionosioHo 0o yb020, y cmammi npedcmaegneHo pe3ynbmamu rnposedeHozo bibriomempuyHo20 ma
8isyanizaujliHoeo aHanidy mybnikauil i3 HaykomempuyHoi 6asu daHux Scopus y cehepi yam-6omig ma iHmenekmyanbHUX
acucmermie. BidrnogiOHo 0o ompumaHux pesynbmamie, MoxHa eid3Hayumu make. [lo-repwe, 3azanbHa KiflbKicmb
nybrnikauiti y docnidxysaHili cgepi yam-6omie ma iHMenekmyanbHUX MOMIYHUKI8 3pocmae. CmpiMKuli po3sumok
novascs y 2016 p., a nik npunas Ha 2019 p. lo-dpyze, npobnemamuka Yam-6omie ma iHmenekmyanbHUX MOMIYHUKI8
€ Halbinbw po3pobreHoto y 2anysi iHhopmamuku ma iHxeHepii. OOHak cgpepa docnidxeHHs Yam-6omie ma Po3yMHUX
MOMIYHUKI8 MOCMIUHO pO3WUPIOEMBCST Ma 8Xe OXOMIIKE coyjanbHi HayKu, HayKu npo npuliHamms piweHb, MeOuyuHy ma
iH. Lle o3Ha4ae, wo cehepa docnidxeHb cmae binbw mixoucyumnniHapHoto. [o-mpeme, Hatsuwy nmybnikauiliHy akmugHicms
OdemoHcmpytoms 84eHi 3i CrionyyeHux LLimamie Amepuku. [omyxHi ny6nikayitHi Knacmepu ¢hopmyrombscsi Hagkoro Kumato,
Hidepnardie, Himey4uHu. Okpim mozo, yomupu asmopu 3i CLLA exodssimb do 10 Halikpawjux asmopie y docniOHUUbKil cgepi.
lNo-yemeepme, 13 knacmepig hopMyrOMb 38'A3KU MiX KITHOYO08UMU c/l08aMU 8 pamkax AocnioxysaHoi npobrnemu. Halbinbw
3HauyWi epynu ymeopusnucs HaeKoo makux KImto4o8ux criie, K «iHmenekmyarbHi NOMIYHUKU», «4am-6omuy, «83aemMo0is
TI00UHa-KOMIT'IOmepP», «WMmy4HUU iHmMenekmy, «KOMmiomepHe npozspamHe 3abesneqyeHHs». [lpogedeHo nopigHsnbHUL
aHania Yam-b6omis, siKi 8UKOpUCMOBYlOMbCS mpboMa yKpaiHcbkumu 6aHkamu: PrivatBank, MonoBank ma Alfa Bank.
Lleli aHani3 0ag 3mo2y su3Ha4umu cusbHi 60KU ma npobneMHi 30HU KOXH020 3 Yam-6omie. BidrnogioHozo o pesynbsmamig
aHanisy, 6inbw KOHKYpeHmocnpoMoxHumu € Yam-6omu PrivatBank ma MonoBank, yam-6om Alfa Bank mae 6inbwe
«rnpo2anuH», fKi 3HUXytomb echekmusHicmb 83aeMo0ii 0519 Kopucmyeadie ma mMaomb 6ymu eunpasneHi. TakuM YUHOM,
8UCHOBKU Uieipobomu maix epagbiyHe npedcmasneHHs € akmyanbHUMU. HayKosyi ma npakmuku MOXYmb 8UKopucmosyeamu
ix, w06 3po3ymimu ocmatHi docsizHeHHsS ma npo2asuHuU 8 aay3ax «4am-bomay» ma «iHmenekmyanbHO20 NOMIYHUKaX.

Knrovoei cnoea: yam-6om, iHmenekmyarnbHuUl acucmeHm, 6aHkiecbka cehepa, bibniomempuyHul aHani3, gisyanizaujs.
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