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Abstract

The advancement of technology, particularly artificial intelligence, has positively
impacted the humanities, strengthening fields such as computational linguistics and
natural language processing (NLP). From Winograd’s pioneering SHRDLU system
to modern tools like Mnemosyne, significant progress has been made in machine
understanding and analysis of language. NLP includes tasks such as information
extraction and retrieval, named entity recognition (e.g., persons, locations, events),
and the organization of large linguistic datasets. Recognizing these entities is cru-
cial for understanding and organizing information from unstructured texts. Al-
though progress on the Greek language is still limited, it shows promising potential.
The General State Archives of Greece (GSA), as the main institution for preserving
historical and administrative records in the country, faces challenges due to incon-

sistent categorization and thematic labeling. Technologies such as lemmatization,
normalization, and the use of semantic tools (like SKOS and Mobi) offer solutions
to these issues. These tools enable more consistent and hierarchical organization of
thematic categories, improving search, navigation, and access for both researchers
and the general public. They also support interoperability with national infrastruc-
tures such as SearchCulture.gr. The application of ontologies contributes to smarter
management of cultural information and ensures unified access to public
knowledge.
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Introduction

The development of artificial intelligence (Al) has advanced areas of the humanities, offering many new applications.
One of these areas is computational linguistics, which is a modern and constantly developing field. The goal of
computational linguistics is to help computers analyze and understand the data contained in texts, such as words,
sentences and their meaning (Devlin et al., 2018). Through this technology, computers can “read” and “perceive” the
information conveyed through texts, opening new possibilities for the processing and understanding of language.
(Jurafsky & Martin, 2003).

The evolution of natural language processing has been gradual, but the progress that has been made is great and
the prospects for development seem to be even more attractive. Text analysis began in 1972, when researcher Terry
Winograd created the SHRDLU system, using the Lisp programming language. It was the first program that could
understand natural language, that is, the language that people use in their everyday lives. SHRDLU could answer
questions, execute commands, draw conclusions, and learn new words. This work was essentially the first “proof”
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that computers can manipulate language in a meaningful way (Maistros & Markantonatou, 2004).

Such a system needs a way to represent knowledge in order to “think” or “understand”. The first form used was
the procedural representation of knowledge, which shows how something is done - as instructions or steps. Later, the
declarative representation was developed, which describes what is true, storing knowledge in the form of rules or
facts.

This declarative approach evolved into what we call logical programming, a way of programming based on logic
and inference rules. The best-known language based on this way of thinking is Prolog (Maistros & Markantonatou,
2004).

Text processing today is much more complex and involves several processes. These include extracting and retriev-
ing information from large amounts of data, identifying named entities (such as names, locations, etc.), categorizing
texts into different groups, and improving the organization and classification of material that has already been ar-
chived with criteria that may no longer be appropriate or reliable for the modern era.

Today, there are very sophisticated systems used for natural language processing. These systems are able to find
and organize useful information from free texts, that is, to locate and gather data from large sets of texts. Their main
advantage is that they are based on linguistic data, which allows them to better understand the structure and meaning
of the language, thus improving the accuracy and efficiency of processing. (Maistros & Markantonatou, 2004).

Mnemosyne is such a system that has already been successfully used on large data sets and has shown very good
results in terms of processing speed, the ability to handle large amounts of input and the accuracy of the results.
Although it has been applied mainly to Greek and English texts, it has been designed to support all European lan-
guages (Maistros & Markantonatou, 2004).

1. Automatic Understanding and Retrieval of Information from Texts
1.1 Information extraction

It is important for a system to try to understand what a text says. To retrieve this information, it does not need to fully
understand the text or analyze its syntax or semantics. Information Extraction (IE) is the field of natural language
processing that deals with the detection of specific information within texts. These systems try to identify and isolate
the information that is important in each text, an element that makes them useful tools for improving its processing.

These systems are reliable because they can also handle sentences that are considered incorrect by the traditional
processing method. That is, they do not check if the sentence has all the necessary components to be considered
correct (such as a verb) or if the speech is incomplete or incoherent. The purpose of the analysis is to discover infor-
mation such as:

* names of persons or places

* dates

« relationships between entities

* events or actions

Instead of storing the entire text, the system extracts elements such as entities (e.g. persons, locations), relationships
(e.g. “works for”) and events/actions. This flexibility in text analysis also allows for the rapid evaluation of these
systems, because they focus on clear information, and consequently their reliability can be checked quickly and
objectively. Their flexibility allows them to be applied to various text types (articles, legal texts, spoken language
and others) and, as they search for measurable and specific elements, they can be compared and checked against
expected data. This capability allows for a first “reading” and understanding of the text without requiring a complete
and in-depth reading by the user (Lavelli et al., 2008).

1.2 Information retrieval

Information Retrieval (IR) is the field of technology that deals with finding, organizing, and retrieving information
from large collections of text. These collections can include web pages, scientific articles, books, or even archives
and documents. The goal of IR is to locate the texts that contain the information the user is looking for in the most
efficient and fast way.

The main difference between Information Retrieval and Information Extraction (IE) is that in IR we do not focus
on a specific text to analyze and extract information from it. On the contrary, IR’s process focuses on retrieving
relevant information from a large collection of texts, by searching for the texts that contain the desired information.
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IR is designed to “understand” what the user is asking for and return the most relevant texts, even if the words used
in the user’s request do not exactly match those in the text.

For example, if a user searches for information about “data mining” in relation to “libraries”, the search engine is
not limited to texts that contain exactly the words “data mining” and “libraries”. Instead, it will search for texts related
to information mining, bibliography or other words and phrases related to the topic, even if these words are not
directly used in the text.

This way of searching is based on advanced techniques, which use methods from the fields of Computer Science,
Linguistics and Mathematics to improve search performance. Instead of analyzing only word-for-word correspond-
dence, IR systems use algorithms that “understand” the meaning of words, their context, and their relevance to the
user’s request.

This area is very important because it is the basis for the development of search engines (such as Google and Bing),
recommendation systems (such as movie recommendations on Netflix or book recommendations on Amazon), and
other artificial intelligence applications related to the processing and analysis of large volumes of data and texts.

With the advancement of Al technologies and computational linguistics, Information Retrieval is constantly im-
proving, with search engines becoming more accurate and intelligent in understanding user requests and discovering
the most relevant texts (Manning et al., 2008).

The importance of Information Retrieval (IR) becomes particularly evident in institutions such as the General State
Archives (GSA), which manage huge collections of texts, such as libraries, scientific archives, websites or news
databases. In such cases, it is practically impossible for a human to read or search manually for relevant information.
IR allows for the rapid identification of the most important and relevant documents, saving time and improving the
accuracy of information. Without effective IR, access to knowledge would be extremely difficult, especially in an era
when the volume of digital information is rapidly increasing.

2. Named Entities

The concept of Named Entities (NEs) is of central importance in Natural Language Processing (NLP), as it links
linguistic analysis with the process of extracting and managing information in computer systems. Named Entities
refer to specific and unique objects that appear in a text, such as persons, places, organizations, events, chronologies
and quantitative data (Nadeau & Sekine, 2007).

The identification of these elements is very important, as they contain crucial information that can help in better
understanding and processing the text. In information extraction, Named Entities are the main reference points that
are searched for and isolated from texts in order to achieve a better categorization and organization of the data.

This process is done through the application of specialized computational methods and algorithms, which combine
linguistics and statistical approaches. The recognition of these entities is crucial for the efficiency of Natural Lan-
guage Processing systems, as it allows the correct identification and extraction of important data from large collect-
ions of texts. Systematic Named Entity Recognition (NER), is a key technique in modern computational natural
language analysis systems. It is widely used in applications such as Search Engines, Information Retrieval Systems,
Question Answering Systems, Machine Translation, as well as in big data analytics environments (Pustejovsky &
Batiukova, 2019).

The main categories of OO include:

* Anthroponyms and saints’ names (e.g. “Alexander the Great”, “Saint Demetrius”),

* Toponyms (countries, cities, geographical areas, e.g. “Eastern Europe”, “Black Sea”),

* Organizations (e.g. “Agricultural Bank”, “University of the Peloponnese”),

* Titles of works (e.g. “National Anthem”, “Green Bible”),

* Events (e.g. “French Revolution”, “Olympic Games”),

* Time and quantity expressions (e.g. “September 22, 1979, “5 million euros”),

* Personal details (e.g. email: “info@university.edu”),

* Names of means of transport (e.g. “Airbus A316”, “Express Samina”).

For example, in the following text: “In October 1940, loannis Metaxas rejected the Italian ultimatum delivered to
him by the Italian ambassador, Emanuele Grazi. This decision marked the entry of Greece into World War Il, starting
the Greco-Italian War in the mountains of Epirus.”, the system must recognize the following named entities:

In [October 1940 (date)], [loannis Metaxas (person)] rejected the Italian ultimatum delivered to him by the am-
bassador of [Italy (place or organization)], [Emanuele Grazzi (person)]. This decision marked the entry of [Greece
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(place or organization)] into [World War 11 (historical event)], starting the [Greco-Italian War (historical event)] in
the mountains of [Epirus (place)].

The recognition and categorization of multi-word named entities (NEs) is an extremely demanding and complex
process for Natural Language Processing (NLP) systems, mainly due to homonymy, polysemy and metonymy. The
term homonymy refers to the case where different concepts are expressed with the same word or phrase, such as the
acronym A.E. (in Greek), which can refer to either a Public Company Limited or an Insurance Company, two different
entities that have the same form in written language (Gakis et al., 2025). A similar problem is observed when we
encounter proper names, such as Alexandros Papadiamantis, which can refer either to the specific person or to an-
other entity, such as a school or a museum, an element that causes confusion in recognition.

Correspondingly, names such as Themistocles may refer to different entities, such as the ancient general, a road, a
school or even a ship of the Greek Navy. Another typical problem arises from the recognition of acronyms that may
refer to entities of different genders, which makes the work of the NLP systems even more complicated. For example,
the acronym G.S (in Greek) can refer either to the General Assembly (entity feminine gender) or a Gymnast Club
(masculine entity), which creates confusion for the correct characterization.

Furthermore, the constant emergence of neologisms and terms, such as the words ChatGPT, hashtags or covidpass,
adds an even greater challenge to the recognition of Named Entities, as NLP systems are often not equipped with the
appropriate data or models to recognize such new terms. This is exacerbated by the fact that most existing recognition
models have been trained mainly on English language bases, while the Greek language does not have the same levels
of support and recognition, an element that makes recognition more difficult and less accurate.

A particularly difficult element in the recognition of Named Entities is that they constitute an open and heteroge-
neous category, with a vocabulary that is constantly evolving and enriched with new words and phrases. This makes
their complete and definitive lexical recording impossible, while the need for continuous updates and clarifications
in the data used makes the recognition process even more difficult. Therefore, accurate recognition of Name entities
by automatic NLP systems requires the exploitation of semantic and pragmatic contexts, so that the systems can
understand the exact role and meaning of words in the given text and correctly recognize Named Entities.

The combined use of these contexts helps NLP systems to better understand the ambiguity of words and to more
accurately identify the real meaning of Named Entities, even when the contexts are difficult or unclear (Pustejovsky
& Batiukova, 2019).

3. General State Archives

The General State Archives (GSA) is the public archival service of Greece, founded in 1914 and subordinate to the
Ministry of Education, Religious Affairs and Sports. Its purpose is to collect, classify, preserve and make available
documents of historical or administrative value, which come from public services, legal entities and individuals. The
GSA consists of a central service and regional archives throughout the country. Its collections include valuable ma-
terial, such as historical documents of the 1821 Revolution, private archives of prominent personalities or families,
maps, photographic material, as well as administrative documents of ministries and other state bodies.

The main objectives of the General State Archives (GSA) are to support various fields of research, such as histor-
ical, legal and cultural, to provide access to researchers for the study of archives, as well as to guide public services
in the proper management and preservation of their archives. In addition, the GSA plays an important role in ensuring
transparency and strengthening democracy, facilitating citizens’ access to public information.

3.1 Lemmatization and normalization

The categorization of documents in the General State Archives is carried out with applications that cannot meet the
needs of the modern era in which a huge amount of information has accumulated and continues to be produced daily
due to the increased demands for immediate, accurate and targeted access to public documents. Retrieval (i.e. finding
relevant documents based on a query) and categorization (classification based on content, date, subject, etc.) can no
longer be done exclusively with traditional methods, such as manual search or physical archiving.

In order to achieve substantial modernization in the General State Archives (GSA), lemmatization and normaliza-
tion are necessary, processes that are crucial both for improving the accuracy and completeness of information search
and retrieval, and for the thematic alignment and interoperability of archives with modern information systems.

Normalization is a key step in the preprocessing of linguistic material and aims to convert words into a uniform
form, in order to facilitate mechanical processing and efficient searching. Specifically, it includes processes such as
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converting all characters to uppercase [e.g. 407va — AGHNA (Athens)], removing stress or other punctuation, as
well as replacing numbers, punctuation marks or special formats with fixed symbols [e.g. 12/6/1821 —
HMEPOMHNIA (date)]. This way, linguistic diversity is reduced and accuracy in searching and categorizing docu-
ments is increased.

Lemmatization, on the other hand, is related to the conversion of words into their original form, that is, into the
lexeme. For example, the words woléuov (war, genitive singular), zoAéuwv (war, genitive plural) and zéleuor (war,
nominative plural) are converted into their original form IIOAEMOX (war, nominative singular), while the words
oeCayerau (is being carried out), dieliy Oy (was being carried out), oieldyovrou (are being carried out) are converted
into AIEZEAIOMALI (to be carried out, 1% person, singular, present). Lemmatization is crucial for recognizing the
conceptual identity of words, regardless of grammatical form or tense, and significantly enhances the thematic group-
ing and retrieval of information from large archival sets.

3.2 Organization of thematic areas in the GSA

The current infrastructure for recording and classifying documents presents significant problems, especially when it
comes to searching for information and normal thematic organization of data. A typical example is the inconsistency
in the format of records, such as the simultaneous use of lowercase and uppercase letters in the same term or title,
which makes it difficult for both users and automatic systems to understand and recognize the content [e.g.
Exroidevon ko EKITAIAEYXH (Education) or Hpweg tov 1821 (Heroes of 1821) and OOQMANIKA ETTPA®A
(Ottoman Documents)]. The lack of uniformity in the thematic areas makes systematic searching, grouping and pro-
cessing by machines or humans difficult, while also increasing the risk of omissions or incorrect duplicate entries.

Similar problems are caused by typographical errors, which often lead to multiple entries of the same thematic
term with minor deviations. Examples such as: [pioteia, Koivotkids Kadikog, Ilpocoooaoio or Kwodurag (misspelled
words)] not only break up the information content, but also make it difficult to find relevant material again. In addition,
similar or identical titles appear that have not been included in a common category, such as Yanpeoics — Anudoieg
(Services — Public) and AHMOXIEX YIIHPEXIEX (PUBLIC SERVICES), or Zyolixdg Zvvetaipioudg (School Coop-
erative) and ZXOAIKOI XYNETAIPIXMOI (SCHOOL COOPERATIVES), which weakens the functionality of the
archival classification.

In addition to the above, there are also thematic fields without a clear hierarchy or integration into broader catego-
ries [e.g. TYIIOX and Ilepiodixoc tomog (PRESS and Periodical press), ANOPQIIIZMOX and AIIEAEYOEPQXH
NAOYZAX 1912 (HUMANITY and LIBERATION OF NAOUSSA 1912)]. The broader fields (“parents”) often have
no description, which makes their scope unclear [e.g. AHMOTIKA, ANTQNIAAHY, ANTQNIOX (MUNICIPAL,
ANTONIADIS, ANTONIOS)]. In other cases, general thematic sets coexist with very specialized subcategories with-
out a clear distinction [e.g. KATAXKEYAXTIKEY ETAIPEIEYX, EENOAOXEIAKEZY, IIETPEAAIOEIAQN,
XYTXQNEYXH (CONSTRUCTION COMPANIES, HOSPITALITY, PETROLEUM PRODUCTS, MERGER). Lastly,
there is no clear separation of thematic areas between the Offices of the National Archives, leading to identical topics
appearing in slightly different forms per office e.g. [A4IEIA (MESSHNIA) (Fishery MESSHNIA)], [AA4IEIA
(IMATHIA) (Fishery IMATHIA)], [4Awgio. (LARISSA) (Fishery LARISSA)].

This lack of consistency makes it difficult to search the archive material in a centralized and efficient manner, as
it does not allow for the uniform retrieval of relevant documents. The heterogeneity in the thematic organization
method highlights the need for a more systematic and uniform design in the processing of descriptive data. Such a
restructuring would enhance the coherence of the classification, improve the usability of the archives and facilitate
both the navigation and the exploitation of the content by researchers and information systems. Schematically, the
verbal association and grouping of thematic titles is captured with the help of language processing algorithms, such
as Linguo, which are applied to large collections of archival data. Through these tools, it is possible to automatically
identify words and titles that often appear together, as well as those that show semantic proximity. The results are
displayed in the form diagram, which captures the associations between thematic terms.

Figure 1 shows which titles or words appear frequently in the same thematic area or archive. The density of the
connections, as well as the distance between them in the graph, indicate thematic affinity: the closer two words or
titles are, the more likely they are to be conceptually related or to concern similar topics.

Figure 2 shows the words that are directly and most frequently related to a specific axis word, e.g. “History”. This
makes it possible to understand which concepts revolve around a thematic core, which is particularly useful for the-
matic grouping and improving the categorization of documents.
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Figure 2. Word Association.

4. Convert to SKOS-MOBI

SKOS (Simple Knowledge Organization System) was developed by the World Wide Web Consortium (W3C) to
provide a standard for representing thesauri, terminologies, taxonomies and other vocabularies. Based on the RDF
(Resource Description Framework) formalism, SKOS allows for the standardized modeling of relationships and con-
cepts, facilitating their easy publication as Linked Data. The basic concepts of SKOS include the Concept, which is
the unit of knowledge organization, as well as Labels, which are descriptive words or phrases that refer to each
concept. In addition, SKOS allows for the representation of hierarchical and non-hierarchical relationships between
concepts through the terms Broader, Narrower and Related, as well as the visualization of relationships between
concepts belonging to different thematic areas through Mappings.

The Mobi application provides an open-source platform for the digital management and processing of terminolo-
gies, thesauri and vocabularies, supporting the SKOS standard. The platform is proposed by the W3C and includes
tools that facilitate the visualization of concepts and their relationships, the import and processing of metadata for
each concept, as well as the export of dictionaries in various formats. In addition, the application supports the OWL
(Web Ontology Language) standard for the representation of ontologies, enhancing the interoperability and usability
of data. Through these features, the Mobi application offers a powerful tool for the digital management and
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dissemination of knowledge.

In Computer Science, the term ontology refers to a structured representation of knowledge for a specific domain,
which includes the basic concepts, the relationships between them, as well as the rules that govern their connection.
An ontology defines, for example, concepts such as person, city or date and specifies relationships such as lives in or
was born in, which allow the description of complex information in a clear and standardized way. Through these
relationships, the system acquires the ability not only to manage, but also to “understand” the semantic connections
between data (Gruber, 1993).

The use of ontologies allows for the efficient organization of knowledge in databases and intelligent information
retrieval systems, facilitating the categorization, understanding and automatic processing of data by computing sy-
stems. Therefore, ontologies are a key tool for the development of intelligent and interoperable information infra-
structures.

More specifically, each database record was organized and represented as a skos:Concept, which represents a
concept or category. Each record title was defined as a skos:prefLabel, which is the name or label that is preferred
and recognized for each concept. The unique ids associated with each record were registered as a skos:ldentifier,
ensuring the identification and distinction of concepts in the underlying structure. In addition, Rep_ids and Reposi-
tories, which identify the sources and repositories of the data, were placed in the relevant skos:editorialNote attribute,
providing additional information and explanations about the origin of the data.

In order to better organize the data hierarchy, three broader skos:Concepts were created for the categorization of
records: APXEIOMNHMOQN: yovéag (parent), APXEIOMNHMON: meudi (child) and [Ipagpsio TAK (Amofetipia)
(Repositories)]. These categories function as supercategories or hierarchical parents, to which the “children” are con-
ceptually linked. Each skos:Concept referred to as a “child” in relation to a “parent” is linked to a hierarchical rela-
tionship of the type skos:hasBroader, which specifies that the “child” belongs to a broader concept or category, which
constitutes the “parent”. This process creates a coherent structure for the thematic organization and hierarchy of the
data, facilitating the management and search of records. Figure 3 schematically presents this organization and Figure
4 its organization in SKOS from the MOBI platform.

~ TEPIOAIKA

AGTUVOEUOH)

Figure 3. Schematic representation of thematic areas of the GSA.

1 APXAIOMNHMOQN: Archeiomnimon is an application used by the General State Archives (GSA) for the categorization of texts.
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Figure 4. Organization of topics in SKOS by MOBI.

In the context of the reorganization and semantic enhancement of the subject matter of the General State Archives
(GSA), scenarios of matching terms with vocabularies and thematic schemas developed by the National Documen-
tation Center (EKT) were utilized. In particular, the terminology standards and correlation practices applied for the
collection, accumulation, organization, documentation, dissemination and digital preservation of scientific, techno-
logical and cultural information and data produced in Greece were taken into account. Through this approach, the
interoperability of the thematic content of the GSA with other national infrastructures is enhanced.

The national infrastructure SearchCulture.gr, the portal for the collection and dissemination of the country’s digital
cultural heritage and contemporary artistic creation, is worth mentioning. This platform, being developed since 2012
with the expertise of the EKT, provides advanced search and navigation capabilities for hundreds of thousands of
documents. Users can navigate based on persons, subjects, document types, time periods and locations, thus allowing
for the substantial exploitation and reuse of archival wealth. The mapping of the GSA subject matter with the EKT
and SearchCulture structures constitutes a strategic choice for enhancing the unified accessibility and interconnection
of the country’s cultural information.

A set of specialized vocabularies was selected and parameterized, which meet the thematic, historical and geo-
graphical requirements of the organization, concerning persons of Greek history and art, historical periods of Greece,
properties of persons, collective bodies, as well as types of entities, in order to cover the diversity of archival thematic
units.

The collection and integration of these vocabularies was carried out with the aim of creating a coherent and flexible
semantic framework, adapted to the needs of the GSA. Their careful parameterization enables unified documentation
and improved navigation in complex archival data, facilitating the search, interconnection and interpretation of con-
tent from different thematic and temporal perspectives. Figure 5 shows an indicative presentation of the vocabulary
of Historical periods of Greece, as captured in MOBI as SKOS with the use of the vocabulary of the EKT.

v Buloviwi nepiobog s mm
. ,

Typels)

Annotations + 0

Deseription

Figure 5. Vocabulary of Historical Periods of Greece (MOBI and EKT).

DOI:

10.26855/jla.2025.06.008 55 Journal of Literature Advances



Gakis Panagiotis et al.

The images present the thematic term “Byzantine period” through a concept management platform (ontology edi-
tor). This concept is described as the parent with sub-periods the Middle, Early and Late Byzantine period, with an
emphasis on the characteristics of the era. There is a description of the thematic term as well as labels (e.g. preferred
label, alternative label), definitions, start and end dates, as well as relationships with other concepts (Classical period).

5. Conclusions

The use of semantic models in the General State Archives (GSA) is becoming necessary howadays due to the complex
challenges faced by archival organization. The wide variety of document types and thematic units, the historical
complexity of the documents and their stratification over time, as well as the heterogeneity of the description systems,
urge for a unified, consistent and extensible semantic approach. The adoption of semantic standards such as SKOS
and the use of platforms such as Mobi enhance the unified representation of concepts, the interoperability of data and
more efficient search and navigation in the content.

Through the use of ontologies and semantic modeling tools, GSA can group documents based on common thematic
axes such as persons, events, places or institutions, enhancing the connectivity and correlation of archival material.
At the same time, the establishment of a common semantics for terms and concepts significantly facilitates access for
researchers, citizens and employees. The interconnection of information from different services or historical periods
makes archives “smarter” and more useful, with the ultimate goal of fast, reliable and more comprehensive access to
public knowledge and cultural heritage.
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