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Abstract. Due to the rapid development of digitalization and information technology, the study of intelligent information
systems (IIS) in the banking sector is becoming an urgent task. Intelligent information systems are able to optimize
banking processes, increase security, improve the quality of customer service, mitigate risks, and optimize internal
processes of financial stability management. The purpose of this study is to reveal the potential and impact of IIS on
banking management processes; to study their capabilities. To achieve this goal, this study used an analytical approach,
in particular, methods of information and morphological data analysis, as well as the method of generalization, which
allowed the identification of key aspects, features, and properties of intelligent information systems of the banking
sector, and to provide a generalized structure of their functioning by the relevant processes. This article generalizes a
group of intelligent information systems of the banking sector (IISBS), their general features and properties, proposes
an innovative architecture of financial management support, and identifies their advantages in comparison with existing
intelligent systems. The study proves that intelligent information systems of the banking sector are endowed with hybrid
data analytics provided by deep learning methods using self-learning algorithms; are able to assess possible risks and plan
strategies for their resolution; recognize unauthorized entries and suspicious transactions; thanks to virtual assistants, are
suitable for robotizing management processes; and visually present the results of analysing large amounts of data in real
time. The research conducted in this paper shows that the introduction of intelligent information systems in the banking
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Intelligent information systems of the banking sector...

sector is of high practical value, as it provides interactivity and personalization for customers, online interaction, and
support in solving problems through various communication channels

Keywords: artificial intelligence; predictive analytics; machine learning; dashboard; chatbot; intellectual analysis;

financial stability

Introduction

The introduction of digital technologies is an integral part
of the digitalization of the banking sector. Digital technolo-
gies and innovations are effectively used by almost all banks
in international countries. The development of digital tech-
nologies in banking institutions opens up a wide range of
opportunities to improve the efficiency of banking activi-
ties, enhance the quality of service and provide innovative
financial services. Digitalization of the banking sector is the
process of introducing technologies and digital innovations
in banking activities to improve customer experience, opti-
mize processes and develop innovative business models. The
key aspects of the use of digital technologies in banks are:

« mobile applications and online banking - customers are
provided with convenient applications and online platforms
foruse,onthebasisofwhichbankingoperationsarecarriedout,
and access to financial information is provided in real time);

o artificial intelligence (AI) and machine learning
(ML) - banking institutions use Al and ML to process and
analyse large amounts of data, identify patterns, forecast
trends, credit scoring, and manage risks, which significant-
ly speeds up automation and decision-making processes,
increases the accuracy of data processing and the efficiency
of banking operations.

It is with the introduction of digital technologies that
intelligent systems (IS), which are a categorical component
of information systems, are developing. The development
of intelligent systems is studied in the work of Ukrainian
scientist V.M. Kotsovsky (2019), which reveals the basic
concepts of intelligent systems, provides the conceptual
component of an intelligent information system (IIS) as
a type of IS, presents the general processes of their func-
tioning in various architectures, and suggests general ap-
proaches to knowledge representation.

In the monograph by O.G. Avrunin et al. (2022),
Ukrainian scientists summarize the theoretical and prac-
tical aspects of the use of intelligent information systems
in various fields of activity, investigate the general stages of
theoretical developments and practical applications of ar-
tificial intelligence in the field of expert, problem-oriented
intelligent systems, and propose modern tools for intelli-
gent information management of economic databases. The
work of the Ukrainian scientist L.D. Yaroshchuk (2019) re-
veals the main provisions for modelling intelligent control
systems based on the classical structure of expert systems
and based on existing knowledge models. In this paper, the
author proposes a methodology for creating expert systems,
formulates recommendations for choosing mechanisms for
logical data retrieval and building a knowledge base for solv-
ing problems in various subject areas of industry. American
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scientists C. Pimenta & A. Seco (2021) studied information
systems in financial management using artificial intelli-
gence, machine learning, and data analysis and proposed
a subgroup of intelligent systems called financial manage-
ment information systems (FMIS). The authors focused on
the processes of data visualization (dashboards) used in in-
novative robotic platforms. It is known that the use of vir-
tual agents (chatbots, voice bots) in FMIS systems is prom-
ising, and the authors paid considerable attention to this.

The work of the Chinese scientist M. Lai (2022) pro-
poses a model of an intelligent financial management sys-
tem (IDSS) with an innovative architecture based on data
mining technology. IDSS systems use intelligent financial
forecasting of management decisions based on data anal-
ysis, with a basic financial management structure and a
decision support system. Currently, the Ukrainian banking
sector does not fully use intelligent systems, but only intro-
duces elements and/or tools of artificial intelligence in some
of them. The work of the scientist V.P. Kravchenko (2023)
analyses the current state of application of artificial intel-
ligence tools in the banking sector and provides examples
of their implementation in existing information systems.

A review of the literature of domestic and foreign schol-
ars suggests that as of 2023, there is no single methodology
for designing intelligent systems in the banking sector, so
there is a problem in determining the general methodology
for designing intelligent information systems and their im-
plementation in banking institutions of Ukraine. The pur-
pose of this study is to summarize the common features,
properties, and processes of functioning of intelligent in-
formation systems, design their architecture according to a
modernized structure, which will further ensure theirimple-
mentation in national and/or foreign banking institutions.

Materials and Methods

The theoretical basis for this study is the work of Ukrainian
scholars A.S. Dovbysh (2009), V.L. Pleskach & T.G. Zato-
natska (2011), M.P. Voinarenko et al. (2015) and O.V. Nes-
terenko et al. (2017), which established the general concepts,
development, and classification of intelligent systems, their
advantages, and application in comparison with existing
information systems.

Since intelligent systems cover such areas of IT technol-
ogies as artificial intelligence, machine learning, neural net-
works, and data mining, the methodology presented in the
works of American researchers J. McCarthy (John McCar-
thy’s Home Page...,2023), A. Seco & A. Muiloz (2019), C. Pi-
menta & A. Seco (2021), Chinese researcher M. Lai (2022),
as well as Ukrainian scientists M.P. Voinarenko et al. (2015),
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A.O. Zamula (2014), V.M. Kotsovsky (2019), L.D. Yarosh-
chuk (2019), T. Kysil (2020) allowed systematizing general
approaches to the introduction and use of modern technol-
ogies, as well as to assess their effectiveness in the manage-
ment of banking institutions.

The use of the method of regulatory and index evalua-
tion in intelligent information systems proposed by domes-
tic scientists L. Prymostka & L. Lysenok (2008), I. Domino-
va (2020) and its adapted model allowed determining the
effectiveness or degree of achievement of certain regulatory
or index indicators, which is used to determine the pro-
cesses of financial activity. In the context of financial man-
agement, the method of regulatory and index assessment
included an assessment of the banks financial stability,
where regulatory indicators such as liquidity, capitalization,
profitability, and others had to meet the requirements of
regulators or banking sector standards.

The visualization of data analysis methods proposed by
domestic scientists O. Lezhnina et al. (2022), O. Zinchen-
ko et al. (2022) was promising for presenting complex con-
cepts, architecture of intelligent systems, data, and analytics
results in a convenient and understandable form for em-
ployees, managers, and clients of banking institutions. In
addition to predictive methods, this study used the infor-
mation method and the method of morphological analysis.
The method of morphological analysis was used to consid-
er intelligent systems in terms of their structure, functions,
characteristics, and basic properties. The information ap-
proach ensured an effective search for information from
scientific sources on the essence and categorical differenc-
es of models of intelligent information systems, including
manuals, monographs and scientific articles published in
international scientific and metric databases.

This study uses the basic approaches to cognition of
the banking sector’s features based on the general scientific
methods of induction and deduction. The method of in-
duction made it possible to identify general trends in the
formation of intelligent systems and to formulate a hypoth-
esis about the concept of “intelligent information system of
the banking sector”. The method of deduction was used to
formulate the general principle of functioning of intelligent
systems based on innovative IT technologies, to obtain a
comparative analysis of existing intelligent systems and to
propose a categorical group of them in banking activities.

Using the method of generalization, the study identi-
fies common features and properties of intelligent infor-
mation systems in the banking sector, substantiates their
general structure of functioning, and formulates a concept
that should be followed when designing and implementing
digitalization in banking institutions.

Results and Discussion

Intelligent information systems: signs and properties

Intelligent systems are widely used in various industries,
including the banking sector. This is due to the increasing
amount of data generated and stored by banks, as well as
the need to analyse this data quickly and efficiently to make
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informed decisions and improve the quality of customer
service. In the banking system, IIS can be used to optimize
management processes, increase efliciency, and improve
the quality of customer service. An important factor in the
application of IIS in the banking sector is the processing
and analysis of a large amount of financial data. Banks col-
lect a large amount of information about their customers,
their transactions, credit history, etc. The IIS can automat-
ically analyse this data, identify dependencies and trends,
make forecasts, and provide effective management recom-
mendations to bank specialists.

Since existing information systems have limitations in
processing/analysing large amounts of data, do not guaran-
tee reliability, efficiency, and do not ensure confidentiality
and protection of personal information of customers, intel-
ligent systems are a powerful tool that significantly enhanc-
es the process of optimizing and analysing large amounts of
financial data, making informed decisions with high qual-
ity management performance. The issue of developing in-
telligent systems is a complex and multifaceted task, and it
has been studied by many scientists and researchers in the
field of artificial intelligence, information technology and
other relevant areas. However, it is difficult to point to a
specific scholar who has exclusively studied the concepts of
intelligent systems’” development, as it has been the subject
of research by many researchers for decades. Among the
scientists who have worked on the classification of intel-
ligent systems and other aspects of artificial intelligence is
J. McCarthy (John McCarthy’s Home Page..., 2023), who
defined the term “artificial intelligence” and classified them
according to various aspects depending on their purpose,
functionality and main characteristics.

As it is known, intelligent systems can be classified
according to their application in various industries, and
currently, scientists have identified a categorical group of
financial intelligent systems that have corresponding spe-
cial needs for financial activities. According to the authors,
it will be important to allocate a categorical group of intelli-
gent systems for banking management processes. Such sys-
tems should combine information technologies, methods
of data analysis and artificial intelligence to ensure effective
management of banking processes, risk management and
informed decision-making to ensure financial stability in
the face of economic changes and adverse factors.

It is intelligent information systems (IIS) that ena-
ble the search, analysis, processing, and interpretation of
relevant information. Such systems recognize and pro-
cess large amounts of data, providing users with “smart”
recommendations, analyse structured/unstructured data,
text documents, images, video and/or audio content,
etc. in real time with detailed justification of the results
obtained. The term “intelligent information systems”
was proposed by domestic scientists O.V. Nesterenko et
al. (2017). In their work, they summarize the concept of
existing systems in various areas of their use, which sig-
nificantly expands the range of their use in business, man-
agement, and administration.
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The intelligent information systems of the banking
sector (IISBS) should combine not only information tech-
nology, but also data mining to ensure high efficiency and
effectiveness of banking operations. The IISBS should be
capable of collecting, storing, processing, and analysing
large amounts of data from open sources, including internal
and external sources of banking institutions. These systems
should use a variety of IT technologies, such as artificial
intelligence, machine learning, data analytics, forecasting
and image recognition, visualization, etc., which are effec-
tive tools for identifying and analysing relevant patterns,
trends, and other information resources.

The fundamental contribution to the design of in-
telligent systems is the study of a domestic scientist
(Dovbysh, 2009), which reveals the essence, properties,
types of IIS, the main stages of their design and operation.
The author highlights the general provisions of intelligent
systems and presents methods for optimizing training pa-
rameters within the framework of information-extreme
technology for analysis and synthesis of intelligent systems,
which allows using training samples as decisive rules under
conditions of a priori uncertainty. The researcher has iden-
tified the properties of the IIS, such as stability, controlla-
bility/self-controllability, verifiability, accuracy, reliability,
and stability, which should be considered as general in the
design process (Fig. 1). V.M. Kotsovsky (2019) highlights
the property of the learning/self-learning process, during
which the system acquires knowledge, identifies patterns,
creates forecasts, makes decisions based on the information
provided, based on machine learning methods using mod-
els and data analysis algorithms to gain new knowledge.

properties IS banking sector

—[ Resistance _[ Adaptability ]
—{ Self-driving —[ Interactivity ]
—[ Observation —[ Interpretation ]

)
|
—[ Accuracy % —1 Data analysis
)
]

—[ Reliability —[ Interaction ]

—[ Stability —[ Visuality ]

‘[ Study / Self-Study —[ Personalization ]

—1 Automation
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Figure 1. Properties of intelligent information systems
of the banking sector
Source: summarized and supplemented by the
authors based on the research of A.S. Dovbysh (2009),
V.M. Kotsovsky (2019), M. Milojevi¢ & S. Redzepagic (2021)
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For the banking sector, intelligent information systems,
in addition to the group of general properties of IIS, should
also have such properties as (Fig. 1) adaptability, which will
ensure their learning in new operating conditions and gain-
ing knowledge based on data from experience. Since, in the
process of functioning, IIS can change their models, rules,
strategies in accordance with changes in the environment,
obtaining additional input data enables timely response to
changes in difficult conditions. It is important to note such
a feature as interactivity, which will provide the system with
interaction with users and customers of banking institu-
tions in order to provide information, resolve personalized
issues, perform relevant functions and operations in real
time through the use of virtual assistants (voice assistants,
chatbots), which will significantly increase communication
with customers. Quick access to information and services
guarantees a personalized and convenient result of using
IIS. It is worth giving the system an interpretation property
that will allow detecting and recognizing data in the IIS, in-
cluding text, images, video, and audio information. It is this
property that will determine the optimal information for
analysis, distinguishing its content by appropriate classifiers.

The main feature of any intelligent system should be
data analysis. It is this ability, such as making appropriate
decisions on a set of big data, that will be able to make an
assessment based on well-known scientific methods (static,
dynamic, Big Data) and implement appropriate decisions
based on specified criteria or rules, considering many de-
pendent/independent factors. Having analysed the expe-
rience of existing systems, it is possible to assure that no
system can cooperate without interaction. With the help of
various interfaces (multimedia, virtual, intelligent) that have
the ability to fully engage in dialogue, recognize speech,
identify emotions, ensure the execution of commands/op-
erations at the request of customers/staff, provide informa-
tion/recommendations in real time.

One of the disadvantages of intelligent information sys-
tems is the difficulty in obtaining analytical/prognostic re-
sults that significantly affect management decision-making.
Therefore, it would be appropriate to present data and anal-
ysis results in systems in the form of graphs, charts, images,
and other visual tools, which will make it easier for users/staft
to perceive and understand information. It was the scientists
C. Pimenta & A. Seco (2021) who studied this process, which
is now known as visualization. Data personalization can also
be identified in systems, which will ensure the process of
setting up an IIS for the unique needs and requirements of
a particular user when providing individual recommenda-
tions, solutions, and services, taking into account personal
characteristics, preferences, context, and other relevant pa-
rameters. An important aspect of intelligent systems is opti-
mization, which enables automation of repetitive or complex
processes, detects anomalies in them, improves productivity,
and ensures high efficiency, thereby eliminating human error.

Modern systems cannot function properly without
timely, real-time data monitoring. It is monitoring that
allows ensuring the effective operation of IIS, identifying
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possible problems and responding to them in a timely
manner, and includes checking the system’s performance,
availability, and speed; detecting intrusions and/or fraud-
ulent activities that may require an immediate response;
providing ongoing support, search and updating of IIS. As
a result, it is possible to state that the proposed properties
of PIS for the banking sector will make them more flexi-
ble, suitable for self-learning and adaptation, and provide
effective analysis in processing large amounts of data with
high-quality management decision-making.

Intelligent information systems:

information environment

It is worth mentioning the work of domestic scientists
V.L. Pleskach & T.G. Zatonatska (2011), which describes
the information environment of intelligent systems, con-
sisting of a fact base and a knowledge base. The authors
define the concept of “intelligent automated information
system” (IAIS), provide a general structure of the organi-
zation’s management process by its main characteristics. It
is in the work of these authors that the main components
of the IAIS are presented, namely, the solver (machine out-
put), the information environment and the intelligent in-
terface. In the researchers’ work, the information environ-
ment consists of a fact base and a knowledge base, and the
intelligent interface provides a machine-human dialogue in
the system, while demonstrating its learning and perfor-
mance. It should be noted that such systems do not have a
process of visualizing the results, which greatly complicates
the interpretation of the analysis and management deci-
sion-making. Data analysis in such systems is provided by
weak artificial intelligence, as it is limited in the choice of
machine learning algorithms.

The process of functioning of intelligent systems is
shown in more detail in the work of M.P. Voinarenko et
al. (2015) and its main components, such as the user inter-
face, knowledge base, interpreter and system creation mod-
ule, are presented. The structure of the systems presented
by the authors is mostly used by expert decision-making
systems (EDMS), so the user interface is proposed to be
used for entering information and commands containing
parameters aimed at the process of knowledge process-
ing and obtaining output results from the knowledge base
(KB). The structure of the IIS proposed by scientists is more
generally aimed at the intelligence of the use of information
systems, but is limited to machine learning methods.

The information processes of an intelligent information
system have been studied by domestic scientists O.V. Nes-
terenko et al. (2017), whose functioning is shown in Fig-
ure 2. As can be seen from the diagram, the user interface
component is divided into input and output data. The user
of the system receives the result based on the relevant data/
queries. This system has the following components: data
management, data processing, and machine learning. Based
on the above structure, it is to be concluded that these sys-
tems have a significant drawback: they are capable of solv-
ing problems using weak artificial intelligence algorithms.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

J Program

a Algorithm
Outcome \ |
l - 2 " Machine
DMI ( |
e n, ' a Learning
I E |
Query, data

User

Figure 2. Functioning of information processes
in intelligent information systems
Source: suggested by authors O.V. Nesterenko et al. (2017)

The study by the national author A.O. Zamula (2014)
is aimed at improving the efficiency of management of fi-
nancial and qualitative indicators of banking activities, in
which methods and models of intelligent management are
proposed. This paper describes the basic principles and
methods of using artificial intelligence, machine learning,
and data analysis to predict financial risks under the im-
proved structure of management decision-making in bank-
ing. The structure of the hybrid intelligent system for the
banking sector proposed in this paper, in addition to the
user interface, contains three main modules, namely

» data management, which includes external and inter-
nal sources of information stored in the database;

» knowledge management, which contains a knowl-
edge base relying upon the sources of conceptual descrip-
tion of banks and created product rules;

- model management, which has three main compo-
nents: a dynamic model of the banking system, a dynamic
model of the bank, and a fuzzy model of bank management.

As can be seen from the above structure (Fig. 3), hy-
brid systems, in comparison with the previous systems,
have the advantage of forming a database of models used in
data analysis, but are limited in algorithms and methods of
training/self-learning. In his work, the researcher focused
on fuzzy logic models, which are subject to subjectivity and
complexity of interpretation, limited in solving personal-
ized tasks, slow in the learning process, and have insuffi-
cient adaptability and accuracy of analysis.

Data mining is an important component of any in-
telligent system. In the work of scientists O.G. Avrunin et
al. (2022), intelligent analysis is implemented as an exten-
sion of relational databases that combine a large amount
of data with the ability to analyse, interpret and make de-
cisions. This is the highest level of the database, which
includes intelligent analysis and understanding of data to
identify complex relationships and make informed deci-
sions. Based on the results of the research, the scientists
proposed the methodology of intelligent databases (IDB),
which is appropriate to use in the structure of the banking
sector’s IIS.
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Figure 3. Information processes of intelligent information systems

Source: suggested by author A.O. Zamula (2014)

With the development of e-banking, intelligent infor-
mation systems are not practical for the mass consumer in
the financial sector. E-banking (internet banking) involves
the use of electronic devices on the Internet to conduct fi-
nancial transactions and access banking services (Domino-
va, 2020). As e-banking provides opportunities for online
transactions, analytics, and personalization, it encourages
banks to innovate and improve customer service processes.
It is for the convenience, speed, and accessibility of banking
services for customers that IIS should introduce visualiza-
tion of results and data analysis, as well as informative pan-
els (dashboards). The general structure of dashboards can
be interactive depending on the purpose and personalized
data of the target audience. However, the main components
of dashboards can be identified: controlled panels and/or
filters, graphs and/or charts, tables and/or numerical data
(indicators), geographic visualization (maps, markers, geo-
location data), additional components (advanced analytical
reports, etc.). It is important to note that dashboards can
display results tailored to a specific situation or the needs of
a particular user (Basyuk & Vasylyuk, 2010). A significant
advantage of using dashboards is their real-time use.

According to such principles, dashboards and IIS can
be implemented according to the methodology proposed
by O. Lezhnina et al. (2022). The use of the Flask (Python)
server together with ORKG library queries and the use of
Pygal library visual components allows users to receive the
results of the analysed information in mobile banking appli-
cations. The visualization of the obtained data is dynamic,
and when the filtered results are sent to ORKG, the content
of the dashboard is automatically updated. It can be noted
that mobile banking has the advantage of providing users
with access to banking services, checking account balances,
transferring funds, paying bills, and receiving notifications
of completed transactions from mobile devices online 24/7
(Zinchenko et al., 2022). American scientists have focused
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on data visualization processes (dashboards) used in inno-
vative robotic platforms (Pimenta & Seco, 2021).

The use of virtual agents (chatbots, voice bots) in FMIS
systems is promising, and it would be appropriate to in-
troduce them in the banking sector’s intelligent systems
(Pimenta & Seco, 2021). Virtual assistants (chatbots) will
provide convenient and efficient communication with the
bank, improve customer experience, and provide access to
financial services in real time. According to the study, virtu-
al assistants (VAs) use semantic and deep learning based on
artificial intelligence methods using neural networks and
their variants, which provides natural language processing,
forecasting, and personalized recommendations. In the
case of FMIS, the best VA will be the main component of
the customer support service in an intelligent information
system. The functional diagram of such a chatbot is pre-
sented in the work of A. Seco & A. Munoz (2019), in which
the helpdesk provides simultaneous support through sev-
eral channels of the user’s choice.

With the development of digital artificial intelligence
technologies, an important component of the IIS is the
data processing module, using Data mining methods
to identify useful information, patterns, templates, and
trends in large data sets. This area combines methods and
techniques from the fields of statistics, machine learning,
artificial intelligence, databases, and data visualization. The
main goal of Data Mining is to find hidden information
that can be useful for decision-making, forecasting future
trends, identifying associations and patterns between data.
To achieve this goal, various algorithms and methods are
used, such as classification, clustering, associative rules, re-
gression analysis, outlier (anomaly) detection, forecasting,
and others. Data Mining is used as a tool that allows ex-
tracting valuable information from large amounts of data
to support and/or make decisions and understand and/or
analyse business processes.
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In the architecture of an intelligent financial manage-
ment system, processes are formed by integrating a deci-
sion-making support system (DMSS) and an expert system
(ES). The decision support system consists of a model base
and human-computer interaction, while the expert system
consists of machine analysis, a dynamic database and a
knowledge base. The basis of the modernized IDSS archi-
tecture is the database, which includes a knowledge base
and a model base, allowing to obtain auxiliary information
about decisions by combining qualitative analysis (knowl-
edge substantiation) and quantitative analysis (evaluation
and analytics). Another component is a data warehouse
and a data mining approach is proposed, in which the per-
sonalized information found reflects an inherent law in the
processing of large amounts of data (Lai, 2022).

Itis in the processing of Big Data that analysis from dif-
ferent sources of information in different formats is used.
Big Data analytics allows identifying complex dependen-
cies, trends, and patterns in data, making predictions, dis-
covering associations and hidden knowledge. The authors

C. Pimenta & A. Seco (2021) propose a method of predic-
tive analytics, which is a form of advanced analytics that
determines the forecast using methods such as regression
analysis, multivariate statistics, modelling, and forecasting.
This approach to data analysis provides timely forecasting
trends in economic activity in the short term (nowcasting).
An important component of the intelligent system is the
analytics and forecasting module, which uses artificial in-
telligence (AI) methods (Ghandour, 2021) to identify fi-
nancial trends and predict risks, as well as assess the bank’s
financial performance. It is AI algorithms that enable effec-
tive management in banking institutions, which will help in
making informed decisions on asset allocation, risky trans-
actions, and financial management strategies.

Intelligent information systems: general structure
Having studied the processes of functioning of modern
IIS, it is possible to present a modernized structure of the
banking sector’s IIS, which includes six component mod-
ules (Fig. 4)
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Figure 4. A modernized structural diagram of the functioning
of intelligent information systems within the banking institution
Source: summarized and supplemented by the authors based on the research of A.O. Zamula (2014), C. Pimenta &

A. Seco (2021), O. Lezhnina et al. (2022)

As it can be seen from the diagram, the user interface
is responsible for collecting input information to the II sys-
tem. The introduction of chatbots (voice bots) in the system
will help customers perform financial transactions (money
transfers, payments, checking account balances, loan ap-
plications, blocking cards, etc.), which will ensure speed
and convenience for customers, online without visiting the
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bank or calling the contact centre. Virtual assistants can be
useful for attracting new customers by providing informa-
tion about banking services, account opening procedures,
credit terms and other financial opportunities. Virtual as-
sistants can analyse customer data, transaction history, fi-
nancial status, expenses, and other parameters to provide
personalized advice and recommendations.
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The core of the data management module is an intel-
ligent database that stores data on customers, their finan-
cial transactions, services, and products. The database can
be distributed according to the needs of the banking in-
stitution, allowing data to be stored on servers/clouds and
providing access to various nodes of the II system. In the
system, the management module is responsible for man-
aging the IIS, including controlling access to the system,
setting parameters, monitoring, and allocating resources
among various components. This module includes the fol-
lowing components: data processing, which is responsible
for processing and analysing data by selecting informa-
tion from the database and processing it using various ar-
tificial intelligence algorithms; security, which is respon-
sible for authentication and authorization of users, data
encryption, detection, and elimination of security threats,
activity monitoring, etc., integration, which is responsible
for interacting and exchanging data with other systems,
such as customer relationship management (CRM), pay-
ment processing systems, reporting systems, etc. (Abdal-
la et al., 2020).

A component of an II system such as a knowledge
management module will ensure the management and dis-
tribution of knowledge for banking institutions of different
groups and activities. The rules developed using fuzzy logic
methods contribute to the efficient processing and use of
knowledge to support business processes, decision-mak-
ing, and the development of banking institutions. The main
functions of the knowledge management module include:
knowledge storage, which provides mechanisms for pre-
serving and integrating knowledge, ensuring its security
and confidentiality by controlling access and access rights;
search and selection of knowledge, which provides fast and
efficient search for knowledge in the system by keywords
by similarity, performs filtering, and provides personalized
recommendations; analysis and updating of knowledge,
which provides tools for identifying new dependencies and
relationships, detecting anomalies or irrelevant knowledge,

Table 1. Main features of intelligent information systems

and helps customers identify specific knowledge fragments
(comments, feedback, reviews, etc.).

The model management module modified in the sys-
tem will allow effectively managing the life cycle of mod-
els used for analysis, forecasting, optimization, and deci-
sion-making. This module provides centralized storage,
version control, access, and management of models in an
intelligent system and contains the following components:
analytics, which provides the process of identifying, inter-
preting and communicating useful information from data
and includes the use of statistical methods, mathematical
models, machine learning and other techniques to identify
dependencies, trends, and patterns in information for the
purpose of understanding, forecasting and decision-mak-
ing; forecasting, in which, based on data analysis, forecasts
of future events and trends can be made, and models can be
used to optimize business processes and make further deci-
sions; risk assessment, which is responsible for the process
of identifying, analysing and assessing threatening events
or situations that may adversely affect the goals, projects, or
activities of banking institutions, and, if identified, allows
for informed decisions and measures to be taken for their
effective management (Arjun et al., 2021).

The dashboards added to II systems generate output
information for analytical reports and graphs that provide
clear and comprehensive information about the bank’s
financial stability. This helps both users and bank man-
agement to visually receive information to simplify deci-
sion-making and relevant financial management strategies.
The functioning of the proposed IIS framework in the
banking sector will help banking institutions to increase
the return on equity, improve customer service more effi-
ciently and effectively with high real-time accuracy, predict
financial stability, and ensure financial stability. As a result,
let us compare the key aspects of intelligent information
systems in the banking sector with the existing intelligent
systems (Table 1), which were considered in this study, with
the proposed Al system of the banking sector.

A type of intelligent information systems

Main features of IS

IAIS

IDSSBM

FMIS IDSS

Data analytics big data big data fuzzy logic predictive data mining hybrid
Methods _of artificial Machllne Neural Expert Deep learning Deep learning Deep learning
intelligence learning networks systems
Prediction supervised supervised supervised  unsupervised unsupervised reinforcement
learning learning learning learning learning learning
Robotization of chatbots,
processes absent absent absent chatbots absent voice bots
Risk assessment absent absent absent present absent present
Planning absent absent absent absent absent present
Cybersecurity absent absent absent present absent present
Visualization of absent absent absent present absent present
processes

Source: developed by the authors based on the research of scientists O.V. Nesterenko et al. (2017), V.L. Pleskach &

T.G. Zatonatska (2011), A.O. Zamula (2014)
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Judging by the results obtained, it can be concluded
that the proposed model of the banking sector’s IIS is pow-
erful and eflicient, providing accurate data analysis, clear
decision-making, and personalized services. Intelligent in-
formation systems in banks have a high potential for use
in banking, which will significantly increase the efficien-
cy, accuracy, and quality of financial transactions and the
banking system as a whole. II systems are becoming an
important tool for decision-making support, customer in-
teraction, and risk management. However, it is worth not-
ing that research and development is ongoing to expand
the functionality of II systems and improve them for wide-
spread implementation in banking institutions of various
groups and activities. It is possible to assume that intelli-
gent information systems will modernize the information
systems of electronic banking and mobile banking, which
were studied by O. Moroz (2019) and will increase their ef-
ficiency in functioning. In addition, it will be appropriate
to adapt intelligent information systems on crowdfunding
and crowdsourcing platforms, which will lead to significant
benefits for all participants in the financing process (Le-
onov et al., 2019; Tanklevska et al., 2023).

Summarizing the results of the study, it can be said that
these intelligent information systems are able to show high
potential in risk management, optimize management pro-
cesses and plan strategic decisions to increase the level of
financial sustainability and stability.

Conclusions

The research conducted in this paper shows that intelli-
gent information systems are a powerful tool in banking.
Based on the results of the analysis, the paper substanti-
ates the properties of II systems that should be observed
when designing them. Conclusions are drawn: Firstly,
the proposed intelligent systems use analytical methods,
algorithms for automatic analysis and interpretation of
large amounts of data, which greatly contributes to under-
standing trends, customer demand, considering all possi-
ble risks. Secondly, intelligent information systems should
use artificial intelligence and machine learning to auto-
mate decision-making processes, which will help with the
analysis of customer data, previous transactions, and oth-
er behavioural factors. This is what provides personalized

machine learning to identify suspicious activity, which
will significantly protect the system from unauthorized
access to banking information. In addition, intelligent
information systems in banks should provide interac-
tivity and personalization for customers, provide online
interaction opportunities, and provide support in solv-
ing problems through various communication channels.

The article confirms the hypothesis that the proposed
model of IIS in the banking sector is capable of analysing
large amounts of data using algorithms and machine learn-
ing methods, allows creating forecasts of possible risks,
visually providing customers with personalized informa-
tion, and recognizing unauthorized logins and suspicious
transactions. The development of intelligent information
systems is relatively rapid, and in the future, they will be
supplemented by financial analytics methods and models,
which will allow for a clearer assessment of external factors
affecting the financial stability of banking institutions. This
approach allows for a full analysis of the current econom-
ic situation and monetary and banking statistics: SWOT
analysis, analysis of the banking services market, the mar-
ket share held by the bank, its position among competing
banks; analysis of assets, liabilities, liquidity, profitability;
structural analysis of assets and liabilities; financial risk
analysis. Financial sustainability in intelligent information
systems is enhanced by the ability of IIS to analyse and
forecast, respond quickly to changes, automate processes,
and improve risk management, and help ensure the stabili-
ty and reliability of the banking sector.

Hence, it is to be concluded that intelligent informa-
tion systems are designed to optimize the banking sector’s
performance, help banks analyse and understand large
amounts of financial data, make informed decisions, and
improve the quality of customer service. IIS are becoming
an integral part of the modern banking sector and contin-
ue to develop, providing innovative digitalization oppor-
tunities. In the future, promising areas in this context will
include research aimed at developing AI models that help
banks identify and assess risks associated with lending, in-
vestments, and financial transactions, as well as research
related to the development of methods for detecting and
responding to cyber threats.

recommendations and offers to customers in optimizing Acknowledgements
credit risks, and will help improve customer service pro-  None.
cesses. Thirdly, intelligent information systems in banks .
can detect and prevent fraud and cyberattacks, and should Conflict of Interest
use anomaly detection algorithms, network analysis, and  None.
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IHTenekTyanbHi iHpopMaLiitHi cucTeMmn 6aHKIBCbKOro CeKTopy:
3arasbHa XxapakTepucTUKa Ta iHpopmauiiHe cepeaoBuLe
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AHoTauifi. Y 3B’A3Ky 3 CTpiMKUM po3BUTKOM ImdpoBiszanii Ta iHpopMalLiliHUX TeXHOIOril, aKTya/IbHUM 3aBIaHHAM
[I0CTa€ NOCTIIPKeHHA iHTeneKTyanpHux indopmaniitaux cucreM (IIC) B 6ankiBcbkoMy cexTopi. Came iHTelIeKTyalbHi
inbopmarniriai cucremn 3paTHi 3abe3mednTy onTMMisanio OaHKIBCPKMX IIPOLECIB, HiBUINUTK piBeHb Oesmexu, a
TaKOXX HOKPAIIUTU AKICTb OOCIYroByBaHHA K/II€HTIB, 3MEHINMTY PU3MKM Ta OITUMI3yBaTy BHYTPIIIHI IIpolecu
ynpasiiHHA GiHaHCOBOIO CTiliKicTI0. MeTOH IOTOYHOIO HOCIIPKEeHHA € PO3KPUTTA IoTeHIiany Ta BBy 1IC Ha
IIpOlLlecy YIpPaBTiHHA 0aHKIBCbKOI [ifANBbHOCTI; BUBYEHHA IX MOXKIMBOCTeN. 11 HOCATHEHHS IIOCTaB/IeHOI MeTH B
TaHOMY HOCTiIPKeHHi 610 BUKOPUCTAHO aHA/IITMYHMIT iXi, 30KpeMa, MeTopy iHpopManiitHoro Ta Mop¢onorivHoro
aHaJIi3y MaHMX, a TAKOXX METOJ, y3arajbHEHHS, 110 JO3BOAM/IO BUIUIMTYU K/IKOYOBI aCIeKTH, O3HAKM Ta BIACTUBOCTI
iHTenexTyabHMX iHPOPMALIITHIX CUCTeM 6aHKiBCHKOT'O CeKTOPY, IPUBECTH y3araJIbHEeHY iX CTPYKTYpY 3a BiAIIOBifHIMMI
nponecamMy QYHKIIOHYBaHHA. Y JaHiil CTATTi IPOBENeHO y3araJbHeHHS I'PYNV iHTelIeKTyaJbHUX iHpopMalitHKMX
crcteM OaHKiBcbkoro cexTopy (IICEC), ix 3arayibHi 03HaKM Ta BIACTUBOCTI, 3aIIPONOHOBAHO iHHOBALI/IHY apXiTeKTypy
mifTpuMKY (iHAHCOBOrO VIpaB/IiHHA, BM3HAUEHO IX IlepeBaryM B IOPIBHAHHI 3 ICHYIOYMMM iHTeNeKTyaJlbHUMMU
cyucTeMaMu. Y pe3y/bTari JOCI/PKEeHHS JOBeIeHO, o iHTeeKTyanbHi iHpopMauiiiHi cucTeMn 6aHKIBCHKOTO CEKTOPY
HajineHi TiOpMIHOI aHATITUMKOIO JaHMX, IO 3a0e3ledyeTbcs MeTOHAaMU ITIMOOKOrO HaBYaHHA 3 BUKOPMCTAHHAM
HeCaHKIIIOHOBaHi BXOAM Ta Iil03pi/i TpaH3aKIil; 3aBIAKY BipTya/JIbHUM aCUCTEHTaM, IpUAATHI poOOTU3yBaTH IIpoLiecu
yIpaB/IiHHA; Bidya/IbHO HaJjaBaTy pe3y/IbTaTy aHa/li3y BeIUKUX 0OCATIB JaHMX B pexxyMi peanbHoro yacy. ITposeneni
B Ipali JOCH/PKEHHS CBifyaTbh, L0 3aIPOBA[PKEHH:A IHTENIeKTyaJIbHUX iHPOpPMALiHUX CUCTeM B OaHKiBCHKOMY
CEKTOPi MAaIOTh BUCOKY IIPAKTUYHY LIIHHICTD, TaK K 3a6e3neqyloTb IHTEpaKTUBHICTD Ta NIEPCOHAMI3ALiI0 A1 KIi€HTIB,
MOXJIMBOCT] OH/TalIH-B3a€MOJIi, Hajal0Th MiATPUMKY y BUpilleHHi Ipo6/eM depe3 pi3Hi KaHaIM KOMYHiKamii

KnioyoBi cnoBa: IITyuHMiT iHTeNeKT; HPOTHOCTWYHA aHAJiTMKa; MAaIIMHHE HAaBYaHHA; Hambopp; dYaT-60T;
iHTenmexTyanbHNUIT aHai3; QpiHAHCOBA CTIMKiCTD
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