
Ⅰ. Introduction

Artificial Intelligence (AI) and its manifestations 
such as AI-based conversational robots, are often 

illustrated as the drivers of the fourth industrial revo-
lution (David et al., 2022; Mhlanga, 2022). Enholm 
et al. (2022) describe AI as the computerized stim-
ulation of human intelligence. In other words, much 
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like human intelligence, AI is intangible, yet embodied 
through systems such as robots (Kot and Leszczyński, 
2022; Prentice et al., 2020). In this sense, AI is “an 
applied discipline that aims to enable systems to identi-
fy, interpret, make inferences, and learn from data 
to achieve predetermined organizational and societal 
goals” (Enholm et al., 2022, p. 1713). 

Research surrounding the AI discipline has grown 
tremendously as it remains an attractive topic to stake-
holders both in the industry and the academia (Rafiq 
et al., 2022). On the industrial side, over 80% of 
the organizations perceive AI as a strategic prospect, 
and 85% believe AI offers a competitive edge (Enholm 
et al., 2022), prospectively making the AI market 
worth USD 267 billion by 2027 (Mogaji and Nguyen, 
2021). Consequently, academia has extensively con-
ducted research concerning AI and its embodiments. 
For example, medical research presently focuses on 
embodying AI in the form of robo-advisors which 
may assist medical professionals (van de Sande et 
al., 2022; Rowe et al., 2022). Similarly, AI research 
in tourism focuses on information systems, like con-
versational agents, that reportedly provide insights 
to all stakeholders, such as personalized recom-
mendations for customers (Solakis et al., 2022), and 
thereby, improving tourists’ engagement and experi-
ences (Rafiq et al., 2022). 

As such, a trend can be observed in the AI literature 
in which the most common academic focus is on 
the intricacies of agents that disperse information 
to the user (Bawack et al., 2022; Goel et al., 2022; 
Hentzen et al., 2022; Tran et al., 2019). In this case, 
the user can be any entity seeking any information 
from an agent that can “analyze inputs including hu-
man authored messages, communication history, per-
sonal information, or any other source of data. The 
agent may then suggest, augment, modify or produce 
messages to achieve an expected outcome” (Hancock 

et al., 2020, p. 90). These agents, in some instances, 
may also deliver information unsought, but is person-
alized, strategically valuable, related to decision-mak-
ing, actionable into outputs, etc. An example for such 
instances would be e-commerce conversational robots 
presenting unsought, yet personalized suggestions 
during shopping (Lim et al., 2022). 

Considering this significant shift in the industrial 
and academic focus onto such AI agents in a short 
span of time, several researchers have provided in-
dustry-centric reviews to uncover evolutionary field 
nuances and emerging agents. For example, Xing et 
al. (2019) have conducted a bibliometric analysis on 
conversational agents in the health industry. Similarly, 
Yörük et al. (2023) have bibliometrically analyzed 
service robots in the hospitality industry. However, 
a chief adopter of such agents is banks (Hentzen 
et al., 2022; Trivedi, 2019) – which makes banks, 
a common theme for information system literature, 
like AI research (Adam et al., 2021). Yet, to the best 
of our knowledge, no study has analyzed such agents 
in banking, in a similar manner. Consequently, our 
research focuses on the AI agents that are exclusive 
to banks in a bibliometric discipline for the following 
reasons: First, the consumer reliance on virtual bank-
ing agents like chatbots has steadily increased since 
the covid-19 pandemic (Tut, 2023). The industry may 
find it necessary to embrace emerging trends and 
adapt existing agents to better align with consumer 
needs. This reliance on novel momentum could entail 
the implementation of new agents or further enhance-
ment of existing ones, ensuring that they adequately 
cater to the evolving demands of consumers. (Sihotang 
and Hasanah, 2021). Moreover, while the integration 
of AI and banking has been a longstanding phenomen-
on (Kaya et al., 2019), the sudden spike in the usage 
of banking conversational agents post-pandemic war-
rants a need to quantify the trends. Analyzing and 
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indexing the depth of such trends in banking research 
will contribute to future industrial research concern-
ing the development and betterment of the agents. 
Second, we argue that focusing scientometric analysis 
on a particular industry will offer a highly accentuated 
outlook for stakeholders in academia and industry 
e.g., they may assist scholars evaluate the present 
literature depth and impact regarding the industry 
in question and address future research directions 
(Kim et al., 2021). Third, the lack of scientometric 
coverage on research investigating conversational 
agents exclusive to banking, creates a gap in the exist-
ing literature that requires researchers’ attention.

To delve deeper into the subject matter, the study 
aims to address the following detailed research ques-
tions:

1. Within the domain of Banking Conversational 
Agents, how has research evolved over time? 
Specifically, what are the notable trends and 
advancements in terms of Performance Analysis 
and Science Mapping?

2. Based on this retrospective examination, what 
can be predicted about the future trajectory 
of research in this field?

To answer these questions, we utilize a range of 
quantitative techniques designed to analyze extensive 
datasets pertaining to the relevant literature, within 
the following scope: a) The review corpus includes 
116 papers extracted from the Scopus and Web of 
Science databases, b) Using the corpus, the review 
contributes to the literature in two methods: i) 
Performance Analysis, and ii) Science Mapping. 

i) The performance analysis reveals metrics related 
to publications and citations regarding the con-
versational agents in banking. Performance 

Analysis, referred to as the hallmark of biblio-
metric analysis, is a descriptive technique that 
presents the performance of different research 
constituents (e.g., authors, countries, and jour-
nals) through various measures such as, the 
number of publications from each author or 
country, number of citations, and the time-span 
of publications (Donthu et al., 2021a; Donthu, 
2021b). 

ii) The science mapping identifies the present 
themes, existing relationship among topics, and 
potential future topics within the banking con-
versational agent domain. Science Mapping, 
on the other hand, analyses the relationship 
between the research constituents through 
measures such as, the relationship among au-
thors or countries, co-cited publications, etc. 
(Donthu et al., 2021a; Donthu, 2021b) 

We have used the Clavariate Analytics Web of 
Science and Elsevier Scopus databases to generate 
the corpus for conducting the assessments above 
(Sana et al., 2023). In addition, our study also enriches 
the analysis further by visualizing the quantified find-
ings using the VOSviewer version 1.6.19. With these 
assessments, the organization of this article is as fol-
lows: In the subsequent section, Section 2, we delve 
into the method employed for conducting this review 
and present the articles encompassed within. Section 
3 is dedicated to discussing the results derived from 
the aforementioned methods. Moving forward to 
Section 4, we present the thematic clusters that have 
been identified along with their potential evolu-
tionary trajectories. Section 5 entails a comprehensive 
discussion on the limitations of this review and offers 
suggestions for future research directions. Finally, 
we conclude the article with a section highlighting 
the implications drawn from the study.
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Ⅱ. Data and Methods

Bibliographic information obtained from the iden-
tified databases is used in bibliometric procedures. 
A scientific research and comprehensive picture of 
any research field are made possible by the biblio-
metric analysis carried out using the aforementioned 
information. The number of bibliometric reviews 
in various fields of study has expanded as a result 
of the availability of bibliographical data (Ellegaard 
and Wallin, 2015). Likewise, the financial researchers 
have also produced numerous reviews based on bib-
liometric data related to the financial subfield consid-
ered for the review. Examples of such works include, 
Goodell et al. (2023), Gallego-Losada et al. (2022), 
Khan et al. (2022); Li and Xu (2022), Naeem et al. 
(2022) and Zhang et al. (2019). Accordingly, following 
Donthu et al. (2021)’s four-step process, our study 
analyzes the bibliometric information related to AI 
agents in banks. The steps include― (i) defining 
the goals and scope of the review, (ii) analysis method 

selection, (iii) data gathering, and (iv) analysis, and 
result summary (see <Figure 1>).

2.1. Stage 2: Selecting an analysis method 

This study seeks to examine conversational agents 
with AI in the banking domain using bibliometrics 
as a research method. Bibliometric analysis is a qual-
itative research methodology that aids in revealing 
the intellectual framework, historical development, 
current state of knowledge, trending issues, and re-
search implications for the future in relation to the 
area of interest (Donthu et al., 2021). As a general 
principle, this methodology analyzes large databases 
of extant literature statistically and mathematically 
to summarize research constituents, including the 
most influential authors, studies, sources, and coun-
tries (Adil et al., 2022; Donthu et al., 2021; Ellegaard 
and Wallin, 2015; Ellegaard, 2018; Narin et al., 1994; 
Wallin, 2005). Furthermore, existing patterns and 
focus of literature that may contribute to the better 

<Figure 1> Research Flow Diagram
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comprehension of a domain can also be uncovered 
with bibliometric analysis (Khan et al., 2022). 

Although the possible outcomes of bibliometric 
analysis are numerous, application of the analysis 
to fit the purpose of the study often limits the re-
searcher to consider only a handful of analytical ap-
proaches within the bibliometric discipline 
(Linnenluecke et al., 2020). Hence, as part of the 
performance analysis, we assessed publication metrics 
(such as, the total number of publications) and citation 
metrics (like, the total number of citations). The sec-
ond step of the performance analysis involved evaluat-
ing the relationship between research constituents 
using citation analysis and co-occurrence analysis.

2.2. Stage 3: Gathering the Necessary Data

The third stage of our research involved gathering 
data for analysis. First, we selected the appropriate 
databases for obtaining the publication dataset. 
Researchers have repeatedly emphasized the suit-
ability of the Web of Science and Scopus databases 
for synthesizing the extant literature (Adil et al., 2022; 
Dogra et al., 2022; Pranckutė, 2021; Zhu and Liu, 
2020). Accordingly, researchers (such as Ertz and 
Leblanc-Proulx, 2018; Sana et al., 2023) have com-

bined data from both the databases for their study. 
As such, since our topic of interest is still in its 
early stage, we chose both Web of Science and Scopus 
databases to obtain a comprehensive dataset. 

Second, we created search phrases, as presented 
in <Table 1> to find the relevant publications, in 
the following manner. Due to the fact that the concept 
of conversational agents is still in its infancy, extant 
literature uses a variety of synonymous terms. Thus, 
to develop comprehensive search strings, we followed 
multiple steps. a) to identify and select the appropriate 
keywords to represent conversational agents, 
in-depth reviews of previous works of Agarwal et 
al. (2022), Ion and Lee (2017) and Bajwa et al. (2022), 
were conducted. b) the authors reviewed the selected 
keywords to identify and eliminate the irrelevant 
ones, such as “home assistants”, “big data” and 
“learning algorithm”, and considered the relevant 
ones. Our initial search, thus produced 275 results. 

Third, any search engine is prone to providing 
inaccurate bibliometric and bibliographic data (Baker 
et al., 2021). As a result, direct processing of such 
results without data cleaning may result in improper 
assessment (Donthu et al., 2021). Hence, we cleaned 
the data as shown in Figure 1― a) in order to do 
an accurate topical analysis, we primarily removed 

Search engines Scopus and Web of Science
Search date 10th of March, 2023

Search phrase
Various combinations of the following phrases: i) to denote conversational agents: “Chatbot*”, 
“Virtual assistant*”, “Conversational agent*”, “Natural language*”, “Virtual agent*”, “Personal 
assistant*”, “Dialogue system*”, “Robo$advisor*” AND ii) to denote banks: “bank*”

Document types “Articles”, “Conference papers” and “Reviews”
Article languages “English”

Content selection Manually screen the “titles”, “abstracts”, and “keywords” sections of the publications to 
identify content relevant to the study

Initial number of identified publications (132 from Web of Science) + (143 from Scopus) = 275
Publications selected for study (49 from Web of Science) + (67 from Scopus) =116

<Table 1> Data Collection
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many terms from titles, abstracts, and author-speci-
fied keywords. For instance, we changed several plural 
nouns to their single equivalents, such as “chatbots” 
to “chatbot(s),” “banks” to “bank,” “assistants” to 
“assistant”, etc. The phrases that have a similar mean-
ing are also combined (e.g., “robo-advisor” and “robo 
advisor” were combined to get “robo advisor,” etc.). 
Next, we screened the abstracts of the collected data 
to eliminate repeated results and false positives― 

i.e., publications that contained the words from the 
search phrase in the “titles” or “author keywords” 
section, but were deemed irrelevant after the review 
of abstract. As such, papers which talk about “banks” 
irrelevant to our study, like “bio banks”, “blood banks”, 
and “tree banks” (e.g., Gandrud and Hallerberg, 2019; 
Li et al., 2021), publications related to data mining 
and related technologies that do not assist conversa-
tional agents (e.g., Cohen and Smith, 2010), pub-
lications that assess management information sys-
tems that provide humanly incomprehensible outputs 
for other systems (e.g., Carrasco et al., 2012 and 
Kawamura et al., 2019), and/or call routing systems 
(e.g., Zitouni et al., 2003), and so on, were dropped 
from any further consideration. 

Additionally, we included publications that discuss 
the role of conversational agents in bank branding 

(e.g., Creelman, 2022), contributed to the develop-
ment of modern artificial intelligence systems (Kuo 
et al., 2003), and evaluated conversational agents 
based on bank-specific datasets (e.g., Casanueva et 
al. 2020). In addition, we also considered publications 
that conduct co-industrial analysis with banking (e.g., 
Au et al., 2021), consider agents that provide highly 
contextual information like loan advisory (e.g., 
Stevenson et al., 2021), include banking conversa-
tional agents to their assessed list of technologies 
(e.g., Flavian et al., 2022), while focusing on the broad-
er financial industry, provide implications specifically 
for banks, like Taylor et al. (2023), Huang et al. 
(2021) and Hwang and Kim (2021), and so on. As 
the study addresses an emerging topic and intends 
to present the topics evolution throughout the years, 
the researchers decided not to limit the research 
period. Therefore, after applying such stringent in-
clusion/exclusion criteria, our final dataset resulted 
in 116 records from two different databases (Web 
of Science and Scopus) published between 
2003 and March 2023 (see <Figure 2>). 

2.3. Stage 4: The Analyses

For the analysis, we first combined the datasets 

<Figure 2> Growth of Publications over the Years
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Metric Value
Total publications (TP) 116
Number of sources 72
Number of keywords 404
Number of active years of publication (NAY) 12
Productivity per active year of publication (PAY = TP/NAY) 9.66
Number of contributing authors (NCA) 364
Average number of authors per publication (NCA/TP) 3.13
Sole authored publication count (SA) 12
Co-authored publication count (CA) 104
Academic publication count (TP-A) 96
Industrial publication count (TP-I) 9
Publications from academia-industry collaboration (TP-AI) 11
Total number of citations (TC) 1813
Average number citations per publication (TC/TP) 15.62
Average number citations per active year of publication (NAY/TC) 151.08
Collaboration index (NCA/TP) 3.38
Collaboration coefficient (1-(TP/NCA)) 0.68
Number of cited publications (NCP) 81
Proportion of cited publications (PCP = NCP/TP) 0.69
i-index (i-10) 21

<Table 2> Performance Analysis

<Figure 3> Number of Publications Per Country
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from the selected databases following Kumpulainen 
and Seppänen (2022) and Kasaraneni and Rosaline 
(2022). As such, the format of research constituents, 
such as “authors”, “references”, and “citation count” 
were amalgamated to produce a bibliographic data-
base file in .csv format, to fit the Scopus-based data 
file analysis in the VOSviewer software. 

Next, we dissected the dataset into the following 
indicators: a. quantity indicators to present the nu-
merical data in the final dataset, b. qualitative in-
dicators to present the academic influence of the 
identified dataset, and c. structural indicators to pres-
ent the interplays between the factors (e.g., countries 
and authors) in the dataset. Using these indicators, 
we conducted the following analyses. 

2.3.1. Performance Analysis

In this regard, under the performance analysis 
(see <Table 2>), first, we uncovered the following 
publication-related metrics: i) Total publications, ii) 
Number of sources, iii) Number of author keywords, 
iv) Active years of publication, v) Productivity per 
active year of publication, vi) Number of contributing 
authors, vii) Average number of authors per pub-
lication, viii) Number of sole authored publications, 
ix) Number of co-authored publications, x) 
Publications from academia, xi) Publications from 
industry, xii) Publications from industry-academia 
collaboration, xiii) Growth of publications over the 
years (refer to <Figure 2>), xiv) Top sources based 

Most Productive Sources
(Alphabetical Order) Publications Number of 

Publications
Source SJR 

(2021)
Rank based 

on SJR

International Journal of Bank Marketing Eren (2021); Mogaji and Nguyen 
(2022); Northey et al. (2022) 3 0.886 4

Lecture Notes in Networks and Systems
Ivanova et al. (2020); Mane et al. 
(2022); Palomino-Navarro and 
Arbaiza (2022)

3 0.151 11

Advances in Intelligent Systems and Computing Kaufman (2020); Tenemaza et al. 
(2020) 2 0.215 10

Computers in Human Behavior Kim and Im (2023); Huang and Lee 
(2022) 2 2.174 1

Concurrency and Computation-Practice & Experience Allegue et al. (2021); Kaushal and 
Yadav (2023) 2 0.309 9

Expert Systems with Applications Carrasco et al. (2012); Pisařovic et 
al. (2022) 2 2.07 2

IEEE Access Garcia-Mendez et al. (2020); 
González-González (2022) 2 0.927 3

Journal of Financial Services Marketing Lappeman et al. (2022); Manshad et 
al. (2022) 2 0.511 7

Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and 

Lecture Notes in Bioinformatics)

Lothritz et al. (2021); Quah and 
Chuna (2019) 2 0.407 8

Sensors Dang et al. (2021); Huang et al. (2021) 2 0.803 5

Sustainability Au et al. (2021); Hwang and Kim 
(2021) 2 0.664 6

<Table 3> Source-Related Metrics
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on their number of publications (refer <Table 3>).  
xv) Top publications based on publication citation 
count (refer <Table 5>) and source quality (refer. 
<Appendix A>), and xvi) Country-related metrics 
(refer <Figure 3> and <Table 4>). 

Second, the following metrics are related to cita-
tions: i) Total number of citations, ii) Average number 
of citations per publication, iii) Average number cita-
tions per active year of publication, and iv) Citation 
growth over the years (refer <Figure 4>).  

Third, the following metrics are related to citations 
and publications (refer <Table 2>): i) Collaboration 
index, ii) Collaboration coefficient, iii) Number of 
cited publications, iii) Proportion of cited pub-
lications, and iv) i-index, where i is the number of 
publications at least cited i times (e.g., i = 10, i = 
100, etc.).

2.3.2. Science mapping

Under the science mapping analysis, we performed 
the following analyses: 

i) Citation analysis: Citation analysis helps the 
study gain various insights in the domain of 
interest. First, as observed in <Table 5> and 
<Figure 4>, it helps the study identify the most 
influential authors and publications. 

After identification, it sequences them based on 
their level of contribution and impact on the research 
field (Goodell et al., 2023). In other words, the number 
of citations received by a publication demonstrates 
its relevance and degree of contribution to the re-
search field (Donthu et al., 2022; Khan et al., 2022) 
as presented in <Appendix A>. 

ii) Bibliographic coupling: Bibliometric coupling 
is another kind of science mapping technique 
that functions under the assumption that pub-
lications with common references also present 
similar content (Khan et al., 2022; Rohm, 2018). 
The analysis thematically clusters publications 
based on common references with time 

Top productive countries Number of Publications
USA 21
India 20

Taiwan 9
Spain 8

Germany 6
Vietnam 5
Indonesia 5

<Table 4> Countries with Most Publications

<Figure 4> Citation Count Per Productive Year
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parameters. Applying such parameters helps 
recent, niche and low-cited publications gain 
discernibility, unlike the co-citation analysis. 
Hence, this technique helps industrial scholars 
uncover the recent developments and trends 
in any given research field (Donthu et al., 2021; 
Goodell et al., 2023). 

iii) Co-word analysis: Unlike the previous science 
mapping techniques, co-word analysis does not 
focus on publications and references. This tech-
nique establishes thematic clusters based on 
words shared by publications. Such words could 
be extracted from the “author keywords” section 
of publications (Goodell et al., 2023; Khan et 
al., 2022). In the case of keyword absence, the 
technique may rely upon the “title” or “abstract” 

or “full text” sections to extract the words needed 
for clustering. Similar to the co-citation analysis, 
co-word technique assumes that words appear-
ing together are thematically similar (Donthu 
et al., 2021; Khan et al., 2022). 

iv) Co-authorship analysis: As the name suggests, 
it is a science mapping technique that examines 
the collaborations among authors in any selected 
research field. Apart from the basic identification 
of co-authorship, this technique also categorizes 
the social relationships among the authors, such 
as countries. Co-authorship analysis remains an 
important science mapping technique as collabo-
rations as it helps stakeholders in numerous ways, 
such as the identification of underrepresented 
countries (Burton et al., 2020; Donthu et al., 
2021; Linnenluecke et al., 2020). 

Ⅲ. Results 

Our analysis produced the following results and 
implications for the field of AI conversational agents 
in banking

3.1. Performance Analysis

3.1.1. Publications, authors, countries and 
citations in the AI conversational agents 
in banking literature

Our analysis uncovered the following performance 
metrics (refer <Table 2>). First, in <Figure 2>, the 
publication count is plotted against the years in which 
they were published to show the publication trend 
of AI conversational agents in banking. This illus-
trates that conversational agents in banks are not 
a recent development and have been pondered upon 

Authors Number of Publications
Mogaji E 3

Nguyen N P 2
Cekic T 2

Chang Y J 2
Chen K 2

Cheng Y M 2
Darena F 2
Denizo O 2

Donder E B 2
Garcia-Mendez S 2

Kilic O F 2
Kim J 2

Kuo H K J 2
Lee C J 2
Li C H 2

Manav Y 2
Neerincx M A 2
Prochazka D 2
Sfenrianto S 2

<Table 5> Authors with Most Publications
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since 2003. Yet, the fourth industrial revolution’s 
advent has recently led to a surge in this particular 
research stream within the financial domain. 
Accordingly, the recent years 2019 (14 publications), 
2020 (20 publications), 2021 (29 publications), and 
2022 (29 publications) have produced the largest 
output. Consequently, the exciting trend is likely to 
continue in 2023 as well as 9 articles (or 31% of 
total publication count in 2022) have been published 
during the first quarter of 2023. 

Second, using citation analysis, the prominent pub-
lications in the field of research ranked based on 
their citation counts are presented in <Appendix 
A>. Gomber et al. (2018) top the list with 1012 cita-
tions, followed by Trivedi (2019) (92 citations), and 
others. Likewise, Trivedi (2019), and Eren (2021) 
have published leading sole-authored publications 
with the most citation counts. 

Third, based on SJR score, the publications of 
Gomber et al. (2018), Flavian et al. (2022), and Trivedi 
(2019) top the list as observed in <Appendix B>. 

Fourth, using citation analysis we uncovered the 

leading authors based on publication count, as pre-
sented in <Table 4>. Out of the 19 identified authors 
with 2 or more publications, Mogaji E tops the list 
with 3 publications (Abdulquadri et al., 2021; Mogaji 
and Nguyen, 2022; Mogaji et al., 2021), followed 
by the others. Moreover, Cheng Y M has solely auth-
ored two publications (Cheng, 2023; Cheng, 2020), 
unlike others in the list. All of the aforementioned 
publications have majorly focused upon the accept-
ance of conversational agents either from the industry 
perspective or the consumer perspective. As such, 
we implicate that the present focus of literature is 
on exploring the intricacies of the acceptance of bank-
ing conversational agents by the industry and the 
consumer. 

Fifth, we used the co-authorship technique, as-
sessed based on authors, to identify the leading collab-
orators in our field of interest (refer. <Figure 5>). 
Garcia-Mendez S. tops the list with 8 collaborations, 
followed by the others with 4 collaborations each. 

Sixth, as presented in <Figure 4>, the citation count 
grew along with the publications (refer. <Figure 

<Figure 5> Co-Authorship Analysis (Authors)
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2>) with an average citation count of 15.62 per 
publication and 151.08 per active year of publication 
(refer. <Table 2>). 

Seventh, India (20 publications), USA (21 pub-
lications), and Taiwan (9 publications) have pub-
lished the most articles, in our research field of 
interest. Given the sheer size and expected growth 
of Fintech markets in USA, China and India 
(Howarth, 2023), the results are not surprising. 

Finally, <Figure 6> portrays the co-authorship 
analysis with countries as the control unit. Out of 
the 50 countries, 27 have collaborated with other 
countries. UK tops the list with 6 collaborations, 
followed by Vietnam (4 collaborations), USA, (4 col-
laborations), India (3 collaborations), and others (2 
collaborations or less).

3.1.2. Prominent Sources of Identified 
Publications

We have presented the influential journals that 
have contributed to our field of interest in <Table 
3>. First, the International Journal of Bank Marketing 
and Lecture Notes in Networks and Systems have pub-
lished 3 articles each with a combined citation count 
of 50. Next, Advances in Intelligent Systems and 
Computing, Computers in Human Behavior, 
Concurrency and Computation-Practice & Experience, 
Expert Systems with Applications, IEEE Access, Journal 
of Financial Services Marketing, Lecture Notes in 
Computer Science (including subseries Lecture Notes 
in Artificial Intelligence and Lecture Notes in 

Bioinformatics), Sensors, and Sustainability have pub-
lished 2 articles each. Second, <Table 3> also presents 
the most prominent of these sources based on their 
SJR score. Accordingly, Computers in Human 
Behavior, Expert Systems with Applications, and IEEE 
Access are the top three productive high-ranking jour-
nals in the AI conversational agents in banking 
literature. In these publications, a pattern is observed 
where majority of the focus is on consumer acceptance 
of conversational agents (e.g., Eren, 2021; Huang and 
Lee, 2022; Kim and Im, 2023). Moreover, Journal 
of Financial Services and Journal of Bank Marketing 
are the core financial journals in this list. This surpris-
ing lack of financial journals in the list implicates 
another possible trend, which focuses on uncovering 
the convolutions of conversational agent acceptance 
among consumers and the industry with an inten-
tional focus on banking. As banks are often regarded 
as the primary and largest adopters of any new technol-
ogy (Hentzen, 2022; Trivedi, 2019), we assume that 
researchers expect a study sample who have used 
conversational agents to be easily available in the 
banking domain for their studies.

3.2. Science Mapping 

3.2.1. Identifying Themes Using Bibliographic 
Coupling 

The study overlooks the co-citation technique 
which considers only seminal publications, unlike the 
bibliographic coupling technique. First, the biblio-

<Figure 6> Co-Authorship Analysis (Countries)



Trends in the AI-based Banking Conversational Agents Literature: A Bibliometric Review

714  Asia Pacific Journal of Information Systems Vol. 33 No. 3

graphic coupling helps researchers understand the 
existing status quo of the literature under assessment 
by considering niche and recent publications along 
with the seminal ones (Goodell et al., 2021). In this 
sense, co-citation analysis becomes redundant for our 
scope of study. Second, the technique has become 
a standard for finance literature within the biblio-
metric discipline (Baker et al., 2021; Goodell et al., 
2021; Rohm, 2018). Accordingly, using this technique 
we uncovered 6 thematic clusters as presented in 
<Appendix C>. Technology Design, Language 
Processing, Banking Transformation, Technology 
Acceptance, Customer Service and Technology 
Personalization are the foundational clusters identi-
fied as depicted in <Figure 7>. These clusters represent 
the extant knowledge foundations of the AI conversa-

tional agents in banking. Thematic cluster 1 contains 
9 publications with 30 citations in total, under 
Technology design. The 12 publications in cluster 2, 
Language processing, were cited 21 times. Cluster 3 
contains 15 publications under Banking trans-
formation with 23 citations. The foundational cluster 
4 under Technology acceptance contains 14 pub-
lications with 263 citations. Cluster 5 contains 7 pub-
lications with 43 citations in total under Customer 
service. Finally, cluster 6 under Technology person-
alization contains 5 publications with 4 citations. 
Among these foundational themes, the Technology 
acceptance cluster was cited the highest revealing that 
present research focuses upon the acceptance of con-
versational agents, more than other themes. In this 
regard, researchers like Eren (2021) and Trivedi (2019) 

<Figure 7> Thematic Clusters

<Figure 8> Word Cloud (Authors Keywords)
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offer insights for increasing the consumer acceptance 
of banking conversational agents. The second highest 
cluster based on citation count, Customer service, 
focuses on the employment of AI technologies like 
conversational agents in banking. Accordingly, re-
searchers such as Li et al. (2020) and Ng et al. (2020) 
offer insights for the development and employment 
of banking conversational agents in customer service. 
The third highest cited cluster, the Technology design 
focuses on the design of conversational agents. 
Accordingly, researchers, such as Johari et al. (2022), 
and Lai et al. (2019) offer insights for designing chat-
bots that can appeal to the intended users. In this 
fashion, the rest of the studies listed in <Appendix 
C> represent the themes in extant AI conversational 
agents in banking literature. 

3.2.2. Identifying Trends Using Co-occurrence 
Analysis

Building on the previous themes uncovered using 

the bibliographic coupling technique, we employed 
the co-occurrence analysis to understand how the 
themes have advanced. The co-occurrence technique 
gauges the “author keywords” section of the corpus 
in a temporal fashion to uncover the aforementioned 
advancement. Author keywords are the words that 
researchers choose, for a publication have a major 
influence on how it is portrayed and how it is commu-
nicated throughout scientific communities. First, we 
have presented a word cloud in <Figure 8> based 
on the keyword occurrence frequency. “Chatbots” 
tops the list of most frequently appearing keywords 
with 45 occurrences, followed by “artificial in-
telligence” with 29 occurrences, “banking” and 
“natural language processing” with 16 occurrences, 
“machine learning” with 11 occurrences, “financial 
services” and “fintech” occurring 7 times, and finally 
“continuance intention” and “trust” occurring 5 
times. Second, the publication’s primary topics of 
interest are identified using these keywords. We used 
the co-occurrence technique to detect keywords that 

<Figure 9> Co-Occurrence Analysis (Author Keywords)
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have occurred at least twice in the corpus. 
Accordingly, we have visualized the keywords match-
ing our selection criteria, and the thematic relations 
between the keywords in a chronological manner 
in <Figure 9>. We have presented them in a chrono-
logical manner to understand their average pub-
lication year (APY), which can be formulated as

APYt = ∑ i,j t i j y / ∑i t i

Here, if two articles discuss a topic t in 2020, 
then one article discusses t in 2022, and six articles, 
in 2023, then the APY value of t is [(2*2020) + 
(1*2022) + (6*2023)]/9 = 2022.2 (Goodell et al., 2021). 
The APY helps researchers understand how the 
trends in the literature of the selected field of interest 
have evolved over the years. The literature that sup-
ports conversational agents generally seems to be 
extensive. Therefore, we suggest that it is critical 
to analyze the existing literature on this subject in 
terms of the industry, like Yörük et al. (2023) and 
Xing et al. (2019). As such, using co-occurrence analy-
sis we uncovered the current trends in our field of 
research interest, as presented in section 4. 
Furthermore, the next section seeks to clarify the 
current state of the conversational agents in banking, 
also to classify future research notions.

Ⅳ. Discussion on Present Thematic 
Clusters and Potential Research 

Trajectories

4.1. Language Processing 

Before APY 2019.0, researchers such as Kuo and 
Lee (2003) and Zitouni (2007) have worked on sys-
tems using natural language processing. The re-

searchers “aim to gather knowledge on how human 
beings understand and use language so that appro-
priate tools and techniques can be developed to make 
computer systems understand and manipulate natural 
languages to perform the desired task” (Chowdhary 
and Chowdhary, 2020, p. 1). Other research sub clus-
ters exposed using the author keywords within this 
timeframe that directly contribute to the latest natural 
language processing systems, like conversational 
agents (APY 2021.1), are, discriminative training (APY 
2005.5), informational retrieval (2012.5), classification 
(2016.6) and so on. All of these research clusters 
have helped the natural language processing systems 
advance over the years (e.g., Wilkie et al., 2005). While 
these systems were not artificially intelligent initially, 
they were seminal in developing the modern-day 
AI-based query handling systems such as AI-based 
chatbots. For instance, in the network visualization 
diagram presented in <Figure 9>, the conversational 
agents, which depend on information retrieval (2012.5) 
powered by discriminative training (2005.5), reveals 
how the systematic training (discriminative training) 
has enabled the system (conversational agents) to iden-
tify and retrieve information (informational retrieval), 
which is then presented to customers’ questions, in 
the form of meaningful answers. After APY 2019.0, 
this trend happens to continue where keywords like 
natural language processing and natural language un-
derstanding (APY 2021.5) are linked to other sub 
clusters, like machine learning (APY 2021.2), deep 
learning (APY 2020.0), and intent classification 
(2021.3) signifying the shift of modern-day systems 
onto AI-powered trainings. When discussing avenues 
for future research, it is essential to provide compre-
hensive and detailed suggestions that can guide fur-
ther investigation. In light of this, we recommend 
expanding the discussion to offer specific areas and 
aspects that merit exploration, potential research 
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methodologies or frameworks to adopt, as well as 
the potential implications and benefits of undertaking 
such future research endeavors. To advance the 
knowledge in the “language processing” domain, fu-
ture literature could consider narrowing down the 
agent training topics to specifically cater to the in-
tricacies of the banking domain and the systems with-
in it. This targeted approach would allow researchers 
to delve deeper into the specific challenges, require-
ments, and nuances associated with language process-
ing in the context of banking. Furthermore, exploring 
the potential methodologies and frameworks that 
could be employed in investigating language process-
ing for banking agents would greatly enrich the 
literature. Researchers could consider employing nat-
ural language processing techniques, machine learn-
ing algorithms, and semantic analysis approaches to 
develop advanced models and systems tailored to 
the unique linguistic requirements of the banking 
sector. By incorporating these methodologies, re-
searchers can unravel the complexities of language 
understanding, sentiment analysis, and customer in-
teractions within the banking domain. Such future 
research endeavors would yield several noteworthy 
implications and benefits. Firstly, it would lead to 
the development of more accurate and efficient bank-
ing conversational agents that can comprehend and 
respond to customer inquiries and requests 
effectively. Enhanced language processing capa-
bilities would enable agents to provide personalized 
and context-aware solutions, ultimately enhancing 
the overall customer experience. Secondly, by delving 
into the nuances of language processing within the 
banking context, researchers can contribute to the 
advancement of the broader fields of natural language 
processing and artificial intelligence, offering insights 
and techniques that can be applied to various other 
domains and industries. We make this suggestion 

as other fields, like medicine, have produced tools 
and techniques for training their industrial agents 
(Richardson et al., 2021), while banking literature 
remains desolate in this regard. 

4.2. Technology Acceptance 

Keywords, such as continuance intention (APY 
2021.6) and customer satisfaction (APY 2021.6) repre-
sent consumers’ response to various stimuli, like trust 
(APY 2020.6), externalities (APY 2022), and expect-
ation-confirmation (APY 2022). This represents a 
growing trend in research, which considers the con-
sumer response to conversational agents. The response 
often confirms theories, like the technology acceptance 
(APY 2021.2), and expectation-confirmation, gained 
through positive customer experience (APY 2021.3) 
with conversational agents (APY 2021.1) in banking 
(APY 2021.2). In this regard, the existing trend in 
our research domain lacks comprehensive coverage 
of response-related variables, such as usage intention, 
actual usage, and attitude. Additionally, there is a 
need to incorporate stimulating variables derived 
from well-established theoretical frameworks, includ-
ing the Unified Theory of Acceptance and Use of 
Technology, Innovation Diffusion Theory, Flow 
Theory, and the Task-Technology Fit. To address 
these gaps, future literature should consider in-
corporating a broader range of response-related vari-
ables in their studies. This would involve examining 
users’ intentions to use banking agents, their actual 
usage behavior, and their attitudes towards these tech-
nological solutions. By including these variables, re-
searchers can gain deeper insights into the factors 
that influence users’ acceptance and adoption of con-
versational agents in the banking context. Understanding 
users’ intentions, behaviors, and attitudes is crucial for 
developing effective strategies to promote the use 
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of these agents and ensure their successful integration 
into banking services. Furthermore, it is imperative 
to draw upon established theoretical frameworks 
when investigating the adoption and usage of banking 
agents. The Unified Theory of Acceptance and Use 
of Technology provides a comprehensive perspective 
on users’ acceptance and use of technology, encom-
passing factors such as performance expectancy, ef-
fort expectancy, social influence, and facilitating 
conditions. Incorporating this theory into research 
on banking agents would enable a more thorough 
analysis of the factors influencing users’ acceptance 
and usage behavior. Similarly, the Innovation 
Diffusion Theory can offer valuable insights into the 
process of how innovations, such as conversational 
agents, spread and gain traction among users. 
Exploring the diffusion of banking agents and identi-
fying the factors that facilitate or hinder their adop-
tion can contribute to a more comprehensive under-
standing of their impact on the banking industry. 
Additionally, incorporating concepts from Flow 
Theory can shed light on users’ experiences and en-
gagement when interacting with banking agents. 
Understanding the flow state, characterized by fo-
cused attention, enjoyable experiences, and optimal 
challenge, can help researchers design conversational 
agents that enhance user satisfaction and overall 
experience. Lastly, considering the Task-Technology 
Fit perspective can provide insights into the align-
ment between the capabilities of banking agents and 
the tasks they are designed to support. Assessing 
the fit between the functionalities of the agents and 
the specific banking tasks can guide the development 
and implementation of tailored solutions that effec-
tively meet users’ needs. By incorporating these re-
sponse-related variables and drawing upon estab-
lished theories, future research can deepen our under-
standing of the adoption, usage, and impact of bank-

ing conversational agents. This would enable re-
searchers to develop more robust models, theories, 
and practical guidelines that facilitate the successful 
implementation of these technologies in the banking 
industry, ultimately benefiting both users and service 
providers. Yet, confirmation of such theories and 
consideration of aforementioned responses are highly 
prevalent in literature considering conversational 
agents in other industries, like e-commerce (Wang 
et al., 2021) and education (Guggemos et al., 2020). 
Hence, we suggest the future scholars contributing 
to the conversational agents in banking literature 
to consider technology acceptance related theories 
such as the above.

4.3. Design

Another trend in the present conversational agents 
in banking literature centers on the design of said 
agents. Keywords like anthropomorphism (APY 2023) 
are generally used to represent the humanoid features 
demonstrated by the AI system. When the system 
exhibits such features, responses like trust get stimu-
lated resultantly (Ogonowski et al., 2014). 
Accordingly, studies consider these aspects to assess 
various customer responses to several other factors 
pertaining to human-like features exhibited by AI 
systems. When examining the existing literature on 
conversational agents, it is noteworthy that studies 
conducted in other fields have explored design-re-
lated constructs, such as emotional support, appear-
ance, and interactivity. Lee et al. (2022) focused on 
the emotional support provided by conversational 
agents, while Chong et al. (2021) emphasized the 
importance of appearance and interactivity. However, 
upon conducting a co-occurrence analysis within our 
corpus, we observed a dearth of such design-related 
keywords, suggesting a research gap that warrants 
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attention in the context of conversational agents in 
banking. Therefore, future research endeavors in the 
banking domain should take into account the sig-
nificance of design aspects when studying conversa-
tional agents. It would be valuable to investigate 
whether design-related features outweigh perform-
ance-related features or vice versa, particularly in 
environments perceived as risky, such as the banking 
sector. Understanding the role of design in shaping 
users’ perceptions and experiences with banking con-
versational agents can provide crucial insights for 
developing effective and user-centric agent designs. 
By delving into the interplay between design and 
performance aspects, researchers can explore ques-
tions regarding the relative importance of these fac-
tors in influencing users’ acceptance, trust, and sat-
isfaction with banking conversational agents. Does 
a visually appealing and interactive design contribute 
more to user engagement and adoption compared 
to the performance capabilities of the agent? 
Alternatively, does the functionality and reliability 
of the agent outweigh design aesthetics in establishing 
user trust and confidence? Examining these trade-offs 
can help identify the key drivers that influence users’ 
preferences and choices when interacting with con-
versational agents in the banking domain. 
Furthermore, investigating the impact of design-re-
lated features on users’ perceived risk is of particular 
interest. Perceptions of risk can significantly influence 
users’ willingness to adopt and engage with banking 
conversational agents. Research should explore how 
different design elements, such as visual design, inter-
action design, and conversational style, interact with 
users’ risk perceptions in the context of banking 
services. Understanding the relationship between de-
sign and perceived risk can provide valuable insights 
for designing conversational agents that foster trust, 
mitigate risk perceptions, and enhance user accept-

ance in the banking domain. 

4.4. Transformation

Transformation is a topic uncovered during the 
bibliographic coupling and co-occurrence analysis 
phases of our study. In the bibliographic coupling, 
publications like Abdulquadri et al. (2021) and Suhel 
et al. (2020) focus on the transformation of traditional 
banking through digitalization. In the same manner, 
the co-occurrence analysis exposed the relationship 
between keywords like, digital transformation (APY 
2021.0), and customer service (APY 2020.6), demon-
strating that another existing trend in research focuses 
upon the AI-backed transformation of various sub-
domains within banking, like customer service (APY 
2020.6), marketing (APY 2021.5), financial services 
(APY 2020.0), and roboadvisory (APY 2021.1) using 
technologies like chatbots (APY 2020.7). When con-
sidering the ongoing digitalization of the banking 
sector, an area that merits attention in future research 
is the application of artificial intelligence (AI). The 
COVID-19 pandemic and subsequent lockdowns 
compelled numerous banks to expedite their digital 
transformation efforts, resulting in the adoption of 
AI-based technologies, such as customer service 
chatbots. However, the introduction of these novel 
and complex services can present challenges for cus-
tomers (Kaur et al., 2021), necessitating further inves-
tigation into consumer acceptance and its impact 
on the broader banking transformation trend. Future 
research endeavors should delve into the factors that 
influence consumer acceptance of AI-driven banking 
services. Understanding how customers perceive and 
evaluate these digital innovations is crucial for their 
successful implementation and widespread adoption. 
Researchers can explore the determinants of consum-
er acceptance, including factors such as perceived 
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usefulness, ease of use, trust in AI technology, privacy 
concerns, and the overall user experience. By examin-
ing these dimensions, a more comprehensive under-
standing of consumer acceptance and its implications 
for the digitalization of banking can be attained. 
Moreover, it is imperative to investigate the chal-
lenges and barriers that customers may encounter 
when interacting with AI-based banking services. 
These challenges can arise due to the novelty and 
complexity of AI technologies, as well as customers’ 
familiarity with traditional banking practices. 
Exploring the specific difficulties faced by customers 
in their interactions with AI chatbots, such as issues 
related to communication, understanding responses, 
or obtaining accurate information, can provide val-
uable insights for improving the design and function-
ality of these services. Additionally, future research 
should address the impact of consumer acceptance 
on the broader banking transformation trend. As 
banks increasingly rely on AI and digital solutions, 
understanding how customer acceptance influences 
the pace and direction of this transformation is 
crucial. Researchers can investigate the relationship 
between consumer acceptance, adoption rates of 
AI-based banking services, and the overall success 
of banks’ digitalization initiatives. This line of inquiry 
can shed light on the dynamics between customer 
preferences, technological advancements, and the 
strategic decisions made by banks in their pursuit 
of digital transformation. 

Ⅴ. Limitations and Future Research 
Directions

The implications of our study should be considered 
with the following limitations in mind. First, the 
study considers only the Scopus and Web of Science 

databases to identify the corpus for analysis. We 
suggest future research to consider other growing 
databases like Dimensions and Google Scholar, to 
repeat our study. Second, during the dataset merging, 
the references format could have been compromised. 
However, since our study skipped the co-citation 
technique, the drawback exerts limited impact on 
our analysis. Yet, future researchers considering 
co-citation technique may carefully assess the refer-
ence section of the dataset to avoid inaccurate results. 
Third, we have merely quantified a growing financial 
research trend with minimal timespan. Hence, future 
researchers may repeat our research after the trend 
has experienced a considerable growth. Fourth, our 
research is quantitative in nature. Hence, we invite 
future researchers to analyze the same research field 
in a qualitative manner, such as the systematic liter-
ature review. In addition, the field of scientometric 
is witnessing the emergence of various review method-
ologies, including altmetrics, network analysis, text 
mining, and citation context analysis. Future re-
searchers investigating conversational agents, irre-
spective of the domain, have the opportunity to lever-
age these methodologies to enhance their sciento-
metric analysis. Finally, in the domain of conversa-
tional agents, several areas such as contextual under-
standing, multimodal conversations, personalization 
and adaptability, human collaborations, and con-
tinuous learning are gaining significant attention. To 
enhance existing literature through quantitative meas-
ures, we recommend future research to expand their 
scientometric reviews to encompass these domains.

Ⅵ. Conclusion 

The corpus for the current study was developed 
by searching papers in the Elsevier Scopus and 
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Clavariate Analytics Web of Science databases using 
inclusion and exclusion criteria, then filtering 
procedures. The study’s retrospective analysis of con-
versational agents in banking answered the suggested 
research questions. Accordingly, first, with corpus 
retrospection, we uncovered the publication metrics, 
citation metrics, and the research trends over the 
years in a quantifiable manner for our research field 
of interest. Second, we identified the most influential 
publications in the field through citation analysis 
technique, followed by the identification of leading 
authors using the same technique. Third, using the 
co-authorship analysis technique we revealed the top 
collaborators, and their collaborations, with countries 
as the unit of analysis. Fourth, we uncovered the 
publications and their significance in our field of 
interest. Next, the study revealed the extant themes 
in our research field of interest using the bibliographic 
coupling technique. Following this, we used the 
co-occurrence technique to understand how and 
whether the themes identified using bibliographic 
coupling have advanced over the years. Ultimately, 
the co-occurrence helped us present the future re-
search directions for the scholars working on con-
versational agents in banking. 

6.1. Academic Contributions

Our study offers the following implications for 
literature. Firstly, our findings provide researchers 
with a comprehensive understanding of the current 
boundaries and scope of research of the domain under 
review. Consequently, researchers can utilize these 
results to prioritize lesser-investigated and novel is-
sues, thereby facilitating the broader adoption of con-
versational agents in banking domains. Secondly, re-
searchers working in the area can benefit from identi-
fying prominent publishers, researchers, and coun-

tries in this field, as they serve as potential collabo-
rators and guiding forces for advancing research with-
in this domain. Thirdly, the findings from the analysis 
of thematic clusters, achieved through bibliographic 
coupling and co-occurrence analysis, offer critical 
information regarding articles that form the founda-
tion of this research field. Future researchers can 
leverage this information as a basis for conducting 
more nuanced research focused on specific issues 
identified through citation analyses. Fourth, the con-
tent analysis of the identified thematic clusters enables 
us to propose significant research agendas that can 
be addressed by future scholars. Lastly, our study 
can serve as a foundation for promoting methodo-
logical advancements in future studies, specifically 
through mathematical modeling and empirical 
investigations.

6.2. Practical Contributions

The findings of this study hold practical im-
plications for industry-based researchers seeking to 
advance the existing knowledge base. Based on the 
analysis, we offer the following practical implications 
for managers and organizational policy makers to 
facilitate the implementation and adoption of con-
versational agents in the banking sector. Firstly, our 
research suggests that practitioners, including man-
agers responsible for technological advancements 
within organizations, can utilize our study to grasp 
the broad scope of AI- based conversational agent 
applicability in managing business processes and op-
erations across diverse sectors and managerial do-
mains, specifically within banking. Secondly, in-
dustrial practitioners can apply the findings from 
the studies identified through science mapping to 
address design choices and transformations that may 
alleviate major implementation obstacles discussed 
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in prior literature. Thirdly, the findings indicate the 
need for practical investigations into the societal, 
organizational, and environmental factors that influ-
ence the implementation of conversational agents 
in banking. Fourth, the results highlight the im-
portance of considering language processing, accept-
ance, design, and transformational dimensions in 
the application of conversational agents for organiza-
tional customer management and related processes. 
Therefore, organizational managements and pro-

fessionals involved in the information technology 
domains are urged to examine these factors. Lastly, 
we believe that industry-based practitioners can bene-
fit from utilizing bibliometrics to delineate research 
boundaries within specific areas of interest, enabling 
a more nuanced application of conversational agents 
in different managerial domains, such as human re-
sources, data management, and financial management.

<References>
[1] Abdulquadri, A., Mogaji, E., Kieu, T. A., and Nguyen, 

N. P. (2021). Digital transformation in financial 
services provision: A Nigerian perspective to the 
adoption of chatbot. Journal of Enterprising 
Communities: People and Places in the Global 
Economy, 15(2), 258-281. https://doi.org/10.1108/JEC-06
-2020-0126

[2] Adam, M., Wessel, M., and Benlian, A. (2021). 
AI-based chatbots in customer service and their effects 
on user compliance. Electronic Markets, 31(2), 
427-445.

[3] Adil, M., Sadiq, M., Jebarajakirthy, C., Maseeh, H. 
I., Sangroya, D., and Bharti, K. (2022). Online service 
failure: Antecedents, moderators and consequences. 
Journal of Service Theory and Practice, 32(6), 797-842. 
https://doi.org/10.1108/JSTP-01-2022-0019

[4] Agarwal, S., Agarwal, B., and Gupta, R. (2022). 
Chatbots and virtual assistants: a bibliometric 
analysis. Library Hi Tech, 40(4), 1013-1030.

[5] Allegue, S., Abdellatif, T., and El Abed, H. (2021). 
SBM: A Smart Budget Manager in banking using 
machine learning, NLP, and NLU. In Concurrency 
and Computation: Practice and Experience, e6673.

[6] Au, C. D., Klingenberger, L., Svoboda, M., and Frère, 
E. (2021). Business model of sustainable 
robo-advisors: Empirical insights for practical 
implementation. Sustainability, 13(23), 13009. 

https://doi.org/10.3390/su132313009
[7] Bajwa, I. A., Ur Rehman, S., Iqbal, A., Anwer, Z., 

Ashiq, M., and Khan, M. A. (2022). Past, present 
and future of FinTech research: A bibliometric 
analysis. SAGE Open, 12(4), 21582440221131242.

[8] Baker, H. K., Kumar, S., and Pattnaik, D. (2021). 
Twenty-five years of the journal of corporate finance: 
A scientometric analysis. Journal of Corporate 
Finance, 66, 101572.

[9] Bawack, R. E., Wamba, S. F., Carillo, K. D. A., and 
Akter, S. (2022). Artificial intelligence in 
E-Commerce: A bibliometric study and literature 
review. Electronic markets, 32(1), 297-338. 
https://doi.org/10.1007/s12525-022-00537-z

[10] Bhatia, A., Chandani, A., and Chhateja, J. (2020). 
Robo advisory and its potential in addressing the 
behavioral biases of investors―A qualitative study 
in Indian context. Journal of Behavioral and 
Experimental Finance, 25, 100281.

[11] Burton, B., Kumar, S., and Pandey, N. (2020). 
Twenty-five years of The European Journal of Finance 
(EJF): A retrospective analysis. The European Journal 
of Finance, 26(18), 1817-1841.

[12] Carrasco, R. A., Muñoz-Leiva, F., Sánchez-
Fernández, J., and Liébana-Cabanillas, F. J. (2012). 
A model for the integration of e-financial services 
questionnaires with SERVQUAL scales under fuzzy 



Eden Samuel Parthiban, Mohd. Adil

Vol. 33 No. 3 Asia Pacific Journal of Information Systems  723

linguistic modeling. Expert Systems with 
Applications, 39(14), 11535-11547.

[13] Casanueva, I., Temčinas, T., Gerz, D., Henderson, 
M., and Vulić, I. (2020). Efficient intent detection 
with dual sentence encoders. arXiv preprint 
arXiv:2003.04807.

[14] Cheng, Y. M. (2020). Will robo-advisors continue? 
Roles of task-technology fit, network externalities, 
gratifications and flow experience in facilitating 
continuance intention. Kybernetes, 50(6), 1751-1783.

[15] Cheng, Y. M. (2023). How can robo-advisors retain 
end-users? Identifying the formation of an integrated 
post-adoption model. Journal of Enterprise 
Information Management, 36(1), 91-122.

[16] Chong, T., Yu, T., Keeling, D. I., and de Ruyter, 
K. (2021). AI-chatbots on the services frontline 
addressing the challenges and opportunities of 
agency. Journal of Retailing and Consumer Services, 
63, 102735. https://doi.org/10.1016/j.jretconser.2021.
102735

[17] Chowdhary, K., and Chowdhary, K. R. (2020). Natural 
language processing. In Fundamentals of Artificial 
Intelligence. New Delhi: Springer.

[18] Cohen, S. B., and Smith, N. A. (2010). Covariance 
in unsupervised learning of probabilistic grammars. 
The Journal of Machine Learning Research, 11, 
3017-3051. 

[19] Creelman, V. (2022). “Thank you for reaching out:” 
Brand relationship management and the 
conversational human voice of customer care in 
online service encounters. Discourse, Context & 
Media, 46, 100572.

[20] Dang, C. N., Moreno-García, M. N., and Prieta, F. 
D. L. (2021). An approach to integrating sentiment 
analysis into recommender systems. Sensors, 21(16), 
5666. https://doi.org/10.3390/s21165666

[21] David, L. O., Nwulu, N. I., Aigbavboa, C. O., and 
Adepoju, O. O. (2022). Integrating fourth industrial 
revolution (4IR) technologies into the water, energy 
& food nexus for sustainable security: A bibliometric 
analysis. Journal of Cleaner Production, 363, 132522.

[22] Digalaki, E. (2019, December 17). The impact of 

artificial intelligence in the banking sector & how 
AI is being used in 2020. Business Insider. Retrieved 
from https://www.businessinsider.in/finance/news/
the-impact-of-artificial-intelligence-in-the-banking-
sector-how-ai-is-being-used-in-2020/articleshow/72
860899.cms

[23] Dogra, N., Adil, M., Dhamija, A., Kumar, M., and 
Nasir, M. (2022). What makes a community 
sustainably developed? A review of 25 years of 
sustainable community tourism literature. 
Community Development, 53(5), 585-606. 
https://doi.org/10.1080/15575330.2021.2015606

[24] Doherty, D., and Curran, K. (2019, January). Chatbots 
for online banking services. In Web Intelligence (Vol. 
17, No. 4, pp. 327-342). IOS Press.

[25] Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., 
and Lim, W. M. (2021 a). How to conduct a 
bibliometric analysis: An overview and guidelines. 
Journal of Business Research, 133, 285-296.

[26] Donthu, N., Reinartz, W., Kumar, S., and Pattnaik, 
D. (2021 b). A retrospective review of the first 35 
years of the International Journal of Research in 
Marketing. International Journal of Research in 
Marketing, 38(1), 232-269.

[27] Ellegaard, O. (2018). The application of bibliometric 
analysis: Disciplinary and user aspects. Scientometrics, 
116(1), 181-202. https://doi.org/10.1007/s11192-018
-2765-z

[28] Ellegaard, O., and Wallin, J. A., (2015). The 
bibliometric analysis of scholarly production: How 
great is the impact? Scientometrics, 105(3), 1809e1831. 
https://doi.org/10.1007/s11192-015-1645-z.

[29] Enholm, I. M., Papagiannidis, E., Mikalef, P., and 
Krogstie, J. (2022). Artificial intelligence and business 
value: A literature review. Information Systems 
Frontiers, 24(5), 1709-1734. https://doi.org/10.1007/
s10796-021-10186-w

[30] Eren, B. A. (2021). Determinants of customer 
satisfaction in chatbot use: Evidence from a banking 
application in Turkey. International Journal of Bank 
Marketing, 39(2), 294-311.

[31] Ertz, M., and Leblanc-Proulx, S. (2018). Sustainability 



Trends in the AI-based Banking Conversational Agents Literature: A Bibliometric Review

724  Asia Pacific Journal of Information Systems Vol. 33 No. 3

in the collaborative economy: A bibliometric analysis 
reveals emerging interest. Journal of Cleaner 
Production, 196, 1073-1085.

[32] Flavián, C., Pérez-Rueda, A., Belanche, D., and Casaló, 
L. V. (2022). Intention to use analytical artificial 
intelligence (AI) in services–the effect of technology 
readiness and awareness. Journal of Service 
Management, 33(2), 293-320. https://doi.org 
/10.1108/JOSM-10-2020-0378

[33] Gallego-Losada, R., Montero-Navarro, A., 
Rodríguez-Sánchez, J. L., and González-Torres, T. 
(2022). Retirement planning and financial literacy, 
at the crossroads. A bibliometric analysis. Finance 
Research Letters, 44, 102109.

[34] Gandrud, C., and Hallerberg, M. (2019). The 
measurement of real-time perceptions of financial 
stress: Implications for political science. British 
Journal of Political Science, 49(4), 1577-1589.

[35] Garcia-Mendez, S., Fernandez-Gavilanes, M., 
Juncal-Martinez, J., González-Castaño, F. J., and 
Seara, Ó. B. (2020). Identifying banking transaction 
descriptions via support vector machine short-text 
classification based on a specialized labelled corpus. 
IEEE Access, 8, 61642-61655.

[36] Goel, P., Kaushik, N., Sivathanu, B., Pillai, R., and 
Vikas, J. (2022). Consumers’ adoption of artificial 
intelligence and robotics in hospitality and tourism 
sector: Literature review and future research agenda. 
Tourism Review, 77(4), 1081-1096. https://doi.org/
10.1108/TR-03-2021-0138

[37] Gomber, P., Kauffman, R. J., Parker, C., and Weber, 
B. W. (2018). On the fintech revolution: Interpreting 
the forces of innovation, disruption, and 
transformation in financial services. Journal of 
management information systems, 35(1), 220-265.

[38] González-González, J., García-Méndez, S., De 
Arriba-Pérez, F., González-Castaño, F. J., and 
Barba-Seara, Ó. (2022). Explainable automatic 
industrial carbon footprint estimation from bank 
transaction classification using natural language 
processing. IEEE Access, 10, 126326-126338.

[39] Goodell, J. W., Kumar, S., Lahmar, O., and Pandey, 

N. (2023). A bibliometric analysis of cultural finance. 
International Review of Financial Analysis, 85, 102442.

[40] Guggemos, J., Seufert, S., and Sonderegger, S. (2020). 
Humanoid robots in higher education: Evaluating 
the acceptance of Pepper in the context of an academic 
writing course using the UTAUT. British Journal 
of Educational Technology, 51(5), 1864-1883.

[41] Hancock, J. T., Naaman, M., and Levy, K. (2020). 
AI-mediated communication: Definition, research 
agenda, and ethical considerations. Journal of 
Computer-Mediated Communication, 25(1), 89-100.

[42] Hari, H., Iyer, R., and Sampat, B. (2022). Customer 
brand engagement through chatbots on bank websites
–Examining the antecedents and consequences. 
International Journal of Human–Computer 
Interaction, 38(13), 1212-1227.

[43] Hentzen, J. K., Hoffmann, A., Dolan, R., and Pala, 
E. (2022). Artificial intelligence in customer-facing 
financial services: A systematic literature review and 
agenda for future research. International Journal of 
Bank Marketing, 40(6), 1299-1336.

[44] Howarth, J. (2023, January 20). 57+ Incredible Fintech 
Stats (2023-2025). Exploding Topics. Retrieved from 
https://explodingtopics.com/blog/fintech-stats

[45] Huang, S. Y., and Lee, C. J. (2022). Predicting 
continuance intention to fintech chatbot. Computers 
in Human Behavior, 129, 107027.

[46] Huang, S. Y., Lee, C. J., and Lee, S. C. (2021). Toward 
a Unified Theory of Customer Continuance Model 
for Financial Technology Chatbots. Sensors, 21(17), 
5687.

[47] Hwang, S., and Kim, J. (2021). Toward a chatbot 
for financial sustainability. Sustainability, 13(6), 3173.

[48] Io, H. N., and Lee, C. B. (2017, December). Chatbots 
and conversational agents: A bibliometric analysis. 
In 2017 IEEE International Conference on Industrial 
Engineering and Engineering Management (IEEM) 
(pp. 215-219). IEEE.

[49] Ivanova, O. V., Korobeinikova, L. S., Risin, I. E., 
and Sysoeva, E. F. (2020). The main directions and 
tools of banking digitalization. In Digital Economy: 
Complexity and Variety vs. Rationality 9 (pp. 



Eden Samuel Parthiban, Mohd. Adil

Vol. 33 No. 3 Asia Pacific Journal of Information Systems  725

510-516). Springer International Publishing.
[50] Jang, M., Jung, Y., and Kim, S. (2021). Investigating 

managers’ understanding of chatbots in the Korean 
financial industry. Computers in Human Behavior, 
120, 106747.

[51] Johari, N. M., Nohuddin, P. N., Baharin, A. H. A., 
Yakob, N. A., and Ebadi, M. J. (2022). Features 
requirement elicitation process for designing a 
chatbot application. IET Networks.

[52] Kasaraneni, H., and Rosaline, S. (2022). Automatic 
merging of scopus and web of science data for 
simplified and effective bibliometric analysis. Annals 
of Data Science, 1-18. https://doi.org/10.1007/
s40745-022- 00438-0

[53] Kaufman, D. (2020). Deep Learning: a Brazilian case. 
In Intelligent Systems and Applications: Proceedings 
of the 2019 Intelligent Systems Conference (IntelliSys) 
Volume 1 (pp. 832-847). Springer International 
Publishing.

[54] Kaur, B., Kiran, S., Grima, S., and Rupeika-Apoga, 
R. (2021). Digital banking in Northern India: The 
risks on customer satisfaction. Risks, 9(11), 209.

[55] Kaushal, V., and Yadav, R. (2023). Learning successful 
implementation of Chatbots in businesses from B2B 
customer experience perspective. Concurrency and 
Computation: Practice and Experience, 35(1), e7450. 
https://doi.org/10.1002/cpe.7450

[56] Kawamura, K., Kobashi, Y., Shizume, M., and Ueda, 
K. (2019). Strategic central bank communication: 
Discourse analysis of the Bank of Japan’s Monthly 
Report. Journal of Economic Dynamics and Control, 
100, 230-250.

[57] Kaya, O., Schildbach, J., AG, D. B., and Schneider, 
S. (2019). Artificial Intelligence in Banking. Artificial 
intelligence.

[58] Khan, A., Goodell, J. W., Hassan, M. K., and 
Paltrinieri, A. (2022). A bibliometric review of finance 
bibliometric papers. Finance Research Letters, 47, 
102520. https://doi.org/10.1016/j.frl.2021.102520

[59] Kim, J., and Im, I. (2023). Anthropomorphic response: 
Understanding interactions between humans and 
artificial intelligence agents. Computers in Human 

Behavior, 139, 107512.
[60] Kim, J., Kang, S., and Lee, K. H. (2021). Evolution 

of digital marketing communication: Bibliometric 
analysis and network visualization from key articles. 
Journal of Business Research, 130, 552-563.

[61] Kot, M., and Leszczyński, G. (2022). AI-activated 
value co-creation. An exploratory study of 
conversational agents. Industrial Marketing 
Management, 107, 287-299. https://doi.org/10.1016/
j.indmarman.2022.10.013

[62] Kumpulainen, M., and Seppänen, M. (2022). 
Combining web of science and scopus datasets in 
citation-based literature study. Scientometrics, 
127(10), 5613-5631.

[63] Kuo, H. K. J., Siohan, O., and Olive, J. P. (2003). 
Advances in natural language call routing. Bell Labs 
Technical Journal, 7(4), 155-170.

[64] Kuo, H. K., and Lee, C. H. (2003). Discriminative 
training of natural language call routers. IEEE 
Transactions on Speech and Audio Processing, 11(1), 
24-35.

[65] Lai, S. T., Leu, F. Y., and Lin, J. W. (2019). A banking 
chatbot security control procedure for protecting user 
data security and privacy. In Advances on Broadband 
and Wireless Computing, Communication and 
Applications: Proceedings of the 13th International 
Conference on Broadband and Wireless Computing, 
Communication and Applications (BWCCA-2018) 
(pp. 561-571). Springer International Publishing.

[66] Lappeman, J., Marlie, S., Johnson, T., and Poggenpoel, 
S. (2022). Trust and digital privacy: willingness to 
disclose personal information to banking chatbot 
services. Journal of Financial Services Marketing, 1-21.

[67] Lee, C. T., Pan, L. Y., and Hsieh, S. H. (2022). Artificial 
intelligent chatbots as brand promoters: A two-stage 
structural equation modeling-artificial neural 
network approach. Internet Research, 32(4), 
1329-1356.

[68] Li, B., and Xu, Z. (2021). Insights into financial 
technology (FinTech): A bibliometric and visual 
study. Financial innovation, 7, 1-28.

[69] Li, B., and Xu, Z. (2022). A comprehensive 



Trends in the AI-based Banking Conversational Agents Literature: A Bibliometric Review

726  Asia Pacific Journal of Information Systems Vol. 33 No. 3

bibliometric analysis of financial innovation. 
Economic Research-Ekonomska Istraživanja, 35(1), 
367-390.

[70] Li, C. H., Yeh, S. F., Chang, T. J., Tsai, M. H., Chen, 
K., and Chang, Y. J. (2020, April). A conversation 
analysis of non-progress and coping strategies with 
a banking task-oriented chatbot. In Proceedings of 
the 2020 CHI Conference on Human Factors in 
Computing Systems (pp. 1-12).

[71] Li, X., Han, J., Zhang, S., Chen, K., Zhao, L., He, 
Y., and Liu, S. (2021). Artificial intelligence for 
screening Chinese electronic medical record and 
biobank information. Biopreservation and 
Biobanking, 19(5), 386-393.

[72] Lim, W. M., Kumar, S., Verma, S., and Chaturvedi, 
R. (2022). Alexa, what do we know about 
conversational commerce? Insights from a systematic 
literature review. Psychology & Marketing, 39(6), 
1129-1155.

[73] Linnenluecke, M. K., Marrone, M., and Singh, A. 
K. (2020). Conducting systematic literature reviews 
and bibliometric analyses. Australian Journal of 
Management, 45(2), 175-194. https://doi.org/10.1177/
031289621987767

[74] Lothritz, C., Allix, K., Lebichot, B., Veiber, L., 
Bissyandé, T. F., and Klein, J. (2021, June). Comparing 
multilingual and multiple monolingual models for 
intent classification and slot filling. In Natural 
Language Processing and Information Systems: 26th 
International Conference on Applications of Natural 
Language to Information Systems, NLDB 2021, 
Saarbrücken, Germany, June 23-25, 2021, Proceedings 
(pp. 367-375). Cham: Springer International 
Publishing.

[75] Mane, D., Patil, M., Chaudhari, V., Nayakavadi, R., 
and Pandhe, S. (2022, September). A Survey on 
Chatbot in Devanagari Language. In Proceedings of 
the 6th International Conference on Advance 
Computing and Intelligent Engineering: ICACIE 2021 
(pp. 341-354). Singapore: Springer Nature Singapore.

[76] Manshad, M. S., and Brannon, D. C. (2022). 
Gender-based conversational interface preferences 

in live chat systems for financial services. Journal 
of Financial Services Marketing, 1-13. https://doi.
org/10.1057/s41264-022-00175-8

[77] Mhlanga, D. (2022). Stakeholder capitalism, the 
fourth industrial revolution (4IR), and sustainable 
development: Issues to be resolved. Sustainability, 
14(7), 3902.

[78] Mogaji, E., and Nguyen, N. P. (2022). Managers’ 
understanding of artificial intelligence in relation to 
marketing financial services: Insights from a 
cross-country study. International Journal of Bank 
Marketing, 40(6), 1272-1298.

[79] Mogaji, E., Balakrishnan, J., Nwoba, A. C., and 
Nguyen, N. P. (2021). Emerging-market consumers’ 
interactions with banking chatbots. Telematics and 
Informatics, 65, 101711.

[80] Mongeon, P., and Paul-Hus, A. (2016). The journal 
coverage of Web of Science and Scopus: A 
comparative analysis. Scientometrics, 106, 213-228.

[81] Naeem, M. A., Karim, S., Rabbani, M. R., Bashar, 
A., and Kumar, S. (2022). Current state and future 
directions of green and sustainable finance: A 
bibliometric analysis. Qualitative Research in 
Financial Markets, (ahead-of-print).

[82] Narin, F., Olivastro, D., and Stevens, K. A. (1994). 
Bibliometrics/theory, practice and problems. 
Evaluation review, 18(1), 65-76.

[83] Neff, G. (2016). Talking to bots: Symbiotic agency 
and the case of Tay. International Journal of 
Communication, 10, 4915-4931.

[84] Ng, M., Coopamootoo, K. P., Toreini, E., Aitken, 
M., Elliot, K., and van Moorsel, A. (2020, September). 
Simulating the effects of social presence on trust, 
privacy concerns & usage intentions in automated 
bots for finance. In 2020 IEEE European Symposium 
on Security and Privacy Workshops (EuroS&PW) (pp. 
190-199). IEEE.

[85] Northey, G., Hunter, V., Mulcahy, R., Choong, K., 
and Mehmet, M. (2022). Man vs machine: how 
artificial intelligence in banking influences consumer 
belief in financial advice. International Journal of 
Bank Marketing, (ahead-of-print).



Eden Samuel Parthiban, Mohd. Adil

Vol. 33 No. 3 Asia Pacific Journal of Information Systems  727

[86] Ogonowski, A., Montandon, A., Botha, E., and 
Reyneke, M. (2014). Should new online stores invest 
in social presence elements? The effect of social 
presence on initial trust formation. Journal of 
Retailing and Consumer Services, 21(4), 482-491.

[87] Palomino-Navarro, N., and Arbaiza, F. (2022). The 
Role of a Chabot Personality in the Attitude of 
Consumers Towards a Banking Brand. In Information 
Systems and Technologies: WorldCIST 2022 (Vol. 1 
pp. 390-400). Cham: Springer International 
Publishing.

[88] Pisařovic, I., Dařena, F., Procházka, D., and Janiš, 
V. (2022). Preprocessing of normative documents 
for interactive question answering. Expert Systems 
with Applications, 191, 116314.

[89] Pranckutė, R. (2021). Web of Science (WoS) and 
Scopus: The titans of bibliographic information in 
today’s academic world. Publications, 9(1), 12.

[90] Prentice, C., Dominique Lopes, S., and Wang, X. 
(2020). The impact of artificial intelligence and 
employee service quality on customer satisfaction 
and loyalty. Journal of Hospitality Marketing & 
Management, 29(7), 739-756.

[91] Pritchard, A. (1969). Statistical bibliography or 
bibliometrics. Journal of documentation, 25, 348.

[92] Quah, J. T., and Chua, Y. W. (2019). Chatbot assisted 
marketing in financial service industry. In Services 
Computing–SCC 2019: 16th International Conference, 
Held as Part of the Services Conference Federation, 
SCF 2019, San Diego, CA, USA, June 25-30, 2019, 
Proceedings 16 (pp. 107-114). Springer International 
Publishing.

[93] Rafiq, F., Dogra, N., Adil, M., and Wu, J. Z. (2022). 
Examining consumer’s intention to adopt 
AI-chatbots in tourism using partial least squares 
structural equation modeling method. Mathematics, 
10, 2190.

[94] Richad, R., Vivensius, V., Sfenrianto, S., and 
Kaburuan, E. R. (2019). Analysis of factors influencing 
millennial’s technology acceptance of chatbot in the 
banking industry in Indonesia. International Journal 
of Civil Engineering and Technology, 10(4), 1270-1281.

[95] Richardson, M. L., Adams, S. J., Agarwal, A., 
Auffermann, W. F., Bhattacharya, A. K., Consul, 
N., Fotos, J. S., Kelahan, L. C., Lin, C., Lo, H. S., 
Nguyen, X. V., Salkowski, L. R., Sin, J. M., Thomas, 
R. C., Wassef, S., and Ikuta, I. (2021). Review of 
artificial intelligence training tools and courses for 
radiologists. Academic Radiology, 28(9), 1238-1252.

[96] Röhm, P. (2018). Exploring the landscape of corporate 
venture capital: a systematic review of the 
entrepreneurial and finance literature. Management 
Review Quarterly, 68(3), 279-319.

[97] Rowe, M., Nicholls, D. A., and Shaw, J. (2022). How 
to replace a physiotherapist: artificial intelligence and 
the redistribution of expertise. Physiotherapy Theory 
and Practice, 38(13), 2275-2283. https://doi.org/
10.1080/09593985.2021.1934924

[98] Sana, Chakraborty, S., Adil, M., and Sadiq, M. (2023). 
Ecotourism experience: A systematic review and 
future research agenda. International Journal of 
Consumer Studies, 1-26. https://doi.org/0.1111/ijcs.
12902.

[99] Schildt, H. A., and Mattsson, J. T. (2006). A dense 
network sub-grouping algorithm for co-citation 
analysis and its implementation in the software tool 
Sitkis. Scientometrics, 67(1), 143-163.

[100] Secinaro, S., Brescia, V., Calandra, D., and Biancone, 
P. (2020). Employing bibliometric analysis to 
identify suiTable business models for electric cars. 
Journal of cleaner production, 264, 121503.

[101] Sihotang, M. K., and Hasanah, H. (2021, February). 
Islamic banking strategy in facing the new normal 
era during the Covid 19. In Proceeding International 
Seminar Of Islamic Studies (Vol. 2, No. 1, pp. 
479-485).

[102] Solakis, K., Katsoni, V., Mahmoud, A. B., and 
Grigoriou, N. (2022). Factors affecting value 
co-creation through artificial intelligence in 
tourism: A general literature review. Journal of 
Tourism Futures, (ahead-of-print).

[103] Stevenson, M., Mues, C., and Bravo, C. (2021). 
The value of text for small business default 
prediction: A deep learning approach. European 



Trends in the AI-based Banking Conversational Agents Literature: A Bibliometric Review

728  Asia Pacific Journal of Information Systems Vol. 33 No. 3

Journal of Operational Research, 295(2), 758-771.
[104] Suhel, S. F., Shukla, V. K., Vyas, S., and Mishra, 

V. P. (2020, June). Conversation to automation 
in banking through chatbot using artificial machine 
intelligence language. In 2020 8th International 
Conference on Reliability, Infocom Technologies and 
Optimization (Trends and Future Directions) 
(ICRITO) (pp. 611-618). IEEE.

[105] Taylor, J. J., Subramanian, A., Freitas, A., Ferreira, 
D. M., and Dickinson, C. M. (2023). What do 
individuals with visual impairment need and want 
from a dialogue-based digital assistant?. Clinical 
and Experimental Optometry, 1-10.

[106] Tenemaza, M., Luján-Mora, S., de Antonio, A., 
Ramírez, J., and Zarabia, O. (2020). Ekybot: 
framework proposal for chatbot in financial 
enterprises. In Intelligent Human Systems 
Integration 2020: Proceedings of the 3rd International 
Conference on Intelligent Human Systems 
Integration (IHSI 2020): Integrating People and 
Intelligent Systems, February 19-21, 2020, Modena, 
Italy (pp. 254-259). Springer International 
Publishing.

[107] Tran, B. X., Vu, G. T., Ha, G. H., Vuong, Q. H., 
Ho, M. T., Vuong, T. T., La, V. P., Ho, M. T., 
Nghiem, K. C. P., Nguyen, H. L. T., Latkin, C. 
A., Tam, W. W. S., Cheung, N. M., Nguyen, H. 
K. T., Ho, C. S. H., and Ho, R. C. (2019). Global 
evolution of research in artificial intelligence in 
health and medicine: a bibliometric study. Journal 
of Clinical Medicine, 8(3), 360. https://doi.org/
10.3390/jcm8030360

[108] Trivedi, J. (2019). Examining the customer 
experience of using banking chatbots and its impact 
on brand love: The moderating role of perceived 
risk. Journal of internet Commerce, 18(1), 91-111.

[109] Tut, D. (2023). FinTech and the Covid-19 pandemic: 
Evidence from electronic payment systems. 
Emerging Markets Review, 100999. https://doi.
org/10.1016/j.ememar.2023.100999

[110] van de Sande, D., Van Genderen, M. E., Smit, J. 
M., Huiskens, J., Visser, J. J., Veen, R. E., van Unen, 

E., BA, O. H., Gommers, D., and van Bommel, 
J. (2022). Developing, implementing and governing 
artificial intelligence in medicine: a step-by-step 
approach to prevent an artificial intelligence winter. 
BMJ Health & Care Informatics, 29(1), e100495. 
https://doi.org/10.1136/bmjhci-2021-100495

[111] Wallin, J. A. (2005). Bibliometric methods: Pitfalls 
and possibilities. Basic & Clinical Pharmacology & 
Toxicology, 97(5), 261-275. 

[112] Wang, X., Wong, Y. D., Chen, T., and Yuen, K. 
F. (2021). Adoption of shopper-facing technologies 
under social distancing: A conceptualisation and 
an interplay between task-technology fit and 
technology trust. Computers in Human Behavior, 
124, 106900.

[113] White, H. D., and Griffith, B. C. (1981). Author 
cocitation: A literature measure of intellectual 
structure. Journal of the American Society for 
information Science, 32(3), 163-171.

[114] Wilkie, J., Jack, M. A., and Littlewood, P. J. (2005). 
System-initiated digressive proposals in automated 
human–computer telephone dialogues: The use 
of contrasting politeness strategies. International 
Journal of Human-Computer Studies, 62(1), 41-71.

[115] Xing, Z., Yu, F., Du, J., Walker, J. S., Paulson, 
C. B., Mani, N. S., and Song, L. (2019). 
Conversational interfaces for health: bibliometric 
analysis of grants, publications, and patents. Journal 
of Medical Internet Research, 21(11), e14672.

[116] Yörük, T., Akar, N., and Özmen, N. V. (2023). 
Research trends on guest experience with service 
robots in the hospitality industry: a bibliometric 
analysis. European Journal of Innovation 
Management, ahead-of-print. https://doi.org/10.1108/
EJIM-09-2022-0530

[117] Zhang, D., Zhang, Z., and Managi, S. (2019). A 
bibliometric analysis on green finance: Current 
status, development, and future directions. Finance 
Research Letters, 29, 425-430.

[118] Zhou, W., Chen, J., and Huang, Y. (2019). 
Co-Citation analysis and burst detection on financial 
bubbles with scientometrics approach. Economic 



Eden Samuel Parthiban, Mohd. Adil

Vol. 33 No. 3 Asia Pacific Journal of Information Systems  729

Research-Ekonomska istraživanja, 32(1), 2310-2328.
[119] Zhu, J., and Liu, W. (2020). A tale of two databases: 

The use of Web of Science and Scopus in academic 
papers. Scientometrics, 123(1), 321-335.

[120] Zitouni, I. (2007). Constrained minimization and 
discriminative training for natural language call 

routing. IEEE Transactions on Audio, Speech, and 
Language Processing, 16(1), 208-215.

[121] Zitouni, I., Kuo, H. K. J., and Lee, C. H. (2003). 
Boosting and combination of classifiers for natural 
language call routing systems. Speech Communication, 
41(4), 647-661.



T
re

n
d

s 
in

 
th

e
 
A

I-
b

a
se

d
 
B

a
n

k
in

g
 
C

o
n

ve
rs

a
ti

o
n

a
l 

A
g

e
n

ts
 
L

it
e

ra
tu

re
: 

A
 
B

ib
li

o
m

e
tr

ic
 
R

e
vi

e
w

7
3
0

 
 
A

s
ia

 
P

a
c
if

ic
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s

V
o

l.
 
3
3
 
N

o
. 

3

Ty
pe

Au
th

or
s

Ti
tle

Ye
ar

So
ur

ce
Ci

tat
ion

 
Co

un
t

So
ur

ce
 

IF
 

(2
02

1)

So
ur

ce
 

SJ
R

So
ur

ce
 

SN
IP

Qu
ar

til
e 

Ar
tic

le
Go

m
be

r, 
P.

, 
Ka

uf
fm

an
, 

R.
 J

., 
Pa

rk
er

, C
., 

an
d 

W
eb

er
, B

. W
.

On
 t

he
 F

in
tec

h 
Re

vo
lut

ion
: 

In
ter

pr
eti

ng
 t

he
 F

or
ce

s 
of

 I
nn

ov
ati

on
, 

Di
sru

pt
ion

, a
nd

 T
ra

ns
fo

rm
ati

on
 in

 F
in

an
cia

l S
er

vic
es

20
18

Jo
ur

na
l o

f 
M

an
ag

em
en

t 
In

fo
rm

ati
on

 S
ys

tem
s

10
12

7.5
82

4.3
65

3.4
5

1

Ar
tic

le
Tr

ive
di

, J
.

Ex
am

in
in

g 
th

e 
Cu

sto
m

er 
Ex

pe
rie

nc
e 

of
 U

sin
g 

Ba
nk

in
g 

Ch
atb

ot
s 

an
d 

Its
 

Im
pa

ct 
on

 B
ra

nd
 L

ov
e: 

Th
e 

M
od

er
ati

ng
 R

ole
 o

f 
Pe

rc
eiv

ed
 R

isk
20

19
Jo

ur
na

l o
f 

In
ter

ne
t 

Co
m

m
er

ce
92

7.7
3

1.7
19

1.9
9

1

Ar
tic

le
Ju

ng
, D

., 
Do

rn
er,

 V
., 

W
ein

ha
rd

t, 
C.

, a
nd

 P
us

m
az

, H
.

Ju
ng

, D
. a

nd
 D

or
ne

r, 
V.

 a
nd

 W
ein

ha
rd

t, 
C.

 a
nd

 P
us

m
az

, H
.

20
18

El
ec

tro
ni

c 
M

ar
ke

ts
55

6.0
17

0.8
47

0.8
47

1

Ar
tic

le
Ba

ke
r, 

T.
, a

nd
 D

ell
ae

rt,
 B

.
Re

gu
lat

in
g 

Ro
bo

 A
dv

ice
 A

cr
os

s 
th

e 
Fi

na
nc

ial
 S

er
vic

es
 I

nd
us

try
20

18
Io

wa
 L

aw
 R

ev
iew

44
1.3

52
0.2

81
0.9

37
2

Ar
tic

le
Er

en
, B

.A
.

De
ter

m
in

an
ts 

of
 c

us
to

m
er

 s
ati

sfa
cti

on
 in

 c
ha

tb
ot

 u
se

: e
vid

en
ce

 f
ro

m
 a

 
ba

nk
in

g 
ap

pli
ca

tio
n 

in
 T

ur
ke

y
20

21
In

ter
na

tio
na

l J
ou

rn
al 

of
 

Ba
nk

 M
ar

ke
tin

g
38

5.0
83

0.7
88

1.3
35

1

Ar
tic

le
Ab

du
lqu

ad
ri,

 A
., 

M
og

aji
, E

., 
Ki

eu
, 

T.
 A

., 
an

d 
Ng

uy
en

, N
. P

.
Di

git
al 

tra
ns

fo
rm

ati
on

 
in

 
fin

an
cia

l 
se

rv
ice

s 
pr

ov
isi

on
: 

a 
Ni

ge
ria

n 
pe

rsp
ec

tiv
e 

to
 t

he
 a

do
pt

ion
 o

f 
ch

atb
ot

20
21

Jo
ur

na
l o

f 
En

ter
pr

isi
ng

 
Co

m
m

un
iti

es
34

3.4
5

0.4
56

1.1
01

1

Ar
tic

le
Bh

ati
a, 

A.
, 

Ch
an

da
ni

, 
A.

, 
an

d 
Ch

ha
tej

a, 
J.

Ro
bo

 a
dv

iso
ry

 a
nd

 it
s 

po
ten

tia
l i

n 
ad

dr
es

sin
g 

th
e 

be
ha

vio
ra

l b
ias

es
 o

f 
in

ve
sto

rs 
- 

A 
qu

ali
tat

ive
 s

tu
dy

 in
 I

nd
ian

 c
on

tex
t

20
20

Jo
ur

na
l o

f 
Be

ha
vio

ra
l 

an
d 

Ex
pe

rim
en

tal
 

Fi
na

nc
e

33
8.2

22
1.2

49
2.7

68
1

Ar
tic

le
Ok

ud
a, 

T.
, a

nd
 S

ho
da

, S
.

AI
-b

as
ed

 C
ha

tb
ot

 S
er

vic
e 

fo
r 

Fi
na

nc
ial

 I
nd

us
try

20
18

Fu
jit

su
 S

cie
nt

ifi
c 

& 
Te

ch
ni

ca
l J

ou
rn

al
32

0.2
93

0.1
61

0.4
01

4

Co
nf

er
en

ce
 

pa
pe

r
Su

he
l, 

S. 
F.,

 S
hu

kla
, V

. K
., 

Vy
as

, 
S.,

 a
nd

 M
ish

ra
, V

. P
.

In
ten

tio
n 

to 
us

e 
an

aly
tic

al 
art

ific
ial

 in
tel

lig
en

ce
 (A

I) 
in

 se
rv

ice
s -

 th
e 

eff
ec

t 
of

 t
ec

hn
olo

gy
 r

ea
din

es
s 

an
d 

aw
ar

en
es

s
20

22
Jo

ur
na

l o
f 

Se
rv

ice
 

M
an

ag
em

en
t

29
7.4

7
2.6

58
2.5

37
1

No
te:

 I
F 

-im
pa

ct 
fac

to
r; 

SJ
R 

- 
Sc

im
ag

o 
Jo

ur
na

l R
an

k; 
SN

IP
 -

 S
ou

rc
e 

No
rm

ali
se

d 
Im

pa
ct 

pe
r 

Pa
pe

r

<A
pp

en
di

x 
A>

 M
os

t 
In

flu
en

tia
l 

Pu
bl

ic
at

io
ns

 B
as

ed
 o

n 
Ci

ta
tio

n 
Co

un
t



E
d

e
n

 
S

a
m

u
e
l 

P
a

rt
h

ib
a
n

, 
M

o
h

d
. 

A
d

il

V
o
l.

 
3
3
 
N

o
. 

3
A

s
ia

 
P

a
ci

fi
c
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s
 
 
7
3
1

Ty
pe

Au
th

or
s

Ti
tle

Ye
ar

So
ur

ce
Ci

tat
ion

 
Co

un
t

So
ur

ce
 

IF
 

(2
02

1)
So

ur
ce

 
SJ

R
So

ur
ce

 
SN

IP
Qu

ar
til

e

Ar
tic

le
Go

m
be

r, 
P.

, 
Ka

uf
fm

an
, 

R.
 

J.,
 

Pa
rk

er,
 C

., 
an

d 
W

eb
er,

 B
. W

.
On

 th
e F

int
ech

 R
ev

olu
tio

n: 
In

ter
pr

eti
ng

 th
e F

or
ces

 o
f I

nn
ov

ati
on

, D
isr

up
tio

n, 
an

d 
Tr

an
sfo

rm
ati

on
 in

 F
in

an
cia

l S
erv

ice
s

20
18

Jo
ur

na
l o

f M
an

ag
em

en
t 

In
fo

rm
ati

on
 S

ys
tem

s
10

12
7.5

82
4.3

65
3.4

5
1

Ar
tic

le
Fla

via
n, 

C.
, 

Pe
rez

-R
ue

da
, 

A.
, 

Be
lan

ch
e, 

D.
, a

nd
 C

as
alo

, L
. V

.
In

ten
tio

n 
to 

us
e 

an
aly

tic
al 

art
ific

ial
 in

tel
lig

en
ce

 (A
I) 

in 
ser

vic
es 

- t
he

 e
ffe

ct 
of

 t
ec

hn
olo

gy
 r

ea
din

ess
 a

nd
 a

wa
ren

ess
20

22
Jo

ur
na

l o
f 

Se
rv

ice
 

M
an

ag
em

en
t

29
7.4

7
2.6

58
2.5

37
1

Ar
tic

le
Tr

ive
di

, J
.

Ex
am

in
in

g 
th

e 
Cu

sto
m

er 
Ex

pe
rie

nc
e 

of
 U

sin
g 

Ba
nk

in
g 

Ch
atb

ot
s a

nd
 It

s 
Im

pa
ct 

on
 B

ra
nd

 L
ov

e: 
Th

e 
M

od
era

tin
g 

Ro
le 

of
 P

erc
eiv

ed
 R

isk
20

19
Jo

ur
na

l o
f 

In
ter

ne
t 

Co
m

m
erc

e
92

7.7
3

1.7
19

1.9
9

1

Ar
tic

le
M

og
aji

, E
., B

ala
kri

sh
na

n, 
J., 

Nw
ob

a, 
A.

 C
., 

an
d 

Ng
uy

en
, P

. N
.

Em
erg

in
g-

m
ar

ke
t 

co
ns

um
ers

’ i
nt

era
cti

on
s 

wi
th

 b
an

kin
g 

ch
atb

ot
s

20
21

Te
lem

ati
cs 

an
d 

In
fo

rm
ati

cs
19

9.1
4

1.5
67

2.9
12

1

Ar
tic

le
Ca

rra
sco

, R
. A

., 
M

un
oz

-L
eiv

a, 
F.,

 
Sa

nc
he

z-F
ern

an
de

z, 
J., 

an
d 

Li
eb

an
a-C

ab
an

illa
s, 

F.J
.

A 
m

od
el 

fo
r 

th
e 

in
teg

ra
tio

n 
of 

e-f
in

an
cia

l s
erv

ice
s 

qu
est

ion
na

ire
s 

wi
th

 
SE

RV
QU

AL
 s

ca
les

 u
nd

er 
fu

zz
y 

lin
gu

ist
ic 

m
od

eli
ng

20
12

Ex
pe

rt 
Sy

ste
m

s 
wi

th
 

Ap
pli

ca
tio

ns
19

8.6
65

1.3
68

3.0
79

1

Ar
tic

le
Bh

ati
a, 

A.
, C

ha
nd

an
i, 

A.
, 

an
d 

Ch
ha

tej
a, 

J.
Ro

bo
 a

dv
iso

ry 
an

d 
its

 p
ote

nti
al 

in 
ad

dr
ess

ing
 th

e b
eh

av
ior

al 
bia

ses
 o

f i
nv

est
or

s 
- 

A 
qu

ali
tat

ive
 s

tu
dy

 in
 I

nd
ian

 c
on

tex
t

20
20

Jo
ur

na
l o

f 
Be

ha
vio

ra
l 

an
d 

Ex
pe

rim
en

tal
 

Fin
an

ce
33

8.2
22

1.2
49

2.7
68

1

Ar
tic

le
Ju

ng
, D

., 
Do

rn
er,

 V
., 

W
ein

ha
rd

t, 
C.

, a
nd

 P
us

m
az

, H
.

Ju
ng

, D
. a

nd
 D

or
ne

r, 
V.

 a
nd

 W
ein

ha
rd

t, 
C.

 a
nd

 P
us

m
az

, H
.

20
18

El
ec

tro
ni

c 
M

ar
ke

ts
55

6.0
17

0.8
47

0.8
47

1

Ar
tic

le
Er

en
, B

. A
.

De
ter

mi
na

nts
 o

f c
us

tom
er 

sat
isf

act
ion

 in
 ch

atb
ot 

us
e: 

ev
ide

nc
e f

ro
m 

a 
ba

nk
ing

 
ap

pli
ca

tio
n 

in
 T

ur
ke

y
20

21
In

ter
na

tio
na

l J
ou

rn
al 

of
 

Ba
nk

 M
ar

ke
tin

g
38

5.0
83

0.7
88

1.3
35

1

Ar
tic

le
Ab

du
lqu

ad
ri,

 A
., 

M
og

aji
, E

., 
Ki

eu
, 

T.
 A

., 
an

d 
Ng

uy
en

, N
. P

.
Di

git
al 

tra
ns

for
m

ati
on

 in
 fi

na
nc

ial
 se

rv
ice

s p
ro

vis
ion

: a
 N

ige
ria

n 
pe

rsp
ec

tiv
e 

to
 t

he
 a

do
pt

ion
 o

f 
ch

atb
ot

20
21

Jo
ur

na
l o

f E
nt

erp
ris

in
g 

Co
m

m
un

iti
es

34
3.4

5
0.4

56
1.1

01
1

Ar
tic

le
Ba

ke
r, 

T.
, a

nd
 D

ell
ae

rt,
 B

.
Re

gu
lat

in
g 

Ro
bo

 A
dv

ice
 A

cro
ss 

th
e 

Fin
an

cia
l S

erv
ice

s 
In

du
str

y
20

18
Io

wa
 L

aw
 R

ev
iew

44
1.3

52
0.2

81
0.9

37
2

No
te:

 I
F 

-im
pa

ct 
fac

to
r; 

SJ
R 

- 
Sc

im
ag

o 
Jo

ur
na

l R
an

k; 
SN

IP
 -

 S
ou

rce
 N

or
m

ali
sed

 I
m

pa
ct 

pe
r 

Pa
pe

r

<A
pp

en
di

x 
B>

 M
os

t 
In

flu
en

tia
l 

Pu
bl

ic
at

io
ns

 B
as

ed
 o

n 
So

ur
ce

 Q
ua

lit
y 

(S
JR

 s
co

re
)



T
re

n
d

s 
in

 
th

e
 
A

I-
b

a
se

d
 
B

a
n

k
in

g
 
C

o
n

ve
rs

a
ti

o
n

a
l 

A
g

e
n

ts
 
L

it
e

ra
tu

re
: 

A
 
B

ib
li

o
m

e
tr

ic
 
R

e
vi

e
w

7
3
2

 
 
A

s
ia

 
P

a
c
if

ic
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s

V
o

l.
 
3
3
 
N

o
. 

3

Th
em

e
Au

th
or

s
Pu

bli
ca

tio
n 

Ti
tle

Ci
tat

ion
s

Te
ch

no
log

y 
de

sig
n

Do
he

rty
, D

., 
an

d 
Cu

rra
n, 

K.
Ch

atb
ot

s 
fo

r 
on

lin
e 

ba
nk

in
g 

ser
vic

es
10

Hw
an

g 
S.,

 a
nd

 K
im

 J
.

To
wa

rd
 a

 C
ha

tb
ot

 f
or

 F
in

an
cia

l S
us

tai
na

bil
ity

6
Joh

ari
, N

. M
., 

No
hu

dd
in,

 P
. N

., 
Ba

ha
rin

, A
. H

., 
Ya

ko
b, 

N.
A.

, a
nd

 E
ba

di,
 

M
. J

.
Fe

atu
res

 r
eq

uir
em

en
t e

lic
ita

tio
n 

pr
oc

ess
 f

or
 d

esi
gn

in
g 

a 
ch

atb
ot

 a
pp

lic
ati

on
0

Ka
bu

ru
an

, E
.R

., 
an

d 
Ke

lvi
n, 

A.
An

aly
zin

g 
an

d 
de

sig
ni

ng
 c

on
ve

rsa
tio

na
l b

an
kin

g 
ser

vic
e 

ar
ch

ite
ctu

re 
fo

r 
ba

nk
in

g 
co

m
pa

ny
0

Ke
lly

, S
., 

Ka
ye

, S
.A

., 
an

d 
Ov

ied
o-

Tr
esp

ala
cio

s, 
O.

A 
M

ult
i-I

nd
us

try
 A

na
lys

is 
of

 t
he

 F
ut

ur
e 

Us
e 

of
 A

I 
Ch

atb
ot

s
1

La
i, 

S. 
T.

, L
eu

, F
. Y

., 
an

d 
Li

n, 
J. 

W
.

A 
Ba

nk
in

g 
Ch

atb
ot

 S
ec

ur
ity

 C
on

tro
l P

ro
ce

du
re 

fo
r 

Pr
ot

ec
tin

g 
Us

er 
Da

ta 
Se

cu
rit

y 
an

d 
Pr

iva
cy

10
Pa

til
, G

. V
., 

an
d 

Dh
am

dh
ere

, V
.

Re
sea

rch
 a

nd
 A

na
lys

is 
on

 V
oic

e 
Ba

sed
 S

ys
tem

 w
ith

 M
ac

hin
e 

Le
ar

ni
ng

0
Sh

ar
m

a, 
D.

, a
nd

 G
up

ta,
 A

.
Re

gr
ess

ion
 e

xa
m

in
ati

on
 o

f 
fac

to
rs 

in
flu

en
cin

g 
th

e 
ch

atb
ot

s 
us

ag
e 

in
 b

an
kin

g 
in

du
str

y 
of

 I
nd

ia
0

Te
ne

ma
za

, M
., 

Lu
jan

-M
or

a, 
S.,

 d
e A

nt
on

io,
 A

., 
Ra

m
¡re

z, 
J., 

an
d 

Za
rab

ia,
 

O.
Ek

yb
ot

: F
ra

m
ew

or
k 

pr
op

os
al 

fo
r 

ch
atb

ot
 in

 f
in

an
cia

l e
nt

erp
ris

es
3

La
ng

ua
ge

 
pr

oc
ess

in
g 

Ah
m

ed
, M

., 
An

sa
ri,

 M
. D

., 
Sin

gh
, N

., 
Gu

nj
an

, V
. K

., 
Kr

ish
na

, S
. B

. 
V.

, a
nd

 K
ha

n, 
M

.
Ra

tin
g-

Ba
sed

 R
ec

om
m

en
de

r 
Sy

ste
m

 B
as

ed
 o

n 
Te

xtu
al 

Re
vie

ws
 U

sin
g 

Io
T 

Sm
ar

t 
De

vic
es

1

Do
nd

ar
, E

. B
., 

De
ni

z, 
O.

, a
nd

 A
rsl

an
, S

.
A 

hy
br

id 
ap

pr
oa

ch
 to

 q
ue

sti
on

-an
sw

eri
ng

 fo
r a

 b
an

kin
g 

Ch
atb

ot
 o

n 
Tu

rk
ish

: E
xte

nd
in

g 
ke

yw
or

ds
 

wi
th

 e
m

be
dd

in
g 

ve
cto

rs
1

Ki
m

, S
., 

Go
h, 

J., 
an

d 
Ju

n, 
S.

Th
e 

Us
e 

of
 V

oic
e 

In
pu

t 
to

 I
nd

uc
e 

Hu
m

an
 C

om
m

un
ica

tio
n 

wi
th

 B
an

kin
g 

Ch
atb

ot
s

8
Ko

ste
ln¡

k, 
P.

, P
isa

Ro
vic

, I
., 

M
ur

oN
, M

., 
Da

Re
na

, F
., 

an
d 

Pr
oc

hA
zk

a, 
D.

Ch
atb

ot
s 

fo
r 

en
ter

pr
ise

s: 
Ou

tlo
ok

6

Lo
th

rit
z, 

C.
, A

llix
, K

., 
Le

bic
ho

t, 
B.

, V
eib

er,
 L

., 
Bi

ssy
an

d, 
T.

 F
., 

an
d 

Kl
ein

, J
.

Co
m

pa
rin

g 
M

ult
iLi

ng
ua

l a
nd

 M
ult

ipl
e 

M
on

oL
ing

ua
l M

od
els

 fo
r I

nt
en

t C
las

sif
ica

tio
n 

an
d 

Slo
t F

illi
ng

3

No
e-B

ien
ve

nu
, G

. L
., 

No
uv

el,
 D

., 
an

d 
M

os
tef

a, 
D.

M
ea

su
rin

g 
th

e P
ola

rit
y 

of 
Co

nv
ers

ati
on

s b
etw

ee
n 

Ch
atb

ots
 a

nd
 H

um
an

s: 
A 

Us
e 

Ca
se 

in 
th

e B
an

kin
g 

Se
cto

r
0

Pi
sa

co
vic

, I
., 

Da
ren

a, 
F.,

 P
ro

ch
az

ka
, D

., 
an

d 
Jan

is,
 V

.
Pr

ep
ro

ce
ssi

ng
 o

f 
no

rm
ati

ve
 d

oc
um

en
ts 

fo
r 

in
ter

ac
tiv

e 
qu

est
ion

 a
ns

we
rin

g
0

Va
n, 

T.
 D

., 
Qu

an
g, 

T.
 M

., 
To

an
, P

. M
., 

Th
ien

, V
. M

., 
Hu

ng
, L

. M
., 

an
d 

Qu
an

, T
.T

.
A 

Hu
m

an
-li

ke
 I

nt
era

cti
ve

 C
ha

tb
ot

 F
ra

m
ew

or
k 

fo
r 

Vi
etn

am
ese

 B
an

kin
g 

Do
m

ain
0

W
ica

ks
on

o, 
B.

 P
., 

an
d 

Za
hr

a, 
A.

De
sig

n 
of

 t
he

 u
se 

of
 c

ha
tb

ot
 a

s 
a 

vir
tu

al 
as

sis
tan

t 
in

 b
an

kin
g 

ser
vic

es 
in

 I
nd

on
esi

a
0

Do
nd

ar
, E

. B
., 

Ki
liC

, O
. F

., 
Ce

kiC
, T

., 
M

an
av

, Y
., 

an
d 

De
ni

z, 
O.

La
rg

e 
sca

le 
in

ten
t 

de
tec

tio
n 

in
 T

ur
kis

h 
sh

or
t 

sen
ten

ce
s 

wi
th

 c
on

tex
tu

al 
wo

rd
 e

m
be

dd
in

gs
2

Ki
lic

, O
. F

., 
Du

nd
ar,

 E
. B

., 
M

an
av

, Y
., 

Ce
kic

, T
., 

an
d 

De
niz

, O
.

Co
nv

ers
ati

on
 m

an
ag

em
en

t i
n 

tas
k-

or
ien

ted
 T

ur
kis

h 
dia

log
ue

 a
ge

nt
s w

ith
 d

ial
og

ue
 a

ct 
cla

ssi
fic

ati
on

0
Le

w,
 M

., 
Ob

uc
ho

ws
ki,

 A
., 

Ka
cp

rza
k, 

E.
, a

nd
 P

luw
ak

, A
.

Co
nv

ers
ati

on
 C

lus
ter

in
g 

Ad
ap

tat
ion

 f
or

 I
nt

en
t 

Re
co

gn
iti

on
0

<A
pp

en
di

x 
C>

 T
he

m
at

ic
 C

lu
st

er
s



E
d

e
n

 
S

a
m

u
e
l 

P
a

rt
h

ib
a
n

, 
M

o
h

d
. 

A
d

il

V
o
l.

 
3
3
 
N

o
. 

3
A

s
ia

 
P

a
ci

fi
c
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s
 
 
7
3
3

Th
em

e
Au

th
or

s
Pu

bli
ca

tio
n 

Ti
tle

Ci
tat

ion
s

Ba
nk

in
g 

tra
ns

fo
rm

ati
on

 

Ab
du

lla
, Y

., 
Eb

ra
hi

m
, R

., 
an

d 
Ku

m
ar

as
wa

m
y, 

S.
Ar

tif
ici

al 
In

tel
lig

en
ce

 in
 B

an
kin

g 
sec

to
r: 

Ev
ide

nc
e 

fro
m

 B
ah

ra
in

3
Bh

att
ac

ha
ry

a, 
C.

, a
nd

 S
in

ha
, M

.
Ro

le 
of

 A
rti

fic
ial

 I
nt

ell
ige

nc
e 

in
 B

an
kin

g 
fo

r 
Le

ve
ra

gin
g 

Cu
sto

m
er 

Ex
pe

rie
nc

e
1

De
ep

th
i, 

B.
, G

up
ta,

 P
., 

Ra
i, 

P.,
 a

nd
 A

ro
ra

, H
.

As
ses

sin
g 

th
e 

Dy
na

m
ics

 o
f 

AI
 D

riv
en

 T
ec

hn
olo

gie
s 

in
 I

nd
ian

 B
an

kin
g 

an
d 

Fin
an

cia
l S

ec
to

r
0

Hr
ist

ov
a, 

G.
To

pic
 m

od
eli

ng
 o

f 
ch

at 
da

ta:
 A

 c
as

e 
stu

dy
 in

 t
he

 b
an

kin
g 

do
m

ain
3

Kh
an

, S
., 

an
d 

Ra
bb

an
i, 

M
. R

.
Ch

atb
ot

 a
s 

isl
am

ic 
fin

an
ce

 e
xp

ert
 (

Ca
IF

E)
: W

he
n 

fin
an

ce
 m

ee
ts 

ar
tif

ici
al 

in
tel

lig
en

ce
1

M
an

e, 
D.

, P
ati

l, 
M

., 
Ch

au
dh

ar
i, 

V.
, N

ay
ak

av
ad

i, 
R.

, a
nd

 P
an

dh
e, 

S.
A 

Su
rv

ey
 o

n 
Ch

atb
ot

 in
 D

ev
an

ag
ar

i L
an

gu
ag

e
0

Na
ir,

 K
., 

An
ag

reh
, S

., 
Su

ni
l, 

A.
, a

nd
 G

up
ta,

 R
.

AI
-E

na
ble

d 
Ch

atb
ot

 t
o 

Dr
ive

 M
ar

ke
tin

g 
Au

to
m

ati
on

 f
or

 F
in

an
cia

l S
erv

ice
s

2
Th

isa
ra

ni
, M

., 
an

d 
Fe

rn
an

do
, S

.
Ar

tif
ici

al 
in

tel
lig

en
ce

 f
or

 f
ut

ur
ist

ic 
ba

nk
in

g
1

Zh
an

g, 
X.,

 A
gar

wa
l, S

., C
ho

y, 
R.,

 W
on

g ,
K. 

J., 
Lim

, L
., L

ee,
 Y

. Y
., a

nd
 L

u, 
J. 

J.
Pe

rso
na

liz
ed

 D
igi

tal
 C

us
to

m
er 

Se
rv

ice
s f

or
 C

on
su

m
er 

Ba
nk

in
g 

Ca
ll 

Ce
nt

re 
us

in
g 

Ne
ur

al 
Ne

tw
or

ks
4

Ba
sy

sy
ar

, F
. M

., 
Di

ka
na

nd
a, 

A.
 R

., 
an

d 
Ku

rn
ia,

 D
.A

.
Pr

ed
ict

ion
 o

f B
an

k 
Cu

sto
me

r P
ote

nt
ial

 U
sin

g 
Cr

ea
tiv

e M
ark

eti
ng

 B
ase

d 
on

 E
xp

lor
ato

ry 
Da

ta 
An

aly
sis

 
an

d 
De

cis
ion

 T
ree

 A
lgo

rit
hm

0

Ki
m

, J
., 

an
d 

Im
, I

.
An

th
ro

po
m

or
ph

ic 
res

po
ns

e: 
Un

de
rst

an
din

g 
int

era
cti

on
s b

etw
ee

n 
hu

m
an

s a
nd

 a
rti

fic
ial

 in
tel

lig
en

ce
 

ag
en

ts
0

La
pp

em
an

, J
., 

M
ar

lie
, S

., 
Jo

hn
so

n, 
T.

, a
nd

 P
og

ge
np

oe
l, 

S.
Tr

us
t a

nd
 d

igi
tal

 p
riv

ac
y: 

wi
llin

gn
ess

 to
 d

isc
los

e 
pe

rso
na

l i
nf

or
m

ati
on

 to
 b

an
kin

g 
ch

atb
ot

 se
rv

ice
s

1
Li

, C
. Y

., 
an

d 
Zh

an
g, 

J. 
T.

Ch
atb

ot
s 

or
 m

e? 
Co

ns
um

ers
? 

sw
itc

hi
ng

 b
etw

ee
n 

hu
m

an
 a

ge
nt

s 
an

d 
co

nv
ers

ati
on

al 
ag

en
ts

0

M
og

aji
, E

., 
an

d 
Ng

uy
en

, N
. P

.
M

an
ag

ers
’ u

nd
ers

tan
din

g 
of 

art
ific

ial
 in

tel
lig

en
ce

 in
 re

lat
ion

 to
 m

ark
eti

ng
 fi

na
nc

ial
 se

rv
ice

s: 
ins

igh
ts 

fro
m

 a
 c

ro
ss-

co
un

try
 s

tu
dy

7

Pa
lom

in
o-

Na
va

rro
, N

., 
an

d 
Ar

ba
iza

, F
.

Th
e 

Ro
le 

of
 a

 C
ha

bo
t 

Pe
rso

na
lit

y 
in

 t
he

 A
tti

tu
de

 o
f 

Co
ns

um
ers

 T
ow

ar
ds

 a
 B

an
kin

g 
Br

an
d

0

Te
ch

no
log

y 
ac

ce
pt

an
ce

Ab
du

lqu
ad

ri,
 A

., 
M

og
aji

, E
., 

Ki
eu

, T
. A

., 
an

d 
Ng

uy
en

, N
. P

.
Di

git
al 

tra
ns

fo
rm

ati
on

 in
 fi

na
nc

ial
 s

erv
ice

s 
pr

ov
isi

on
: a

 N
ige

ria
n 

pe
rsp

ec
tiv

e 
to

 th
e 

ad
op

tio
n 

of
 

ch
atb

ot
34

Al
-A

ba
bn

eh
, H

. A
., 

Bo
ris

ov
a, 

V.
, Z

ak
ha

rzh
ev

sk
a, 

A.
, T

ka
ch

en
ko

, P
., 

an
d 

An
dr

us
iak

, N
.

Pe
rfo

rm
an

ce
 o

f 
Ar

tif
ici

al 
In

tel
lig

en
ce

 T
ec

hn
olo

gie
s 

in
 B

an
kin

g 
In

sti
tu

tio
ns

0

M
or

, S
., 

an
d 

Gu
pt

a, 
G.

Ar
tif

ici
al 

in
tel

lig
en

ce
 a

nd
 t

ec
hn

ica
l e

ffi
cie

nc
y: 

Th
e 

ca
se 

of
 I

nd
ian

 c
om

m
erc

ial
 b

an
ks

9

M
uly

on
o, 

J. 
A.

, a
nd

 S
fen

ria
nt

o, 
S.

Ev
alu

ati
on

 o
f C

us
tom

er 
Sa

tis
fac

tio
n 

on
 In

do
ne

sia
n 

Ba
nk

ing
 C

ha
tbo

t S
erv

ice
s D

ur
ing

 th
e 

CO
VI

D-
19

 
Pa

nd
em

ic
1

Qu
ah

, J
. T

., 
an

d 
Ch

ua
, Y

. W
.

Ch
atb

ot
 a

ssi
ste

d 
m

ar
ke

tin
g 

in
 f

in
an

cia
l s

erv
ice

 in
du

str
y

19

<A
pp

en
di

x 
C>

 T
he

m
at

ic
 C

lu
st

er
s 

(C
on

t.)



T
re

n
d

s 
in

 
th

e
 
A

I-
b

a
se

d
 
B

a
n

k
in

g
 
C

o
n

ve
rs

a
ti

o
n

a
l 

A
g

e
n

ts
 
L

it
e

ra
tu

re
: 

A
 
B

ib
li

o
m

e
tr

ic
 
R

e
vi

e
w

7
3
4

 
 
A

s
ia

 
P

a
c
if

ic
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s

V
o

l.
 
3
3
 
N

o
. 

3

Th
em

e
Au

th
or

s
Pu

bli
ca

tio
n 

Ti
tle

Ci
tat

ion
s

Te
ch

no
log

y 
ac

ce
pt

an
ce

Sin
gh

, G
.

A 
M

ov
e 

To
wa

rd
s 

In
tel

lig
en

t 
Ec

on
om

y: 
In

dia
n 

Ev
ide

nc
e

0

Su
he

l, 
S. 

F.,
 S

hu
kla

, V
. K

., 
Vy

as
, S

., 
an

d 
M

ish
ra

, V
.P.

Co
nv

ers
ati

on
 to

 A
ut

om
ati

on
 in

 B
an

kin
g 

th
ro

ug
h 

Ch
atb

ot
 U

sin
g 

Ar
tif

ici
al 

M
ac

hin
e 

In
tel

lig
en

ce
 

La
ng

ua
ge

31

To
h, 

T.
 J

., 
an

d 
Ta

y, 
L. 

Y.
Ba

nk
in

g 
Ch

atb
ot

s: 
A 

Stu
dy

 o
n 

Te
ch

no
log

y 
Ac

ce
pt

an
ce

 a
m

on
g 

M
ille

nn
ial

s 
in

 M
ala

ys
ia

0

Ri
ch

ad
, R

., 
Vi

ve
ns

ius
, V

., 
Sfe

nr
ian

to
, S

., 
an

d 
Ka

bu
ru

an
, E

. R
.

An
aly

sis
 o

f f
ac

tor
s i

nf
lue

nc
ing

 m
ille

nn
ial

’s 
tec

hn
olo

gy
 a

cc
ep

tan
ce

 o
f c

ha
tbo

t i
n 

th
e 

ba
nk

ing
 in

du
str

y 
in

 I
nd

on
esi

a
11

Ba
ra

ka
t, 

K.
 A

., 
an

d 
Da

bb
ou

s, 
A.

Fa
cto

rs 
aff

ec
tin

g 
th

e 
su

sta
in

ed
 u

se 
of

 c
ha

tb
ot

s: 
An

 o
rg

an
iza

tio
na

l p
ers

pe
cti

ve
0

Er
en

, B
. A

.
De

ter
mi

na
nt

s o
f c

us
tom

er 
sat

isf
ac

tio
n 

in 
ch

atb
ot 

us
e: 

ev
ide

nc
e 

fro
m 

a 
ba

nk
ing

 a
pp

lic
ati

on
 in

 T
ur

ke
y

38

Ha
ri,

 H
., 

Iye
r, 

R.
, a

nd
 S

am
pa

t, 
B.

Cu
sto

m
er 

Br
an

d 
En

ga
ge

m
en

t t
hr

ou
gh

 C
ha

tb
ot

s 
on

 B
an

k 
W

eb
sit

es?
 E

xa
m

in
in

g 
th

e 
An

tec
ed

en
ts 

an
d 

Co
ns

eq
ue

nc
es

5

Ng
uy

en
, D

. M
., 

Ch
iu

, Y
. T

., 
an

d 
Le

, H
.D

.
De

ter
m

in
an

ts 
of

 c
on

tin
ua

nc
e 

in
ten

tio
n 

to
wa

rd
s 

ba
nk

s? 
ch

atb
ot

 s
erv

ice
s 

in
 v

iet
na

m
: A

 n
ec

ess
ity

 
for

 s
us

tai
na

ble
 d

ev
elo

pm
en

t
23

Tr
ive

di
, J

.
Ex

am
in

in
g 

th
e 

Cu
sto

m
er 

Ex
pe

rie
nc

e 
of

 U
sin

g 
Ba

nk
in

g 
Ch

atb
ot

s a
nd

 It
s I

m
pa

ct 
on

 B
ra

nd
 L

ov
e: 

Th
e 

M
od

era
tin

g 
Ro

le 
of

 P
erc

eiv
ed

 R
isk

92

Cu
sto

m
er

 
ser

vic
e

An
dr

ad
e, 

I. 
M

., 
an

d 
Tu

m
ele

ro
, C

.
In

cre
as

in
g 

cu
sto

m
er 

ser
vic

e 
eff

ici
en

cy
 t

hr
ou

gh
 a

rti
fic

ial
 in

tel
lig

en
ce

 c
ha

tb
ot

1

Fa
hn

, V
., 

an
d 

Ri
en

er,
 A

.
Ti

m
e 

to
 G

et 
Co

nv
ers

ati
on

al:
 A

sse
ssm

en
t o

f t
he

 P
ot

en
tia

l o
f C

on
ve

rsa
tio

na
l U

ser
 I

nt
erf

ac
es 

fo
r 

M
ob

ile
 B

an
kin

g
0

La
w,

 E
. L

. C
., 

Fo
lst

ad
, A

., 
an

d 
Va

n 
As

, N
.

Ef
fec

ts 
of 

Hu
m

an
lik

en
ess

 a
nd

 C
on

ve
rsa

tio
na

l B
rea

kd
ow

n 
on

 T
ru

st 
in 

Ch
atb

ots
 fo

r C
us

tom
er 

Se
rvi

ce
0

Li
, C

. H
., 

Ch
en

, K
., 

an
d 

Ch
an

g, 
Y.

 J
.

W
he

n 
th

ere
 is

 n
o 

pr
og

res
s 

wi
th

 a
 t

as
k-

or
ien

ted
 c

ha
tb

ot
: A

 c
on

ve
rsa

tio
n 

an
aly

sis
5

Li
, C

. H
., 

Ye
h, 

S. 
F.,

 C
ha

ng
, T

. J
., 

Ts
ai,

 M
. H

., 
Ch

en
, K

., 
an

d 
Ch

an
g, 

Y.
 J

.
A 

Co
nv

ers
ati

on
 A

na
lys

is 
of

 N
on

-P
ro

gr
ess

 a
nd

 C
op

in
g 

Str
ate

gie
s 

wi
th

 a
 B

an
kin

g 
Ta

sk
-O

rie
nt

ed
 

Ch
atb

ot
15

Ng
, M

., C
oo

pa
mo

oto
o, 

K. 
P.,

 T
ore

ini
, E

., A
itk

en
, M

., E
llio

t, K
., a

nd
 V

an
, M

. A
.

Sim
ula

tin
g 

the
 E

ffe
cts

 o
f S

oc
ial

 P
res

en
ce 

on
 T

ru
st,

 P
riv

ac
y 

Co
nc

ern
s &

 U
sag

e I
nte

nti
on

s i
n 

Au
tom

ate
d 

Bo
ts 

fo
r 

Fin
an

ce
18

Sa
m

ue
l, 

I.,
 O

gu
nk

ey
e, 

F. 
A.

, O
laj

ub
e, 

A.
, a

nd
 A

we
lew

a, 
A.

De
ve

lop
m

en
t 

of
 a

 V
oic

e 
Ch

atb
ot

 f
or

 P
ay

m
en

t 
Us

in
g 

Am
az

on
 L

ex
 S

erv
ice

 w
ith

 E
yo

wo
 a

s 
th

e 
Pa

ym
en

t 
Pl

atf
or

m
4

<A
pp

en
di

x 
C>

 T
he

m
at

ic
 C

lu
st

er
s 

(C
on

t.)



E
d

e
n

 
S

a
m

u
e
l 

P
a

rt
h

ib
a
n

, 
M

o
h

d
. 

A
d

il

V
o
l.

 
3
3
 
N

o
. 

3
A

s
ia

 
P

a
ci

fi
c
 
J
o

u
rn

a
l 

o
f 

In
fo

rm
a

ti
o
n

 
S

ys
te

m
s
 
 
7
3
5

Th
em

e
Au

th
or

s
Pu

bli
ca

tio
n 

Ti
tle

Ci
tat

ion
s

Te
ch

no
log

y 
pe

rso
na

liz
ati

on

Al
t, 

M
. A

., 
an

d 
Ib

oly
a, 

V.
Id

en
tif

yin
g 

re
lev

an
t s

eg
m

en
ts 

of
 p

ot
en

tia
l b

an
kin

g 
ch

atb
ot

 u
se

rs 
ba

se
d 

on
 te

ch
no

log
y 

ad
op

tio
n 

be
ha

vio
r 

1

Hu
an

g, 
S. 

Y.
 B

., 
an

d 
Le

e, 
C.

J.
Pr

ed
ict

in
g 

co
nt

in
ua

nc
e 

in
ten

tio
n 

to
 f

in
tec

h 
ch

atb
ot

1

Hu
an

g, 
S. 

Y.
 B

., 
Le

e, 
C.

 J
., 

an
d 

Le
e, 

S. 
C.

To
wa

rd
 a

 U
ni

fie
d 

Th
eo

ry
 o

f C
us

to
m

er 
Co

nt
in

ua
nc

e 
M

od
el 

for
 F

in
an

cia
l T

ec
hn

olo
gy

 C
ha

tb
ot

s
2

Ka
lle

l, 
A.

, B
en

, D
. M

. N
., 

Ch
ao

ua
li, 

W
., 

an
d 

Da
nk

s, 
N.

 P
.

He
y 

ch
atb

ot,
 w

hy
 d

o 
yo

u 
tre

at 
me

 li
ke

 o
the

r p
eo

ple
? T

he
 ro

le 
of 

un
iqu

en
ess

 n
eg

lec
t i

n 
hu

ma
n-

ch
atb

ot 
in

ter
ac

tio
ns

0

M
an

sh
ad

, M
. S

., 
an

d 
Br

an
no

n, 
D.

 C
.

Ge
nd

er
-b

as
ed

 c
on

ve
rsa

tio
na

l i
nt

er
fac

e 
pr

efe
re

nc
es

 in
 li

ve
 c

ha
t 

sy
ste

m
s 

fo
r 

fin
an

cia
l s

er
vic

es
0

<A
pp

en
di

x 
C>

 T
he

m
at

ic
 C

lu
st

er
s 

(C
on

t.)



◆ About the Authors ◆

Eden Samuel Parthiban

Eden Samuel Parthiban, the corresponding author, is a Research Fellow in the Department of 

Management Studies at NIT Hamirpur, India. He is doing research in the area of consumer behaviour, 

marketing systems, and technologies. Recognised for academic excellence, he was awarded the 

Indian University Grants Commission’s Junior Research Fellowship in 2020. 

Mohd. Adil

Dr. Mohd. Adil works as a Senior Assistant Professor at NIT Hamirpur, India. His present research 

focuses on services marketing, sustainable marketing, and tourism. He has several publications 

in journals of repute, such as International Journal of Hospitality Management, Psychology and 

Marketing, Journal of Retailing and Consumer Services, Journal of Vacation Marketing, Journal 

of Service Theory and Practice, Food Quality and Preferences, Current Issues in Tourism, Business 

Strategy and the Environment among others.

Trends in the AI-based Banking Conversational Agents Literature: A Bibliometric Review

736  Asia Pacific Journal of Information Systems Vol. 33 No. 3

Submitted: May 16, 2023; 1st Revision: June 22, 2023; Accepted: June 27, 2023


