[EEN

[
RPOOWONOOU A WN

=
N

NNNNMNNMNNRPRRRRRR R
OB WNRPROWOOO~NO UMW

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43

Publication Patterns in the Humanities: Generational
Shifts and Changing Research Agendas

Nicolas Robinson-Garcia®, Wenceslao Arroyo-Machado?*, Elvira Gonzélez-Salmén® and
Daniel Torres-Salinas?*

IUnit for Computational Humanities and Social Sciences (U-CHASS), EC3 Research Group,
University of Granada, Granada, Spain

2Center for Science, Technology and Environmental Policy Studies (CSTEPS), School of Public
Affairs, Arizona State University, Phoenix, AZ 85004, USA

* Corresponding author: warroyom@asu.edu

Abstract

The humanities have distinct publication practices compared to the sciences, with books and
local language literature being essential. This study aims to identify and analyze the
publication patterns of humanities scholars in Spanish-speaking countries, revealing unique
publication behaviors and fostering diverse perspectives rather than linear knowledge
progression. We analyzed the publication histories of approximately 40,000 scholars from
1950 to 2021 using data from the Dialnet database. By identifying archetypal publication
profiles, we explored their distribution across generational cohorts and research topics. Our
findings reveal substantial generational shifts towards journal-centric publication patterns
probably influenced by bibliometric-driven evaluation systems. The also show a relation
between publication patterns and research topics. This highlights the need for more inclusive
assessment practices that recognize the diverse nature of humanities scholarship. We
contribute to ongoing discussions on promoting bibliodiversity in research assessment and
the potential impacts of current policies on the humanities.
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The humanities are distinct from other sciences. Unlike other disciplines, books remain an
essential format of scientific publishing'=3, and their target audience is often more scattered
and diverse*® with non-English literature playing an important role in its dissemination®. They
exhibit different citation patterns compared to those in other research fields’: older works are
more likely to still be cited®, and research primarily involves exploring new perspectives and
fostering the coexistence of competing knowledge rather than following a linear process of
development characterized by big breakthroughs®. Furthermore, solo research is still
common®. This leads to diverse valuation regimes!®!! making research evaluation a highly
controversial issue!?3, This lack of consensus is related to the social structure of these fields,
generally organized around schools of thought or ‘tribes’'* which compete, contrasting with
the ‘paradigmatic’ organization of the Natural and Exact Sciences®®. These differences have
sometimes been interpreted as weakness of humanities!®!’, rather than merely different
research styles.

Given the particularities of the humanities, a body of literature has been built within the fields
of scientometrics and research evaluation over the last twenty years trying to tackle such
challenges. There is a widespread recognition of the need to better understand the dynamics
of humanities®. For this, studies have focused mainly on three issues: differences on
publication patterns, database coverage limitations 1*-?2, and the validity of citations as a proxy
for impact or quality®?® proposing a range of alternative indicators®242°,

This study is framed within the first stream of literature, that is, the understanding of publication
patterns within the Humanities. Our goal is to identify types of humanists based on their
publication patterns and understand the factors underlying the differences between these
types. We want to understand to what extent humanists tend to publish in a diverse range of
outlets. Is it common to all fields? How is a journal-centric evaluation culture affecting their
publishing habits?®? What is the role played by language?’, database indexing?-°, scope3!32
or research topic?®3133?

To this aim, we analyze publication patterns of individual scholars during their complete
academic career. We examine the publication history of 39,753 scholars from Spanish
speaking countries who started publishing from 1950 onwards up to 2021. We consider around
1.2 million publications in all outlets and languages, studying 13 different fields from the
humanities. Our dataset is extracted from Dialnet (https://dialnet.unirioja.es/), a specialized
bibliographic database focused on the social sciences and humanities, maintained by the
Dialnet Foundation®#3, The uniqueness of this data lies not only on the richness of publication
types and languages, but also by the fact that author profiles are manually curated and
regularly updated by Spanish university, public and special libraries related to the Dialnet
Foundation through a consortium agreement. This allows us tracking their complete
publication history, identify their starting publishing date, compute their career length or
differentiate between outputs indexed and non-indexed publications in mainstream
bibliometric databases (i.e., Scopus and Web of Science).

Based on this dataset, we built eight variables for each scholar, defining their publication
patterns by publication type, language, and database indexing. We then computed an
archetypal analysis® per discipline. This allows us to identify prototypical types of humanists
based on their publication patterns. A hierarchical clustering analysis allowed us to group
archetypes across fields, identifying six distinct publication profiles in the humanities. We then
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computed distance measures between each scholar and archetype to measure their
resemblance to them. Furthermore, we assigned scholars to their most similar archetype and
explored differences between archetypes in terms of generational cohort, and research topic.
Topics were identified by applying the Leiden community detection algorithm®’ to a co-
occurrence network based on keywords extracted from publication titles. Then, we computed
the Jaccard distance between archetypes across fields in order to identify differences in the
topics studied by humanists based on their publication profiles. Further details are provided in
the Data and Methods section.

We contribute to current literature in several ways. First, we analyze publication patterns at
the author level, revealing the extent of variation and contributing to the debate on the diverse
literatures within the humanities®®8. Second, we offer novel insights into current research
policy discussions on promoting bibliodiversity in research assessment and the potential risks
of policies that alter publication habits?¢%°. Finally, we examine the relationship between
research topics, language and geographic outreach —an under-researched issue often
mentioned to resist changes in publication patterns within the humanities 631,

Results

Distribution of scholars by field and general publication trends

We explore the publication patterns of 39,753 humanists distributed among 13 research fields
(Fig. 1). Historians, philologists, and philosophers represent half of the population (50.2%),
whereas Geography, Paleontology and Cultural Studies account for less than 5% of the
population (a). This distribution is modified slightly when looking at productivity differences
among fields (b). The proportion of outputs from the three largest fields increases slightly to
52.7%, with History representing more than a quarter of the publications (26.8%), that is 4.3%
higher than expected. Literature also produced more publications than expected compared to
other fields, with a difference of 3.0 points. Conversely, Philosophy constitutes 12.4% of the
workforce but accounts for only 10.2% of all publications.
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Fig. 1 Descriptives of population of scholars and outputs by field. (a) Distribution of scholars by
research field and (b) publications. (c) Boxplot of academic ages by field. Career length refers to the
difference between their first and last years of publication. (d) Boxplot of the distribution of first year of
publication by field. This is used to describe generational differences among scholars. (e) Distribution
of publications by publication type and field. (f) Distribution of publication by language and field. Data
filtered to scholars with publications since 1950 and with more than one publication and include all
publication types.

The distribution of career lengths and first publication years of scholars across fields reveals
significant variations. In terms of career length (c), Literature and Geography stand out with
the highest mean values (21.7 and 21.2 respectively), indicating the presence of more senior
scholars in these fields. By contrast, scholars from fields such as Translation Studies,
Anthropology, and Music have shorter career lengths on average, indicating a younger
academic workforce. Regarding generational differences (d), most scholars began their
academic career during the 1990s and 2000s; however notable differences exist across fields.
Translation Studies and Anthropology show the most recent mean entry points into academia,
with means around 2003 and 2002, and medians both in 2005. On the other hand, Literature
and Geography have the oldest mean first publication years, around 1995, indicating a more
established cohort of scholars.

Regarding publication patterns (e), articles are the predominant publication type across most
fields, particularly in Paleontology (79.2%) and Music (78.1%). Philosophy also shows a high
proportion of articles (62.0%). In contrast, fields like Philology and History, while still favoring
articles (47.4 and 49.7%, respectively), show a larger presence of book chapters (31.6 and
31.4% respectively). The prevalence of books is particularly notable in Literature (16.8%) and
Philosophy (11.7%). Fields like Anthropology and Archaeology exhibit a balanced distribution
between articles and chapters, with Translation Studies showing 46.8% articles and 31.3%
chapters, Philology with 47.4% articles and 31.6% chapters, and Geography with 46.6% of
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articles and 29.8% of chapters. In terms of publication language (f), Spanish is the dominant
language in most fields. It accounts for 89.8% of publications in Literature, 82.6% in Cultural
Studies and 79.9% in Philosophy. In contrast, Paleontology stands out with a significant
proportion of outputs in English language publications (44.5%). English also plays a notable
role in fields like Translation Studies (30.0%) and Philology (20.8%). Other languages such as
Catalan, French and Portuguese are also present but to a lesser extent. Catalan is particularly
present in Philology (9.2%) and Geography (7.6%).

Humanists’ publication profiles

For each scholar, we defined eight variables to describe their publication patterns to better
understand their preferred outlets. Six of these variables relate to publication types: four relate
to authored publications (journal articles, books, chapters and proceedings), and two with
edited publications (edited conference proceedings and edited books). The other two variables
relate to the geographic scope of the output. One relates to the number of non-English
publications and the second to the number of publications indexed in mainstream international
scientific databases (i.e., Scopus and Web of Science). Further details on the data processing
and methodological design are provided in the Data and Methods section.

Using these variables, we applied an archetypal analysis to identify the types of publication
profiles exhibited by humanists. Archetypal analysis3®*° is a methodology used to identify
extreme points in a multidimensional dataset that best represent the diversity of the data.
Unlike traditional clustering methods, which group similar data points into clusters, this method
identifies pure or idealized examples within the data, providing a convex hull that
encompasses the dataset. Furthermore, it provides a similarity measure, called the a-score,
which indicates how similar each case is to the identified archetypes. The number of
archetypes is defined by following an elbow criterion after plotting the screeplot of a residual
sum of squares (RSS) analysis (Appendix, Fig. A1-14). Hence, the number of archetypes
identified varies per discipline, with 8 disciplines exhibiting three different archetypes and 5
disciplines exhibiting 2. In order to identify similarities across fields, we conducted a
hierarchical clustering analysis of all archetype-discipline combinations. In this way, we are
able to identify commonalities and differences of profiles across and within disciplines.

Overall, we have identified six profiles which are spread across the humanities. Figure 2
displays a heatmap with the parameters for all archetypes. Archetypes are sorted and grouped
according to the hierarchical clustering analysis. Fields on the right side of the y-axis are
numbered according to the archetype assigned. To enhance readability and engagement, we
gave each cluster of archetypes or profile, a descriptive name that reflects its core
characteristics. These are the following: the bridger, the cosmopolitan, the local chronicler, the
sage, the polymath and the collaborator. By haming these profiles, we aim to provide a clearer
understanding of the diverse publication practices in the humanities and highlight the
generational and cultural shifts influencing these patterns.
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Fig. 2 Clustering of archetypes in the humanities. Description and characterization of the six clusters
of archetypes identified for the complete population of scholars. Rows show the parameters associated
with each archetype, with labels on the right side of the heatmap indicating the discipline and a number
which corresponds with each of the archetypes identified within the discipline. Rows are grouped based
on a hierarchical clustering with labels on the left side indicating the name of the cluster. Values are
normalized 0-1 based on the proportion of output expected by scholars based on the eight variables
(columns) analyzed.

The most widespread profiles are those of the collaborators and the local chroniclers, which
are both present across 11 of the 13 disciplines analyzed. In the case of the collaborators, the
two fields in which they are absent are Language & Linguistics, and Literature. This profile is
characterized by publishing in national languages mainly. We name them collaborators as
they tend to participate in collaborative works with book chapters as their preferred publication
venue. However, researchers exhibiting a collaborator publication profile will occasionally use
any of the other publication venues analyzed, except for journal articles indexed in Web of
Science or Scopus. In the case of the local chroniclers, these are present in all disciplines
except for Language & Linguistics, and Paleontology. They are characterized by publishing
mainly journal articles in national language (i.e., non-English), and only occasionally books or
in indexed journals.

The third most common profile is that of the cosmopolitans. Named like that due to the high
proportion of publications which are placed as articles in mainstream journals. Cosmopolitans
are present in 7 disciplines, these are: Philology, History, Archaeology, Arts, Translation
Studies, Anthropology and Philosophy. Next, we observe two publication profiles which are
only present in two disciplines respectively. These are the bridgers and the polymaths.
Bridgers are scholars who primarily publish journal articles, engaging with both national and
mainstream communities by publishing in both, in national and English languages, as well as
in indexed and non-indexed journals. These scholars are present in the disciplines of
Language & Linguistics, and Paleontology. On the other hand, polymaths tend to use a wide
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variety of publication venues, similarly to the profile of the collaborators, although with a lesser
emphasis on book chapters. And again, they publish in non-English languages and in non-
mainstream journals. These scholars are present in Language & Linguistics, and Literature.
Finally, we observe one profile which is distinctive of just one of the disciplines in the
Humanities, that is the sage, which is only present in Literature. These scholars are
characterized by publishing mainly monographs in national language, although occasionally
also publishing journal articles.

Overall, we observe how publication choices are varied within the humanities, with different
publication patterns observed within and across fields. While many similarities exist among
some of the identified profiles, others are unique to specific disciplines, reflecting the richness
and diversity of publication habits.

Generational differences on publication patterns by field

Next, we hypothesize the existence of different profiles within disciplines as a reflection of a
generational shift, where publication patterns respond to the context in which they are
produced. Phenomena such as bibliometric-driven evaluation systems, a Publish or Perish
culture, and a generation of digitally native scholars who may prioritize novelty and shorter
communication formats over longer, more reflective works, could be driving these differences
across cohorts.

We explore this in Figure 3, which plots the distribution of publication profiles across disciplines
over time. The x-axis represents scholars’ first publication year which is used as a proxy for
their generational cohort, ranging from 1960 to 2020. The data reveals that generational shifts
are taking place both, in terms of dominant archetypes within disciplines, and the emergence
of new publication profiles. Similarities can be found in the fields of History, Anthropology,
Archaeology and the Arts, where there is a significant rise of the cosmopolitan profile among
younger scholars, indicating a stronger preference for publishing articles in indexed journals
and engaging in a global academic discourse. Meanwhile, the other two profiles, the
collaborator and the local chronicler, remain cross-generational, suggesting a more stable
presence in these fields across different cohorts. A similar trend is observed in Philology and
Philosophy, where the cosmopolitan profile has become more prominent among newer
generations. However, these show that the collaborator profile is adopted by older scholars,
with a marked decline especially in Philology since the late 1990s, indicating a shift from
publishing in collective monographs.
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Fig. 3 Generational shifts in publication profiles across disciplines. Density plots by discipline on
the distribution of scholars based on their first publication year. The color of the density plots
corresponds to the publication profiles identified in Fig. 2 to facilitate comparisons within and across
fields.

In Cultural Studies and Geography, we observe a clear generational shift from the collaborator
profile, characterized by publishing mainly book chapters, to the local chronicler, which
prioritizes journal articles in national language. This transition is more pronounced in
Geography, whereas in Cultural Studies, the shift peaks for scholars who began publishing in
the 2010s. But there is no dominant pattern across fields, reflecting the richness and diversity
of the humanities in terms of publication patterns. In the case of Music, for instance, the pattern
is somewhat the reverse, with the local chronicler being a cross-generational profile and the
collaborator profile being adopted by younger generations.

Paleontology is a unique case, showing distinct patterns compared to other disciplines. Here
the bridger—who combines publishing in national language with mainstream journals—, and
the collaborator profiles are present across multiple generations, showing a more balanced
distribution of these archetypes. But we do notice a shift between the 2000s and the 2010s
generations towards the bridger profile which could reflect an effort in the field towards
internationalization.
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Other distinct cases include Language & Linguistics, and Literature. In the case of the former,
two profiles are present: the polymath, who tends to use a diversity of publication venues and
formats, and the bridgers. Scholars showcasing the polymath profile are cross-generational,
while there is a clear rise of scholars with a bridger profile among recent generations, pointing
towards an effort to reach wider and more international audiences. Finally, Literature is the
only discipline exhibiting the sage profile, characterized by scholars who primarily publish
books. However, this profile is associated with older generations of scholars. In contrast,
newer generations in the field tend to exhibit a polymath and a local chronicler profile,
suggesting a shift in terms of publication practices. The dominance of the local chronicler
profile still suggests the importance of national-language journals within the field over
mainstream journals.
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Fig. 4 Thematic landscape and comparison of research portfolios by archetype in History,
Philology, Philosophy and Arts. Top-left shows the base thematic map based on a co-occurrence
matrix of keywords extracted from titles for the complete population. Right side include the research
portfolio of scholars in each discipline by publication profile.

The relation between research topics and publication patterns

Next, we explore how publication patterns may affect topic selection. We translated non-
English titles into English and extracted keywords using the ChatGPT API*!. We then applied
the Leiden community detection algorithm®’ to group keywords into clusters or topics. We
identified a total of 1,437 topics (see Supplementary material to read the list of topics) which
were clustered into eight major areas. Based on these topics, we created a vector for each
archetype-discipline combination, representing the distribution of records among topics. A
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detailed description of the methodological approach followed is provided in the Data and
Methods section.

Fig. 4 shows the resulting thematic landscape for the complete dataset along with overlayed
maps of different archetypes and fields as illustrative examples. The top-left of Fig. 4 shows
the thematic landscape for all fields, with numbered nodes representing topics, their size
indicating the number of publications within each topic and colors depicting major areas. The
largest topics are Philosophical Approaches to Cultural Studies (node 33, 43,749
publications), followed by Historiographical Evolution in Spanish-Speaking Contexts (node 42,
43,474 publications) and Teaching and Learning Strategies in Second Language Acquisition
(node 67, 35,199 publications). Topics are linked based on the co-occurrence of keywords
across topics. The right side of Fig. 4 showcases the overlayed maps for the archetypes
identified in the fields of History, Philology, Philosophy and Arts. Overall, we observe how
different fields will concentrate their publications in different major areas. For instance, in the
case of History, we observe a larger concentration within the area of Spanish and Latin
American History, while in Philology, most of the publications revolve around the area of
Translation and Linguistic Studies. A visual inspection of the map within fields does not reveal
clear differences across publication profiles. For instance, archetypes in Philosophy seem
guite similar in terms of topic distribution. However, in the case of the cosmopolitan profile in
Arts or Philology, we do see some differences with the other two profiles.

Translation Studies
Philosophy A )
Philology 1 ¢
Paleontology A
Music

Literature 1
Language & Linguistics 1
History 1
Geography 1
Cultural Studies
Arts

Archaeology -
Anthropology 1

Field

1.0 0.5 0.0 05 1.0
Dimension 1 (Thematic similarity)

Size @ 20% O 40% O 60% O 80%

The Bridger The Cosmopolitan The Polymath
Profile
The Collaborator The Local Chronicler The Sage

Fig. 5 Thematic similarity of profiles across academic fields. This figure shows the results of a one-
dimensional Multidimensional Scaling (MDS) analysis, which projects the thematic similarity between
humanist profiles for each field. Points that are closer together on the X-axis indicate profiles that are
thematically more similar within the same field. The color of each point represents the type of profile,
and the size of the points indicates the percentage of humanists from each field associated with that
profile.
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In Fig. 5 we look systematically into such differences. For this, we vectorize the distribution of
topics among archetype-discipline combinations and compute within each discipline, the
similarity between thematic profiles using the Jaccard distance. The distances are available in
Table Al. In this way, we assess the extent to which scholars associated with different
archetypes share common research topics. To visualize such distance, we apply a one-
dimensional Multidimensional Scaling (MDS, see the Data and Methods section). Fig. 5 shows
the relative position of each profile within their respective fields, with the x-axis representing
the thematic similarity and the size of each bubble corresponding to the proportion of scholars
exhibiting each profile.

As observed, clear thematic distinctions emerge between publication profiles. Scholars
exhibiting a cosmopolitan profile tend to publish on topics that are distinctly different from those
associated with other profiles. In contrast, when the local chronicler and collaborator profiles
coexist, they generally engage with similar research topics, with the notable exceptions of
Geography and Cultural Studies, where their thematic focus diverges more substantially. The
polymath profile is also another which clearly distinguish itself thematically from other
publication profiles. For instance, in Literature we observe a greater similarity between the
sage and the local chronicler than with the polymath. Again, the same kind of distinction can
be observed in the case of the bridger, which remain thematically distinct from the collaborator
and the polymath in Paleontology and Language & Linguistics respectively. In all, this shows
a link between publication patterns and research topics.

Discussion

Research evaluation systems have historically mistreated the humanities?’, often pushing
them to adopt the same publication patterns as the sciences and other fields?22°, This trend
has persisted despite widespread recognition that the humanities exhibit distinct publication
behaviors driven by their unique audiences and communication goals®. Our analysis of
publication patterns across humanists’ publication histories reflects such pressure as well as
the coexistence of different profiles of scholars. Through the examination of a large dataset
covering the publication history of nearly 40,000 scholars across 13 fields within the
humanities, we can identify and point to factors affecting these differences in the choice of
publication outlets by humanists.

The humanities have traditionally been portrayed as exhibiting a broad spectrum of publication
patterns across fields and specialties*?. In fact, different studies have highlighted the
distinction between journal-based and book-based disciplines 3. A key insight from our study
is that there is heterogeneity in publication patterns within the humanities with notable
differences across disciplines. This challenges the reasoning behind aggregating them and
treating them uniformly in most studies. We observe six publication profiles, —the bridger, the
cosmopolitan, the local chronicler, the sage, the polymath and the collaborator—, each of them
representing different preferences in terms of publication patterns. The collaborator and local
chronicler profiles are widely spread, as they are common in 11 of the 13 disciplines analyzed.
The cosmopolitan profile is present in more than half of the disciplines. The remaining profiles
seem to be more field-specific with the sage profile as the one that is only observed in
Literature.

11



375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410

411

412

413
414
415
416
417

Our findings highlight distinct generational transitions in publication practices across
disciplines. Examples of such changes are the transition from a preference for book chapters
(collaborator profile) to journal articles in national language (local chronicler profile) in fields
such as Cultural Studies or Geography. These shifts go in different directions and vary in
prominence by discipline. For instance, in the case of Music, the transition is observed, but
following the reverse direction, with younger generations showing a preference for publishing
book chapters in the national language. Hence, differences are not homogeneous across the
humanities. In fields such as Anthropology, Archaeology, and Arts, the rise of the cosmopolitan
profile among younger scholars indicates a strong orientation toward publishing in indexed
journals and engaging in international discourse. Meanwhile, the collaborator and local
chronicler profiles remain cross-generational in these fields, suggesting a more stable
presence. These examples and many others reflect how different fields are confronting a
changing publishing and academic landscape in which internationalization and mainstream
publishing are becoming more important for younger generations, while traditional publication
outlets continue to play a significant role for scholars across cohorts in many disciplines.

The preference for publishing venues is, in many cases, determined by the research topic,
pointing towards a linkage with the potential audience addressed by humanists®. This is
especially noticeable with profiles which show a preference for publication in English language
or in journals indexed in Web of Science or Scopus, demonstrating that policies oriented
towards these publications will inevitably bias the production of knowledge towards topics
which may not reflect national interests?43,

Our study underscores the ongoing challenges in achieving bibliodiversity within the
humanities. Not only it confirms the recognized importance of books and publications in the
national language but shows how these publication patterns are evolving; highlighting the
importance of introducing policies that maintain such bibliodiversity in order to foster a rich
and varied topic portfolio in these fields. Our analysis of publication patterns in the humanities
reveals significant generational shifts and the influence of research evaluation policies on
shaping academic behavior. The findings suggest an unequal move towards journal-centric
publication practices among newer generations, driven by the pressures of current evaluation
systems. To foster a truly diverse and inclusive research environment, developing evaluation
frameworks that recognize the full spectrum of scholarly contributions in the humanities is
imperative. Further research is needed to explore the long-term implications of these trends
on the development of knowledge and the sustainability of diverse research agendas in the
humanities.

Data and methods

Data collection and processing

We used data from Dialnet, a bibliographic database which indexes social sciences and
humanities literature from Spanish-speaking countries since 2001. The Dialnet Foundation
provided data encompassing 825,604 publication records from 60,063 authors in the
humanities. Our analysis focused on publications from 1950 to 2021, which narrowed the
dataset to 806,378 publications and 57,742 researchers across 17 distinct disciplines. To
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standardize field sizes, some fields were consolidated, resulting in a total of 13 fields. Details
of these fields are provided in Table A2 in the Appendix. Additionally, we included only
scholars with at least two papers, reducing the final count to 39,753 scholars.

Researchers’ career length was calculated as the difference between the years of their first
and last publications. We then categorized their outputs into six types: books, book chapters,
articles, conference proceedings articles, edited books, and edited proceedings. Additionally,
we examine the outreach of their outlets using two variables: indexing in mainstream
databases, specifically Web of Science or Scopus; and publication language, distinguishing
between English and non-English publications. It is important to consider that, in principle,
these two variables are not mutually exclusive.

All data processing tasks were conducted using Python (v. 3.11.5). Descriptives, statistical
analyses and visualizations were conducted in the R statistical computing language (v.
4.2.2)*. Thematic landscapes were generated using the visualization software VOSviewer*.
Data underlying this study and supplementary materials are available at
https://doi.org/10.5281/zen0d0.13905465. Code scripts are available at the GitHub repository
https://github.com/Wences91/humanities patterns.

Archetypal analysis

In this paper, we have implemented an archetypal analysis. Archetypal analysis does not aim
at classifying observations into distinct groups but rather represents each observation as a
convex combination of a few extreme points, known as archetypes. Given an n X m matrix X
representing a multivariate data set with n observations and m attributes, the archetypal
analysis finds the matrix Z of k m —dimensional archetypes by minimizing the residual sum of
squares (RSS):

RSS=|X—aZT|,
Here, a represents the coefficients of the archetypes in an n x k matrix. The elements of « are
non-negative and their sum mustbe 1, i.e., Z;;l a;; =1 with a;; =20 for i=1,..,n.
Additionally, the archetypes Z are themselves convex combinations of the data points:

Z=X"

where f is an n X k matrix of coefficients. The elements of § are also non-negative and their
summustbe 1,ie, ¥ ;=1 with [; 20 for j=1,..,k.
Each archetype represents an extreme observation of the dataset, and the remaining
observations are interpreted based on their proximity to these archetypes+4°,

Profiling humanist archetypes

To identify transversal profiles across the archetypes derived from 13 fields, we employed an
unsupervised clustering approach. First, the archetype values, expressed as percentiles, were
normalized to ensure comparability across different attributes. This normalization adjusted the
data so that all attributes, regardless of their original scale, contributed equally to the clustering
process. We then applied a hierarchical clustering algorithm, visualized through a clustered
heatmap generated using the pheatmap library in R*’. The clustering was based on Euclidean
distance, which measures the dissimilarity between archetypes by calculating the geometric
distance between their attribute vectors. By grouping archetypes that exhibited similar patterns
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across the attributes, this method uncovered latent structural relationships between
archetypes from different fields.

To determine the optimal number of clusters, we tested various configurations, systematically
evaluating the interpretability and coherence of the resulting groupings. Ultimately, a six-
cluster solution was chosen as the most suitable. Based on the common patterns identified
within each cluster, the profiles were labeled to clearly reflect their distinctive characteristics.

Keyword extraction

Publications were limited to those in Spanish and English language, that 85.79% of the
analyzed dataset (708,355 records). To ensure an accurate analysis, all publication titles were
first translated into English using the ChatGPT API (GPT-4)*. Keywords were then extracted
from the document titles using the Rapid Keyword Extraction (RAKE) algorithm?8, RAKE is an
unsupervised, domain-independent method that extracts keywords by analyzing the frequency
and co-occurrence of words within a text. The process begins with text segmentation, where
the input text is divided into candidate keywords by removing stop words and punctuation.
Each candidate keyword is then scored based on its frequency and degree of co-occurrence
with other words. The degree is defined as the sum of the frequencies of the words that co-
occur with the candidate keyword.

The scoring mechanism of RAKE can be expressed mathematically as follows: for a candidate
keyword k,the score S(k) is calculated as:

SG) = ) freq(w) x deg(w)

wek

Where freq(w) is the frequency of word w in the text, and deg (w) is the degree of word w,
which is the total number of co-occurrences of w with other words in the candidate keywords.
The algorithm’s final output is a ranked list of keywords, with higher scoring keywords deemed
more relevant.

Creation of thematic landscapes and topic detection

We then generated a document-keyword matrix from which we extracted a term co-mention
network was generated based on the publications of each author, applying a binary counting
method. This means that the co-occurrence of terms across all papers by the same author
was considered, but only in terms of whether the keyword was present or not, ignoring the
frequency. As a result, a co-occurrence network was obtained, calculating the weight between
keywords as the frequency of their appearance in distinct authors. However, we normalized
the weights to avoid problems when clustering due to the presence of terms with high
frequency. The normalized weight w1, is calculated as follows:

2Xw
w. =—
norm f.;c_l_f:'y
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where w is the original weight, and f, and f, are the frequencies of co-occurrence of individual
terms. This normalization considers the total frequency of term across all authors versus their
co-occurrence with each other, helping to balance the weights and reduce the impact of highly
frequent terms in the clustering process.

The resulting network was filtered to include only terms that co-occur at least twice. Using the
Leiden community detection algorithm?®’, clusters were identified, resulting in a total of 4,829
clusters (Q = 0.825), representing thematic clusters that correspond to research topics.
However, since many clusters were composed of only a few terms, we further filtered to
include only clusters with more than four terms, reducing the total to 1,452 topics. Following
this, the co-occurrence network was aggregated by summing the normalized weights wy,5;m
within each topic, resulting in a network of 1,437 nodes, representing the thematic landscape
of the humanities. This network encompasses the keywords from 676,489 publications (81.5%
of total publications). We then use VOSviewer to visualize the network and apply the Leiden
community detection algorithm to further cluster topics into 8 major fields. From the general
map, an overlay was created for each archetype within each discipline, showcasing the
research fronts where they publish the most.

Thematic profile similarity

Finally, we represented each humanist profile as a vector, where each entry corresponds to
the total number of publications in a specific research topic. Pairwise distances between these
topic vectors were then computed using the Jaccard distance, which quantifies dissimilarity
by comparing shared and unique topics between profiles. The Jaccard distance d; between
two sets A and B is defined as:

|ANB|

|A U B|

d;(4,B) =1-

where |A N B| is the size of the intersection (i.e., the number of shared topics) and |A U B| is
the size of the union (i.e., the total number of unique topics across both profiles).
Subsequently, for each field, we applied a one-dimensional Multidimensional Scaling (MDS)*°
analysis to visualize how profiles align based on thematic similarity within each field. This
analysis allowed us to assess whether the observed thematic patterns at the field level were
consistent across the broader dataset.
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Table Al Jaccard distances matrices between thematic profiles of archetype-discipline

combinations.

Archaeology Anthropology

TLC TCB TCS

TLC TCB TCS
TLC 0 TLC 0
TCB 0,355 0 TCB 0,297 0
TCS 0,947 0,960 0 TCS 0,980 0,977 0
Cultural Studies
TCS TCB TLC
TLC TCB
TCS 0
TLC 0
TCB 0,979 0
TCB 0,371 0
TLC 0,969 0,356 0
Geography History \
TLC TCB TCS
TLC TCB
q TLC 0
TLe TCB 0,373 0
TCB 0,745 0
TCS 0,976 0,984 0
Language & Linguistics Literature
TLC TPM TSG
TPM TBG
TLC 0
TPM 0
TPM 0,750 0
TBG 0,867 0
TSG 0,589 0,890 0
Paleontology
TLC TCB TBG TCB
TLC 0 TBG 0
TCB 0,765 0 TCB 0,841 0
Philology Philosophy |
TCB TLC TCS TCB TLC TCS
TCB 0 TCB 0
TLC 0,371 0 TLC 0,591 0
TCS 0,940 0,911 0 TCS 0,967 0,986 0
Translation Studies Abbreviations
TBG - The Bridger
TCS TLe TCB TCB -The Collaborator
TCS 0 TCS-The Cosmopolitan
TLC —The Local Chronicler
e Lifgte v TPM - The Polymath
TCB 0,921 0,439 0 TSG-The Sage




741
742  Table A2 Equivalence between disciplines and research fields.

Discipline Field

Social Anthropology Anthropology
Archaeology Archaeology
Architectural Graphic Expression Arts
Graphic Expression in Engineering Arts
Art History Arts
Painting Arts
Arab and Islamic Studies Cultural Studies
East Asian Studies Cultural Studies
Hebrew and Aramaic Studies Cultural Studies
German Philology Philology
Catalan Philology Philology
Slavic Philology Philology
French Philology Philology
Galician and Portuguese Philology Philology
Greek Philology Philology
English Philology Philology
Italian Philology Philology
Latin Philology Philology
Romance Philology Philology
Basque Philology Philology
Philosophy Philosophy
Moral Philosophy Philosophy
Logic and Philosophy of Science Philosophy
Human Geography Geography
Historiographical Sciences and Techniques History
Ancient History History
Contemporary History History
American History History
History of Science History
History of Thought and Movements History
Medieval History History
Modern History History
Prehistory History
Spanish Language Language & Linguistics
General Linguistics Language & Linguistics
Indo-European Linguistics Language & Linguistics
Spanish Literature Literature
Music Music
Paleontology Paleontology
Translation and Interpretation Translation Studies
743
744
745
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