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Abstract: Chat GPT, which suddenly entered our lives at the end of 2022, is a large language model and has attracted the attention of
people from all walks of life. Following this, researchers have also conducted studies in many areas related to Chat-GPT in the
literature. For this purpose, bibliometric data of different types of works scanned in the Web of Science database and published
between 2020-2024 was taken as basis. When we look at the distribution of 415 works related to Chat GPT according to publication
years, it is seen that the most were produced in 2024 (222 works), 2023 (186 works) and in each of other years (2 works). It is seen
that there has been a concentration in the last two years; the authors who produced the most works are Viroj Wiwanitkit, and Wisit
Cheungpasitporn and Jerome R. Lechien; The publication type is mainly journal article (286), paper (48), early appearance (45), review
article (30) and letter(6); When the top five research fields are examined, it is found that works are published in the fields of computer
science (101), general medicine (50), educational research (32), and surgery (26); the leadership in the distribution of publications by
country is with publishers from the USA (123), China (47), and India (33); works are published primarily in English (405), Spanish (6),
and Portuguese (3); and publications scanned in SCI-E (227), ESCI (115), and SSCI (45) indexes predominate. When the most
frequently used keywords in publications related to Chat GPT are examined, the following are the leading expressions: “artificial
intelligence” with 101 occurrences, “Chat gpt” with 90 occurrences, “large language models” with 43 occurrences, “chat gpt” with 42
occurrences, “ai” with 29 occurrences, “chat-gpt” with 27 occurrences, and “chatbot” with 17 occurrences.

Keywords: Chat GPT, Artificial Intelligence, Al, LLM, Chatbot

Corresponding author: Kirklareli University, Technical Sciences Vocational School, Department of Computer Technologies, 39100, Kirklareli, Ttrkiye
E mail: selma.bulut@klu.edu.tr (S. BULUT)

Selma BULUT https://orcid.org/0000-0002-6559-7704 Received: September 05, 2024
Accepted: October 09, 2024

Published: November 15, 2024
Cite as: Bulut S. 2024. Bibliometric analysis of studies on Chat GPT with VOSviewer. BS] Eng Sci, 7(6): 1194-1203.

On May 14, 2024, a completely new version, GPT-40, was
introduced and it was mentioned that it was equipped

1. Introduction
Chat GPT is a generative artificial intelligence tool from

the large language model family developed by OpenAl. with more human features (Bulut, 2024). It is currently

Generative artificial intelligence is a complex artificial available free of charge for limited use.

intelligence system that can understand, produce and
transform human language thanks to advanced machine
learning techniques such as deep learning and neural
networks (Bulut, 2024). Using the generative artificial
intelligence model; texts can be produced as if they were
produced by humans. Not only text production; but also,
digital content production including visuals, audio,
coding and natural language can be carried out using Al
models (Cao et al.,, 2023).

Table 1 shows the versions and pricing of Chat GPT from
the time it was popular to the present day. While GPT-3.5
has 175 billion parameters, GPT-4 is said to have 1.7
trillion parameters. Parameters are settings that allow
fine-tuning of the content in Al responses, including tone,
style, and creativity. GPT 3.5 can process up to 3,000
words, Chat GPT-4 can process up to 25,000 words, and
GPT-4 Turbo can process up to 96,000 words (Meer,
2024). Chat GPT Plus, offered for a monthly subscription
fee of $ 20, provides its users with additional benefits
such as priority access and internet search (Bulut, 2023).

The free version of Chat GPT is GPT-3.5, and the paid
version, Chat GPT Plus, is based on GPT-4 technology. It
is known that the data for both versions of the training
dataset was received until September 2021. This can
sometimes cause difficulties in achieving the desired
results. In general, it is stated by the authorities that the
Plus version is ten times better than the GPT 3.5 version.
However, due to its free nature, 30% of Chat GPT users
still prefer GPT-3.5 (Subham, 2024).

According to the latest data, Chat GPT has 100 million
weekly active users and over 180.5 million monthly users
as of August 2024. Daily traffic to Chat GPT has exceeded
100 million visits after the announcement of GPT-4o. It
took only 5 days for Chat GPT to add 1 million users after
its launch. Based on this active data, using Chat GPT
versions in studies seems like an inevitable result (Meer,
2024).
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Table 1. GPT versions and release dates (created by the author)

Version Name Release Date Fee
GPT 3.5 November 30, 2022 Free
GPT-4 March 13, 2023 Paid
GPT-4 Turbo November 6, 2023 Paid
GPT-40 May 13, 2024 Paid/Limited use
GPT-40 mini July 18, 2024 Paid/Limited use

1.2. Literature Review

Bibliometric analysis on Chat GPT has been studied by
many people and in different fields in 2024. The fact that
it is a popular topic, and people are working on it means
that more publications will be produced on Chat GPT.
Baber et al,, in their 2024 study, examined in depth 34 of
the 328 publications retrieved from the Scopus database.
They stated that GPT studies were in the early stages
since the data for this study was retrieved in 2023; they
said that applications language
processing and understanding, dialogue systems, speech
processing and recognition, learning systems, chatbots
and response generation were emphasized. The USA is at
the forefront in publishing and new keywords on this

such as natural

subject. The emerging themes are: "patient care",
"medical”, "higher education” (Baber et al., 2024).

Tian et al. (2023) conducted a bibliometric analysis on
ChatGPT through Web of Science in 2023. In this study, a
total of 206 articles were examined between 2020 and
2023. The keyword analysis found that chatbot was the
main keyword. It revealed that national collaborations
were made in America, China and Australia (Tian et al,,
2023).

Kurnianingrum et al. conducted an analysis using the
Scopus database in their 2024 study. Data were extracted
in ChatGPT and English. In the first stage, topic analysis
LDA (Latent Dirichlet Allocation) was used for the
dataset of publications with related topics to understand
the structure of citations and publications. Then,
bibliometric analysis was performed using VOSviewer
software. Of the 55 articles obtained, 49 were published
in journals, and the remaining 6 were published in
seminar proceedings. All of these articles were published
in 2023 and have a total of 169 citations. "Artificial
Intelligence” is the most repeated keyword, followed by
"ChatGPT", "human" and "people" (Kurnianingrum et al,,
2024).

In their study in 2024, Safdar et al. conducted
bibliometric analysis using the Scopus database using
applications such as Biblioshiny, VOSviever, Python, MS
Access and Excel and Endnote. It was determined that
European countries such as the USA, England and
Germany led the way, but the USA ranked first with 90
publications and 1,720 citations in this context (Safdar et
al, 2024).
Garcia-Carrefio conducted an analysis of studies
conducted on ChatGPT in social sciences in 2024. Focus
was placed on 220 articles out of 828 from the Scopus
database. Analysis was conducted with Voswiever.

References were transferred to Mendeley and Prisma
was used for meta-analysis. While there were 217 studies
in 2023, this number decreased to 3 in 2024. He reported
that the most studies were conducted in the USA (57),
England (23) and Australia (17). He said that the
keywords were “Chat GPT”, “ai” and “chatbot” (Carrefio,
2024).

Olinski focused on 814 articles from the Scopus database
for studies in social sciences in 2024. As a result of the
analysis made with VOSviewer; it is seen that the USA,
China and England are the countries with the most
publications, and when the keywords are examined, the
words “Chat GPT”, “student” and “technology” stand out
(Olinski et al, 2024).

Apart from these studies, there are also studies on
ChatGPT in different fields: Khosravi et al. (2024) on
Chatbot and GPT topics; Barrington et al. (2023) in
medical studies; Zheltukhina et al. (2024); Liu et al.
(2024); Samala, et al. (2024); Polat et al. (2024) in
education; Khan et al. (2024) in multi-disciplines; Farhat
et al. (2024) conducted bibliometric studies investigating
the early footprints of Chat GPT.

2. Materials and Methods

In the study, bibliometric analysis was conducted with
information extracted from the WOS database on the
topic of "Chat GPT". Bibliometric analysis is a tool used
for mapping and evaluating scientific knowledge. This
method collects data from publications such as scientific
journals, articles, and citations, and then analyzes the
data to find relevant patterns (Nandiyanto et al, 2021;
Kazak and Kazak, 2023; Kumar et al., 2024; Nandiyanto
et al. 2024; Buele and Guerra, 2021). Many studies have
been conducted in the field of computer science using
VOSviewer (Gandasari et al, 2024; Kumar et al., 2024;
Ninova and Ninov, 2024; Ria, 2024; Darmawan et al,,
2024; Li, 2024; Khong et al, 2024; Fahrudin,2024;
Kumari et al,, 2024).

The latest version of the VOSviewer program, version
1.6.20, was used for the analysis. Search results in the
WOS database can be easily transferred to the VOSviever
software via the interface. The information retrieved
from the WOS page was downloaded to the computer in
txt format. The
publication year, language, journal, title, author,
organization, keywords, document type, abstract and
number of citations. This information was accessed on
September 3, 2024, the date of the analysis.

In the light of the information obtained from the query

transferred format includes the
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made in the WOS database with the keyword Chat GPT,
answers to the following questions were sought:

RQ1. What are the basic information and number of the
publications on ChatGPT?

RQ2. Who are the authors who conducted Co-Author
Analysis on ChatGPT?

RQ3: How is the Citation Analysis of Authors publishing
on Chat GPT?

RQ4: What is the Citation Analysis of Countries
publishing on Chat GPT?

RQ5: How is the Citation Analysis of Countries that

e Keyword:"Chat-GPT"
*415 documents

¢ Co-authorship of Authors
e Citation of authors

publish on Chat GPT?

RQ6: How is the Citation Analysis of Institutions that
publish on Chat GPT?

RQ7: How is the Keyword Analysis of publications on
Chat GPT?

RQ8: How is the Bibliographic Matching Analysis of Texts
of publications on Chat GPT?

RQ9: What is the Bibliographic Match Analysis of Authors
who published on Chat GPT?

RQ10: How is the Co-Citation Analysis of the Authors
who published on Chat GPT?

¢ Publication trends and
Development of
Themes

e Citation of Countries

e Citation of Organizations

¢ Co-occurrence of Author
Keywords

e Bibliographic Coupling of
Documents

e Bibliographic Coupling of Authors

e Co-citation of Co-authors

Figure 1. Bibliometric analysis stages.

Figure 1 shows the stages of the bibliometric analysis. In
the first stage, data were extracted from the WOS
database, in the second stage, it was loaded into the
analysis program Vosviever and the previously
determined analyses were performed. In the last stage,
trends and themes were determined and discussion and
conclusion sections were created. Each question is

analyzed as a sub-heading.

3. Results

Analyses were made for the previously determined
questions and results were obtained.

3.1. Basic Information and number of publications
Some of the basic information obtained because of the
query in the WOS database is shown in Figure 2.

Number of 2020-2024
publications by publication type
years
Bl El me
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Figure 2. Number and type of publications.

Figure 2 shows the number of publications obtained
according to the Chat GPT keyword according to years.
Since 2022, the year we started to hear the name of Chat
GPT, there has been a sudden increase in the number of
publications, which was 187 in 2023, while this number
was 222 in the current year. In general, when we look at
the types of publications, it was determined that the most
common type of publication was articles with 286,
papers 48, early views 45 reviews 30 and letters 6. When
we look at the types of publications, we see that SCI-E
227, ESCI 115, SSCI 45, Conference proceedings CPCI 21,
A&HCI 7. When we look at the first five countries in
which authors from which
publications; USA comes with 123 publications, China 47,
India 33, Germany 31, Italy 26. There are 13 publications
from Tiirkiye.

When we look at the top five in the subject distribution of
the general WOS index, 101 publications in the field of
computer sciences, 50 in the field of general medicine, 32
in educational research, 26 in surgery and 25
publications related to the method of computer science
theory. From this point of view, we can say that the
subjects are generally concentrated in the fields of
computer sciences, education and health. When we look
at the authors with the most publications, the top five are
Wiwanitkit V. 5, Cheungpasitporn W. 5, Lechien, ]. R. 4,
Thongprayoon, C. 4, Georgakopoulou, V. E. 4. Chat GPT,
identified as an author, also has 2 publications. Oztiirk A,
a Turkish author, also has 2 publications.

countries have made
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3.2. Co-authorship of Authors

By setting a minimum criterion of one publication and
one citation, a network map was constructed to identify
the authors with the most significant connections and
collaborative efforts. The analysis revealed that 17
authors, identified as the most interconnected, were
grouped into a single cluster, with a total of 136
connections observed.

As depicted in Figure 3, the author with the highest
number of connections within the clusters is Lechien ].,
who has 4 publications and 52 citations. Following him
are M. Mayo-Yanez with 3 publications and 44 citations,
and A. Maniaci with 3 publications and 13 citations. The
most frequently cited authors include Biswas Som with
257 citations and six others, each with 163 citations

3.3. Citation Analysis of Authors

A network map for author citation analysis was
constructed using criteria of at least one publication and
one citation, with the aim of identifying citation
networks. The analysis of 241 interconnected units
revealed a total of 13 clusters, 1,367 connections, and an
overall connection strength of 1,492.

As shown in Figure 4, Biswas S. has the highest degree of

saga-gutififfez, carlos

linkage, with 2 publications and 257 citations. He is
followed by Lechien ], who has 4 publications and 52
citations, and Cammarato G., who has 3 publications and
51 citations.

3.4. Citation Analysis of Countries

A network map was generated to analyze the citations
received by publications based on their countries of
origin. This analysis focused on 50 interconnected
observation units, using the criteria of at least one
publication and one citation per country. The results
identified 9 clusters, 251 connections, and a total
connection strength of 392.

As depicted in Figure 5, the countries with the highest
citation counts are the USA (958 citations), China (431
citations), and Australia (357 citations). These countries
also rank in the top three in terms of total link strength.
Regarding the number of publications, the USA leads with
123, followed by China with 47, and India with 33.

3.5. Citation Analysis of Organizations

A network map of inter-institutional citations was
created by analyzing 164 interconnected observation
units, based on the criterion of at least one publication
and one citation per institution.

sanchez-baffigeco, alvaro

brungyaina

vairalfiigi a

chiesa-estoffiba; carlos m,

Iednen,yuvre E:

cammaralig giovanni

de vitogendrea
favier galentin
rojas, edd@rdo pena
meccarielig; guseppe

rannella, @aninicola

de castrajoana vaz

carsiizagl florent

estomba, &@lcs chiesa

mira, felip@ahumada

& nunes, heloisa@os santos sobr

Figure 3. Co-authorship of authors.
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Figure 4. Citation analysis of authors.
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Figure 5. Citation analysis of countries.
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Figure 6. Citation analysis of organizations.

As illustrated in Figure 6, Mayo Clinic (10 publications),
Stanford University (7 publications), and Thammasat
University (5 publications) are among the most
represented institutions by the number of works. The
institutions with the most cited publications are the
University of Tennessee (182 citations),
Academy of Sciences (170 citations), and Chinese
Academy of Sciences University (165 citations). The

Chinese

analysis revealed 13 clusters, 703 connections, and a
total connection strength of 746.
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3.5. Keyword Analysis (Co-occurence of Author
Keywords)

An analysis of 69 observation units, each appearing at
least three times and demonstrating interconnections,
identified 9 clusters, 520 connections, and a total
connection strength of 999.

As illustrated in Figure 7, in publications related to
ChatGPT, the most frequently used keywords include
‘artificial intelligence,’ leading with 101 occurrences,
followed by 'ChatGPT' with 90 occurrences, 'large
language models' with 43 occurrences, 'chat gpt' with 42
occurrences, and 'Al' with 29 occurrences. The phrases
with the highest total strength were
'ChatGPT, 'artificial intelligence,’ 'large language models,’
‘chatbot,’ and 'chat-gpt'.

connection
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Figure 7. Keyword analysis (Co-occurence of author keywords).

An important point that draws attention is that since a
standard spelling is not preferred for the words chat gpt
and chat gpt, these two keywords have produced results
as if they were different words. There is even a keyword
in the form of Gptchat. However, the words are the same
even if they are written differently. In fact, with 132
repetitions, which is the sum of the two words, it
repeated more than the keyword artificial intelligence.
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3.6. Bibliographic Coupling Analysis of Documents
Bibliographic matching occurs when two independent
sources cite a common work. An analysis of 171 works,
selected based on the criteria of having at least one
citation and an interconnection, identified 11 clusters,
2,280 connections, and a total connection strength of
3,435.
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Figure 8. Bibliographic coupling analysis of documents.
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As shown in Figure 8, the publications with the highest
number of bibliographic matches are Biswas (2023a)
with 182 citations, Wu (2023) with 163 citations, and
Kocon (2023) with 108 citations. The works with the
highest total link strength are Sohail (2023), Jefferson
(2018), and Watters (2023).

neumdip, daniel

Figure 9. Bibliographic coupling analysis of authors.

As depicted in Figure 9, the authors with the highest
number of bibliographic matches are Som S. Biswas with
257 citations (0 link strength), Qing-Long Han with 163
citations (1,814 link strength), and He Shizhu with 163
citations (1,814 link strength).

3.8. Co-citation of Co-authors

Co-citations refer to different sources cited together in a
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Figure 10. Co-citation analysis of co-authors.
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3.7. Bibliographic Coupling Analysis of Authors

Using the criterion of having at least one published work,
one citation, and an interconnection, an analysis was
conducted on 871 units. The results revealed 21 clusters,
76,092 connections, and a total connection strength of
240,447."
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publication. An analysis was conducted on 45 units,
selected with a minimum of 10 citations. The analysis
identified 5 clusters, 570 connections, and a total
connection strength of 2,165.

As shown in Figure 10, the most commonly cited authors
were OpenAl (86 citations), Tiffany Kung (33 citations),
and B. Brown (30 citations).
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4. Discussion and Conclusion

The publications related to Chat GPT were taken from the
WOS database and the data were analyzed objectively
and comprehensively. The research conducted consists
almost entirely of articles published in English. The small
number of articles written in other languages and the
small total sample size prevented the use of language
restrictions. It is inevitable that most of the publications
are in the fields of artificial intelligence, information
systems and multidisciplinary applications in computer
science. It also shows that Chat GPT is used in the fields
of medicine and education.

416 publications about Chat GPT indexed in the WOS
database were included in the analysis. It was
determined that the most frequently used keywords
were “artificial intelligence” and “Chat gpt’. When
looking at other keywords, it was observed that there
were new combinations of the word Chat GPT written
with different notations. A single usage type was not
adopted, and authors used different methods when
writing keywords. When we examine the keywords in the
Keyword Analysis, the words ‘Google Bard’, ‘Bingchat’ are
also seen in some studies. Google Bard is also an LLM
model, and its name was changed, now it is Gemini
(Rayhan, 2024). Similarly, Bing has changed its name and
is called Microsoft Copilot (Microsoft, 2024). In many
studies, they are used with Chat GPT for comparison
performance in different domains (Rudolph et al, 2023;
Afgiansyah, 2023; Dao, 2023; Motlagh et al, 2023;
Giannakopoulos et al, 2023; Sallam et al, 2024; Krause,
2023; Makrygiannakis et al, 2024).

When we look at the co-authorship of the authors; If we
take the release year of Chat GPT as 2022, it is a subject
of about 2 years, so the authors mentioned do not have
many publications. When we look at the distributions
based on years, the number was 2 in 2022, 186 in 2023
and 222 in 2024. However, since this topic is open-ended
and can be used in connection with every field, there is
no doubt that the numbers will increase. It is seen that
America is both the most cited and the most published
country. China comes next.

Another important point is that when we look at the
authors, we see that the most cited author is Openai. This
shows that researchers get information from Openai as a
primary source with Chat GPT. At the same time, Chat
GPT is now shown as the author in the studies. It can be
labeled as a co-author or a partial author. It can be given
as an author in the sources section as “OpenAl. (2021).
ChatGPT (Version 3.5) [Software]. Retrieved from
https://openai.com/”. In the authors section, GPT C. and
‘Artificial Intelligence, OpenAl, San Francisco, CA USA’
can be given as author addresses. As an example of
author attribution, there are two studies in this analysis
in which Chat GPT was added as an author (Matusov et
al, 2023; Sampath et al, 2023). However, no one is
responsible for the accuracy of the content produced by
Chat GPT. It is left entirely to the user to investigate the
accuracy of the content produced here. In fact, Chat GPT

now warns “ChatGPT may make mistakes. Check
important information.” warning message.

When we analyse the keywords given by the authors in
more detail; the word ‘ethics’ also draws attention. Ethics
is one of the biggest problems when it comes to Chat GPT.
For example, with the increasing number of people using
Chat GPT to create original-like text content without
citation, the copyright of the content created by ChatGPT
is becoming a serious concern (Wu et al, 2024). In
addition, the use of Chat GPT brings ethical issues such as
potential security, confidentiality, toxicity, bias and
plagiarism. (Hua et al, 2024). Nevertheless, there are
some guidelines for researchers to benefit from Chat GPT
in their publications. In our country, the Council of
Higher Education has published a guide describing how
artificial intelligence can be used in publications (YOK,
2024). A Guide to Productive Artificial Intelligence has
been prepared by UNESCO to show how it can be used in
Education and Research in line with the 2030 Sustainable
development goals (Unesco, 2024). There is another
guide published by the European Union Commission for
the responsible use of productive artificial intelligence in
research (European Commission, 2024).

When we look at the limitations of the study; using only
the WOS database, not making use of other large
databases, the fact that the subject has been actively
studied for only 2 years, the authors not using a uniform
method in keyword tagging but naming it differently are
the first things that come to mind. Publications on Chat
GPT have also been made in databases such as Scopus,
Google Scholar, Pubmed, IEEE, Researchgate. In the light
of the data obtained from these databases in different
studies, biometric analysis can be performed with a
different tool such as Biblioshiny. Vosviewer tool was
used for visualisation; however, tools such as Bib Excel,
Publish or Perish, Gephi and HistCite can also be
preferred.

When the importance and benefits of Chat GPT in human
life are evaluated; to evaluate and guide the studies to be
conducted on the subject, a bibliometric analysis was
conducted on the articles containing the word "Chat-
GPT" in the Web of Science database until September 3,
2024. As a result of the findings of the research, it is
important to contribute to the development of the
subject by conducting studies in the fields of education,
health, user experience for NLP natural language
processing in the literature.
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