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attempt to review the existing research pertaining to OpenAl's ChatGPT using
Keywords: OpenAl, ChatGPT; Bibliometric bibliometric analysis. The study reviewed 210 research collected from Web of
Analysis; VOSviewer; Web of Sciences. Sciences covering all disciplines. The analysis was based on (i) co-occurrence
(keywords), (ii) citations and (iii) co-authorship. We found, keywords such
as “ChatGPT, artificial intelligence, OpenAl, Al, education, chatbots, natural
language processing, medicine, and management” are the most frequently
used in OpenAl ChatGPT. Moreover, we identified that areas including
cryptocurrencies, healthcare, future nursing, information value, non-human
authors, algorithmic bias, clinical otolaryngology, clinical decision-making,
large language models, generative pre-trained transfer are not covered deeply
investigated using OpenAl ChatGPT. Finally, we found around 155 authors
from 109 institutions located in 28 countries led by United Sated and
Germany are actively engaged in producing research using OpenAl ChatGPT.

1. Introduction

ChatGPT is a sophisticated language model that employs deep learning techniques to produce
responses in natural language that closely resemble human answers [1]. It stands as one of the most
extensive publicly accessible language models and is a member of the generative pre-training
transformer (GPT) model family developed by OpenAl. ChatGPT can capture the nuances and
complexities of human language, allowing it to provide suitable and contextually relevant responses
to a wide range of queries[2,3].

The introduction of OpenAl ChatGPT has sparked much interest and discussion among academic
researchers in almost all disciplines. Numerous concerns have been expressed by Commentators
from various scientific domains, notably in relation to the moral ramifications of using such
techniques in academic publications and scientific writing [4]. For instance, the educational
landscape has undergone significant change since the advent of Al technology. Artificial Intelligence
has fundamentally changed how teachers and students interact, learn, and share knowledge. Al has
fundamentally changed how teachers and students interact, learn, and share knowledge. Example of
such Artificial Intelligence is OpenAl's ChatGPT, which is becoming more and more well-liked in the
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educational space for its capacity to produce responses that are human-like and condense difficult
knowledge [5].

The possible uses of ChatGPT in the medical field include everything from helping experts with
clinical and laboratory diagnosis to discover issues of research, providing updates on new
developments to medical students, doctors, nurses, and all healthcare practitioners [6]. Moreover,
the creation of virtual assistants to support patients in managing their health represents another
crucial avenue for ChatGPT's utilization within the medical domain [2].

In the field of entrepreneurship, the exploration of Al is a relatively recent development within
the broader field of entrepreneurship research. Scholars have begun to investigate its applications in
areas such as venture-level assessment, the introduction of new products, and the decision-making
processes of entrepreneurs. Notably, tools based on deep learning have introduced novel
capabilities, enabling users to scrutinize the language patterns of prominent entrepreneurs in a
manner customized to their specific needs. Emerging tools like ChatGPT achieve this by
amalgamating a vast body of publicly available information with human feedback during the training
phase [7, 8]. OpenAl ChatGPT is regarded as a powerful technology with potential applications in
social media, including customer service automation, content development, chatbots, sentiment
analysis, and data collection [9, 10].

In economics, ChatGPT implications can offer valuable insights. It is evident that the most critical
aspect of these Al-powered services lies in their impact on labor forces and the labor market.
Consequently, there exists a substantial body of literature within the field of labor economics
dedicated to topics such as automation, robotics, technological advancements, and innovations that
influence the labor market. Given that ChatGPT and similar Al-powered services can automate a
multitude of tasks previously undertaken by human workers, their deployment has the potential to
disrupt specific market segments significantly. The introduction of ChatGPT is anticipated to exert a
substantial influence on the labor market dynamics, potentially rendering certain job roles obsolete
while simultaneously giving rise to new employment opportunities. However, it is essential to
acknowledge that this transitional phase may pose challenges for workers who may need additional
training or skill upgrades to maintain their competitiveness in the labor market [11, 12].

Based on the above considerations, this derive motive behind the current research is to provide
an overview of prior work on the application of OpenAl ChatGPT in various academic domains
through bibliometric analysis and comprehensive literature evaluation. We employed visualization
tools to evaluate contributions to marketing research and to visually convey the results of
bibliometric methodologies. The academic community and decision-making circles may find this
article to be helpful as it adds to the body of knowledge on the application of artificial intelligence.

Many researchers have started providing several future agendas and implementation scenarios
in their research conducts. The increasing interest in OpenAl ChatGPT offers new insights in
academics which possibly enhance the efficiency in research activities. However, the term OpenAl
ChatGPT is still relatively new and there is a need to examine the evolution of OpenAl research across
different disciplines to reveal the research trends, focus, and limitations of this research topic using
bibliometric analysis. By mining/auditing trails of extensive literature databases, bibliometric
analyses aim to decrease research bias and evaluate research systematically. The three key elements
in this study that will be determined using a bibliometric analytical technique are co-authorship, co-
occurrence, and citation.

Bibliometric analysis was employed to create visual representations depicting the
interconnections among core ideas. Consequently, visual mapping aids researchers in uncovering the
context of a particular research domain, the interrelationships among pivotal notions, and potential
forthcoming directions, facilitating a comprehensive examination of the scrutinized studies. This, in
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turn, enables the identification of prominent research themes that authors emphasized when delving
into the realm of OpenAl ChatGPT. In order to identify the key players in this discipline, significant
subtopics, and areas for future research, we looked through published articles. Between 2022 and
2023, we found that there will be an increase in the amount of existing literature on this topic. We
use network analysis to map the research clusters as well.

The next up section outlines the methodology used for this review. Th third section
accommodates the result and discussion, while the last section shows concluding remarks.

2. Methodology

The combination of bibliometric analysis with citation analysis provides a powerful method for
examining the shapes and characteristics of prior literature from a variety of academic disciplines.
This methodology can also help in identifying any dominant schools of thinking within research fields.
When examining written materials like journals, books, and online resources, bibliometric analysis
adheres to an objective philosophical framework and uses a quantitative research approach.
According to [13], the citation and co-citation studies are primarily focused on detecting emerging
themes within particular fields of study and evaluating the effect of several publications and different
schools of thoughts. Previous study has highlighted the ability to determine the substance and
progress of an academic area beyond citation tallying and aggregation. This evaluation considers the
achievements of individual journals and authors who have benefited the scientific community
through collaboration. Bibliographic analysis with co-citation is useful in studying the tendencies and
details of what has occurred in the literature, facilitates the examination, organize, and articulate the
prior research in a specific field [14].

The Bibliometric analysis is conducted with the help of the modern version of the VOSviewer
software. This software is powerful in constructing and visualizing bibliometric networks. Items are
used in mapping building, visualization, and analysis. These items can be writers, terms, or
publications that reflect the subjects of interest. A link can connect any two items, such as a link in a
publication's bibliography, a link in a researcher's co-authorship, or a link in the co-occurrence of a
term or concept [15]. Any link's strength can be described using a positive numerical number that
indicates a high value when the connection is stronger or vice versa. The strength of each given link
can highlight the number of publications that at least two publications share as references or the
number of publications that at least two scholars share as co-authorship links. By connecting items
and linkages, any network can be created.

Previous studies can be tracked, counted, and analyzed using bibliographic analysis. It includes a
list of the scholars’ published works, the best journals, the technique used, and the conclusions
drawn. With the aid of metadata, any area of research can be condensed. The use of bibliometric
methodologies, which necessitate a substantial amount of bibliographic data, has allowed for the
analysis of a wide range of topics, journals, and nations [5].

A network is made up of elements and the connections that connect them, which can be further
subdivided into groups. Because groups are a set of things included in a map, it is vital to determine
whether an object can only be a part of a given group. This part briefly highlights the outcomes from
the bibliometric analysis for 210 research items using data collected from the Web of Sciences
database (Figure 1 and 2). The survey of literature in Web of Sciences database included all the fields
in Scopus database using “OpenAl ChatGPT” as main keywords. Figs 1 and 2 outline the utilization of
OpenAl ChatGPT in different research fields. Medicine General and Education are by far the most
fields using artificial intelligence followed by Engineering, Computer Sciences Information Systems,
and Surgery.

256



Journal of Soft Computing and Decision Analytics

Volume 1, Issue 1 (2023) 254-264

SUOIEIIUNWIWOII[I],
S9ouaIds§ J10dS
sanoqoy
Areurjdsipiny £8oj0yaAsd
Adeurreyd A3ojooeureyd
JuawadeUR] Yo1easay suoneradQ
A30101q0I0T ]\
[e8a7 auIdIPaN
AreurdosIpRNy 90USIDS S[ELIIB
Areurdosipiny seniuewny
A103S1H
A3oj0yeday £30[0193U90.135ED
[1a1) Surteaurduy
auIpay Aouadrowy
UDIPa] A198.1n§ [BIQ AnSnUag
A3ojouyoa], Suip[ing uonoNIISu0)
SWAISAS Je[NISBAOIp.IEY) JBIp.IE)
SWAISAS [013U0Y) UOIIRWOINY
Awouo13y
A3ojoaydaN A3o1010
Aneryohsq
sopadoyyiQ
" 90UDINS S[qBUIRISNG UJD.IY
S9JUDIDS [BIUSWUOIIAUT
SondUIaqA) 9ouss Jaindwon)
9oueUl] ssauIshg
“[euonednddQ [eIusWUOIIAUY JI[qNd
£A3o100uQ
wsLInoJ, 310ds aansia Ayjeardsoy
[eLnsnpuj Surieauiduy
soouaIdg Areurdiosipnniy
sonsmMaur
saur[didsi( dyRusIds uopednpy
* Areurdiosipaaju] 90uas 1eandwo)
**21BM)JOS 90USDS Jo3ndwo)
*UoneULIojuU] 90U Jaynduwo)
[ea1pawolg Surreaurduy
[EUIIU] [eJoUSY) SUIDIPIN

Computer Science
Health Care Sciences

Education Scientific

Artificial
Intelligence

4

Disciplines

4

Services
llllllllllllllllllllllllllllllll_lllllllllll

:
m
H
8

Engineering Biomedical

10

Fig 1. OpenAl ChatGPT Usage Across Different Research Fields

Medicine General Intemal
Education Educational Research

2
35
30
25
20
15
10

5
0

A

257

Fig 2. OpenAl ChatGPT Usage Across Different Research Fields



Journal of Soft Computing and Decision Analytics
Volume 1, Issue 1 (2023) 254-264

OpenAI Bibliometric Analysis

WoS ChatGPT (1) Co-occuracy

(2) Co-authorship
database (210) (3) Co-citation

Fig 3. Analysis Flowchart

3. Results

As shown in Figure 3 this study reviews 210 studies related to “OpenAl ChatGPT” collected from
Web of Sciences. The search resulted in Article (117), Early Access (41), Review Article (19), Letter
(16), Editorial Material (13), Proceeding Paper (4). The use of "keywords analysis" in bibliometric
analyses can help to direct collection growth, define institutional scholarship strengths, identify
potential schools of thought in a discipline, and identify trends in citation and co-citation. All of these
benefits can help researchers spend less time evaluating the impact of their work and the level of
collaboration among scholars, which will lead to more effective policymaking [16]. In bibliometric
research, citation and co-citation analyses are used as an analytical technique to examine a portion
or the totality of a scholarly discipline for written source documents (such as academic journal papers
and books), Figure 4 [17].

117
120
100
80
60 41
40 19
16 13
) P o o .
—y
Article Early Access Review Letter Editorial Proceeding
Article Material Paper

Fig 4. OpenAl ChatGPT related research by documents

3.1. Co-accuracy

Figure 5 highlights the words that occur in the same article at the same time. It is important to
remember that the abstract only considers keywords that the author has listed. The main objective
is to use "OpenAl ChatGPT" to determine the study fields' most popular terms used by authors. The
same figure displays the most relevant keywords set off, and the nodes between keywords. The larger
the keyword and the node, so does weight; the smaller the distance between nodes, the stronger
the relationship among them. The author used a co-occurrence analysis kind of phrase with at least
one co-occurrence to acquire 157 keywords using the full counting method.
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Based on the size of the circle, Figure 5 is used to determine which phrases are often used. The
figure's combined mapping and grouping provides a high-level picture of the ChatGPT research
subjects' organizational structure. distinct colors are used to represent each group, each of which
represents its significance, affinity, and relatedness in a distinct way. This shows that "the density of
elements increases with the number of adjacent elements and decreases with the distance between
them and the point of interest." The terms that appear the most frequently include "ChatGPT,"
"artificial intelligence," "OpenAl," "Al," education," "chatbots," "natural language processing,"
"medicine," and "management," as shown by the co-occurrence analysis (co-occurrence keywords)
in Figure 5. The visualization overlay in Figure 6 can show how much a keyword's popularity has
increased over time, the more yellow the cluster, the more recent the research. The majority of the
keywords that are highlighted in yellow in Figure 6 show how the development of keywords is
expanding.

Figures 6 and 7 show the density of related terms and the number of nodes that are close to one
another. These results can be used as a starting point for more research to develop other ChatGPT-
related keywords in the research disciplines. A saturation level represented by a yellow node
indicates the prevalence of frequently occurring phrases. In the case where the keyword "ChatGPT"
is most commonly found, the yellow node signifies the region with the most extensive research.
Different topics, such as "cryptocurrencies, healthcare, future nursing, information value, non-
human authors, algorithmic bias, clinical otolaryngology, clinical decision-making, large language
models, generative pre-trained transfer” are covered in the green nodes showing that a subject has
not been thoroughly studied.

The size of the yellow nodes, which indicates the prevalence of recurring concerns, will prompt
the editor to evaluate whether this subject remains pertinent to the discipline mentioned by the
reviewer. The review's results may fall short, particularly in terms of substance, if the scholarly
interests of each reviewer are not sufficiently aligned. Including this topic provides editors with
evaluative data that can aid in refining and specializing in the journal's focus. Furthermore, the
editors select Editors and Reviewers whose scientific expertise aligns with the matter depicted in
Figure 7, using this density visualization as a reference.
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3.2. Citations

This analysis is used to discover which papers have the biggest influence on ChatGPT in scientific
research with a minimum of 1 citation. The number of articles to be selected are 29. According to
Figure 8, [18] is the most influential articles with 61 number of citations. This study was conducted
in response to the call for case reports utilizing ChatGPT's assistance in the Journal of Medical Science
Turing Test. The authors have submitted two cases. The first case explores osteoporosis associated
with homocystinuria, while the second case delves into late-onset Pompe disease (LOPD), a rare
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metabolic disorder. The authors employed ChatGPT to elucidate the pathogenesis of these
conditions. Furthermore, they meticulously documented both the favorable, unfavorable, and
somewhat concerning facets of the chatbot's performance in their report.

The second most impactful articles is the one of [19] with 29 citations. The authors conducted an
analysis of the effect of ChatGPT on the area of public health, alongside an exploration of the benefits
and drawbacks associated with its utilization. Third, the study [20] show also a magnificent influence
with 13 total number of citations. In this study, the author employed OpenAl ChatGPT as an
interviewee instead of a real person. The primary focus of an interview was on the influence of
OpenAl's GPT in the realms of higher education and academic publishing. In particular, numerous
inquiries were directed towards the effects of OpenAl's ChatGPT and other Al-driven machine
learning models within the domains of hospitality, tourism, and education. ChatGPT highlighted that
its utilization can aid educators in delegating routine tasks, such as grading, thereby allowing them
to concentrate on more intellectual endeavors.

Additionally, students have the potential to employ ChatGPT for brainstorming and idea
generation. However, ChatGPT acknowledged the potential risk of diminishing critical thinking skills
in students if they become overly reliant on it, along with the issue of educational inequalities that
may arise. Regarding academic work, ChatGPT made it clear that it cannot serve as a substitute for
human creativity and intellect, as it lacks the capacity to generate outputs characterized by originality
and novelty. The last most influential study is the one conducted by [21] with 11 total number of
citation. The authors outline the role of ChatGPT in surgical practice.
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Fig 8. Most cited studies on OpenAl ChatGPT

3.3. Co-authors

Shedding light on the productive authors and effective organizations and research institutions
along with countries in the OpenAl ChatGPT, with minimum number of 1 document, Figures 9, 10
and 11 demonstrate that nearly 155 authors contributed to research fields in OpenAl ChatGPT
belonging to 109 organizations/institutions/universities located in 28 countries led by the United
States and Germany.
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4. Conclusions

In this study, three essential factors, namely co-authorship, co-occurrence, and citation, were
identified through the application of a bibliometric analytical approach. It's worth noting that
research related to the ChatGPT theme within the scientific community has only started emerging as
of 2023 and was sourced from the Web of Science database resulted in 210 studies from all
disciplines. Medicine, education, and engineering are the most fields of research used OpenAl
ChatGPT since its emergence.

Our results show that the most frequently include "ChatGPT," "artificial intelligence," "OpenAl,"
"Al," education," "chatbots," "natural language processing," "medicine," and "management,". We
also found that subject like cryptocurrencies, healthcare, future nursing, information value, non-
human authors, algorithmic bias, clinical otolaryngology, clinical decision-making, large language
models, generative pre-trained transfer are covered not deeply investigated using OpenAl ChatGPT.
Though, future studies may consider them as area of research utilizing OpenAl ChatGPT.

Regarding the third factor, we found the most influential research used OpenAl ChatGPT showed
61 total number of citations. Additionally, we found around 155 authors from 109 institutions located
in 28 countries led by United Sated and Germany are actively engaged in producing research using
OpenAl ChatGPT. Our study, therefore, provided insightful information for policymakers and
researchers identifying the future research areas and active institutions and productive collaborative
researchers for further research collaboration.
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