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Abstract

The BookSamro Linked Data (LD) portal was deployed in 2011 by the Public Libraries of Finland and
has today nearly 2 million annual users. Its LD covers virtually all Finnish fiction literature but the
data has not been used for data analyses in Digital Humanities (DH). This paper discusses how the
KG can be used for literary research in two ways: First, a new BookSamro 2.0 PORTAL user interface
(UI) is presented, based on faceted semantic search with seamlessly integrated data-analytic tools for
DH research as suggested in the Sampo Model. This application makes it possible to analyze the data
without programming skills. Second, the BookSamro SPARQL endpoint API can be accessed directly by
SPARQL querying and scripting, using tools such as Jupyter Notebooks. The analysis results presented
suggest interesting spatial, temporal, and topical trends in how the Finnish fiction literature has evolved
during the last decades. The approach and tools presented in this paper can be used for analyzing literary
landscapes developments in other countries, too.
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1. Introduction

BookSamro - Finnish Fiction Literature on the Semantic Web! [1, 2, 3, 4] provides information
on virtually all fiction literature published in Finland since mid-19th century. Its contents are
based on rich semantic descriptions of books and their contexts using Linked Data (LD) that
originates from library catalogs and related heterogeneous data sources. BookSamro data was
originally part of CultureSampo [5, 6] (online since 2008) but has been maintained since 2011
independently by the Public Libraries of Finland (BLF). BookSampo has grown into one of the
main web services of the BLF and is used by ca. 2 million users in a year.

BookSampo is an application instance of the more general “Sampo Model™ [7] for establishing
LD services and creating semantic portals on top of them. There are over 20 Sampo portals in
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use’ in Finland and beyond, based on a Linked Open Data (LOD) infrastructure for DH [8].

BookSamro is used by library users and librarians for finding literary works of interest and
related contextual information. The original Drupal-based user interface (UI) in use since 2011
provides traditional text search engines for finding records and then related contents as links
for data exploration. However, the full potential of the LD for searching, exploring, and for data
analytic research has not been utilized in the original UI [3] and in later Sampo portals based
on the Sampo-UI framework [9, 10]. Moreover, although the data service underlying the portals
provides a SPARQL endpoint, this opportunity has hardly been used for analyzing the data in
Digital Humanities (DH), as suggested in the Sampo model. This paper addresses these two
issues as research questions:

1. How to develop and use a semantic UL based on Linked Data, with seamlessly integrated
data-analytic tools for DH research?
2. How to use literary Linked Data published in a SPARQL endpoint directly for DH research?

As a methodological solution approach, the Sampo model integrated with methods and tools
of distant reading and Digital Humanities [11, 12, 13] are employed. The BookSamro knowledge
graph is used as the case study data. As practical results of the work, the BookSamro has been
published for everybody to use in a SPARQL endpoint by the open CC BY 4.0 license, and the
new user interface on top of it is available on the Web, too. The Sampo-UI software used in our
work has been published open source in GitHub.

This paper first introduces the Sampo model and Sampo-UI framework underlying Boox-
Sampo in Section 2, and presents the BookSampo KG in (Section 3). Section 4 explains the new
semantic portal application on top of the KG with examples of using the system. Data analyses
using the SPARQL endpoint are then presented and discussed in Section 5. After this related
works are discussed (Section 7) and in conclusion (Section 8), contributions of the paper and
case study are summarized, discussed, and next steps ahead are outlined.

2. Sampo Model: Publishing and Studying Linked Data

Table 1
Sampo Model Principles P1-P6

P1 | Support collaborative data creation and publishing
P2 | Use a shared open ontology infrastructure
P3 | Make clear distinction between the LOD service and the user interface (Ul)

P4 | Provide multiple perspectives to the same data

P5 | Standardize portal usage by a simple filter-analyze two-step cycle
P6 | Support data analysis and knowledge discovery in addition to data exploration

The Sampo model? [7] is a consolidated set of principles listed in Table 1 for collaborative
publishing and using LOD on the Semantic Web. Principles P1-P3 lay a foundation for develop-

3See https://seco.cs.aalto.fi/applications/sampo/ for Sampos, links, videos, and publications.
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ing LOD services; principles P4-P6 are related to creating semantic portals. The model is based
on the Semantic Web standards® [14] and best practices of the W3C for Linked Data publish-
ing [15, 16] and is supported by tools and infrastructures, such as the Sampo-UI framework for
UI design. The model has evolved gradually in 2002-2023 when developing over twenty LOD
services and portals that have had up to millions of end users, depending on the application®.
Being domain-agnostic, the model has been used in a variety of application areas. For example:
CultureSampo’ aggregates and publishes a wide variety of tangible and intangible cultural
heritage collections; the HealthFinland system® was used for publishing health promotion infor-
mation; the Mapping Manuscript Migrations (MMM) system is an application’ for pre-modern
manuscript studies; in BiographySampo!® and AcademySampo!!, biography and prosopography
are in focus; NameSampo'” is for toponomastic research on placenames; FindSampo'® is used
for studying archaeological finds; LawSampo'* applies the model to publishing legislation and
case law and ParliamentSampo!® is for studying parliamentary speeches, political culture, and
networks of politicians.

From a LOD service development point of view (P1-P3), the model is based on the idea of
collaborative content creation (P1)'®. The data is aggregated from local data silos into a global
service, based on a shared ontology and publishing infrastructure (P2). The shared ontology
infrastructure includes 1) shared (meta)data models for representing data (e.g., Dublin Core or
CIDOC CRM) and 2) a set of domain ontologies'” that are used for populating the instances of the
data model classes, such as shared vocabularies for subject matter or historical places and actors.
The local data are harmonized and enriched with each other by linking and reasoning. In this
model everybody can arguably win, including the data publishers by enriched data and shared
publishing infra, and the end users by richer global content and services. The model supports
the idea of separating the underlying Linked Data service completely from the user interface
via a SPARQL API (P3). This arguably simplifies the portal architecture and the data service
can be opened for data analysis research in Digital Humanities. For example, the Yasgui'® [17]
interface for SPARQL querying and visualizing the results can be used, or Python scripting in
Google Colab'® and Jupyter notebooks?’.

*https://www.w3.org/standards/semanticweb/
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3. BookSampo Knowledge Graph and Data Service

The original user interface?! (UI) of BookSamro does not fully utilize the potential of the
semantically rich underlying knowledge graph (KG), nearly 9 million triples today. The data
covers virtually all Finnish fiction literature and beyond and is interesting from a Digital
Humanities (DH) research perspective, too, for data analyses and visualizations. Table 2 lists
the number of instances of different entity types in the data back in 2013 and ten years later in
2023.

Class (Type) Instances Class (Type) Instances
Literary works 93,000 Literary works 215,000
Editions 127,000 Editions 222,000
Book covers 27,000 Book covers 119,000
Fictional characters 19,000 Fictional characters 49,000
Contemporary reviews 15,000 Contemporary reviews 15,000
Web links 10,000 Web links 25,000
Literary series 2,900 Literary series 8,900
Literary awards 2,700 Literary awards 6,400
Literary award series 200 Literary award series 300
Movies 1,100 Movies 2,000
People (e.g. authors) 29,000 People (e.g. authors) 64,000
Author’s pictures 2,600 Author’s pictures 4,200
Publishers 2,600 Publishers 5,500
Table 2

Instance counts in 2013 [1] (left) vs. 2023 (right)

Figure 1 illustrates how the novel Pride and Prejudice is modeled in the BookSamro KG.
The kaunokki : romaani entity represents the abstract work level of the novel. That entity
has links to the entity of the author Austen, Jane and the kaunokki: fyysinen_teos entity
representing the Finnish edition of the work. This Finnish edition further has the link to the
publisher entity of the WSOY publishing house.

The BookSamro data divides works into two levels: abstract and physical work levels. The
data model is based on the FRBRoo model [18] but simplified to the aforementioned two levels.
The abstract work level is equivalent to the work level in the FRBRoo model while the physical
work level represents what would be the manifestation level in the FRBRoo model. In practice
the abstract work level deals with information that is shared between all editions of a work.
The physical work level on the other hand contains edition-specific information, e.g., page
number, and publisher, that are specific to the edition. In the case of the BookSamro data,
this edition-specific information is often recorded for first editions in relevant languages. This
means that an average work will have a physical work level entities for at least its first edition
in the original language as well as entries for the possible first editions of translations of the
work into Finnish and/or Swedish. Figure 2 illustrates the split for Mika Waltari’s novel Sinuhe
Egyptildinen.

H https://kirjasampo.fi
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Figure 1: An example of how a novel is modeled in the BookSampo KG.
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Figure 2: The abstract and physical work levels for Mika Waltari’s novel Sinuhe Egyptildinen.

The BookSamro KG is available on the Linked Data Finland (LDF) platform [19], providing
a home page for the KG, and a public SPARQL endpoint??. To support reuse, the home page
provides additional information about the KG, such as, 1) schema documentation automatically
generated by the platform, 2) sample SPARQL queries, and 3) metadata using SPARQL Service
Description?®, and Vocabulary of Interlinked Datasets (VoID)**. The LDF platform also provides
dereferencing of URIs for both human users and machines, and a generic RDF browser for
technical users, which opens when a URI is visited directly with a web browser.

“The public SPARQL endpoint: http://1df fi/dataset/kirjasampo/
Bhttps://www.w3.0rg/TR/spargl11-service-description/
“https://www.w3.org/TR/void/



The BookSampo SPARQL endpoint is hosted on an Apache Jena Fuseki?® SPARQL server.
The whole KG and Fuseki are contained in a Docker image, that can be easily built and started
when and where needed.

4. New BookSAmpro 2.0 User Interface

This section describes the key ideas behind the BookSampro 2.0 UI design and shows how the
Ul is used for searching, browsing, and data analyses.

4.1. An Infrastructure for Ul Design

The new BookSampo Ul called BookSampo 2.0% [20, 3, 4] is built using the Sampo-UI framework.
A key idea of Sampo-UI [9, 10], based on the Sampo model [7] (cf. Section 2), is to provide an
easy to use framework for creating semantic portals on top of external SPARQL endpoints. The
power of the tool comes from the possibility to re-use designs of earlier Sampo-portals in a new
application, and include new components to the framework to be re-used by other projects later
on. In a way, the framework aims at an infrastructure for portal design and at “standardizing”
the Ul model, which makes the framework easier for both the developers and end user to use.
By learning how to create/use one Sampo, other Sampos can be created/used more easily due to
the same UI structure and logic [4].

From a programming point of view, the configuration for a new portal is specified declaratively
through JSON (JavaScript Object Notation) configuration files [10]. The Sampo-UI framework
offers ready-to-use components to be re-used in semantic portals that can be added through
the configuration files without the need for heavy coding. The used components can easily be
expanded upon by adding new mapping functions and expanding upon configuration options
passed to the components.

The Sampo-UI framework? is available in GitHub?® under the open MIT License, and has
been used successfully not only by the original developers but also by first external users. For
example, the Norwegian place name service Norske stadnamn® is based on re-using the original
Finnish NameSampo portal®® [21].

4.2. Using BookSAmpo 2.0

The Sampo-UI framework facilitates the development of new semantic portals following the
Sampo model’s principles by offering the data of a KG from multiple application perspectives
using faceted semantic search and browsing combined with the filter-analyze two-step usage
cycle. The user can search and browse the data by choosing a perspective and then filtering the
data using the facet menus included in the framework. The resulting data can then be analyzed

B https://jena.apache.org/documentation/fuseki2/
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by using the data-analytic tools (e.g., different statistics and visualizations) integrated in the
Sampo-Ul framework. In the original BookSampro 2.0 PorTAL only traditional text-based search
with browsing is offered. In the new UL, text-based search is offered, too, but only as one facet
among the others, making the Sampo-UI model more general.

When opening a Sampo portal, the user first lands on the landing page (shown in Figure 3)
that provides access to the application perspectives. In our case there are five perspectives
available:

1. Novels. This perspective deals with the abstract work level of novels.
2. Publications. This perspective deals with the physical work level of all works.

3. People. This perspective deals with authors and other people related to literature, e.g.,
illustrators, translators, and reviewers.

4. Covers. This perspective deals with book covers and information related to them.
5. Nonfiction books. This perspective deals with the abstract work level of nonfiction books.

A Kirjasampo
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Semanttinen haku ja data-analyysi
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Figure 3: The landing page of the BookSampo User Interface.

All of the perspectives query the data from the same SPARQL endpoint of BookSamro KG.
Each perspective is related to a class in the underlying data model and is used to search and
analyse individuals of that class. For example, choosing the Novels perspective means that the
class of novels (class kaunokki : romaani in Figure 1) are searched for. The faceted search
view of a perspective lists properties of the class as facets. For example, in the case of novels
there are facets for selecting authors, publishers, and topics of the novels. The search results
are novel entities that mach with the selections on the facets. After each selection on the facets
a hit count is automatically computed for each possible next facet category selection. In this



way the user never ends up in a dead end of no found hits; this makes faceted search different
from traditional search with filters.

The basis for choosing the five aforementioned perspectives was to cover aspects of Finnish
literature as comprehensively as possible with few perspectives. Novels perspective was chosen
as the perspective to cover fictional books due to novels being the largest subgroup of fictional
literary works in the data. The Nonfiction books perspective was chosen to supplement the
Novels perspective with nonfictional works, although in the data it only represents a non-
comprehensive subset of nonfiction published in Finland. The Publications perspective covers
all literary works on the physical work level. The split between (1) novels and nonfiction books
and (2) publications follows the split made in the original BookSampo data [1] as introduced in
Section 3.

To supplement the data on literary works, the People perspective was added to provide
information on all people relevant to the presented data on literary works, whether it be the
authors behind the books or other people relevant to them, such as the illustrators and translators
of works. As the BookSamro KG also includes data on contemporary reviews, information of
reviewers is also included in this perspective. To finish off the available perspectives, the Covers
perspective was added due to the popularity of the book cover search function on the original
BookSamro 2.0 PorraL, the search capabilities of which could be even further improved with
the use of faceted search.

Clicking on any of the cards for the different application perspectives on the landing page
leads to that particular perspective’s faceted search view (shown in Figure 4). The faceted search
view consists of three important elements: (1) the facet menu on the left, (2) the results view on
the right, and (3) the different visualization tabs on top of the results view.

Romaanit (1) Visualization tabs
-]

Tulokset: 83525 romasni(s) = 1] 9 [H

. Facet menu with Results

) . oy
~all a‘gﬁllable facets\ o

Sanieon G

Figure 4: The faceted search view of the Novels perspective in the BookSampo User Interface.



The facet menu includes all the available facets that can be used to filter the data in that
particular perspective. The Sampo-UI framework offers various types of facets for different
types of data. The BookSamro 2.0 portal utilizes three different facets types:

1. Checkbox facet. A facet for filtering results by selecting one or multiple checkboxes for
wanted property value entities. Results are automatically updated when a checkbox is
checked. Selecting multiple checkboxes works in a disjunctive way: Selecting both the
genres romance and thriller for the genre facet would return works that belong to either
(or both) genre. If the property values have a hierarchical structure, e.g., yearly literary
awards (Finlandia Prize 2022) and the award series they belong to (Finlandia Prizes), the
facet can be configured to show the entities hierarchically, too.

2. Integer range facet. A facet for filtering results by limiting the integer range a property’s
value should be in, e.g., searching for works that have a page count in the range of 200-300.
The facet is applied by pressing the "apply’ button.

3. Text facet. A facet for searching for results based on text string, e.g., searching for works
by their names. The facet is applied after the user presses enter.

The results are shown in a table format on the right side of the screen by default. Each of
the rows represents one entity. The different columns represent the different properties and
property values these entities have. Column values that are underlined denote links to more
information about that particular entity. By default the result set includes all entities that match
the type of the application perspective with no filters applied. The results are automatically
updated when any facets have been applied.

The links in the results table lead to the instance pages (shown in Figure 5) of entities.
Instance pages aggregate all the information about that particular object in the same page. This
includes the information shown about the entity in the table view as well as possible further
information not deemed relevant to be included in the table view. In the BookSamro 2.0 PORTAL
the general choice was to include information that could be used as facets as columns in the
table view and leave the rest of the relevant information to the instance pages.

Similarly to the faceted search view, the instance page view can have multiple tabs for different
ways of visualizing the data. These tabs depend on the type of the entity in question. Novels
and nonfiction books, for example, have a specific tab for showing detailed information about
the different publications of that particular work (shown in Figure 6) that exist in the data.

4.3. Integrated Data-analytic Tools

The various tabs available in the faceted search views and instance pages of application per-
spectives offer the user different ways of looking at the data as well as analyzing the data. The
different visualization types available can be roughly split into three different categories:

1. Pie/bar charts. Charts that show the ratio of property values in comparison to each
other, e.g., the top genres of novels (shown in Figure 7). The component behind these
visualizations is created with the ApexCharts®! library.

https://apexcharts.com/
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Figure 5: The instance page of Mr. Hannu Vuorio’s novel Miami in the BookSampo User Interface.

2. Maps. Charts that show entities on a map based on some location information related to
the entity, e.g., settings of novels on a map (shown in Figure 8). The components behind
map visualizations are created with the Leaflet®” and deck.gl®® libraries.

3. Time series. Charts that show the evolution of entities or some of their properties as a
function of time, e.g., the evolution of average page counts throughout years (shown in
Figure 9). The components behind these visualizations are created with the ApexCharts

and AmCharts* libraries.

4.4. Example Use Cases

This subsection presents two example use cases for the new UL The first one focuses on finding
a singular entity of interest. The second example showcases how the UI can be used to explore
the general trends in the Finnish literature.

4.4.1. Example Use Case: Finding Works Fulfilling Specific Criteria

Figure 10 showcases an example use case where a user is looking for a novel fulfilling specific
criteria. The illustrated steps of the usage cycle are the following:

1. The user selects the Novels perspective to search and browse novels.
2. The user then makes the following choices in the facet menu:

#Zhttps://leafletjs.com/
B https://deck.gl/
https://www.amcharts.com/
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Figure 6: The list of editions of Vuorio Hannu's novel Miami in the BookSampo User Interface showing
the singular Finnish edition of the work.

a) The genre of the novel should be romance.

b) The characters in the novel should be nobility.

c) The setting should be castles.
The results and hit counts are automatically updated each time the user makes a selection
in the facets for the above criteria.

3. The user looks at the list of results and finds one that looks interesting. The user then
clicks on the name of that novel.

4. The instance page of that particular novel is opened. Here the user can see more infor-
mation on that particular novel and choose whether or not this novel is something (s)he
might want to, for example, read. If this particular novel is not a match, the user can just
go back to the search and look at other novels fulfilling the specified criteria.

4.4.2. Example Use Case: Exploring the Evolution of Finnish Literature

Figure 11 illustrates another example use case where the user wants to see how the popularity
of the top 10 themes and keywords used for Finnish novels has evolved throughout the years.
The illustrated steps of the usage cycle are the following:

1. The user selects the Publications perspective to browse publications.

2. The user selects the wanted facet values:
a) The language of the publication should be Finnish.
b) That version of the publication should be the first (original) version.
c) The type of the work should be a novel.
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Figure 7: The top genres of novels visualized as a pie chart.

The results will again automatically update for the user after the facet selections. The
results now show only the first publications of novels that were originally written in
Finnish, i.e., excluding translated works.

3. The user then selects the visualization tab for the annual themes and keywords visualiza-
tion. The user can there further zoom in and out on different time periods as well as pan
the timeline.

4.5. Evaluation

Previous use case examples illustrate the opportunities and challenges of the Sampo-UI model for
DH research. The usability of the demonstrator Ul has not been evaluated formally by external
users. However, Burrows et al. [22] report on evaluating a similar kind of Sampo-UI-based UI
using the Mapping Manuscript Migrations (MMM) portal [23] where pre-modern manuscript
collections are used as data. As the Ul logic in all Sampo-UI systems is similar [10], the results
suggested promising usability of the Sampo model and its UI logic from an end user’s point
of view, but of course the MMM portal is different from the BookSamro demonstrator. An
empirical indication of the usability of the Sampo systems is that they have now been used in
several different online CH portals that have had over million users on the Web in total®>.
Evaluations regarding using faceted semantic search and browsing, the basis of the Sampo
UI model, suggest that this search paradigm is very usable when the user does not know
exactly what (s)he is looking for [24, 25]. Otherwise, traditional string based searching is usually

 Information about the Sampo portal series is available at: https://seco.cs.aalto.fi/applications/sampo/.
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preferred. To cater both needs at the same time, Sampo-UI has specific text search functionalities
available, i.e, both search paradigms can be supported.

As for computational complexity, the Sampo-UI tool has been shown to scale up to hundreds of
thousands of search objects (class instances) but the complexity depends on the data model used
and how many and how large hierarchical facets are used [9]. A computationally demanding
task in faceted search is pre-computing the hit counts for each facet category after each filtering
step. When dealing with very large instance sets it is possible to force the user to constrain the
search space first and use faceted search only after that. In NameSampo, for example, over two
million placenames related to places are considered, and the search focus is initially constrained
by limiting the area in question on a map or by text search on names [21].

5. Case Study - Literary Diversity through Metadata

To explore the potential of the BookSamro data in DH research, the KG was used to analyze

the diversity of novels published in Finnish in the last 50 years [26]. The analysis was limited

to publications annotated as novels published in Finnish during the period of 1970-2020,

encompassing works written originally in Finnish as well as those translated to Finnish during

that time period. The aim was to analyze diversity in terms of extra-textual indices annotated

in the metadata: translated languages, author nationalities, author gender, and novel genres.
The theoretical framework of the data analysis was based on the following concepts:

1. Distant Reading [11] to adopt a more quantitative perspective to literature and to capture
large patterns in the literary production. Instead of analyzing the text contents, the focus
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was on extra-textual indices and the broad points that could be inferred from the mass of
data.

2. World Literary Space [27] to adopt the metaphors of center and periphery in the Finnish
literary space: which cultures and languages dominate the center (i.e., have more cultural
capital) and what is regarded as peripheral, having less value?

3. Translations as Cultural Transfers [28] to study the effects of globalization on Finnish
literature: is globalization acting as a mean of opening up diversity or is Finnish literature
becoming even more dominated by mass cultures instead?

4. Transnational, Entangled Literature [29] to study how tightly the idea of "Finnish literature’
is tied to the Finnish language and nationality in the globalizing world.

In brief, the main goals in the current case study was to form an overall view of the trends
in the diversification of the published novels, through the following questions: If we look at
the Finnish literary space, what kind of centers and peripheries are there? How have they
developed in the past 50 years? What languages and nationalities dominate the space according
to the publication metadata?

To answer these questions, the data was analyzed from three perspectives: (1) the balance
of novels originally written in Finnish and those translated into Finnish, (2) the diversity of
published author nationalities and translated languages, and (3) diversity through genre hybrids
and new genres.
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5.1. Compiling a Dataset

As extra-textual markers, the following annotations were queried from the SPARQL endpoint
for all novels published in Finnish:

« Original language
« Publication year

« Author gender

« Author nationality
» Genre

The query results were preprocessed before performing the analyses to account for some of
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the peculiarities in the data®. For instance, multiple entities for one nationality or national
identities that for the purposes of this analysis could just be aggregated were combined under a
shared label (e.g., *Scottish’ and "English’ people under the ’British’ nationality). The consistency
and completeness of annotations over time was checked prior to carrying out the analyses.

The final number of works and their annotated properties are listed in Table 3, showing
that most publications were annotated for the selected diversity markers. The evolution of the
number of publications in the investigated time period is illustrated in Figure 12.

5.2. The Status of Finnish as a Literary Language

In terms of published titles, the Finnish literary space seems to have become more domestic. As
Figure 12 illustrates, the numbers of published Finnish works and authors has surpassed the
respective numbers of translated works and authors since the 2010s that had been dominant
before. This indicates an interest and trust towards Finnish literary culture, strengthening the
value of Finnish as a literary language.

3 All code can be found on https://github.com/telmaau/ks-tutkielma



Type All Nationality Gender Publisher Popular
known known known fiction

Finnish novels 16,506 16,441 16,305 16,210 4,174

Translated novels 17,317 16,460 16,936 17,189 8,207

Table 3

Number of instances and the number of instances annotated with a specified property for the filtered
data set. The last column shows the number of publications annotated as popular fiction, analyzed in
subsection 5.3
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Figure 12: Evolution of the number of publications and authors. 5-year means with standard deviation
are plotted in darker shades.

However, when dividing the published novels into several publisher types by size, the results
also point towards a change in the underlying publisher field. Figure 13 depicts the evolution
of publication numbers grouped by the type of the publisher (traditional publishers separated
by size, self-publishing and other), and shows that although the proportion of novels having
Finnish as the original language has grown in all categories, the most striking difference stems
from the increase in the self-published and other categories.

In addition to the self-published and other categories, the number of works published by
small-sized traditional publishing houses has increased for both Finnish and translated novels
to approximately the same level with the large-sized publishers. This indicates a shift in the
power balance in the Finnish literature publishing scene, where the traditional "gatekeepers’ of
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Figure 13: The number of published novels in 5-year periods, divided by publisher type and original
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bigger publishing houses no longer wholly dominate the scene. Rather, there are new ways for
people and different voices to get published through smaller publishers and self-publishing.

5.3. Literary Diversity of through Languages and Authors

The binary division into the groups of Finnish/translated language above was necessary to
consider how the Finnish literary space was distributed between different author nationalities
and original languages. The parallel analysis of author nationalities and languages indicates
that the Finnish Literary Space is still centered around a few dominant linguistic and cultural
groups.

First, the findings suggest that novels originally written in Finnish were mostly written by
native Finnish-speaking Finns. Figure 14 illustrates the appearance of national and linguistic
background of authors writing in Finnish. Though the number of nationalities®” has been in-
creasing throughout the examined time period, many of the non-Finnish nationalities annotated
for writers are from areas geographically close to Finland even up to around 2010s. Only in the
last investigated decade, the results showed indices of authors becoming more transnational
and culturally entangled.

For translated works, both the original language as well as the nationalities of the authors
were relevant to the diversity of Finnish literature. Moreover, the author gender was considered

It is important to note that linguistic groups do not correspond to nationalities. For example, Swedish- or Sami-
speaking Finns are still included as their own groups.
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indicates a higher number of authors with that particular nationality annotated.

to get an idea about whether the diversity differed between the two genders. The absolute
number of different languages and nationality backgrounds has increased. However, when
looking at their relative shares, the picture looks slightly different, as Figure 15 illustrates.

While the relative proportion of Anglo-American literature has started to decrease after
the 1990s, it still dominates the field of translated literature. The analysis shows that the
proportion of ’other languages’ (colored gray, for languages with 100 or less published works
in the data) has stayed relatively constant throughout the years. Moreover, the proportion of
already-established literary languages cultures, such as the Nordic neighbours, account for
the decreasing proportion of Anglo-American, instead of the giving space to ‘'new’ languages
or cultures in translation literature. As to nationalities, the proportion of "other’ nationalities
seems to even have decreased. The findings also indicate that language borders largely follow
nationality borders without notable entanglement.

As to author genders, while the diversity of languages and nationalities has been increasing for
both male and female authors in the examined time period, the situation is still biased, favoring
male authors. The left diagram in Figure 16 illustrates the absolute number of languages and
nationalities that have been annotated for translated works in the specified time period divided
by gender. The diagram on the right of the figure illustrates the Simpson diversity index [30],
taking into account both the total number and the share of different languages/nationalities
in the data that was used for the same variables. These diagrams highlight a statistically
significant systematic bias towards the cultural diversity of male authors over female authors in
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Figure 15: The relative evolution of languages (left) and nationalities (right) for authors of translated
works.

the examined fifty-year time period.

5.4. The Effect of Genre

Another important point that was observed during the analysis was that not all genres are
created equal—the diversity of languages and nationalities differs between genres. So, instead
of there being a single center and periphery as in Casanova’s Literary Space model [27], our
findings suggest that the Finnish literature space can be divided into multiple subcenters and
peripheries. For example, crime literature has developed into a strong Nordic center from 10% in
the 1990s to 40% in the 2010s, whereas Anglo-American female authors dominate the romance
genre at around 80%.

Moreover, the absolute number of languages and nationalities for novels annotated as popular
fiction is considerably smaller compared to the overall result. Even if we look at the genre that
seems the most diverse, suspense fiction, in reality it is still very much dominated by two cultural
groups: Anglo-American and Nordic. Translations from the Anglo-American and Nordic sphere
account for around 90% of the translated works from the 2010s. With Finnish works also making
up around a half of the total suspense novels, the share of non-Anglo-American and non-Nordic
works becomes minimal. The rise of Finnish suspense literature in the BookSamro data is in
line with the observations that suspense literature has been growing rapidly in 2000s [31] as
well as with the international rise of popularity of Nordic suspense literature [32], especially
that of Nordic Noir [33, 34].

In addition, it is important to keep in mind that genre definitions evolve over time, and what
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has was annotated to a certain genre throughout the examined time period might have changed,
skewing the numbers. The next section addresses this point more closely.

5.5. The Arrival of Genre Hybrids and New Genres

The BookSampo data can be also used to illustrate the arrival of new genres to the Finnish
literary space. Figure 17 illustrates the evolution of number of publications for translated (darker
shades) and Finnish novels (lighter shades) of the genres fantasy, science fiction, dystopia, new
weird and speculative fiction.

From the graphs we can see that, initially, translated works clearly surpass the numbers
of Finnish novels for the genres of interest. This observation fits with Moretti’s model of
literary waves [35]: new genres arrive in a national literature space through translations—the
genre first gains a definition through the translated works before being adopted and adapted
in the domestic scene. For example, in Figure 17 the fantasy genre is first annotated for some
classic fantasy works like Tolkien’s Lord of the Rings, Lewis’ Narnia and Le Guin’s Earthsea
and then spikes again in the late 1990s after the first works of Harry Potter are translated into
Finnish, which lead to Finnish publishers looking to publish more fantasy novels for children
and teens [36]. Eventually, for both science fiction and fantasy, the number of Finnish works
caught up to the translated works, or even surpassed it as in the case of fantasy literature, where
in the latter half of 2010s there were a higher number of Finnish fantasy novels than there were
translated ones.

The adaptation of genres to the local market is another interesting aspect of the emerge
and evolution of genres. For example, the dystopia genre has gained significant fraction in the
Finnish literature space in the last years. Moretti’s [11] metaphor of trees could be applied here
for the local evolution of this genre: the genre has absorbed some local elements in a periphery,
the Finnish cultural context, and the domestic dystopia novels have certain more unique aspects
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(e.g., a more northern location as a setting as well as increased importance on nature in the
works), manifesting in new local subgenres of dystopia: climate dystopia and ecodystopia.

However, in the context of BookSamro data, there are no annotations for these two genres,
even though they are discussed in literature research in Finland [37]. This likely speaks to
both the delay in the definition of new genres as well as an additional delay until the genre is
accurately identified in the annotation. The terms climate dystopia and ecodystopia are relatively
new in an academic setting [37], so novels fitting these genres like couldn’t be identified to
belong to these particular subgenres and were instead annotated with the supergenre dystopia,
while future similar works might get annotated with the more specific subgenres.

Even if annotation terms for particular more niche genres exist in the BookSamro data,
the classification is still up to the person doing the annotations and even similar works can
end up with different annotated genres. For example, Teemestarin kirja (2012) and Kudottujen
kujien kaupunki (2015) by the same author, Emmi Itiranta, are annotated into different genres:
dystopia and science fiction for Teemestarin kirja and fantasy and new weird for Kudottujen
kujien kaupunki respectively. The genre speculative fiction in general is sparsely annotated, even
though the term has been in use for decades at this point [38]. Something like the classification
of genres will always be affected by the person annotating works due to the subjective aspects
of exact genre determination.



6. Discussion

The new Ul has been available to the public since October 2023, after being in an internal
development phase, where it was tested by the members of the Semantic Computing Research
Group as well as by people of the Finnish Public Libraries. The idea of BookSamro 2.0 PORTAL is
to provide an alternative data-analytic Ul for the BookSampo KG, complementing, not replacing,
the original versatile legacy application with novel features. During the testing phase, the
most important data issues of the underlying KG were corrected as they were identified by the
new UI that makes the data more explicit to the user (e.g., missing labels and language tags,
multiple instances of the same entities, etc.). Also the Ul was improved and modified based
on the feedback and discussion between the research group and the Finnish Public Libraries,
but the UI has not been formally evaluated. However, based on previous implementations of
semantic portals utilizing the Sampo-UI framework, the framework is however suggested to
have good usability and scalability for the end user [22, 9, 39]. From a software developer point
of view, the Sampo-UI framework was deemed very useful by the main developer of the portal
who was not involved in developing the tool [20] before.

During this work, the new corrected KG of BookSampo has been made openly available using
the CC BY 4.0 license, and was published on the Linked Data Finland platform®® [19]. This data
publication makes it possible for DH researchers to make more analyses like the ones presented
in Section 5, and for software developers to create applications, such as the BookSamro 2.0
PorTAL presented in Section 4.

The Sampo-UI framework’s structure enables easily developing future improvements by
offering various ways to extend and customize the portal through features like custom com-
ponents based on the needs of the users. This flexibility was tested and demonstrated already
during the development work based on the comments from the members of the research group
as well as the people from the Public Libraries. Possible problems or lacking features could be
implemented and/or fixed in the future when they are identified. After the portal was made
public, some tweaks and improvements in the functionality have also been made based on user
feedback received by the Finnish Public Libraries.

Based on the usage statistics, the new BookSampo 2.0 PorTAL has around a dozen users daily.
The implemented analytics are limited in what they track due to privacy reasons, but based
on the feedback received, users are formulating their own queries and are looking to share
these with other people. This wish for a sharing functionality was noted by the Finnish Public
Libraries and the wish was recorder to be developed into a new feature in the Ul in the future.

The case study on diversity, performed on the BookSamro data gave indications of Finnish
literature in general having become more diverse in the last five decades. Overall, the results are
encouraging in regards to the future of Finnish literature: the publication numbers—especially
of works originally written in Finnish—are rising during the whole 50-year period. This finding
contradicts previous fears of Anglo-American literature becoming even more dominating in
Finland [40]. Nevertheless, the strong position of Finnish language could also be seen as
an indication of domestic literature not really reflecting the reality of today’s multicultural
Finland, but rather representing only people who write in the official languages of Finnish or

#¥BookSampo data homepage: https://www.ldf fi/dataset/kirjasampo/



Swedish [29], suppressing cultural minorities.

As to translated works, Finnish literary space seems to become more diverse in terms of
author backgrounds and translated languages. This diversity, however, is biased by genre. When
looking into diversity within popular fiction, the works being translated were largely centered
around dominating Anglo-American and Nordic groups. This could be due to popular fiction
being viewed as something to consume for entertainment—not something that should challenge
the reader or having high ’literary capital’ or prestige. Following this line of thought, the market
value might become more important than the literary value when making translation decisions.
From that point of view, it is positive that the publisher field is growing in the number of
different actors, as this might foster diversity through competition in the future.

The data analysis performed in the scope of this project only focused on the metadata, so
textual analysis on the content of the books present in the data would likely give more insights
on the changes that have happened in the Finnish literature scene in the last five decades
in terms of diversity. The quantitative nature of the analysis done here also required some
compromises made with the choices of, e.g., using the officially annotated nationality, binary
choice of gender”, as well as original language as measures of diversity as they might not paint
the whole picture of the diversity of the author identities or the contents in the novels.

In addition to the annotations not necessarily giving all the relevant information about a
person or a work, it also should be noted how subjective or difficult some aspects might be to
annotate. New genres are born and defined all the time, and people might appreciate different
qualities in a text, which will reflect on the annotations of different annotators. The existence
of the hand-crafted annotations on things like genre in the first place do provide added value
to the data and with more development and unification could potentially be used in future
research to look at Finnish literature in a more general sense instead of focusing just on novels
from a certain time period. The performed analysis acts as proof that this data set could be used
for Finnish literature research, which it previously hasn’t been properly used in. The data set
has been used in Hackathons to answer some general questions about Finnish literature and its
evolution, but never to this extent as in this project. In a way, this data analysis could be seen
as a ‘gambit’ to discuss the evolution of Finnish literature by illustrating the broad lines of what
has been happening in the bigger picture of the Finnish literature scene.

7. Related Works

Linked Data and ontologies have been used in libraries [41], museums, and archives [42, 43].
Using LD is advocated by major library organizations, such as IFLA*® and OCLC *!, and several
libraries provide their collections as data in this form [44]. LD has been used in building

*The binary division of ‘male’ and 'female’ in the analysis is a limitation of the BookSampo data. There are no
currently annotation options for non-binary gender identities in the data and people with uncertain gender
identities or those falling outside of the gender-binary have been left with an unannotated gender.

“https://www.ifla.org/references/best-practice-for-national-bibliographic-agencies-in-a-digital-age/
service-delivery/linked-open-data/

“Thttps://www.oclc.org/research/areas/data-science/linkeddata/linked-data-overview.html



infrastructures, such as ARIADNEplus *? for archaeology, Linked Art*® for fine arts in the
US. and beyond, and in local efforts in Italy [45], the UK. [46], and Finland [47, 8] to list
a few examples. Cultural Heritage and DH have become a major application domain for
LD technologies [48]. However, there has been less research on how to use the LD through
intelligent Uls [7].

The potential of metadata has also been recognized in digital literary studies. The analysis
and interpretation of bibliographic metadata allows for studying long-term patterns in literary
history [49]. This quantitative approach fits well with the idea of distant reading, the application
of computational methods in literary studies [50, 51, 11]. Rather than focusing on certain
canonical works, distant reading aims at providing another perspective to complement closer
analyses of some works [50]. Previous computational literary studies have focused on literature
written in English, e.g. to study the literary canon of English and American literature in the 19th
and 20th century [52, 53], and the themes in the 19th century novel [54]. Moreover, few projects
have used LD resources to connect heterogeneous sources for an enriched view. Addressing
these gaps, the BookSampo LD opens a new Finnish perspective to computational literary
studies.

The ideas behind the Sampo model used in our work have been explored and developed
before in different contexts. For example, the notion of collaborative content creation by data
linking is a fundamental idea behind the Linked Open Data Cloud movement®* and has been
developed also in various other settings, e.g., in ResearchSpace®. The idea of providing multiple
analyses and visualizations to a set of filtered search results has been used in other portals, such
as the ePistolarium®® [55] for epistolary data, and using multiple perspectives have been studied
as an approach in decision making [56]. Faceted search [57, 58], known also as view-based
search [59, 60] and dynamic taxonomies [61], is a well-known paradigm for explorative search
and browsing [62] in computer science and information retrieval, based on S. R. Ranganathan’s
original ideas of faceted classification in Library Science in the 1920’s [63]. The two step study
model used in our work has been used, e.g., in prosopographical research [64] (without the
faceted search component). The novelty of the Sampo Model lies in combining several ideas
and operationalizing them for developing LOD services and applications in Digital Humanities.

8. Conclusions and Future Work

The new Ul offers the users a new and more intuitive way to explore the BookSamro KG
compared to the old portal with its limited search functions. A key novelty in the new UI
is the idea of integrating data-analytic tools seamlessly in the a library collection publishing
system: the users can now also easily analyze the data they are presented without having to
learn languages like Python to work with the result data from SPARQL queries. The underlying
data offers possibilities for more specific queries and analyses for those who are able to query
and process data. The new Ul can serve as an intermediary step in DH research.

“https://ariadne-infrastructure.eu/
“https://linked.art/
“https://lod-cloud.net
“https://www.researchspace.org
*http://ckec.huygens.knaw.nl



The underlying BookSamro KG has a lot of potential to be used in literary DH research, but
has not widely been used for it yet. With the new Ul researchers could easily browse and explore
the underlying data without needing to be familiar with technology like SPARQL or Python
that would be needed otherwise. In addition to not needing to be familiar with the technology,
the UI could be helpful in just narrowing down the are of interest to be researched, as finding
interesting topics or questions could be easier with the Ul than trying to scour through the
BookSamro KG itself with its nearly 9 million triples.

The BookSamro data encompasses multiple aspects of the Finnish literature scene from
novels to other formats of literature and contains rich metadata on these works. The data has a
high potential for being used in Finnish literature research but has largely remained unused
in spite of this. The data analysis carried out on the data strongly indicates that the data can
indeed be used for DH research with success after doing some preprocessing to deal with the
some of the problematic aspects of the data. The data analyses that were done as a part of this
project was limited to just novels and a certain time period, leaving a lot of potential themes
and subjects to be yet researched using the BookSamro data. In addition to this, the presented
data analyses could benefit from combining it with some more close-reading approaches, e.g.,
by doing also text content analysis on some of the selected works from the works falling within
the scope of the initial analysis.

The BookSamro 2.0 PorTAL could easily be extended in the future due to the nature of
the Sampo-UI framework. The BookSamro KG includes data on several types of works, e.g.,
poems and short story collections, that could easily be added to the portal as perspectives after
assessing the quality of that data and the annotations related to them. The components and
visualizations present in the portal could be expanded as well based on the needs and wishes of
users and their feedback.

Another avenue for further development is to apply to the model presented and software
openly available to publishing and analyzing other literary datasets. According to our experi-
ences [10] on developing over 20 Sampo portals [7], the declarative Sampo-UI framework can
easily be attached to virtually any SPARQL endpoint and be adapted to the underlying data
model and ontologies used.
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