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Abstract

Mapping the Knowledge Structure of Korean
Humanities: Bibliographic data analysis of humanities

journal articles in the Korea citation index,

2004~2019

Using a digital humanities technique, this study analyzes the
bibliographic information of around 250,000 KCI humanities papers published
between 2004 and 2019 in order to comprehend the knowledge structure of
Korean humanities over the previous 15 years. Bibliographic information used
in the analysis includes text information such as the thesis's title, abstract, and
keywords, citation information such as the number of citations and references,
and demographic information such as the gender, age, and academic institution
of the researcher who wrote the thesis. This study consists of four chapters:
1) Exploratory data analysis of KCI thesis bibliographic information and each
researcher’s demographic and sociological information;,2) research topic
cluster analysis utilizing the structural topic model; and 3) research

topography analysis utilizing co—citation analysis of references. 4) Policy
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suggestions for the future of Korean humanities based on three research
outcomes.

In Study 1, I will use exploratory data analysis to analyze the number of
papers published by year, the change in paper output over time in the
reference list, and the generation and gender of researchers. In Study 2, topic
changes are studied based on each thesis’s textual content and its meta—
information. I study which study topics have risen and declined in popularity
throughout time, as well as which topics will garner interest in the future. In
Study 3, groups of publications are extracted based on their citation
relationships utilizing simultaneous citation analysis of references, and key
works that led to the study cluster are selected and analyzed by cluster. In
conclusion, the structure of knowledge generation and diffusion in the Korean
humanities over the past 15 years is disclosed based on the above four data
analysis results, and the future of the Korean humanities is considered. In
particular, the future path of Korean humanities and the agenda of open

science and digital humanities are proposed.

Keywords: Scholar Communication, Korean Humanities, Knowledge Structure,

Digital Humanities, KCI
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Chapter 1. Introduction

1. The need for and purpose of this study

1) The need for this study

Since November 2007, when the National Research Foundation of Korea
(NRF) piloted the Korean Citation Index system (henceforth referred to as
KCI), KCI has had a considerable impact on the humanities in Korea. Scholarly
communication, research performance monitoring, and professor appointments
were all influenced by the KCI in the Korean humanities community. In 2004,
over 10,000 humanities papers were published in the KCI; as of 2019, that
number stood at 18,000.

However, rather than recognize the quantitative rise of the humanities and
conclude that the Korean humanities had expanded qualitatively, it has been
claimed by critics that the KCI acted as a hegemony that controls the Korean
humanities (Cheon, 2010). The rise of the KCI is connected to the neoliberal
system and the university evaluation system. In other words, neoliberalism
created the current academic environment by allowing the application of
economic logic to the evaluation of university performance. This system
compels humanities professors to create only academic writing for thesis,

thereby shaping the humanities world. Despite criticism from members in the



humanities community, the KCI method has become the academic standard.
Particularly, state—led research promotion initiatives such as BK (Brain
Korea), HK (Humanities Korea), and SSK (Social Sciences Korea)
strengthened the KCI system. This is because these organizations have
mandated the submission of quantitative thesis results. Moreover, it is
believed that the so—called "Hakjin" system has had a negative impact on the
humanities in Korea and is the source of the "crisis" in the humanities (Jung,
2013). This crisis in the humanities is already a worldwide phenomenon, not
only in Korea. According to Kaufmann (1977), when quantitative performance
assessment was applied to the humanities in the 1970s in the United States,
the concern with microscope and overspecialization led to the fragmentation of
knowledge, which precipitated a crisis in the humanities.

Aside from the fact that the KCI system had a significant impact on how
humanities scholars wrote their research and theses, the research that
quantitatively analyzed the academic communication and knowledge structure
of the Korean humanities through KCI over the past two decades found that
the KCI system had a significant impact on the academic communication and
knowledge structure of the Korean humanities. It was unusual. For the most
part, library and information science scholars have done studies to clarify the
knowledge structure of the Korean humanities. In the library and information
science research, important humanities fields were evaluated (Jeong, 2020b;

J. Y. Lee, 2015, 2015, 2021; Song, 2015), although the study did not



encompass all areas of Korean humanities. Although other studies had
previously demonstrated the knowledge structure of Korean studies, this was
the first to use bibliographic data from the international publishers SCOPUS
(H. Kim, 2020a, 2020b).

In the humanities, macroscopic studies on knowledge structures began
when access to thesis bibliographic material was facilitated and anyone could
easily employ computational power and programming language. Particularly, as
the field of digital humanities is currently in the limelight, research on
research trend analysis is being performed in several prominent institutions.
These analyses focus on the dissertations of academic disciplines (Kim &
Cheon, 2020) or several decades of journal articles (Seol et al., 2020). As a
result, bibliometric—based research, which was hitherto exclusive to library
and information science, will likely be implemented in the humanities and
social sciences soon (Kim, 2021).

Alternatively, the demographic information of the scholars who wrote the
thesis can be considered as the KCI bibliographic information. This is since
knowledge structure and scholarly communication do not consist solely of
papers but are also directly tied to the social background of academic
researchers. The NRF manages the research performance of Korean
researchers using the Korean Research Information (KRI) system. KRI
includes demographic data such as a researcher's gender, date of birth, and

specialized field of study. Very few studies have utilized this information to



examine academia. A study was conducted on Japanese studies, which have
entered a period of decline in South Korea, using the paper output of Japanese
studies researchers in Korea and the demographic data of researchers (Jin,
2020). In addition, the effect of research group factors such as gender and
major on the performance of convergence research was examined (Lee,
2016).

To summarize, in order to comprehend the knowledge structure of the
Korean humanities, it is necessary to assess the research results released by
KCI and the material provided by researchers who participated in the study.
Because the knowledge system of the Korean humanities involves two axes,
namely research and researcher, this is the case. Recent attempts to employ
bibliographic or researcher information through bibliometrics or digital
humanities approaches have been limited to certain key humanities fields or
research that does not even use researcher information. Since the
establishment of KCI, it is necessary to conduct a macro analysis of the
Korean humanities using bibliographic data and researcher information from

the entire humanities field.

2) Purpose of the study
The purpose of this study is to investigate the knowledge structure of the
Korean humanities using KCI bibliographic data and digital humanities

methodology and based on this, to examine research conducted over the past



two decades to demonstrate the possibility of future research employing
bibliographic methodologies in the humanities. Through descriptive statistical
analysis of KCI and KRI data, the current status of Korean humanities
research and researchers is first determined. Second, [ study the structural
topic modeling of the thesis text information in order to examine the
relationship between the evolution of the research topic's content and its topic
as time passes. Using the study of bibliographical co—citation, I extract and
cluster the most influential humanities research publications over the past two
decades. In addition, utilizing key indicators from the citation network, I will
assess the significance of the works in Korean humanities study and the
resulting paradigm shift in knowledge. On the basis of the results of the three
preceding analyses, the knowledge structure of the Korean humanities is
appraised as a paradigm shift and diffusion theory, and future
recommendations for the Korean humanities are provided. The specifics of the
aforementioned four study objectives are provided below.

First, after integrating the bibliographic information of each KCI humanities
thesis with the author’s KRI researcher information, the overall status of the
Korean humanities community 1s analyzed using EDA. KCI—related statistics
include the number of papers published, the number of citations, and particular
fields of study, whereas KRI—related statistics include the researcher's
personal information, including gender, age, and generation (10—year). Also

retrieved are statistics connecting KCI and KRI data.



Second, by employing structural topic modeling, the research topic latent
in the thesis text data (title, abstract, and keyword) is identified. In the
humanities studies conducted over the past two decades, I identify the
conceptual terms that have been employed and the subject clusters that these
terms constitute. By studying the changes in research patterns over time by
infusing time series meta—information as a covariate of structural topic
modeling, topics that will attract attention in the future and topics that are
fading are studied.

Thirdly, key references referenced by scholars in humanities publications
are extracted by analyzing bibliographic co—citations. By clustering the
extracted references, it is determined which sort of research is most
frequently cited in humanities research, and the features of the top—level
references, such as betweenness centrality and citation burst, are assessed
based on the index criteria of the citation network.

Fourth, the knowledge structure of the Korean humanities and the features
of academic communication will be explored by considering the results of the
three analyses presented before. Currently, the bibliometric approach utilized
primarily in science and technology is utilized to explain the Korean
humanities’ trends. In addition, I provide policy recommendations for the

future of Korean humanities centered on KCI.



2. Method and composition of the study

1) Method of the Study

This study intends to demonstrate the potential of digital humanities

research utilizing bibliometrics in future humanities research by gaining a

thorough understanding of the Korean humanities' knowledge structure. To

achieve this objective, data analysis was conducted on the bibliographic

information of all articles classed as humanities by KCI from 2004 to 2019 and

the researcher information of the authors who wrote the papers. The acquired

data was refined in the computer languages Python and R, and EDA, structural

topic modeling, and simultaneous citation analysis were conducted to examine

the knowledge structure of Korean humanities from multiple perspectives.

Python's Pandas and Matplotlib programs were used to evaluate and illustrate

descriptive statistics, while R's stm package was utilized for structural topic

modeling. In addition, for simultaneous citation analysis, CiteSpace, software

for bibliographic analysis, was used for analysis and visualization.
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Figure 1. The research processes.
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2) Structure of the Study

This study is comprised of five chapters, each of which is described
below.

Chapter 1's Introduction covers the study's necessity and aim, as well as
the research methodology.

In Chapter 2, Theoretical Background, the relationship between the Korean
humanities and the KCI system, as well as past research, is analyzed. In
addition, the concept of knowledge organization was discussed from the
standpoint of academic communication and prior research. With the
introduction of digital scholarship, both the concept of open science and the
academic environment transformed. In addition, theoretical foundations for
bibliometrics and digital humanities as analysis tools were presented, and
relevant earlier research was examined.

The third chapter, Methods, will explain the research model and
demonstrate the data collecting, preprocessing, and analysis procedures. In
addition, the research model's EDA, structural topic modeling, and
simultaneous citation analysis techniques were described.

In Chapter 4, Research Results, the analytical outcomes of three research
models for research topics are presented.

In the concluding section of Chapter 5, I attempt to interpret the results



from a variety of perspectives so as to facilitate an understanding of the
knowledge structure of the Korean humanities and to increase the utility of the
research results by offering future policy recommendations for the Korean
humanities. In addition, the limitations of this study and future research

directions are outlined.



Chapter 2. Background and Literature Review

This chapter summarizes the relevant contexts for comprehending the
knowledge structure of the Korean humanities and associated earlier research.
To comprehend the knowledge structure of Korean humanities, one must
comprehend the meaning of KCI bibliographic data and the idea of knowledge
structure. First, the KCI system is used to arrange scholarly communication
and digital scholarships, which have had a significant impact on the modern
academic environment. In addition, the process of constructing the knowledge
structure is understood from the standpoint of academic communication, and
past research that have sought to assess the knowledge structure based on
these two notions that have been categorized as bibliometrics and digital

humanities.

1. Scholarly communication

1) Scholarly communication

Scholarly communication 1s communication in the academic realm,
encompassing the production, evaluation, distribution, preservation, and reuse
of research results (Klain—Gabbay & Shoham, 2018). Academic advancement

and further transition to a "knowledge society" are made possible by scholarly
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communication (Mukherjee, 2009). Although there are numerous definitions of
academic communication, it can be understood as a link that allows scholars to
express their perspectives (De Solla Price, 1965). Borgman (2000) defines
scholarly communication as the process through which academics seek, utilize,
and disseminate information. Even though there are numerous definitions of
scholarly communication, it is evident that the communication process is often
associated with it.

Currently, scholarly communication is separated into formal and
informal communication. Public domain documents, such as theses and books,
constitute official communication. Examples of representative official
communication actions include the citation of other scholars' articles or books
and the publication and dissemination of research results. Through formal
communication activities, scholars can accumulate their academic
accomplishments and contribute to the preservation of knowledge (Mukherjee,
2009). On the other hand, informal communication occurs rapidly and
effortlessly, including face—to—face talks, e—mail exchanges, preprints, and,

more recently, social media (see Table 1).
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Table 1

Features and Benefits of Informal and Formal Scholarly Communication

Type Feature Advantages
Informal ® Communication ® Usually quick and easy.
Scholarly partners know each ® A wide range of
Communication other. information exchanged.
® One—to—one
communication is
used, from face—to—
face discussions to
exchanging opinions
via e—mail.
Formal ® Tools of a research ® Conveys information to
Scholarly and public nature, a large readership via
Communication such as monograph public communication.
journals or journal ® Simple to obtain
papers, are used. specific information.
® The material that has
been thoroughly
evaluated and may be
cited when necessary.
® Provides a rationale for
giving academic
performance priority.
® Serves the function of

an archive.

Source: Compiled from Ji (2020), p.17.

Formal and informal communication are crucial to the growth of the

academic environment. Roosendaal and Guerts define scientific (scholarly)

communication in four ways (Roosendaal & Geurts, 1997). Registration,

12



archiving, certification, and awareness are the four functions (see Figure 2).
Registration is the function of having precedence over previous academic
discoveries. The purpose of archiving is to preserve academic documents and
literature. Certification is a function that confers validity on documented

academic accomplishments. Scholars are aware of new claims and discoveries.

registration
(COHCI’B[E, EX[BI"HEIU

author,
concreate

reader,
abstract

archiving
(abstract, external)

certification
(COHCI’E[E, imernal)

external

A

x

awareness internal
(abstract, internal)

Figure 2. The Four Functions of Scientific Communication.
Source: Compiled from Roosendaal & Geurts(1997), p.14.

2) The process of scholarly communication

The development of scholarly communication varies by academic
subject, and several models exist based on various scholarly interpretations.
However, the model of Garvey & Griffith(1972) is representative as a

paradigm illustrating the development of academic communication. The

13



Garvey—Griffith model was founded on psychologists' research, but its
relevance to physics and the social sciences has been demonstrated by them.
The model comprises three phases: research start, implementation, and
conclusion. At each stage, researchers engage in distinct modes of
communication. At the beginning of the research process, researchers discuss
their research problems informally with their colleagues. During the research
performance phase, while they are writing their own manuscript, they
communicate with other researchers and engage in informal conversation. In
the completion stage, research is disseminated through conference
presentations, etc., and feedback is obtained prior to submission. Currently,

formal communication takes place through preprints and other means (see

Figure 3).
Seminars, Colloquia, Preprints - -
Preliminary ete. Distributed Article in
Reports Current Contents
Research ‘ Research . Manuscript - Journal Article in - Article in
Initiated Completed Submitted Publication Indexes & Annual
for Review Abstracts Reviews

Appearance in
Lists of Accepted
Manuscripts

Conference - Conference - Indexes to

Reports Proceedings Proceedings

Figure 3. The Garvey—Griffith Model.
Source: Compiled from Garvey & Griffith (1972), p.127.

The Garvey—Griffith model is a case study of foreign scholars, but

14



there is also a case study of the scholarly communication process among
Korean humanities researchers. To comprehend the humanities research
process, Yu (2016) conducted in—depth interviews with twelve Korean
history scholars. Similar to the Garvey—Griffith model, the Yu model includes
informal or formal academic contact in the intermediate stage of the research
process (see Figure 4). Unlike earlier models, humanities research revealed
an organic relationship between ideas, facts, and logic throughout the research
conception stage. This is an exclusive trait of research in the humanities. The
cyclical form of this study is a distinguishing feature of the humanities
research process compared to the social sciences, natural sciences, and

engineering (Kndchelmann, 2019).
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Sharing learning—
related information
(Informal Scholarly
Communication)

‘ | Submitting a Paper |~| Publishing a Paper

Acquiring Basic Knowledge | ‘ Research and Writing
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(Formal Scholarly
Communication)

A PN

eedback and
Reviewing a Paper

(Informal Scholarly
ommunication)

Research Idea

Writing a paper

Structuring Logic

N

Figure 4. Humanities Research Process Identified through In—depth Interview.
Source: Compiled from Yu (2016), p.338.

Feedback and
Information Sharing
(Informal Scholarly
Communication)

Due to the advancement of digital technology, scholarly communication
has taken on a new form. Now, academics conduct studies utilizing digital
research data and tools and communicate the findings digitally (Assante et al.,
2015). Hurd (2000) projected the research process of academic
communication in 2020 (see Figure 5). According to Hurd, electronic journal
systems and other digital media would replace the current print—based
approach. As he anticipated almost twenty years ago, digital scholarship has
generated a new academic wave. The following section elaborates upon this

trend.
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| Links to Related Research | ,
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Publication
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Software
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Figure 5. Scientific Communication : A Model for 2020.
Source: Compiled from Hurd (2000), p. 1281.

2. Digital scholarship and open science

1) Digital scholarship

Digital scholarship is infrastructure adapted to changes in the academic
environment, often known as digital transformation. This new paradigm might
be described as "multidisciplinary, open, network—centric, and highly reliant
on internet technology" (Thanos, 2014). As the existing print—based academic
communication environment transitions to a digital environment that can be
accessed by anyone, various disciplines can easily meet (multidisciplinary),
research and research—related data can be accessed (open), and connected,
creating a ripple effect (network—centric). Cyberscholarship, like digital
scholarship, refers to academic environment changes in a comparable context
(Arms, 2008; Larsen, 2008). Arms suggested that cyberscholarship is only
possible with a web—based research environment and available study data.

Larsen believes that machine —readable and accessible application program

17



interfaces (APIs) will become the norm in the new infrastructure supporting
cyberscholarship. For instance, instead of a format centered on human
reading, such as PDF, a data—friendly format like XML is required.

How would immediate remote academic communication effect
humanities research in a digital scholarship environment? Compared to other
academic subjects, it is known that “book—oriented academic communication”
dominates the study of the humanities (Yu, 2016 as cited in). In addition, the
rate of digital change appears to be slower than in other fields of study due to
the nature of humanities research, which focuses mostly on independent study
and conventional literature research. Due to the emergence of digital
humanities and an increase in collaborative research, however, the humanities'
primary research subject, classical literature, has been converted into
electronic data, and humanities scholarly communication is taking on a new
form (Kn6chelmann, 2019; Longley Arthur & Hearn, 2021; Riande et al., 2020;
Shim et al., 2015). According to Knéchelmann (2019), the time has come for a
new humanities communication known as open humanities paired with open
science, while keeping the communication approach of humanities research
that is undertaken organically by reinterpreting and disseminating current

research.

2) Open science (Humanities)

Open science is a broader idea that encompasses the digital

18



scholarship outlined previously (Steinerova, 2016). Beyond 'open—access
publication,' where anyone can read research results, there is a movement for
anybody to access all study results by opening up research data and note
records (UNESCO, 2020). Additionally, complete accessibility to study results
might serve as a mechanism to ensure research transparency and repeatability
(Riande et al., 2020). Below is the UNESCO (2020) declaration on open

science.

Driven by unprecedented advances in our digital world, the transition
to Open Science allows scientific information, data and outputs to be more
widely accessible (Open Access) and more reliably harnessed (Open Data)
with the active engagement of all relevant stakeholders (Open to Society).
However, in the fragmented scientific and policy environment, a global
understanding of the meaning, opportunities and challenges of Open Science Is

still missing’.

As mentioned in the preceding declaration, fragmented knowledge
systems and policies do not facilitate the spread of open science. As modern
natural scientific or engineering research has grown in scope, collaborative

research and data sharing have become the norm, and open science has

T https://en.unesco.org/news/unesco—launches—global—consultation—develop—

standard—setting—instrument—open—science
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become widespread. As a result, open science cannot be generalized.
Specifically, this is due to the fact that the humanities did not consider their
study outputs to be data and did not record them in a digital format that
anybody could utilize (Reigersberg, 2015).

The question of how to apply open science to the humanities appeared
as a connection with digital humanities. Collaboration is inevitable due to the
nature of digital humanities, which has a research breadth that a single
researcher cannot cover (Kretzschmar & Gray Potter, 2010). During the
partnership, it was inevitable that researchers would investigate standardized
data formats and open methodologies (Riande et al., 2020). Several digital
humanities projects, for instance, have published research data and outcomes
in data repositories like the Open Science Framework (OSF) (Foster &

Deardorff, 2017).

3) KCI system

The advent of the KCI system had such a significant impact that it
determined the academic communication approach of everyone in Korean
humanities’ field. In contrast to the company—led SCI, the KCI, also known as
the so—called academic system, was part of the state's academic promotion
agenda. Prior to the introduction of the KCI system, each university's
academic society published its own academic publications, but now all journals

in Korea are categorized as listed, candidate, or unlisted by the government.
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Because of the KCI's ranking system, Korean humanities publications are
under state control which means NRF has the authority to decide whether to
list each journal in the KCI. Consequently, numerous researchers condemn the
KCI on the grounds that it hinders academic autonomy and originality because
of the evaluation system that emphasizes only the number of papers (Cheon,
2010; K. Hwang et al., 2014; Jung, 2013).

On the other hand, the introduction of the KCI contributed significantly
to the advancement of digital scholarship. For instance, it led to the
standardization of the thesis format and the unification of bibliographic
material in digital format. For instance, if a researcher is writing a thesis
intended for publication in the KCI, he or she must adhere to the conventional
bibliographic format, which includes the title, keywords, abstract, and
bibliography. With the introduction of standard bibliographic formats for
theses, quantitative analysis of Korean theses in the humanities became
possible. From the standpoint of open science, however, there are still
numerous flaws. KCI serves as an open access platform but lacks the ability to
exchange research data via a data repository. In addition, the National
Research Foundation (NRF) operates the Korean Research Memory (KRM)
data repository, but it is still unfamiliar to the humanities and lacks several
features that important for the facilitation of data exchange. Shim et al. (2015)
recommended a reform to KRM for sharing humanities—related research data

in the interest of open science. According to the survey, most of Korean
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humanities experts continue to use analog research methods and are reluctant
to share their data. The necessity of a policy solution to develop a

humanities—centered repository was also underlined.

3. Knowledge structure

1) Concept of knowledge structure

There does not appear to be a consensus definition of what a knowledge
structure is. The concept of knowledge structure varies based on the
researcher's area of study, and the type of knowledge may likewise vary by
discipline. For instance, humanities knowledge frameworks need to
incorporate historical studies or frameworks such as intellectual history and
conceptual history. This study examined the knowledge structure in library
and information science because the knowledge structure cannot differ among
academic disciplines®.

Classification is a theory of knowledge structure, according to
Farradane (1950), who defined knowledge structure as the link between
knowledge in various domains. In contrast, De Solla Price (1965) stated that
academics build research fronts by mentioning only a few current works

relevant to their interests. The research fronts that he proposes are a type of

2 There are several synonyms for knowledge structure, which are intellectual
structure, structure of knowledge, and so on. In this study, the synonyms are also
regarded as knowledge structures.
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knowledge structure, i.e. an ongoing research topic. Small (1976) noticed that
knowledge organization is developed during the research process in order to
generate and disseminate new information. According to him, the structuring
of knowledge is dependent on the interaction of scholarly and informal
communication. However, since the interaction is unseen, it has been proposed
to examine the knowledge structure by examining the journal citation pattern.
If I examine the viewpoints of LIS scholars on the knowledge structure in
this manner, this study finds that the prevailing idea is "relation" (Song, 2015).
One piece of knowledge is formed by contact with other knowledge, with the
bibliographic data of the thesis and the researcher's information serving as
good markers of this process. Because, for instance, the relationship between
the thesis and the thesis and the researcher and the researcher can be
retrieved from the data. Specifically, it will be feasible to explore the structure
of knowledge by studying the relationship between knowledge through citation

information given in references.

2) Paradigm shifts

Having previously described the concept of the knowledge structure, it is
now time to describe modifications to the knowledge structure. How do the
knowledge structures that publications, researchers, and citations represent
evolve? The growth of scientific knowledge, according to Kuhn (2010), is not

done by knowledge accumulation alone, but through paradigm shifts. In other
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words, what was once deemed "exceptional science" in academia is only
temporarily revolutionary and soon becomes "regular science" due to paradigm
shifts. In accordance with Kuhn's theory, Chen & Song (2017) assert that
paradigm shifts can be proven using bibliometrics. They note the lack of
evidence in Kuhns argument for the framework he portrays as a conflict
between paradigms. The framework also states that earth—shaking revolutions
are extremely unlikely to occur. According to Chen and Song, Kuhnian
paradigm transformations occur at "many levels of granularity" rather than a
single level. And the key is to be able to use bibliometric research to examine

the paradigm shift of multiple layers.
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F3 NEW ENGL 4 MED, V348, P982

LR MA/2001, NEW ENGL J MED, V345, P1507
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3201

Figure 6. Turning point of research topic.
Source: Compiled from Chen (2021), p.74.

24



Using bibliometric analysis, Chen tries to analyze he study topic
depicted in the graphic. This indicates that there is a path from the prior hot
issue to the present hot topic through the paper's turning point. Although not
as drastic as paradigm shifts, it can demonstrate that the structure of

knowledge is also changeable.

4. Literature review

This section describes previous research on the Korean humanities that
utilized bibliometrics or digital humanities approaches based on bibliographic
data or researcher information. Bibliometrics is the statistical analysis of
literary works such as books, journals, and other publications. Bibliography is
typically applied in the field of library and information science, but with the
introduction of big data and the growth of computational power, it is being
used to assess research patterns in other academic disciplines. Digital
humanities is "the study of computerizing humanities data and organizing them
in digital media or of gaining new insights through data science analysis" (Cha,
2020). Text mining, natural language processing, and data science are

therefore included in the digital humanities technique described here.

1) Bibliometrics

Song (2015) derived a knowledge structure by applying a bibliometric
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method and FGI (Focus Group Interview) to academic thesis data in the field
of Korean studies at home and abroad, and analyzes the bibliographic
characteristics of the research topic, scope, and number of citations to
demonstrate the distinction between domestic and international Korean
studies. Ji (2020) provided a summary of the notion of scholarly
communication, conducted a quantitative analysis of connected publications,
and then examined specific themes using LDA topic modeling and network
analysis. In two works, Kim identified the knowledge structure of Korean
studies. First, the bibliographical information on Korean studies—related
articles from KCI and SCOPUS was separated into distinctions between
subject recognition and other recognition to demonstrate variances in study
subjects (H. Kim, 2020a). In addition, using direct citation analysis and
primary path analysis, SCOPUS's Korean studies—related studies uncovered
research themes like ancient Korean agricultural culture and Koreans' English

acquisition (H. Kim, 2020b).

2) Digital humanities

Kim & Cheon (2020) gathered bibliographic information from 1,528
doctoral dissertations from those majoring in modern literature in the
Department of Korean Language and Literature from 2000 to 2019 in
Research Information Sharing Service (RISS) which is a platform for scholarly

communication in order to examine and forecast research trends. Keyword
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analysis based on Term Frequency—Inverse Document Frequency (TF—IDF)
and the dynamic topic model were utilized to investigate the evolution of
research topics over time. Using bibliographic information (text data) of
articles linked to Korean modern literature published in KCI from 1980 to
2019 and demographic information of academics, Lee & Kim (2020)
discovered a consistent generation gap in research topics between scholars in
their 20s and 50s. Hwang (2012) conducted a macroscopic analysis by
utilizing bibliographic data from 845 papers of Sangheohakbo (journal) and
Research on the History of Minjok Literature, which are representative
journals for research on Korean modern literature, analyzing changes in
keywords and foreign researchers who are frequently cited. He identified
which foreign scholars were considered important in the study of Korean
literature. Through a survey of Japanese study researchers in Korea and KRI
data, Jin (2020) interviewed a total of 1,654 Japanese—related PhD degree
holders. A Japanese researcher has demonstrated that the country entered a
phase of slow decline after the 2010s, with an aging and highly specialized
reproductive system.

Although not in the humanities, there have been previous studies utilizing
bibliographic and researcher information in the social sciences. Kim et al.
(2008) investigated the pattern of knowledge generation and distribution using
18,000 references of papers and articles published between 1996 and 2005 in

the Korean Journal of Journalism. According to this study, the citation
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frequency of publications exhibited a power function distribution, with Internet
and mobile communication—related studies at the hub of the network. Kim &
Song (2020) contrasted the discourses of Korean sociology and international
sociology using bibliographic data from 2011 to 2018 from KCI and SSCI
sociology journals. When the study topics were compared utilizing the
structural topic model, the difference in discourse between the two academic

circles became apparent.
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Chapter 3. Methodology

1. Research model

This study provides a broad understanding of the knowledge structure
of the Korean humanities based on KCI bibliographic data, which has had a
significant impact on the Korean humanities and suggests the feasibility of
employing bibliographical approaches in humanities research. How have
humanities and humanities researchers in Korea evolved over the past fifteen
years? What research subjects in the Korean humanities pique public interest?
Specifically, which publications dominated the academic sphere and garnered
notice in the Korean humanities? This section provides a summary of this

study's research topics and models (see Table 2).

RQ #1: What have been the quantitative achievements of Korean
humanities research over the past fifteen years, and how does this
performance relate to demographic characteristics of researchers?

RQ #1—1: According to the bibliographic data of KCI, what type of

quantitative growth and change did the Korean humanities demonstrate?
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RQ #1—2: How differently do Korean humanities researchers engage
in academic activities based on their gender or generation, according to KRI's

demographic data?

RQ #2: What have been the primary research topics in the Korean
humanities over the past fifteen years?

RQ #2—1: What were the distinguishing elements of hot topics that
were in the spotlight and cold topics that were less popular among the key
research issues in Korean humanities?

RQ #2—2: When and why did the inflection point of the rising—and—

falling research topics in the Korean humanities occur?

RQ #3: In the past fifteen years, what have been the most important
research references in the field of Korean humanities? What type of cluster
did the references comprise?

RQ #3—1: What are the most prominent reference clusters produced
from the co—citation analysis, and what are their academic characteristics?

RQ #3—2: What were the leading studies that shaped the knowledge
structure of the Korean humanities in the reference network, and what are the

features of these papers?

30



RQ#4: What is the knowledge structure of the Korean humanities, and

how is it connected to digital humanities and open science?

RQ#4—1: What are the characteristics of the knowledge structure of

the Korean humanities? How is it different from the knowledge structure of

other disciplines?

RQ#4—2: How do the digital humanities and open science, proposed as

a solution to the crisis in the humanities, relate to the findings of an analysis of

the humanities' knowledge structure?

Table 2

Research Models

Research

Questions

Processes

Methods Chapters

RQ #1

Collecting KCI thesis
bibliographic data and
KRI researcher
information.

Mapping bibliographic
data and researchers’
data.

EDA based on a

consolidated table.

EDA 4.1

RQ #2

Extracting nouns with
Korean morpheme
analyzer after

combining title,

abstract, and keyword.

Structural topic model 4.2
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b. Analyzing research
trends over the past 15
years through the

structural topic model.

RQ #3 a. Converting research Co—citation analysis 4.3

data into Web of
Science format and
inputting it into
CiteSpace.

b. Analyzing topic clusters
and major references in
the Korean humanities
through simultaneous

citation analysis.

RQ #4 a. Understanding the Data Interpretation 5

characteristics of the
knowledge structure of
the Korean humanities
based on the three
analysis results.

b. Suggestions on KCI
System and Korean
Humanities Research

Policy.

2. Data

1) Data crawling
A. KCI

By selecting 'humanities' as the primary subject category on the KCI
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website®, just the humanities papers were extracted. The specific search
conditions in this instance are as follows:

Table 3

Search Rquirement in KCI

Search Requirement Value
Categories Humanities
Index All : KCI, KCI candidate, non—official
Publication Year 2004* ~ 2019

KCI provides a method for exporting bibliographic information from the
page displaying thesis search results. Up to 3,000 bibliographic records can be
exported at once, and Excel, TXT, and XML file formats are available. In this
investigation, bibliographic data was downloaded as an Excel file, and the

procedure was automated using the selenium® Python program.

3 https://www.kci.go.kr/kciportal/po/search/poArtiSear.kci

* According to the KCI website, this date was chosen as the starting point because
studies published after 2004 have been fully databased.
° https://www.selenium.dev/
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Figure 7. The results of paper search in KCI.

The thesis bibliographic data downloaded as an Excel file provides the

thesis's title, author, journal, and citation year, among other basic bibliographic

information. However, the file lacked essential bibliographic information such

as abstracts, references, and cited works. Accessing the detail page of each

paper was required to acquire insufficient bibliographic data. Both Selenium

and Beautifulsoup4® packages were used to obtain the collection of detail

pages.

6 https://www.crummy.com/software/BeautifulSoup/
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graduate school), and the majors in the schools.

using descriptive and inferential network statistics, we found the evidence that there was a significant correlation between the
literature activities and the social backgrounds of the novelists. On the basis of this finding, we suggest that the problem of 'literature
power’ can be better understood in terms of ‘cronyism’. The non-literary bases of literature in Korea should be further recognized in the
enterprise of Korean literature
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Figure 8. The paper detail page.

The KCI bibliographic data collection was conducted for around one
month beginning in December 2021, and the bibliographic data of 249,661

manuscripts was collected.

B. KRI

After acquiring the bibliographic information of around 250,000
publications, KRI was used to collect the researcher information of the papers'
authors. When the thesis was a collaboration between two or more people,
only the first author's researcher information was obtained. Using the

researcher's unique number obtained from KCI and the researcher search
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function of KRI, the researcher's demographic information, such as gender,
year of birth, and specific major, was retrieved. Similarly, the

packages Selenium and Beautifulsoup4 were used to collect data.
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Figure 9. The researcher search page in KRI.
This data collection was carried out for about two weeks from December

2021, and the information of 28,042 researchers was secured.

2) Data preprocess

Data preprocessing was the most time —consuming aspect of this
investigation. In this case, preparation comprises the data collecting method
outlined above. In other words, if there were any missing or incorrectly
gathered portions during data preprocessing, the collecting procedure was
repeated. From August to September 2021, a roughly two—month—long

preprocessing was administered.

A. KCI-KRI table integration
The process of combining the KCI bibliographic table and the KRI

researcher information table into a single table was required for the research
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to continue in a single table. Some international scholars or graduate students
lacked a national researcher identity number; hence the researcher
information column was left empty. Due to table integration, a total of 202,101
KCI papers contained KRI information.

B. Stemming

The thesis text data consists of the title, abstract, and keywords. Since
only Korean data are examined in this study, English titles, abstracts, and
keywords were omitted. Using kiwi’, a Korean morpheme analyzer, nouns
were retrieved from the combined title, abstract, and keyword column. Other
elements of speech were excluded from the study because only nouns in
academic literature were deemed to contain the concept of the text most
effectively (Kim et al., 2017; Kim & Cheon, 2020). However, numerals
denoting the research period (e.g., 1930, 18th century) were analyzed as
nouns. Numerous Chinese characters appear in Korean humanities works, but
all Chinese characters were replaced with Hangul and analyzed using Hangul.
In this instance, the Python hanja® module was utilized. Additionally, two
words that appeared consecutively more than 1,000 times were consolidated
into a single word (bigram). For instance, because the terms 'Joseon' and 'era’

appear frequently, 'Joseon era' is treated as a single word by employing an

" https://github.com/bab2min/kiwipiepy
8 https://github.com/suminb/hanja
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underbar (' "). The list of stopwords” was finalized by adding and removing
cliches and grammatical words that occur frequently in the thesis text. For
instance, it is difficult to see 'research' and 'result' as words that reflect

distinct publications because they appear in practically every paper.

C. Converting to Web of science bibliographic data format

In the case of EDA and structural topic modeling, the KCI—KRI integrated
table established in the preceding stage can be utilized for analysis. In the
third analysis model, simultaneous citation analysis is performed with
CiteSpace, but KCI bibliographic data format cannot be input at this time. It is
therefore required to convert the KCI format'® to the Web of Science
bibliography format so that it can be imported into CiteSpace. First, the column
names used in the Web of Science format must be standardized. For instance,
the references column's name gets transformed to CR. And CiteSpace
translates table data into the plain text format of Web of Sciences using a

preprocessing tool.

Y The stopwords list has been added to the appendix.
10 https://images.webofknowledge.com/images/help/WOS/hs_wos_fieldtags.html
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3) Data columns

After the data collection and preprocessing stated previously, the following

data items were used for the study.

Table 4

Data Columns

Number Column Description

1 Id Unique article id

2 Title Korean title

3 Author Author’s name

4 Year Publication year

5 Institute Journal of institute

6 Journal Journal name

7 Abstract Korean abstract

8 Keywords Korean keywords

9 Token Nouns extracted from title,
keywords, and abstract

10 Citations The number of citations

11 References The articles in the reference list

12 Cited papers The articles citing the article in KCI

13 KRI number Unique KRI id

14 Gender Male / Female

15 Birth The year of birth

16 Univ Affiliation

17 Major Specific major

18 Graduation Graduation school

19 Diploma Last academic degree
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3. Data analysis method

1) Exploratory data analysis (EDA)

Descriptive statistics is a statistical method that identifies the features
of the acquired data by summarizing, interpreting, and arranging the
collected data (Mann, 2007). This contrasts with the objective of
inferential statistics, which is statistical inference. Typically, fundamental
indicators such as mean, standard deviation, and scatterplots can
determine the nature of the analytical objective. Similar to descriptive
statistics, exploratory data analysis (EDA) exists as a non—traditional
statistical model inside the data science analysis process (Tukey, 1977).
Prior to large—scale data science modeling, EDA utilizes data visualization
using box plot, histogram, and scatter plot.

EDA has a high reputation as an index that can be consulted prior to
full-scale modeling; nonetheless, a complete chapter is devoted to this
investigation. It was determined that the 15 years of data included in this
study were significant in and of themselves. Few studies have analyzed
trends in a particular major by combining KRI and KCI data since the
introduction of KCI (Jin, 2020).

The variable of greatest interest in this study is the time series

variable. Specifically, I attempted to illustrate the amount of change in
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various statistics from 2004 to 2019, when the thesis was developed in
earnest at KCI. Since the KCI has had a significant impact on the Korean
humanities community during the past 15 years, EDA can be used to

forecast the future knowledge structure of the Korean humanities.

2) Structural topic model

This study applies the structural topic model (STM) to assess the
emergence and demise of research trends in the Korean humanities. Topic
modeling is a technique for evaluating the probability of occurrence of
subjects and phrases in a literary group using a matrix of documents and
words (Blei et al., 2003). Latent Dirichlet Allocation (LDA), the earliest and
most popular approach of topic modeling, identifies latent topics in a corpus as
clusters of linked words. During the writing process, the author predetermines
several subjects that comprise the complete text, selects words relevant to
each topic, and composes the final text. LDA is a method for identifying a topic
with terms that appear in previously produced material by reversing the

writing process (Jeong, 2020a).

1 https://www.kei.go.kr/keiportal/aboutKci.kci
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Figure 12. Training process of topic models.
Source: Compiled from Blei (2012), Figure 1.

Examining the topic proportions and assignment on the left, authors
select how much weight to give each topic when creating an article (see
Figure 12). The picture depicts the training process for a subject expressed in
pink, yellow, and blue. Thus, topic modeling is an optimal way for discovering
hidden subjects inside a big corpus of literature texts that cannot typically be
recognized/noticed by humans.

In order to extract topics, the researcher is required to arbitrarily
specify hyperparameters while using LDA in text mining research. Also, there
are criticisms that LDA just displays the themes of the literature and cannot
make additional statistical inferences; however, these criticisms are merely
impressionistic. Consequently, after the introduction of LDA, topic modeling

that quantified it emerged, and the STM methodology was used for this work.
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The STM forecasts the occurrence likelihood of a topic in the literature's
metadata (Roberts et al., 2014). In this context, the metadata of a document
refers to its bibliographic data. Metadata includes information such as a

document's publication date, number of citations, and author.
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Figure 13. Plate diagram comparison of LDA and STM.
Source: Compiled from Hu et al. (2019), p.420.

In Figure 13, D in each model means the entire corpus, N is the documents
constituting the corpus, w is the words in the documents, z is the topics
embedded therein, and B is when a word is generated from the topic. «
means the probability value of @ is a parameter related to the topic, and « is
an exogenous variable that affects 6. The point where STM is differentiated
from LDA is the process of forming a topic (¢). In LDA, a pre—determined

variable @ forms a topic ¢ through 6.1In STM, a topic (&) is formed by
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inputting literature metadata (X and ). In this study, the year of publication

of the paper was input as metadata for analysis.

3) Co-—citation analysis

Co—citation analysis is one of the most frequently employed
approaches for identifying the knowledge structure of a certain area, and it
classifies co—cited documents in the reference list of the work. It has been
demonstrated to be effective in studying the research front, an academic
field with current research (Lee, 2015; Small, 1973). Co—citation analysis
i1s easier to comprehend when contrasted with bibliographic coupling.
Bibliographic coupling examines two works by linking them if they share a
common citation (Kessler, 1963). For instance, in the figure below, if both
document 1 and document 4 cite document 2 as a source, this is referred
to as bibliographic coupling. In contrast, co—citation is a citation
connection from a reference's perspective. In the diagram below,
Document 1 mentioned Documents 3 and 2 collectively. In other words,
Document 3 and Document 2 appear together in the reference list of
Document 1, and the relationship between them is known as a co—citation.
In this instance, the co—citation or bibliographic link could be with an
author or a journal instead of a document. However, Literature was the
subject of examination in this study. This technique is known as document

co—citation analysis (DCA). This is because the objective is to determine
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which works have been deemed significant in the Korean humanities,
particularly on the knowledge front, which means areas where the latest

research is actively conducted .

Bibliographic coupling

3 2 5
Co—citation \/ Co—citation

Figure 14. Type of citation network'2.

A. CiteSpace

CiteSpace' is a software for bibliometric analysis and visualization
developed by Professor Chaomei Chen. It is a tool optimized for simultaneous
citation analysis, such as literature citation analysis and author simultaneous
citation analysis, and it is also capable of predicting future academic trends by
assessing research trends and the uncertainties of scientific knowledge in a
certain subject. Recently, trends in COVID—19—related publications and types

of illness uncertainty were studied (Chen, 2020) (see Figure 15).

2 hitps://pythonhosted.org/tethne/tutorial.bibliocoupling.html
13 https://citespace.podia.com/
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Figure 15. Clusters of COVID—19 literature.
Source: Compiled from Chen (2020), p.11.

CiteSpace's philosophy is also associated with Thomas Kuhn's theory
of paradigm shift. In the opening to their book, Chen and Song assert that the
growth of scientific knowledge is not linear but rather extremely complex, and
that there is also a point of revolutionary transformation (Chen & Song, 2017).
And Chen and Song asserts that it is possible to quantitatively demonstrate
Thomas Kuhn's paradigm shift with the development of bibliographies and big
data processing technology, such as CiteSpace. This study will apply their
theories to the subject of Korean humanities, despite the fact that the
numerous situations from Chen and Song's books center on science and

technology.
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Chapter 4. Results

This chapter summarizes the analysis results of the three research
models. There is a descriptive statistical analysis, STM, and co—citation
analysis. Each study includes an Introduction that discusses the model,
Results that explain the analysis outcomes, and a Conclusion that interprets
the model results. In addition, the R/Python analysis code for the three models

was published on Github'*.

1. Studyl: EDA

1) Introduction
A total of 249,661 KCI humanities publications were analyzed during
the data preprocessing procedure, and the data are current as of 30
December 2021. A total of 28,042 demographic and sociological
backgrounds were gathered by gathering the information of one author
and the researcher for these works from KRI. The figure is 202,101
excluding documents lacking KRI information. Regardless of the

availability or absence of KRI information, all data were included in the

1 https://github.com/ByungjunKim/KnowledgeStructureOfKoreanHumanities
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descriptive statistical analysis of KCI articles. Only papers containing
KRI-related material were included in the descriptive statistical
analysis related to KRI. Following is a summary table of the
aforementioned conditions.

Table 5

The Scope of Analysis

Condition Frequency
The number of KCI articles 249,661
The number of the first authors with KRI 28,042
information
The number of articles with KRI id of the first 202,101
author
2) Results
A. KCI
1. Publication

Since 2004, the number of papers published each year has increased,
from 9,794 in 2004 to 18,658 in 2015 with a minor dip —to 17,822 — in 2019.

These figures demonstrate the expansion of the Korean humanities.
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Figure 16. Papers published by year.

Using the KRI number, the number of publications per researcher each
yvear was derived. Only publications with a confirmed KRI researcher number
were included in the statistical analysis. In 2004, the average number of
papers published per individual was 1.61; in 2009, it was 1.61; and in 2019, it

was 1.56.

50



1.65

1.61
1.60

1.59 1.60 1.60 1

.59

1.60 1.58

1.55

1.50

145 q43

1.40

1.35

The number of publications per researcher

1.30
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

Figure 17. The annual average number of publications per researcher.

KCI includes medium and small categories in addition to the major
categories ('Humanities,' 'Social Science,' 'Engineering,' etc.). The table'”!°
below displays the quantity and proportion of humanities papers published in
the medium category. The top three medium categories ('Korean and
Literature,' 'History,' and 'English and Literature') represented almost 42% of
the total. When considering the proportion of publications that study Korean
history, such as 'Korean Language and Literature' and 'History,' it was

determined that Korean studies—related studies accounted for the biggest

proportion.

15 All medium categories with less than 500 items are classified as "Other."

16 The KCI's medium classification system lacks the support of humanities scholars.
Specifically, academic journals that are difficult to identify are included to the
categories 'other humanities,' 'humanities,' and 'literature.'
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Table 6
Papers Published by Medium Category’”

Category Freq Percent Category Freq Percent
Korean L&L 46,239 18.52% Religious studies 4,419 1.77%
History 37,246  14.92% Education 3,246 1.30%
English L&L 21,318 8.54% Buddhism 3,121 1.25%
Other humanities 20,708 8.29% Other 2,938 1.18%
Philosophy 18,074  7.24% Russian L&L 2,766 1.11%

Interpretation &
Chinese L&L 16,757  6.71% 1,875 0.75%
translation
Japanese L&L 15,909 6.37% Confucianism 1,413 0.57%
Christian theology 12,226  4.90% Oriental L&L 875 0.35%
Linguistics 11,796  4.72% Catholic theology 866 0.35%
Humanities 9,284 3.72% Geography 676 0.27%
Interdisciplinary
6,146 2.46% 628 0.25%
German L&L studies
French L&L 5,489 2.20% Spanish L&L 617 0.25%
Literature 5,029 2.01% Total 249,661 100.00%

This study also examined the number of articles that fell into the
medium category by year. As shown in the graph below, the number of papers
published in the fields of 'Korean Language and Literature' and 'History' has
consistently increased, with 3,327 articles published in 'Korean Language and
Literature' and 2,871 papers published in 'History' as of 2019. This
constitutes around 35 percent of all papers published in 2019. Since 2011,

'Other Humanities' has surpassed 'English and Literature' to take third place.

17 &L means 'Language and Literature’ .
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However, the decline in 'English and Literature' and the classification of all

academic journals that are difficult to include in any academic division within

the KCI system as 'Other Humanities' could be considered a phenomenon.
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Figure 18. The annual publication of papers by category.

ii.

References

—Korean L&L
—History

English L&L
——0Other Humanities
—Philosophy

Chinese L&L
—Japanese L&L
=——Christian Theology
—Linguistics
——Humanities
—German L&L
—French L&L
—Literature

On every paper description page, KCI gives a list of references.

Although not every publication has a reference list, the majority of papers

published since 2008'® have a well—established reference list and can be

utilized as statistics. The graph below displays the annual average number of

references. In 2008, publications cited an average of approximately 25

references, and this number continues to climb; in 2019, papers cited an

¥ From 2004 to 2007, more than 1,000 papers without a reference list appeared
every year among published papers, so they were excluded from the analysis.
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average of about 29 references. It is logical for the number of citations to
increase as the KCI's annual thesis output rises. Most likely, academic
databases such as RISS, KCI, and DBpia (https://www.dbpia.co.kr/) have
provided researchers greater access to academic literature, causing them to

cite more sources in their works than previously.
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Figure 19. Average number of references by year.

As the number of references continues to rise, it is vital to assess
which types of references are mentioned the most. Six distinct sorts of
references have been defined in the KCI. Observing the graph below, it can be
seen that the proportion of books among references was approximately 53% in

2008, but continued to decline until it reached 44% in 2019. In contrast,
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journal papers (including conference papers) accounted for approximately 27
percent in 2008, but have progressively risen to approximately 39 percent in
2019. If humanities and academic communications in Korea were traditionally
delivered mostly in books, this is rapidly changing to academic articles. It is
also related to the increase in citations discussed above. The increase in the
proportion of journal papers contributed to the rise in citations among
humanities scholars. Furthermore, since anyone can quickly look for and

access journal papers, their significance increases naturally.
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Figure 20. Trends in the percentage of types of references by year.

11l. Citation
Citation is an indicator of a paper's, researcher's, or journal's influence
in academic communication. Additionally, it might be understood in terms of

academic communication as an indicator of active journal distribution. The KCI

only provides citation information in instances where KCI papers cite KCI
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articles. The average number of citations for 249,661 KCI humanities works is
3.44, median is 2, standard deviation is 5.28, minimum is O, and maximum is
404. Since the median value is 2, almost half of the papers acquire fewer than
two citations, resulting in a power law distribution'” with a relatively long

right tail, as depicted in the following figure.
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Figure 21. Histogram shows the number of citations to papers (X—axis: the number of
papers).

Since the number of citations increases with the length of time since
the paper's publication, it is important to normalize it according to the paper's
period of publication. Given that KCI journals typically release new issues

every quarter, the number of citations was normalized based on the number of

19 https://en.wikipedia.org/wiki/Power_law
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quarters since the publication date of the paper. For instance, if the number of
citations for a paper published in December 2019 is 2, the normalized number
of citations is 0.25%°, as eight quarters (two years) have passed since the date
of data collection (December 2021). The calculation of the normalized number
of citations yielded a mean of 0.1, a median of 0.06, a standard deviation of
0.14, a minimum of O and a maximum of 6.52. A normalized citation count
average of 0.1 indicates that citations occur every 10 quarters on average
(2.5 years). Although a comparison with social science and natural scientific
publications is required, it is evident that the rate of knowledge transmission
in humanities papers is modest. As shown in the graph below, the normalized
average number of citations per year is rising rapidly. This indicates that more
recent articles are mentioned more frequently, and that the number of

citations increases along with the number of KCI papers produced.

20 9/8 = 0.25
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Figure 22. Average normalized number of citations by year.

The indicator to focus on in the following table is the standard
deviation. As the average number of normalized citations climbs each year, so
does the standard deviation, indicating that citations are becoming increasingly
polarized. In other words, a small number of papers receive the majority of
citations.

Table 7
Normalized Statistics for Citation Count by Year

Year Frequency Mean SD Min 25% 50% 75% Max

2004 9,794 0.060 0.096 0.000 0.000 0.029 0.074 2.143

2005 10,688  0.065 0.102 0.000 0.000 0.031 0.078 2.621

2006 11,387  0.076 0.132 0.000 0.016 0.033 0.098 6.516

2007 12,748  0.086 0.121 0.000 0.017 0.052 0.107 2.203
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2008 14,113  0.093 0.133 0.000 0.019 0.056 0.127 4.566

2009 15,213 0.100 0.134 0.000 0.020 0.060 0.137 2.458

2010 16,309 0.101 0.132 0.000 0.022 0.065 0.133 1.761

2011 16,656  0.102 0.136 0.000 0.024 0.050 0.143 4.524

2012 17,107  0.106 0.139 0.000 0.026 0.056 0.139 2.528

2013 17,611 0.108 0.137 0.000 0.029 0.063 0.147 2.429

2014 18,411 0.110 0.141 0.000 0.032 0.069 0.143 4.267

2015 18,6568  0.112 0.147 0.000 0.000 0.077 0.160 2.778

2016 17,825 0.113 0.150 0.000 0.000 0.050 0.150 4.571

2017 17,718 0.117 0.155 0.000 0.000 0.063 0.167 2.188

2018 17,802  0.120 0.162 0.000 0.000 0.077 0.167 3.067

2019 17,821 0.116 0.168 0.000 0.000 0.091 0.182 2.273

This study investigated the citations and normalized averages of
citations by medium category. In the table below, 'Educational Studies' and
'Interpretation and Translation' are rated first since their major is a small
subject with fewer than 2,000 published articles, and a few works have
increased the average value. It is also possible that citations to the topic came
from disciplines outside the humanities (social science, natural science, etc.).
As described previously, 'History' and 'Korean Language and Literature' are
the categories in which the greatest number of papers are produced, but they

also have the highest citation rankings, indicating active academic contacts. In
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contrast, over the past 15 years, 'English and Literature,' 'Japanese language

and literature,' and 'Chinese language and literature' produced more than

15,000 publications, although citations were low. Due to the fact that the

relevant topic is foreign language literature, there are few citations between

KCI works and numerous citations from foreign journals.

Table 8

Citation/Normalized Citation Average by Medium Category

Category Citation Normalized Category Citation Normalized
Citation Citation

Education 6.120 0.165 Religious studies 2.814 0.081
Interpretation &

4.701 0.162 Regional studies 1.651 0.080
translation
History 4.695 0.144 English L&L 2.014 0.060
Korean L&L 5.005 0.141 Catholic theology 1.564 0.059
Other 3.761 0.123 Japanese L&L 1.644 0.053
Humanities 5.143 0.112 Oriental L&L 1.697 0.053
Christian theology 2.986 0.109 German L&L 1.816 0.048
Linguistics 3.873 0.108 Chinese L&L 1.637 0.048
Other humanities  3.010 0.105 French L&L 1.648 0.043
Philosophy 3.231 0.092 Russian L&L 1.583 0.042
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Interdisciplinary

2.516 0.089 1.790 0.037
Buddhism studies
Literature 2.506 0.085 Spanish L&L 0.922 0.032
Confucianism 2.980 0.082 Total 3.447 0.102
1v. Self—-citation

Self—citation is the practice of citing one's own previous works. The
KCI generates the Impact Factor as an index for measuring the effect of
journals; however, self —citations are disregarded to ensure a fair evaluation.
The rate of self—citation is also a component of the KCI journal management
evaluation metric. The academic perspective on self—citation is inconsistent.
One side thinks that self—citation is a 'acceptable' act to summarize the
researcher's previous study, while the other side believes it is a
'Inappropriate' move to purposely enhance the quantitative indicator of himself
or herself and the journal (Ioannidis, 2015). Self—citation is employed as an
indicator of scholarly communication for analysis in this study. Increased
self—citations indicate that the researcher has conducted extensive research
in the past, but also other researchers are not interested in his or her
research.

Even if only one author overlapped in the papers citing each other, it
was considered self—citation for the sake of this research. In other words, if

thesis A was mentioned from thesis B, regardless of whether the first authors
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of each thesis’s author coincide or not, and if two theses were the result of
collaborative research, even if just one author of the theses overlapped, it was
considered self—citation. The mean number of self—citations is 0.497, the
median is 0, and the standard deviation is 1.149, as shown in the table below.
Similar to citations, the majority of papers recorded O or 1 self—citations,
while just a few publications had self—citations in excess of ten.

Table 9

Statistics by Citation Type

Excluding self—citations

Statistic Citations Self—citations
from citations
Mean 3.447 0.497 2.950
Median 2 0 1
SD 5.284 1.149 4.971
Min 0 0 0
Max 404 28 404

Freq 249,661

Similar to citations, the number of normalized self —citations is
presented each year. As indicated in the graph below, the average normalized

number of self—citations increased annually as well.
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Figure 23. Average normalized number of self—citations by year.

The proportion of publications that had just self —citations among those
that were cited several times (a total of 181,698 cases) is seen in the graph
below. The fraction of articles containing just self—citations has steadily
climbed each year, reaching approximately 18 percent in 2019. Obviously, the
more recently published an article is, the more likely it is to contain
exclusively self—citations. However, the rise in the fraction of papers
containing just self—citations renders journals incapable of serving as a public
forum. This is because active scholarly communication increases the likelihood

that the most recent works will be actively cited.
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Figure 24. Percentage of articles with only self—citations by year.

B. KCI - KRI
1. Gender

Of the 28,042 researchers whose KRI numbers were recognized,
27,939 had gender markers, including 15,803 males (56.6%) and 12,136
females (43.4 percent). If the ratio is estimated based on the number of
publications rather than the number of male and female researchers who have
published papers, the number of males is 126,514 (62.8 percent) and the
number of females is 74,807. (37.2 percent). The year—by—year trend of
thesis production by gender is depicted in the following graph. In 2004, the
ratio of male to female thesis production was 70:30, but by 2019, the ratio had

decreased to 57.4:42.6%. This appears to be a result of the steady influx of
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fresh female scholars (see Figure 25).
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Figure 25. Ratio of male and female’ s paper production by year (X—axis: the percent
of papers).

1l. Age
A statistical analysis of the ages of 27,823 researchers whose birth
year was listed in the KRI was conducted (see Figure 26). Here, age refers to
the age at the time of publication. Thus, a person born in 1988 who published
a paper in 2019 was considered 31 years old. First, | examined the number of
researchers who participated by age and year. As indicated in the graph
below, people in their 40s, who have comprised over 40 percent of the

population since 2004, will fall below 30 percent for the first time in 2015 and
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be overtaken by those in their 50s in 2019. As of 2019, more than 80 percent
of researchers are in their 40s or older, a trend that is accelerating

significantly.
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Figure 26. Trends in the number of researchers by age group (X—axis: the number of
papers).

The same holds true for the number of published papers by age. In
2009, the number of papers published by individuals in their 50s exceeded
that of those in their 30s, as indicated in the graph below (see Figure 27). As
of 2019, the percentage of thesis authors in their 40s is approximately 37 %

and the percentage of thesis authors in their 50s is approximately 35%.
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Figure 27. Trends in the percent of publication by age group (X—axis: the percent of
papers).

1. Generation

The generations were categorized by birth year, and the analysis was
conducted similarly to that of the age groups. As indicated in the graph below
(see Figure 28), persons born in the 1960s comprised the biggest proportion
of the population after 2004. In 2011, the number of researchers born in the
1970s outnumbered those born in the 1950s, and in 2018, the number of
researchers born in the 1980s outnumbered those born in the 1950s. And as
of 2019, the percentage of researchers born in the 1960s is approximately

35.1%, while the percentage of researchers born in the 1970s is
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approximately 34.5%; therefore, it is anticipated that the number of

researchers born in the 1970s will soon surpass those born in the 1960s.
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Figure 28. Trends in the number of publications by generation (X—axis: the number of
papers).

The trend of the number of researchers by generation is paralleled by
the number of papers produced by generation. As demonstrated in the graph
below (see Figure 29), scholars born in the 1960s regularly placed first in
terms of manuscript production; but, in 2019, they reversed the proportion of

theses published by those born in the 1970s. In their analysis of Korean



modern literature, Lee & Kim (2020) also found a substantial proportion of the

586 generation®' in scholarly fields.
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Figure 29. Trends in the percent of publication by generation (X—axis:the percent of
papers).

3) Conclusions

In the first study, the knowledge structure of the Korean humanities was
determined using descriptive statistical analysis on the basis of bibliographic
data from KCI humanities papers and information from KRI researchers. Here,
I discovered that the knowledge structure of the Korean humanities had the
following features. After the establishment of KCI 15 years ago, the Korean

humanities community has seen an increase in the number of papers and

21 As of 2021, it refers to those in their 50s, those admitted to college in the 1980s,
and those born in the 1960s.
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researchers. The publication output, the number of researchers involved,
citations, and references continued to rise. Second, it is questionable whether
the qualitative expansion of the humanities in Korea was encouraged despite
the numeric expansion. There was a polarization of articles and researchers
according to the results. Only a small number of papers are cited, the trend
toward specific academic fields such as Korean studies is ongoing, and the
rate of self—citations is gradually increasing. Despite their quantitative
expansion, it is now time to question whether the KCI system serves as a
forum for the academic community. Thirdly, differentiation according to the
researcher's demographic and sociological background was discovered. The
disparity in paper publication volume based on gender has steadily diminished,
while the proportion of a certain age and generation still constituted the
majority. In addition, a rapid aging of researchers was observed. As a result of
state—led humanities promotion policies such as BK and HK, the humanities
community in Korea has been able to develop the output of 'thesis production.'
However, the qualitative growth of scholarly communication and academic
virtuous cycle through the next generation of academics has not kept pace

with the production of outcomes.
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2. Study?2: Structural topic model

1) Introduction

In Study?2, the Structural Topic Model (STM) was utilized to study the
evolution of research topics using 249,661 publications analyzed in Studyl.
The text preprocessing and modeling process of the bibliographic data of

papers is described below.

1. Text preprocessing

Python was used to perform text preparation by separating the
operation into three steps (see Figure 30). First, the text—related KCI paper
columns 'title,' 'keywords,' and 'abstract' were combined into a single text. At
this time, titles were present in all publications, but keywords and abstracts
were absent in around 8 percent®® of instances, and just the titles were
included in this case. Using the kiwi morpheme —analyzer, only nouns were
retrieved from the Korean text column prepared in step 1 using only nouns.
Kiwi features a user dictionary capability that enables the user to individually
add proper names and abbreviations that are not recognized by the morpheme
analyzer. Thirdly, bigrams that appear over a thousand times sequentially
among the extracted nouns were grouped into a single noun. Also, terms that

appeared in nearly all paper manuscripts were deemed stop words and

22 21572 cases without keywords and 21222 cases without abstract.
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eliminated (see Appendix 1). In addition, the Hanja®® module was used to

transform all Chinese characters to Hangul.

Various
Text Processing

Combine
Text Columns

+ Bigram
* Remove Stopwords
+ Classical Chinese
to Hangul

» Title » Kiwi
« Kevwords * User Dicionary
* Abstract

Figure 30. The text preprocesses.

il. Modeling
Text was imported into R for modeling after being preprocessed with
Python. STM is distinguished by its capacity to utilize document meta—data as
covariates. The year was included as a covariate in this study's model. The
model formula looks like this:
Topic = s(year)
In the following formula, the dependent variable (T) is the distribution

of the topic, and the covariate (year) is not entered directly, but rather into

23 https://github.com/suminb/hanja
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the s function of the B—spline. The STM package's B—spline function curves a
continuous variable as a straight line (Kamari et al., 2019). This subsequently
helps to reveal variations in the proportions of topics throughout time.

Since topic modeling is unsupervised learning, hyperparameters are
crucial. Specifically, K, the number of topics, should conform to the standard.
searchK is a function made available by the stm package. A researcher can
establish the ideal number of topics according to four criteria (Held—Out
Likelihood, Residuals, Semantic Coherence, and Lower Bound). When depicted
in the graph below, the model's evaluation improves as all variables, excluding
residuals, increase. Semantic coherence specifically refers to the cohesion of
content within a topic. When the number of topics reaches 15, it increases

again, so 15 might be considered the optimal number of topics.

73



Held-Out Likelihood Residuals

-6.45
]
3.0

-6.50

Held-Out Likelihcod
Residuals
28

-6.55

-6.60
286

Number of Topics (K) Number of Topics (K)

Semantic Coherence Lower Bound

-79500000
]

95
|

-100
!

Semantic Coherence
Lower Bound
-80500000
I

-81500000
1

Number of Topics (K) MNumber of Topics (K)

Figure 31. Diagnostic values by number of topics.
The hyperparameters of the model used in the study are as follows.

Table 10

Hyperparameters of STM

Hyperparameters Value
Minimum number of documents 1,000
The number of topics (K) 15
Metadata Year
Init type Spectral

2) Results
Four total keyword weights are provided by STM (Highest Probability,

FREX, Lift, and Score). In this scenario, the recommended package weight is
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Frequency and Exclusivity (FREX). FREX is a method for weighting words
that demonstrate exclusivity between topics while taking into account their
frequency. For instance, it is a strategy for providing greater weight to
distinctive terms that are uncommon in other topics among words that occur
frequently within a topic. The ratio of topics' keywords to those chosen based
on FREX is depicted in the graph below (descending order). Topic 12 had the
highest proportion, accounting for almost 10%, while Topic 6 had the lowest

proportion, accounting for approximately 4%.
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Figure 32. Topic distribution and keywords.
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The results of labeling 15 topics based on the top 10 words of the four

keyword weights (see Appendix 2) are as follows.

T12 (philosophy), T5 (narrative), T9 (colonial/modernity research),
713 (language), T11 (foreign language), T2 (education), T7 (Korean
ancient history), T1 (late Joseon Dynasty), T8 (literary research),
T14 (counseling/treatment), T.3 (cultural contents), T15 (research

data), T10 (historical data), T4 (Korean writing), T6 (theology)

The following diagram illustrates how the weight of fifteen themes
varies per year. There are three basic categories for topics: hot with an
uptrend, cold with a downturn, and neutral with neither a clear uptrend nor a
clear downtrend. Hot topics are T1 (Late Joseon dynasty), T6 (Theology), T7
(Korean ancient history), T10 (Historical data), T14 (Counselling and
treatment), T15 (Research data). Cold topics are T3 (Cultural contents), T4
(Korean notation), T5 (Narrative), T8 (Literature study), T11 (Foreign
language), T12 (Philosophy). Sideway topics are T2 (Education), T9

(Colonial/Modernity studies), T13 (Linguistics).
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Figure 33. Trends in topic proportion from T1 to T4.
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Figure 34. Trends in topic proportion from T5 to T&8.
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Figure 35. Trends in topic proportion from T9 to T12.
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Figure 36. Trends in topic proportion from T13 to T15.
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The above graphs depict a confidence interval, which is the outcome of
assessing statistical significance by dividing the 15—year time span into 10
intervals. The effect of temporal factors on 15 topic models was evaluated
using regression analysis given by STM (see Appendix 3). In other words, the
p—values of 10 parts are examined to see whether the movement of each
section is statistically significant. At this time, nine out of fifteen subjects with
eight or more of ten portions were statistically significant (T1, T5, T6, T8,
T9, T10, T12, T14, T15). T1 (late Joseon dynasty) and T9
(colonial/modernity studies) are utilized as examples, and statistically
significant analysis is undertaken in relation to the inflection point of trend
shift. T1, a subject relating to the history of the late Joseon Dynasty, rose in
popularity until approximately 2010. According to Kwon (2011), on the study
trend of the late Joseon Dynasty 2009—-2010 was a time when numerous
approaches of researching late Joseon history were attempted and advanced.
This outcome corresponds to the topic modeling outcome. On the other side,
2007—-2008 is the turning point for T9 study subjects relating to colonization
and modernity. From this point forward, the comparable study demonstrated a
decreasing trend followed by a minor increase. According to B. Kim & Cheon
(2020), studies on colonialism and modernity in the study of Korean literature

have decreased during the 2010s.
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3) Conclusions

As a consequence of identifying research topics in the Korean humanities
using STM, the three major domains, literature, history, and philosophy, as
well as education and counseling—related topics, were discovered. Although
dynamically depicted in the above image, it was difficult to discern the
phenomena of concentration on a particular topic among the 15 topics.
Additionally, the variability of the topic ratio over time was approximately 1
percent, making it difficult to notice a significant shift in the research topic
over the past 15 years. However, subjects relating to Korean studies (Korean
history, Korean literature, etc.) continued to occupy a significant percentage
and exhibited an upward tendency. In addition, it was discovered that
numerous research topics within the Korean humanities are in a perpetual

state of flux.

3. Study3: Co—citation analysis

1) Introduction

In the first study, this paper examined general statistics pertaining to the
Korean humanities; in the second study, it examined the shift in research
topic. Using the reference list provided by KCI, study 3 examines which
works have garnered specific attention.

To import KCI bibliographic information into CiteSpace, it must first be
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translated into Web of Science (WoS) format, as described in the Method

chapter. The KCI article number was used as a unique identifier for the

reference column, which is an important column in this analysis. Because it

was difficult to discern them, references lacking KCI paper numbers were

omitted from the study. CiteSpace was configured with the necessary data

after conversion to WoS format.

Preprocessing

Reference

* Ref id
* Ref author

* Web of Science
format

Figure 37. Preprocessing for co—citation analysis.

Modeling &
Visualization

« CiteSpace

CiteSpace offers the ability to configure analytic units, network nodes, and

other elements. The analysis unit can be configured as a thesis, a reference,

the author of the thesis, the author of references, a keyword, a nation, or an

affiliated institution (university). References were employed as the unit of

analysis in this study. This is due to the fact that KCI papers were evaluated

in study 2, and the simultaneous citation analysis is conducted because

81



references are the focus of analysis, and the genealogy of Korean humanities
may be proved by observing which references have been in the spotlight.
Because using all references to be analyzed for analysis is inefficient and
it 1s difficult to recognize them at a glance, only the top N references were
analyzed. Document Co—citation Analysis (DCA) was conducted with the
default K value of 25 for the g—index, one of the key reference selection
criteria offered by CiteSpace. G—index is a measure of authors proposed by
Egghe (2006). If the G—index is 10, it indicates that the author's 10 most
cited works must have at least 100 citations. The operation resulted in the
extraction of a total of 1,800 main references, which were related by 8,931

edges.

2) Results

1. Clusters

Fifteen clusters were discovered including more than 10 nodes. They
are summarized in the following tables and figures. In the following table, Size
represents the number of documents (nodes) belonging to the cluster, while
Mean (Year) represents the average publication year of the articles. There
were three clusters (#0, #1, and #10) pertaining to Korean language
education that accounted for a substantial fraction. There were also three
clusters related to the Korean language (#2, #8, #9), and Korean language

education and Korean language studies were so closely associated that six
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clusters were viewed as one neighboring cluster. A cluster of pan—Korean
language and literature relating to writing, popular culture, colonial studies,
and literary therapy was also present. It demonstrates that the majority of

references used in Korean humanities are skewed toward Korean studies.

Table 11
Clusters and Labels by DCA

Cluster Label Size Mean
(Year)
#0 Korean language education 1 145 2006
#1 Korean language education 2 113 2007
#2 Korean linguistics 1 105 2009
#3 English education 101 2008
#5 Korean writing 77 2008
#7 Colonial studies 61 2006
#8 Korean linguistics 2 51 2008
#9 Korean linguistics 3 48 2006
#10 Korean language education 47 2009
#12 Korean history and comparative language 26 2009
#13 Interpretation and translation 26 2016
#15 Education 20 2013
#16 Christian theology 19 2014
#17 Popular culture 17 2011
#18 Literature education 12 2013
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Figure 38. Clusters by DCA.

ii. Main nodes

The table 12 and figure 39 below provide a summary of the top 20
papers according to sigma, a statistic that combines betweenness centrality
and citation burst in the simultaneous citation network. The more a paper's
betweenness centrality, the greater its importance in co—citation analysis, as
it serves as a hub between other articles. In other words, it signifies that the
publication that becomes the hub is cited in numerous domains. Also, similar to
the citation explosion, the strength index rises as a result of the rapid
concentration of citations. If the citations are concentrated in a short period of

time, it is likely that the thesis focuses on a prominent academic issue at the
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moment. Therefore, the sigma top papers that summarize the indications are
very likely to be research that drive the academic agenda in a short period of
time and serve as a center for the citation network. Two cases are developed
from the primary studies presented in the table below. Primarily, the highest
fraction of research papers is devoted to methodology. These are papers that
introduce approaches or concepts that are fundamental to several studies. For
instance, Park's (2011) “Tense, Aspect, and Modality” was able to surge to
the top because it addressed concepts and research methodology that are
crucial to Korean language academics. Second, the thesis establishes a new
research direction. It is a study that began as a trailblazer in a previously
understudied field. Han (2004), for instance, proposed a new paradigm for
magazine research within the field of Korean contemporary literature. Prior to
that study, contemporary magazines and newspapers were not the primary
focus of literary research; nevertheless, media research has since been the

primary focus of Korean literary research (J. ho Kang, 2013).
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Table 12

Top Sigma 20 Papers

Freq Burst Between Sigma Author Year Title Cluster
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Figure 39. Top citation burst papers.
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3) Conclusions

In the preceding Study 1, the phenomena of citation concentration are
discussed in a small number of works. It was not possible to determine which
papers were cited for what purpose. Through numerous indications on the
citation network, this study explains why the manuscript garnered attention,
as opposed to merely the number of citations. In other words, the co—citation
analysis of study 3 could reveal a shift in the academic paradigm, which was
not observed well in study 2. In conclusion, articles with high betweenness
centrality and high citation burst are methodological (Peritz, 1983) or field—
leading Newman, 2009) papers, and in the future, the discussion of leading
papers may become a key academic priority. Although it is impossible to
observe a paradigm change as rapidly as in natural science or engineering, this
study can quantitatively examine the existence of articles that serve as

turning points in Korea's humanities study field.
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Chapter 5. Conclusions

1. Summary

Since the foundation of the KCI system, quantitative growth in the Korean
humanities has continued. On the other hand, the dialogue over the crises in
the humanities continued. The Korean academic community's criticism that the
humanities thesis used to satisfy the performance was "mass—produced"
continues. After the 'crisis of the humanities' declared by the delegation of the
national liberal arts schools in 2006, controversy and inquiry regarding the
'crisis' of the Korean humanities have continued in the media and in scholarly
journals (Son, 2011). With KCI humanities bibliographic data and researcher
information, the most active academic communication sectors in the Korean
humanities, no macroscopic studies based on bibliographic approaches have
been done.

Consequently, the goal of this study was to assess the knowledge
structure of the Korean humanities utilizing a variety of quantitative
approaches based on the KCI humanities theses published to date and the
researcher data. An overall statistical analysis of the knowledge structure of

the Korean humanities, an analysis of research subjects, and a
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characterization analysis of the references in the network's center were
conducted.

In the first study, EDA were employed to expose the knowledge
structure using each researcher’s demographic information, such as the
number of KCI publications and citations produced, gender, and age during a
fifteen—year period. As a result, paper publication in the humanities in Korea
has constantly expanded but has become increasingly specialized. There was
also a gender and age structure—based structural bias. Using the structural
topic model, Study 2 evaluated the rise and fall of thesis research subjects.
Literature, history, philosophy, and education comprise the majority of
research topics in the Korean humanities, with Korean studies accounting for
the majority of other topics. In the Korean humanities, there were hot topics
and cold topics over the 15—year period, but there was no dramatic
transformation. Using literature co—citation analysis, key papers were
identified from a network created in Study 3. Using indices of the citation
network, such as betweenness centrality and citation burst, [ analyzed the
papers that became the turning points of the study. Consequently, papers
proposing a study approach or identifying a new research topic were evaluated
highly. This was a characteristic that has also appeared in other fields of

study, such as natural science and engineering.
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2. Discussion

'Polarization’ is a result shared by the three studies previously
described. Analysis of research topic and citation networks revealed, in
addition to bibliographic data and researcher information, a centralization
phenomenon. In network theory, the phenomena of the power function are
natural, but excessive concentration is also a concern (Barabasi & Albert,
1999). It was discovered that specialization on a certain academic discipline or
research issue, as well as on a particular age group, inhibits the diversity of
the Korean humanities. It is uncertain whether national research strategies
will encourage studies in neglected research topics instead of the more
mainstream subjects. The purpose of this investigation was not to determine
the influence of individual papers or researchers. Rather, the objective is to
reflect on the preceding 15 years by examining a knowledge system that [
would not have observed if I had not examined the data.

Additionally, it is vital to reconsider the claim that the KCI system
violates academic freedom within the humanities. Since the birth of KCI,
humanities scholars have been compelled to publish articles and research
proposals just for funding, and long—term research has not been conducted
correctly, according to Kang (2013). I believe the criticism effectively
illustrates the contradiction in the contemporary Korean humanities

environment. However, the proposed answer is an unrealistic Luddite
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movement. His point is to reduce the influence of the KCI system, but given
the reality of academic communication via KCI, this is nearly impossible. Even
though the KCI system is biased, its effect is steadily growing in the academic
ecosystem of the humanities, and the goal of open access to academic data in
the context of digital (cyber) scholarship has been realized. It is anticipated
that academic communication will become more active because of KCI, and I
believe that it will serve as the seed for digital humanities and open science.
As depicted in the diagram below, Shim et al. (2015) found that Korean
Research Memory (KRM), an open scientific platform similar to KCI, can aid in

the formation of a virtuous cycle structure for humanities research.

a D

Intermediate Output

Raw material

Follow-up Study

Raw material

< /

Figure 40. Circulation and subsequent linkage of humanities materials.
Source: Compiled from Shim et al. (2015), p.171.

I intend to conclude by discussing this study's contribution to the
digital humanities and open science, which are the future goals of the
humanities. As a result of excessive segmentation and specialization, the
current dilemma in humanities research and education, according to Coleman

(2009), is "learning more and more about less and less." She suggested
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humanities education and research as a solution to this issue, highlighting
"quantitative reasoning" and "connection" between fields as an example. This
1s similar to open science, which aspires to establish a link between the digital
humanities, a data—driven quantitative research method, and academic fields.
If true, how can this paper contribute directly to digital humanities
research and open science? First, this study shows the ability to use KCI
thesis bibliographic information and researchers' demographic information to
create a new intellectual history research approach. Intellectual history can
play a role in facilitating inter —disciplinary dialogue in the before noted
excessively fragmented humanities system (Min, 2017). This is due to the
fact that intellectual history encompasses all humanities knowledge of the
period. Intellectual history routinely dealt with tens of thousands of books and
historical resources that might be merged with digital humanities —related
approaches (Edelstein, 2016). As KCI already functions as a mediator of
academic communication and tens of thousands of articles will be archived in
the future, it is anticipated that study on intellectual history will be performed
in the context of digital humanities. Second, this study demonstrates the
possibilities of using open science in the Korean humanities and rejuvenating
digital humanities on a broad scale. This is because this study employs the
open—access KCI system and has significance as a digital humanities study
employing open data in the humanities. In other words, while humanities

research continues to concentrate on historical materials and classical works,
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this investigation represents a novel effort and opportunity. Connected

Paper?!, for instance, utilized open—access bibliographic information to offer

researchers a network—based thesis search system (see Figure 41). Using

KCI bibliographic data, Ryu et al., (2021) also processed and showed

humanities texts in the form of network ontology® (see Figure 42). This

network ontology prototype was developed as part of the open access

movement?® to alleviate the problem that humanities knowledge is not

effectively disseminated throughout society, including academia. I expect that

this work will serve as a steppingstone toward the realization of digital

humanities and open science in the Korean humanities (M. K. Kim, 2018; Y.

Kim, 2017; S. H. Park & Jung, 2022).
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Figure 41. Connected Paper.

24 https://www.connectedpapers.com/
25 https://github.com/ByungjunKim/PaperKnowledgeGraph
%6 https://knowledgecommoning.org/
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Figure 42. KCI Papers Network Ontology.

3. Limitation

The interpretation of the outcomes of the data analysis is this study's
shortcoming. As in other studies (Song, 2015), a more nuanced interpretation
would have resulted if the bibliographic analysis results had been shown to a
scholars majoring in humanities and interpreted jointly. Additionally, it would
be preferable if a study were undertaken on the influence of social background
on citation behavior. In other words, it will be more beneficial to comprehend
the knowledge structure of Korean humanities if I examine how origin school,

gender, and generation impact citation.
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I intend to pursue future study in two distinct areas®’. First, by
expanding the breadth of KCI thesis bibliographic data and comparing KCI with
worldwide publications to confirm the existence of Korea's distinctive
humanities and social sciences (L. Kim & Song, 2020). This will be a study
that validates the contribution of Korean humanities and social sciences to the
international academic community. Second, I plan to utilize KCI data for
academic uniqueness (diversity) study. Using the word—embedding of
abstracts, Shibayama et al (2021) created a method for measuring the
uniqueness of research. On this basis, I aim to analyze the evolution and

development of science in Korean humanities.

27 KCI data up to 2019 was chosen for analysis since, at the time of collection (2021),

publications published beyond 2020 could not be gathered due to the absence of
reference data.
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<Appendix 3> STM Regression Results

Topic 1:

Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) 5.140e—02 1.513e—03 33.968 < 2e—16 ##x

s(year)1
s(year)2
s(year)3
s(year)4
s(year)b
s(year)6
s(year)7
s(year)8
s(year)9

s(year)10

Topic 2:

Coefficients:

8.044e—-05
7.127e—03
1.930e—-02
1.415e—-02
1.592e-02
1.743e—-02
2.213e—02
1.827e—-02
2.184e—-02
2.009e—-02

3.514e-03
3.109e-03
2.780e—-03
2.681e—03
2.688e—-03
2.671e—03
3.5919e—-03
4.156e-03
5.258e-03
1.965e—-03

0.023 0.9817

2.292 0.0219 =

6.942 3.88e—12 sk
5.277 1.31e—=07 s
5.922 3.19e—09 s
6.526 6.750e—11 #xx
6.289 3.21e—10 #xx
4.396 1.10e =05 #*x
4.153 3.29e—05 #xx

10.229 < 2e—16 s

Estimate Std. Error t value Pr|tl)

(Intercept) 0.064076

s(year)1

s(year)2

0.010074
0.005980

0.004990
0.003988

0.002160 29.670 < 2e—16 #x*x
2.019 0.043483 *
1.499 0.133793
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s(year)3
s(year)4
s(year)5
s(year)6
s(year)7
s(year)8
s(year)9

s(year) 10

Topic 3:

Coefficients:

(Intercept)

s(year)1
s(year)2
s(year)3
s(year)4
s(year)5
s(year)6
s(year)7
s(year)8
s(year)9

s(year)10

0.006132
0.012342
0.017087
0.015108
0.015629
0.005649
0.016822
0.009203

0.003751
0.003468
0.003601
0.003470
0.004747
0.005769
0.007245
0.002659

1.635 0.102109
3.559 0.000372 s
4.745 2.09e =06 ##x
4.354 1.34e—005 #x
3.292 0.000995 s
0.979 0.327446
2.322 0.020241 =
3.461 0.000539 s

Estimate Std. Error t value Pr(>|t])

0.065010

0.001581 41.110 < 2e—16 ==

—0.005133
0.018915
—0.010363
—0.002536
—0.008046
—0.006721
—0.009988
—0.008460
—0.007561
—0.009033

0.003588

0.002711

0.002678
0.002365
0.002443
0.002473
0.003482
0.004159
0.005135
0.002029

—1.431 0.152474
6.977 3.03e—12 s
—3.869 0.000109 s
—1.072 0.283591
—3.294 0.000987 s
—2.718 0.006561 =
—2.868 0.004129 xx
—2.034 0.041950 *
—1.473 0.140856
—4.452 8.52e—06 #**
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Topic 4:

Coefficients:

(Intercept)
s(year)1
s(year)?2
s(year)3
s(year)4
s(year)b
s(year)6
s(year)7
s(year)8
s(year)9

s(year)10

Topic 5:

Coefficients:

(Intercept)

s(year)1

s(year)2

s(year)3

Estimate Std. Error t value Pr(>|tl)
0.042310 0.001335 31.700 < 2e—16 ==
—0.001821 0.003005 -—=0.606 0.54444
—0.007166  0.002658 —2.696 0.00701 =:x
0.017598 0.002058 8.551 < 2e—16 ==
0.003924 0.002345 1.674 0.09419 .
0.009617 0.002063 4.661 3.15e—06 #:x*x
0.003287 0.002156 1.525 0.12734
—0.001728 0.002691 -0.642 0.52083
—0.003585 0.003389 —1.058 0.29021
—0.004763 0.004332 —-1.099 0.27157
—0.004714 0.001546 —3.050 0.00229 ==

Estimate Std. Error t value Pr(>[t])

0.098659  0.001978 49.889 < 2e—16 #xx
—0.002018 0.004627 —0.436 0.662727
—0.002026  0.003942 -0.514 0.607341
—0.018328 0.003300 —5.554 2.80e—08 s
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s(year)4 —0.016243 0.003446 —4.714 2.43e—06 #xx
s(year)5 —0.016945 0.003073 —5.514 3.51e—08 #xx
s(year)6 —0.015512 0.003230 —4.803 1.57e—0606 s
s(year)7 —0.016815 0.003914 —4.296 1.74e—005 sx*x
s(year)8 —0.018181 0.005153 —3.528 0.000419 s
s(year)9 —0.017408 0.006081 —2.863 0.004202 *=
s(year)10  —0.016529 0.002315 —7.140 9.38e—13 =
Topic 6:
Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 3.163e—02 1.569e—03 20.159 < 2e—16 ===
s(year)1 —3.987¢—-05 3.686e—03 —0.0110.991370
s(year) 2 —8.819e—-04 2.861e—03 —0.308 0.757888
s(year)3 9.424e—03 2.734e—03  3.447 0.000566 s
s(year)4 1.186e—02 2.412e—03 4.918 8.75e—07 #xx
s(year)b 1.268e—02 2.556e—03 4.963 6.94e—07 =**=*
s(year)6 1.031e—02 2.518e—03 4.096 4.20e—05 **x*
s(year)7 9.695e—03 3.333e—03 2.908 0.003632 =*=*
s(year)8 1.277e—02 4.131e—03 3.092 0.001990 ==
s(year)9 1.355e—02 5.377e—03 2.520 0.011733 =
s(year) 10 1.277e—=02 1.950e—03 6.547 5.87e—11 #xx
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Topic 7:

Coefficients:

Estimate Std. Error t value Pr>|tl)
(Intercept) 0.0661161 0.0017103 38.658 < 2e—16 #**x*
s(year)1 —0.0038023 0.0042866 —0.887 0.37506
s(year)2 0.0025590 0.0033485 0.764 0.44474
s(year)3 —0.0028006 0.0029894 —-0.937 0.34885
s(year)4 0.0007718 0.0027400 0.282 0.77819
s(year)5 —0.0028449 0.0027442 —-1.037 0.29989
s(year)6 0.0038540 0.0029078 1.325 0.18503
s(year)7 0.0045489 0.0036001 1.264 0.20638
s(year)8 0.0057443 0.0047774 1.202 0.22922
s(year)9 0.0093481 0.0058368 1.602 0.10925
s(year)10 0.0063822 0.0020243 3.153 0.00162 ==

Topic 8:

Coefficients:

Estimate Std. Error t value Pr>|tl)
(Intercept) 0.0795151 0.0016101 49.385 < 2e—16 #xx
s(year)1 —0.0058449 0.0039848 —1.467  0.142
s(year)2 0.0006603 0.0033141 0.199  0.842
s(year)3 —0.0158500 0.0027331 —5.799 6.67e—09 #xx
s(year)4 —0.0134251 0.0027039 —4.965 6.87e—07 w*xx
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s(year)b —-0.0178315
s(year)6 —0.0207595
s(year)7 —0.0207689
s(year)8 —0.0238099
s(year)9 —0.0253568

s(year)10  —0.0255169

Topic 9:

Coefficients:

0.0027774 —6.420 1.36e—10 #*x

0.0025177 —8.245 < 2e—16 #*x*

0.0036796 —5.644 1.66e—08 #xx

0.0045170 —=5.271 1.36e—=07 #xx

0.0052985 —4.786 1.71e—06 #xx

0.0019788 —12.895 < 2e—16 #**x

Estimate Std. Error t value Pr>|t])

(Intercept) 0.084203

s(year)1 0.011283

s(year)2 —0.015098
s(year)3 —0.005537
s(year)4 —0.014340
s(year)b -0.012367
s(year)6 -0.014195
s(year)7 —0.014401
s(year)8 -0.010942
s(year)9 —-0.008041
s(year)10  —0.008622

0.004293

0.003585
0.003342
0.002993
0.003000
0.002845
0.003965
0.004910
0.005945
0.002383

0.001989 42.331 < 2e—16 *xx

2.628 0.008590 =
—4.211 2.54e—005 #xx
—1.657 0.097519 .
—4.791 1.66e—06 #x*
—4.123 3.75e—=05 #xx
—4.989 6.06e—=07 =
—3.632 0.000281 sk
—2.229 0.025831 *
—1.353 0.176156
—3.618 0.000297 s
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Topic 10:

Coefficients:

(Intercept)

s(year)1
s(year)2
s(year)3
s(year)4
s(year)b
s(year)6
s(year)7
s(year)8
s(year)9

s(year)10

Topic 11:

Coefficients:

(Intercept)

s(year)1
s(year)2
s(year)3

s(year)4

0.043449

—0.002531

0.005882
0.009663
0.009714
0.012333
0.014920
0.015786
0.024163
0.019100

0.022075

0.003762

0.003378
0.002919
0.002753
0.002697
0.002732
0.003683
0.004506
0.005846
0.002045

Estimate Std. Error t value Pr(>|t])

0.001602 27.122 < 2e—16 *x*x

-0.673 0.501172
1.741 0.081617 .
3.310 0.000933 s
3.528 0.000418 s
4.573 4.82e =06
5.461 4.74e—08 s
4.286 1.82e—05 #kx
5.362 8.22e—08 s
3.267 0.001086 *x*

10.795 < 2e—16 sxx

Estimate Std. Error t value Pr>|tl)

—0.0031085
—0.0120055
—0.0001298
—0.0073139

0.0844595 0.0019964 42.305 < 2e—16 #*x*

0.0046341 —-0.671 0.50236
0.0036776 —3.264 0.00110 »*x
0.0034363 —0.038 0.96988
0.0031104 —2.351 0.01870 =
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s(year)b —-0.0040316
s(year)6 —0.0150854
s(year)7 —0.0166457
s(year)8 —0.0233493
s(year)9 —0.0198993

s(year)10  —0.0206964

Topic 12:

Coefficients:

0.0030500 —1.322 0.18623

0.0032351 —4.663 3.12e—06 #*x

0.0041002 —4.060 4.91e—=05 #xx

0.0049724 —4.696 2.66e—06 #xx

0.0062144 —3.202 0.00136 =*x*

0.0025097 —=8.247 < 2e—16 sxx

Estimate Std. Error t value Pr>|t])

(Intercept) 0.113143

s(year)1 0.001114
s(year)2 —0.013922
s(year)3 —0.010078
s(year)4 —0.014618
s(year)b -0.019793
s(year)6 -0.022968
s(year)7 -0.023682
s(year)8 -0.014052
s(year)9 -0.035365
s(year)10  —0.022992

0.005126

0.004348
0.003795
0.003613
0.003305
0.003330
0.004608
0.005658
0.007152
0.002694

0.002112 53.583 < 2e—16 #xx

0.217 0.82800
—3.202 0.00136 *x*
—2.656 0.00792 #x
—4.046 5.21e—05 #xx
—5.989 2.11e—09 ===
—6.897 5.32e—12 #xx
—05.139 2.76e—=07 #xx
—2.484 0.01301 =
—4.945 7.64e—07 #xx

—8.535 < 2e—16 #xx

120



Topic 13:

Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 0.0780581 0.0017146 45.526 < 2e—16 *xx
s(year)1 0.0043209 0.0040074 1.078 0.2809%4
s(year)?2 0.0006003 0.0033727 0.178 0.85872
s(year)3 —0.0121547 0.0028753 —4.227 2.37e—05 s*xx
s(year)4 —0.0084380 0.0029138 —2.896 0.00378 =:x
s(year)5 —0.0054545 0.0026979 —-2.022 0.04320 =
s(year)6 —0.0045613 0.0026794 —-1.702 0.08869 .
s(year)7 —0.0025673 0.0038069 —-0.674 0.50007
s(year)8 —0.0039466 0.0041602 -0.949 0.34279
s(year)9 —0.0045150 0.0056351 —-0.801 0.42300

s(year)10 —=0.0028417 0.0020858 —1.362 0.17307

Topic 14:

Coefficients:

Estimate Std. Error t value Pr(>[t])
(Intercept) 0.050333 0.001550 32.478 < 2e—16 #=x
s(year)1 —0.002314 0.003665 —0.631 0.52786
s(year)2 0.003060  0.003049 1.004 0.31548
s(year)3 0.007735 0.002636  2.935 0.00334 *x
s(year)4 0.013870 0.002773  5.002 5.68e—07 s
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s(year)5 0.011967 0.002426  4.932 8.13e—07 ===
s(year)6 0.019093 0.002634  7.248 4.23e—13 #=*
s(year)7 0.019984 0.003327 6.006 1.90e—09 ===
s(year)8 0.019283 0.004272 4.514 6.38e—06 #=*x
s(year)9 0.023300 0.005094  4.574 4.79e—06 ##**
s(year)10 0.020833 0.002033 10.249 < 2e—16 =#xx
Topic 15:
Coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) 0.0476107 0.0012599 37.790 < 2e—16 s
s(year) 1 —0.0003307 0.0029678 —-0.1110.911286
s(year) 2 0.0063979 0.0024682  2.592 0.009539 *x
s(year)3 0.0054817 0.0022037 2.488 0.012864 =
s(year)4 0.0102230 0.0021204 4.821 1.43e—06 =*x*x
s(year)5 0.0078527 0.0021155  3.712 0.000206 s
s(year)6 0.0157085 0.0020951  7.498 6.51e—14 #xx
s(year)7 0.0190680 0.0029545  6.454 1.09e—10 s
s(year)8 0.0201467 0.0036703 5.489 4.05e—08
s(year)9 0.0194511 0.0049154 3.957 7.59e—05 #x*x
s(year)10 0.0195882 0.0015906 12.315 < 2e—16 #*x*
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