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Abstract

Recent advances in the natural language processing (NLP) field have

achieved impressive results in various tasks. However, NLP techniques are

underrepresented in the analysis of Humanities and Social Science texts and

in languages other than English. In particular, academic books are a highly

valuable source of information that has not been exploited by these tech-

niques at all. The recognition of named entities (person names, organizations

or locations) and their semantic annotation over books could enrich the visi-

bility and discoverability of the information by users. This is an opportunity

for academia and the academic publishing industry in which semantic search

is a central task and now books can be queried by named entities of interest

that are in their content. This work proposes a methodology to apply

named-entity recognition to publish the results into an ontological semantic-

web format. The work has been performed over a corpus of academic books

provided by UNE (Unión de Editoriales Universitarias Españolas, Union of

Spanish University Presses). Results show an enrichment of the information

extracted over the books and of the possibilities of querying them at the

individual level but also within the whole set of books, increasing the possi-

bilities for books to be discovered or retrieved beyond metadata.

Keywords: academic books, discoverability, multilingualism, name entity

recognition (NER), onomastic index, ontology, semantic-web

INTRODUCTION

Natural language processing (NLP) techniques and artificial

intelligence make it possible to enter into large sets of aca-

demic texts and perform different types of analysis on them,

giving rise to applications that are both surprising and valuable.

Uses include the possibility of performing complete reviews of

the scientific literature on a topic (Wagner et al., 2022), to the

development of automatic indexing systems (Du et al., 2019);

systems that allow the analysis of large sets of articles in

repositories and check whether they are supported or con-

tested by other scientific articles (Kamshi, 2020); automatic

generation of abstracts or reports (Monshi et al., 2020;

Roberts & Fisher, 2020); tools for suggesting proper journals

according to certain topics; Zero GPT to detect manuscripts

that may have been written using Chat GPT; software to iden-

tify potential reviewers or to predict the possibility of

accepting or rejecting a manuscript by analysing reviewers’
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reports (Kousha & Thelwall, 2023) or retrieval and dis-

coverability of scientific information.

The Helsinki Initiative on multilingualism in science communica-

tion (Helsinki Initiative on Multilingualism in Scholarly

Communication, 2019) and the agreement of the Coalition for

advancing research assessment (CoARA, 2022), which advocates

the valuation of the different forms of scientific production

regardless of the language in which they are produced, paint a

different and enriching picture for the recognition of the different

ways of transferring scientific knowledge in different languages.

In fact, one of the working groups recently approved by CoARA

is focused on multilingualism in scholarly communication. And

although these initiatives allow us to initiate a very important cul-

tural change, which implies richness and plurality in the ways of

communicating science, there is another challenge ahead. Work-

ing with NLP techniques applied to corpora of scientific literature

in a given language is crucial for the development of language

models in each language. It will also allow scientific content pro-

duced in languages other than English to be more visible and dis-

coverable in the digital environment. OPERAS European

infrastructure has developed multilingual scientific content dis-

covery system, GoTRIPLE (Achenbach et al., 2022; Di Donato

et al., 2021), in which metadata, translation and multilingual ter-

minology are fundamental to their performance and, ultimately,

to the projection of scientific content in different languages. This

is a significant example of how relevant it is to work with NLP in

every language.

Objectives

This paper explores name-entity recognition (NER) techniques in

scholarly publishing with the aim of answering these research

questions:

• Is it possible to improve scholarly book discoverability using

NER techniques? To what extent?

• Is it possible to go beyond information retrieval and dis-

coverability based on metadata?

• What is the value of an ontology in academic content

discoverability?

This paper presents the preliminary results of experimental

research oriented to the discovery of named entities (NE) within

academic books in Spanish.

The project aims to apply artificial intelligence techniques to

corpora of scientific literature in Spanish and, specifically, to aca-

demic books in the Humanities and Social Sciences, which have

rarely been the object of these analyses. It has been possible

thanks to the collaboration with UNE (Unión de Editoriales

Universitarias Españolas/Union of Spanish University Presses). The

main objectives are:

• Extract substantive information, in particular that referring to

recognized entities.

• Increase the possibilities for browsing large corporate contents.

• Increase the visibility of scientific content in Spanish and, with

it, to some extent, contribute to the development of multilin-

gual discovery tools.

• Explore applications of these techniques in the academic pub-

lishing sector.

NER techniques applied on XML of academic books in

Humanities and Social Sciences allow the identification of places,

institutions or people’s names quite precisely. This type of analy-

sis, which requires pointing techniques, software, system training,

and so on, generates results similar to the traditional onomastic

indexes of monographs or edited volumes, being able to answer

questions such as in which part of this book does a certain writer,

city or an institution appear? But the possibility of applying the

technique to a set of books increases the power of the question:

in which books from one or more publishers does a certain per-

son, country or an international organization appear?

If entities identification, extraction, semantic tagging and

adaptation to web data is performed on a large corpus of aca-

demic books in Spanish, the chances that the information in the

books will be visible and retrievable for any user increases signifi-

cantly (it may be worthwhile to synthesize all the techniques nec-

essary to accomplish this process). This represents a priori a

number of important opportunities for academia and for the pub-

lishing industry. In this study, we focus on two: information

retrieval from the full text of books and discoverability of books

from entities treated in the texts.

The exploratory study could be the basis for developments

applied to other multilingual corpora, thus contributing to the dis-

coverability of scientific content in different languages and/or

with accessibility difficulties. The discoverability of academic

books is often based on metadata as key elements and it is not

always possible to retrieve them by words contained in the text,

due to the lack of availability of the full texts (common in aca-

demic books that are not open access). This is why NER

Key points

• Applying Name Entity Recognition techniques to a corpus

of academic books in the Humanities and Social Sciences

in Spanish.

• Exploring the benefits for publishing industry & multilin-

gual information retrieval and discoverability tools.

• Development that seeks to make visible outstanding out-

puts in the SSH (books) and in languages other than

English.

• With retrieved information represented in the ontology

format, new knowledge could be queried and discovered.

• It serves as a powerful and huge onomastic index.
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techniques are explored in this paper for reaching academic con-

tents that are not always discoverable. This is particularly impor-

tant to Social Sciences and Humanities research, where scholarly

books are the main channels for disseminating academic

knowledge.

RELATED WORK

NER is a task in Information Extraction which finds and labels

meaningful pieces of information called NE. NER also plays an

essential role in many NLP tasks such as text understanding

(Cheng & Erk, 2020; Zhang et al., 2019), information retrieval

(Guo et al., 2009; Petkova & Croft, 2007), automatic text summa-

rization (Aone C. et al., 1998), question answering (Mollá

et al., 2006), machine translation (Babych & Hartley, 2003),

and so on.

The term ‘Named Entity’ was first used at the 6th Message

Understanding Conference (MUC) (Grishman & Sundheim, 1996),

as the importance of the semantic identification of organizations,

people and geographic locations in the text, as well as numerical

expressions such as time and quantities. Since then, there has

been an increased interest in NER with various scientific events

such as CoNLL2003 (Tjong Kim Sang & De Meulder, 2003), ACE

(Doddington et al., 2004) and IREX (Demartini et al., 2009).

NER tasks were traditionally oriented to identify a span text

and classify in a group persons, locations, organizations or miscel-

laneous. However, other domains have defined their own classifi-

cation groups, such as the biological domain, in which the groups

are disease names, proteins, DNA, and so on. Currently, the state

of the art is not focused only on those traditional groups; new

challenges explore terms or words that belong to a particular

group such as profession names (Miranda-Escalada et al., 2021).

NER has been applied in other different domains such as

medicine (Song et al., 2020) or legal (Tamper et al., 2020) but

there are fewer NER approaches used in Social Sciences and

Humanities. However, there are relevant works in which the NER

process has been applied in this domain, particularly, in Literature

Studies (Rodrigues Alves et al., 2018; Van Dalen-Oskam

et al., 2014), in Historical Newspapers (Ehrmann et al., 2020), in

Automatic Indexation (Goh, 2017), in social media texts (Nie

et al., 2020) or for creating social networks from novels (Dekker

et al., 2019). However, there are not works focused on the NER

process in academic books to exploit the retrieved information

for indexation or for enriching their content for their search.

On the other hand, the semantic web and the ontological

field have been focused on the representation of books with the

target of making them more accessible and creating relations

between them. For instance, works such as Thanapalasingam

et al. (2018) and Dabrowski et al. (2009) put emphasis on the

ontological representation of books from book publishing houses

or other sources, and their properties and metadata. Moreover,

there are works (Peroni & Shotton, 2012) that propose ontologies

for the representation of bibliographic resources and citations

along books. However, these works are not oriented to exploit

the content inside the books and the mentions of named entities

that appear in them. Those named entities contain highly valuable

information about their content, their relations with other named

entities in the text and their relations with the authors that are

writing them. This work proposes an ontology to capture impor-

tant metadata of the books and important content, such as the

named entities that appear in them, with a NER process to create

a scenario in which more complex information can be retrieved

from it.

METHODOLOGY

Figure 1 presents the overview of the proposed methodology

which is divided into four tasks: PDF conversion, database index-

ation, information extraction and ontology mapping. The follow-

ing subsections will detail each of the tasks.

The proposed methodology has been applied in a real use

case in collaboration with UNE (Union of Spanish University Pres-

ses), which provided a book corpus and a real scenario in which

they work. They provided a set of books from two different uni-

versity presses – PUZ (University of Zaragoza Press) and UGR

(University of Granada Press). A total of 780 books of heteroge-

neous domains were obtained with their metadata.

Document conversion

The first task consists of the conversion of PDF documents into

structured data that can be accessed by a computer. For this task,

the tool GROBID1 was used to transform PDF into TEI XML doc-

uments. TEI is a text-centric community of practice in the aca-

demic field of digital humanities that has defined an XML format

that can represent digital documents correctly following the stan-

dards of the W3C.

The GROBID tool has been trained for scientific papers, but

it can be used correctly in books. The most interesting result that

GROBID provides is the correct identification of sections and

paragraphs even if they are split over different pages or if there

are images with caption labels inside them. In this first task of the

methodology, a set of 780 TEI XML documents were created

with all their sections and paragraphs detected.

Document segmentation and database
indexation

Once books are transformed into a structured format that can be

exploited, an extraction of sections and paragraphs is performed.

Sections of the documents in the TEI XML format are presented

between the labels <div> and paragraphs between the labels <p>.

Both are standard labels in HTML format.

Then, sections and paragraphs are indexed into a text data-

base. The text database selected is Elasticsearch in which each

section and each paragraph are treated as independent

1Grobid. https://github.com/kermitt2/grobid
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documents in the database. The format of the identifiers of the

documents in the database uses the original book identifier, the

section number, and the paragraph number inside the section.

Thus, the second paragraph of the first section of a book is stored

as bookId_1_2. From the 780 TEI XML documents, a set of

62.234 sections and 550.716 paragraphs were detected and

stored in an Elasticsearch database.

Information extraction task

Information Extraction is considered an area in which different

tasks transform unstructured information (texts) to structured

data. From the several tasks that can be performed over texts,

this work is focused on one of the most relevant ones, which is

NER. The current state of the art is focused on deep learning

models based on a fine-tuned version of a language model, which

are trained with corpora annotated with named entities (span text

and category).

To detect the named entities on the text database, each par-

agraph is extracted from the database and divided into sentences.

Then, each sentence is processed by the NER model. The results

obtained are stored in a CSV format in which the information

about the book, the section, the paragraph, the span text, the cat-

egory and the offsets (where the span text starts and ends inside

the sentence) is stored. The offsets are local to the paragraphs,

so each paragraph starts at position 0. Figure 2 shows an excerpt

of the CSV file with named entities of location type (commas

have been substituted by tabulations for presentation).

For this task, an already-trained model2 for NER is used. This

model is based on the language model BETO (Cañete et al., 2020)

trained with the dataset CoNNL (Tjong Kim Sang, 2002), which

contains organization, persons, locations and miscellaneous enti-

ties annotated. Thus, this model is trained in the detection of

FIGURE 2 Excerpt of the CSV file.

It shows nine location named enti-
ties of the book 9788416028672, in
section 11 and paragraphs 1 and 2.

FIGURE 1 Overview of the methodology.

2https://huggingface.co/mrm8488/bert-spanish-cased-finetuned-ner

4 of 11 P. Calleja Ibañez & E. Giménez-Toledo

www.learned-publishing.org © 2024 The Author(s).
Learned Publishing published by John Wiley & Sons Ltd on behalf of ALPSP.

Learned Publishing 2024; 37: e1610

 17414857, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/leap.1610 by U

niversidad Politecnica D
e M

adrid, W
iley O

nline L
ibrary on [19/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://huggingface.co/mrm8488/bert-spanish-cased-finetuned-ner


named entities of the same type. A total of 1,342,385 persons,

441,462 organizations, 755,758 locations and 857,258 miscella-

neous named entities were detected and stored in a CSV file.

Ontology mapping and storage

Once the named entities are detected and stored in a CSV file,

the results have to be mapped to populate an ontology that rep-

resents the information about books, sections, paragraphs and

named entities. This ontology has been defined previously for the

representation of UNE main information and it has been devel-

oped in collaboration with UNE experts. The resulting triples

obtained in the mapping process are then stored in an Apache

Jena Fuseki.

This ontology mapping process is made by scripts described

in a language named RDF Mapping Language (RML) (Dimou

et al., 2014). However, to ease the creation of the scripts, the

YARRRML language was used (Heyvaert et al., 2018). YARRRML

is a human readable text-based representation for declarative

Linked Data generation rules and eases the creation of RML from

sources such as CSV with simple language that indicates the

information stored in each column and how a correct mapping is

created.

Ontology definition

An ontology has been defined to represent the information

extracted from the books. An overview of the ontology is repre-

sented in Fig. 3. The main concept is Book which contains attri-

butes that represent all the main metadata provided by UNE,

such as EAN, Title, Status, Price or Publisher. Author has been

defined as another class in which attributes of name and surname

are represented. Future work will represent others such as

nationality, age, date of birth or date of death. Book and Author

are related by the relation hasAuthor, which can represent that a

book has more than one author.

The classes Section and Paragraph are oriented to represent

the sections and paragraphs in which a book is divided. The

FIGURE 3 Ontology for the representation of books, authors, section, paragraphs and named entities.
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relations are hasSection and hasParagraph. Then, the class Named

Entity is defined and is related by containsNE to Paragraph, to

show the named entities that appear in it, and to Book, to repre-

sent all the named entities that a book mentions. The class

Named Entity contains the attributes of Span Text, the init offset,

the end offset, the type of named entity, the section and the

book in which it appears.

Mapping process

As mentioned before, a script in RML language is created to

translate the information stored in the CSV file (the named enti-

ties, their features and their relations with the paragraphs, sec-

tions and books) to RDF triples in which the linked data

information is stored. As RML is not an easy language description

for humans, a YARRRML script is used to create the RML map-

pings. YARRRML is a human readable text-based representation

for declarative Linked Data generation rules and it eases the crea-

tion of triples (subject, predicate, object) from CSVs.

An excerpt of the YARRRML script is presented in Fig. 4. The

script starts defining the prefixes (prefixes) that will be used in

the URIs created for each resource. In this case, a new prefix is

created for this project named UNE (http://une.linkeddata.es/

scheme). Then, the mapping rules are defined for each class of

the ontology. In the presented excerpt of Fig. 4, the mapping

rules for book and entity are presented.

Following the first named entity example of Fig. 2

(book_id = 9788416028672, section = 11, paragraphs = 1, text =

Amsterdam, init = 190, end = 199, type = location), the YARRRML

works as follows. First, for the definition of the class book, the

source is defined, which is the CSV in which the information is

stored. Then, the subject (s) is defined. In this case, the rule for the

creation of the book is defined by the prefix plus the word book

and the value of the column in the CSV file: une:

book/9788416028672. The script defines the value of the name of

the column using the dollar symbol such as $(COLUMN_NAME).

Then, the script defines the predicates and objects (po) of

the subject book. First, the section and its relation with the book

is created. The relation is created as defined in the ontology with

une:hasSection and the section is defined with URI une:

book/9788416028672/1 which is the section 1. The class book is

also related with the named entity and the next rule creates this

relation une:hasEntity and the named entity URI une:

entity/9788416028672/1/1/190_199 for the example of

Amsterdam named entity. Finally, the last rule defines the relation

of the subject with its class, the une:book/9788416028672 is

a (instance of) une:Book.

Once the YARRRML scripts have been executed and the

RML mapping files have been created, the tool Morph-KGC

(Arenas-Guerrero et al., 2022) is used as the engine to generate

the triples. For storage and publication, a public Apache Jena

Fuseki datastore3 is used, which provides a SPARQL endpoint to

perform queries over it. The Jena Fuseki of the project is pres-

ented publicly.4

RESULTS

Once the ontology has been populated and published in the pub-

lic Jena Fuseki datastore, users can start making queries and

obtaining results for their benefit. In this project, the queries

and their results are being evaluated by UNE experts in their own

use cases. UNE provided a set of queries of interest that can now

FIGURE 4 An excerpt of the YARRRML script for the generation of RML rules that maps the content in the CSV file into triples of the

ontology.

3https://jena.apache.org/index.html
4https://fuseki.pcalleja.linkeddata.es/dataset.html
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FIGURE 5 A web interface in which the user includes two named entities and the ontology finds the result and the database shows the

text. In this example, the retrieved paragraph contains the named entities ‘Luis Buñuel’ and ‘Camino de Santiago’.

FIGURE 6 SPARQL endpoint showing the number of named entities recognized in each book and the title of the book.
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be performed. In particular, queries that could be performed over

the books included:

• Get books in which a particular named entity appears

• Get paragraphs in which two particular named entities are

mentioned. Users could search if there is a particular relation

between them.

• Get the authors that know about a particular named entity. If

there is an interest about a specific person or location a query

can search those authors that have talked about it in their

books.

• Get the main topics of an author relating to the locations, per-

sons or other named entities that the author talks about in

their books.

These queries can be verbalized through SPARQL language

queries and the results can be jointly retrieved with the

Elasticsearch database in which the sections and paragraphs are

stored. For instance, query 1, get books in which a particular

named entity (e.g., ‘Camino de Santiago’) appear and the price of

the book could be expressed in SPARQL as:

PREFIX une: http://une.linkeddata.es/scheme/%3e

SELECT ?texttitle ?price

WHERE {

?book une:hasTitle ?texttitle .

?book une:price ?price .

?book ?r ?e .

?e une:spanText ‘Camino de Santiago’ .
} GROUP BY ?texttitle ?price LIMIT 1000

On the other hand, web interfaces such as the one presented

in Fig. 5 can show the result of query 2, paragraphs in which two

named entities occur and the text of the paragraph.

The SPARQL endpoint allows users to generate different

queries on demand, explore the data and get quantitative results

about the books. For instance, Fig. 6 shows the number of total

entities recognized in each book, and Fig. 7 shows the most

repeated entities in all the books.

The application of these techniques on this type of corpus

allows the retrieval of information beyond the metadata, as well

as improving the discoverability of academic books in Spanish

(in this case), thus answering the main research questions of this

work. On the one hand, users searching for information about an

FIGURE 7 SPARQL endpoint showing the most repeated named entities in all the books and the number of occurrences.
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‘entity’ will be able to retrieve results that are normally opaque,

since the content of academic books is not usually accessible,

except in the case of open access books, works released from

copyright or under prior negotiations (as in the case of Google

Books). In other words, the technique makes it possible to delve

into the content of a book beyond its metadata, which are the

usual elements of information retrieval.

By working with a corpus in languages other than English

(in this case, Spanish), different entities will be identified and the

retrieval of scientific content in Spanish or multilingual languages

will be made possible, if connections can be established with

vocabularies in different languages, something that has been

developed within Go TRIPLE. Developments such as the one

presented in this paper could be integrated into search engines

such as Isidore or others.

On the other hand, entity searches in a set of books can

become a kind of powerful index that will allow the discovery of

titles that deal with certain places, people or institutions of inter-

est to the user. Thus, the technique would make it possible to

discover book titles that are not normally very visible on scientific

content discovery platforms. Overall, this represents an opportu-

nity for publishers to bring their content closer to potential

readers, to sell more or increase their access numbers, in the case

of OA books and, of course, to offer content in the form of books

and in Spanish, helping to diversify the results and content of dis-

covery platforms.

CONCLUSIONS AND FUTURE WORK

This exploratory study has made it possible to apply artificial

intelligence techniques, in particular NER, to a corpus of 780 aca-

demic books in Spanish. It has been possible to identify 441,462

organizations, 1,342,385 persons, 755,758 locations and 857,258

miscellaneous entities.

Answering the research question of What is the value of an

ontology in academic content discoverability?, the created system

shows the utility of using an ontology for representing the infor-

mation extracted from books as well as the potential for retrieval

and discoverability of scientific information in large corpora of

scientific literature (in this case, in Spanish and from academic

books). Such a system, systematized and extended, performs the

functions of a traditional onomastic index, but with much more

efficiency and power, since it allows the retrieval of millions of

entities within a particular book or a large set of books. This

makes it possible to search and browse the content of scholarly

books, usually not very discoverable unless they are open access

or full-text and machine-readable after negotiation of rights. The

required queries by UNE validates its usability, our second

research question.

For the first research question, Is it possible to improve schol-

arly book discoverability using NER techniques? To what extent?,

this work has demonstrated the potential of a NER model based

on Language Models for identifying names in books to populate

the proposed ontology.

It should be noted that the existence and richness of any

Language Model is crucial for creating and populating these

ontologies and, consequently, to be able to make the contents of

the books discoverable by means of the entities. This is to say,

the more robust the Language Model in each language is, the

more useful the ontology will be for discovering contents.

Also, the implementation of NER techniques for this study

highlights the relevance of having multilingual full-text corpora

available as well as the quality of Language Models to train NER

models. Both are critical elements for proposing these techniques

as powerful tools for discovering contents beyond metadata and

diving into the richness of a set of academic books.

As future lines of work, there are several processes that can

be improved. For instance, information extraction can be

extended to other NER models for other types of named entities

or other information tasks can be included such as co-reference

resolution or entity linking. Co-reference resolution aims to iden-

tify those named entities that have different span texts mention-

ing the same concept. As an example of this, variants of persons

such as ‘Luis Buñuel’, ‘Buñuel’ and ‘Luis’ in the same section has

a high probabilities of being the same concept in the three cases.

Moreover, co-reference resolution could identify pronouns

(he/she) that also mention the same concept. Entity linking aims

to identify the concept of the named entity in another knowledge

graph and explore its relations and properties. For instance, the

location ‘Lorca’ is represented in Wikidata as Q475717, which is

a municipality of Murcia, Spain. This entity should be linked to

another graph where Lorca refers to the renowned Spanish writer

Federico García Lorca.

This experiment seeks to make visible outstanding outputs in

the Social Sciences and the Humanities (books) and in different

languages, in line with all the international initiatives for boosting

multilingualism in scholarly communication (GoTRIPLE, Helsinki

Initiative, COARA principles, etc.). It could be a powerful tool for

academic book discovery useful for (a) researchers or potential

readers, reaching contents usually hidden or difficult to find; and

(b) academic book publishers, increasing visibility of their titles.

Moreover, the combination of entities and metadata (i.e., authors

or institutions) could also provide a solution for expert discovery,

useful for journalist and communication departments as well as

for academic publishers, looking for new authors or reviewers.
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