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Introduction

Robert Hesselbach @, José Calvo Tello @,
Ulrike Henny-Krahmer @, Christof Schéch @, Daniel Schlér

1. A New Subdiscipline: Digital Stylistics

The increasing access to massive amounts of digital texts in the last decades has allowed
different disciplines to emerge or flourish. Disciplines from the humanities (linguis-
tics, literature, history, and philosophy, among others) and computer science (natural
language processing, computational linguistics, information retrieval) have created and
made use of a new generation of resources, for example corpora, websites, digitized
collections, annotation tools, and methods of analysis. Although the disciplines share
many interests and methods, there are also specificities about their research objects and
the research questions they tackle.

Stylistics is one of the traditional disciplines in the humanities that has benefited
from these new resources. The main focus of this discipline is investigating the lin-
guistic style of texts, and literary texts are the object of analysis more frequently than
in many other linguistic subdisciplines. In this way, for decades, stylistics has been an
interdisciplinary field where linguists and literary scholars have engaged in fruitful
discussions.

In the past years, several projects and working groups have coined the concept
of digital stylistics differently. Digital stylistics combines two previous research fields:
digital humanities and stylistics. Digital stylistics is more specific than digital human-
ities, probably because the researchers needed to use a narrower label to define their
community, research objects, and interests since the digital humanities community as
a whole has become considerably larger and more diverse in the past decade. However,
digital stylistics remains an interdisciplinary field, similar to both digital humanities
and stylistics themselves, and it helps to challenge, confirm, or correct existing research
paradigms using digital methods.

Moreover, in the past years, several disciplines related to computer science (data
mining, machine learning, computational linguistics, artificial intelligence) have influ-
enced and shaped several new subdisciplines in the digital humanities. This influence
is visible in many articles in this book, in which methods from computer science are
applied to humanities data. The explorative perspective has been widely applied in
the past years, for example with the creation of character networks or the use of topic
modeling, clustering techniques, or word embeddings. In many cases, this explorative
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use is combined with a proper evaluation of the options and parameters that the meth-
ods offer. A further possibility is the proposal of new theoretical models, which can
be expressed through computational means to structure specific phenomena from the
humanities, or the development of new computational methods to investigate specific
humanities research questions that could not be answered with previous methods.

Regarding the research object, categories of texts are frequently described by
metadata and linguistic features. With categories of texts, we are referring to groups of
texts defined, for example, by a common author, the genre, the year of composition or
publication, the complexity of the text, or the degree of canonization or literariness.
The linguistic features can be extracted from different linguistic levels: phonological,
graphemic, morphological, lexical, semantic, syntactic, and pragmatic. In addition,
content-related features can be taken into account, for example, the place or time
span of the plot. This kind of study of textual categories or groups of texts through
linguistic and other types of textual features can be seen in many chapters of this vol-
ume. To mention two examples, Laura Herndndez-Lorenzo uses lexical information to
study two textual categories: authorship and periodization. On his side, Andreas van
Cranenburgh looks at specific morphosyntactic units in Dutch to better understand
their impact on the perception of literariness.

2. The Founding of Digital Stylistics

and Its Recent Development

Another evidence for the interdisciplinarity of digital stylistics can be seen in its pio-
neers, who started analyzing stylistic features with computational means in the 1980s.
One of the most frequently cited authors in articles about the style and linguistic par-
ticularities of corpora (not necessarily literary ones) is Douglas Biber. His pioneering
work has shaped not only the understanding of corpus linguistics but also many other
subdisciplines of digital humanities which mainly work with texts. In their article “Ex-
ploring Fictional Styles along Universal Dimensions of Register Variation,” Douglas
Biber and Jesse Egbert lay out the principles of multi-dimensional analysis and present
the results of such an analysis for English across discourse domains. The authors can
show how two dimensions, the fundamental opposition between clausal versus phrasal
discourse and the opposition between narrative versus non-narrative discourse, play an
important role in fictional literature.

On the side of literary texts, John Burrows” work was an early precursor of the
application of computational methods to literature. Digital humanities and, more spe-
cifically, the areas of stylometry and digital stylistics are in great debt to this pioneering
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scholar. Not only did he employ many methods unknown to the humanities to this
point (such as principal component analysis), but he also developed specific new meth-
ods himself (Zeta, Delta, lota) for a range of different research questions.

Since the 1990s, the application of computational and quantitative methods to
texts to analyze stylistic features has developed in several directions. A lot of stylistic
analysis has been done in corpus linguistics, a subdiscipline that is rooted in linguistics,
even though literary texts are also analyzed from time to time. For many years, literary
studies did not develop their own subdiscipline for the analysis of corpora, their own
corpus literary studies, a label that could have been possible but is not a reality in the
academic panorama. From the 2000s onwards, several new labels were coined, and one
gained momentum during the following years: digital humanities, referring to a very
broad area of which computational stylistic studies are only one specific part. However,
this is not the only label that appears: corpus stylistics, digital stylistics, and more recently,
computational humanities and computational literary studies. The latter terms focus on
the application of computational methods for analysis rather than the representation
and presentation of data. The adjective computational also emphasizes the importance
of quantitative methods. These new labels for subfields are a sign that the very general
interdisciplinary field of digital humanities is branching out again.

In order to situate the topic of this publication, digital stylistics, in the wider con-
text of different (sub)disciplines related to the digital and the humanities, we ran a
series of queries in a library catalog to quantify and visualize its results for the different
labels of disciplines. This catalog is called the Kroplus database and constitutes the
largest database of library records in Germany. It contains information about mono-
graphs (both printed and digital) and journals, but not about chapters, journal papers,
or conference contributions.

The queries retrieve the number of publications that contain the labels human-
ities computing, corpus linguistics, digital humanities, digital philology, corpus stylistics,
computational humanities, computer philology, stylometry, corpus literary studies, cultural
analytics, digital stylistics, and textometry in their title. To cover the terms in the two
most predominant languages of the Kroplus, for the searches, the terms were used in
both German and English, and the results for the translations were summed up. The
search is defined to also find publications that contain all the tokens of the label in
any order. That means a book with the title A Corpus Study of Literary Works would be
found for the label corpus literary studies since the title contains the three words from
the label. We also ran exact searches for each label, giving a similar distribution of
results but with around a fifth of the number of hits for each label, and many labels
with no exact hits.

As Figure 1 shows, corpus linguistics and digital humanities are the terms that ap-
pear most frequently in the titles of the publications, in more than a thousand mono-
graphs. humanities computing follows these, with more than a hundred monographs.

3
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Fig. 1 Frequency of discipline labels in the titles of publications
in the database K10plus (Hesselbach, Calvo Tello,
Henny-Krahmer, Schéch, Schlér, CC BY).

Next, a group of labels with around forty publications is formed by digital philology,
corpus stylistics, computational humanities, and computer philology. The following group
has around twenty publications populated by labels such as stylometry, corpus literary
studies, and cultural analytics. Finally, digital stylistics and textometry have fewer than ten
publications. The results show that the term digital stylistics, which is part of the title of
the present volume, is not the most widespread one. It addresses a quite specific field of
study and community. At the same time, by history, meaning, and research culture, it
is related in different ways to all the other terms that were queried and with which the
articles published here can be associated, as well, to different degrees.

Given the data presented in Figure 1, one may ask: How has the frequency of
these labels developed over time? When did digital humanities and corpus linguistics
gain momentum? Is their frequency still increasing, or have they already reached their
peak? To answer this, we ran queries in the same database extracting the frequency of
each label from the last 40 years. For better visualization, only the labels with more
than 20 publications in total are considered in this second figure.

Figure 2 shows how the number of publications with the label corpus linguistics
in their title was increasing solidly until the year 2015, with over 100 publications per
year. Since then, it seems that the number of titles has been rather stable, with around
90 monographs.
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The label digital humanities appeared in the late 1990s and showed a steep devel-
opment in its frequency a decade later. In 2010, only 20 books had this label in their
title, but the number increased rapidly during the following years. It appears to peak
in the year 2016 with 185 publications and its frequency seems to have stabilized since
then with around 160 monographs. The rest of the labels show differences in their
chronological frequency. An interesting group of labels is humanities computing and
computational humanities. While the first is one of the most frequent labels up to 2000,
the second shows an increase in the number of publications since the 2010s (Biemann
etal. 2014), especially since 2020. This return to terms emphasizing the computational
in contrast to the digital was predicted by Hockey (2012).

Regarding the labels with fewer publications, stylometry shows a similar chrono-
logical distribution, with some publications in all analyzed decades. Corpus stylistics
seems to appear during the decade of 2000, with a few publications each year since
then. Computer philology starts in the 1990s and keeps appearing in the title of some
publications from then on. The labels corpus stylistics, digital philology, and corpus lit-
erary studies appear mainly in the twenty-first century. Finally, cultural analytics only
appeared in the last years of the 2010s. An interesting outcome is that no label appears
to have been abandoned completely by the community, as all the analyzed labels keep
being used for the titles.

What are the differences between all these subdisciplines? All these labels combine
two elements: On the one side, a reference to their main methodological framework:

Fig. 2 Frequency of labels in the titles per year in the database K10plus
(Hesselbach, Calvo Tello, Henny-Krahmer, Schéch, Schlér, CC BY).

5
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Fig. 3 Combination of the elements of the labels of
the subdisciplines (Hesselbach, Calvo Tello,
Henny-Krahmer, Schéch, Schlér, CC BY).
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corpus, digital, the root comput-, or the Greek-based suffix -mezry. On the other side,
there is always a link to a particular discipline from the humanities: linguistics, philol-
ogy, humanities, literary studies, or stylistics.

By combining both elements, the subdisciplines mark their affinity but also their
differences to the other fields. Computational humanities, for example, is connected to
digital humanities and to computational linguistics. In that form, the label could be read
as a message: our area of study is similar to the digital humanities, however, our meth-
ods are more similar to computational linguistics. As this volume shows in its different
chapters, digital stylistics shares interests with corpus stylistics and stylometry, applying
diverse methods from digital humanities. However, the research field is narrower than
that of digital humanities in general. On the other hand, the repertoire of methods
differs from the traditional ones in stylometry or corpus stylistics.

We doubt that all these (sub)disciplines and research fields can be understood
as mutually exclusive classes. In many cases, they show a great deal of overlap, with
scholars publishing or being active in journals, associations, and projects belonging to
several of these areas.

3. Digital Stylistics in Romance Studies

Traditionally, the majority of the publications in which literature is analyzed with com-
putational means have focused on English texts. The two pioneers mentioned before,
for example, have worked more frequently with English texts than with texts in other
languages. Some reasons for this fact are the lack of digitized material, state-of-the-art
tools, or financial support for projects concerned with other languages. A further chal-
lenge is that, in many cases, the only possible method to analyze multilingual corpora
is to first split the texts into monolingual corpora and then run parallel analyses. How-
ever, in the last decade, an increasing interest can be noted in working with languages
other than English or working with several languages. Some examples of this interest
are the versions of the tutorial platform Programming Historian in Spanish, French,
and Portuguese, the COST Action Distant Reading for European Literary History with
the European Literary Text Collection (ELTeC), the network Multilingual DH (http://
multilingualdh.org/en/) or the special interest group of the Alliance of Digital Human-
ities Organizations, Global Outlook::Digital Humanities. As we will describe later, the
CLiGS (Computational Literary Genre Stylistics) project at the University of Wiirzburg
(Germany) and this volume are part of this increasing interest in analyzing languages
other than English.

In the center of this volume are the Romance languages, a group of languages
that can be seen as being in the middle range when looking at the available resources.
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Often, there are fewer tools and digital linguistic resources, such as dictionaries or
annotated data, for these languages than for English. In other cases, available resourc-
es have been derived or translated from English, leading to gaps and a cultural bias
in them. In many cases, access to large collections of digital texts is more limited in
Romance languages than, for example, in German, when resources such as ZextGrid
or the Deutsches Textarchiv are considered. However, some Romance languages have a
privileged situation in comparison to others, as many articles in this volume do focus
on analyzing corpora in Spanish, French, and Italian.

There is also a specificity of the study of Romance languages in the German-speak-
ing area. In other countries the study programs and faculties are split into the national
traditions (Spanish Studies, French Studies, etc.), while these are generally grouped
together in Romance languages and literatures departments in the German-speaking
area. However, in recent years, many digital humanities endeavors have been defined
using national or linguistic frontiers. In the last decade, a series of associations have
emerged in the Romance languages-speaking countries, such as the Associazione per
UInformatica Umanistica e la Cultura Digitale, the Red de Humanidades Digitales, Hu-
manistica, Humanidades Digitales Hispdnicas, the Canadian Society for Digital Hu-
manities—Société canadienne des humanités numériques, just to mention a few from the
Americas and Europe.

In the German Romance Studies Association (Deutscher Romanistikverband), a
working group called Digitale Romanistik on digital humanities in Romance Studies
has been active since 2014. During the main conference of Romance studies (Romanis-
tentag) in 2021, a specific section dedicated to digital humanities took place for the first
time, organized by Digitale Romanistik. Furthermore, in the last year, some interdis-
ciplinary projects with a Romance studies background and a focus on computational
methods have been funded, such as the PhraseoRom project (Fesenmeier and Novakova
2020), a cooperation between the Université Grenoble Alpes and the universities of
Osnabriick, Erlangen-Niirnberg, and Bonn, the above-mentioned project CLiGS at
the University of Wiirzburg, or the Mining and Modeling Text project at the Trier
Center for Digital Humanities.

4. About this Anthology

The present publication is the outcome of the conference Digital Stylistics in Romance
Studies and Beyond, which took place in 2019 at the University of Wiirzburg from
February 27 to March 2. The aim of the conference was to foster research in digital
stylistics in the Romance languages and literatures, and to provide an opportunity for
international researchers in the field to share their work in order to strengthen the
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community of literary scholars and linguists working with these languages. However,
the amendment “and Beyond” aimed to keep the conference open for other languages
and literatures as well. As digital stylistics has a strong methodological focus and is
empirically oriented, the cross-language perspective and exchange of results between
different application areas are important to advance the field. This is the reason why in
this book one can find contributions on French, Italian, and Spanish as well as other
studies on German, English, and Dutch.

The conference was organized by the Early-Career Research Group Computational
Literary Genre Stylistics (CLiGS), a project that was based at the Department for Digi-
tal Literary Studies at the University of Wiirzburg and funded by the German Ministry
for Education and Research (BMBF) from April 2014 to March 2020. The overall
aim of the CLiGS project was to create a convergence between recent methods for the
quantitative analysis of literature, on the one hand, and fundamental research ques-
tions from genre theory and stylistics, on the other. Several subprojects were realized,
focusing primarily on French classical theater as well as Spanish and Spanish-American
novels from the nineteenth to the twentieth century (see Schoch 2017; Calvo Tello
2021; Henny-Krahmer 2023). The focus of the CLiGS project on Romance literatures
and the investigation of literary genres with quantitative and stylistic methods formed
the basis for the conference call and it also influenced the kinds of contributions that
are published in this volume. All the research results presented in the articles of this
book are based on the empirical, computational analysis of literary corpora chosen
to analyze and compare ecither major genres or subgenres of a particular major genre
(poetry, drama, prose).

By focusing on genres and subgenres for Spanish, José Calvo Tello analyzes in his
article “Classification of Genres through soo Years of Spanish Literature in CORDE”
the development of numerous genres over several centuries with the diachronic corpus
CORDE (Corpus diacrénico del Espanol) of the Spanish Royal Academy (Real Academia
Espanola, RAE). Several classification tests analyze the key factors for each category,
finding the length of the text to be a good predictor. A historical analysis furthermore
suggests a certain stability of the genres over time.

The next section, devoted to the computational analysis of poetry, begins with a
contribution by Laura Hernéndez-Lorenzo (Seville). The author works with Golden
Age Spanish poetry and Fernando de Herrera’s poems to analyze Herrera’s role in
the stylistic evolution from Renaissance to Baroque and to verify if the posthumous
edition of his poetry, Versos (1619), is more Baroque, as some critics have suggested.
Results point to the transitional role of Herrera’s work in general, with the detection
of a more Baroque component in the Versos edition. Subsequently, Nanette Rif3ler-
Pipka (Gottingen, now Bonn) deals in her contribution “Cross-Language Stylometry:
Picasso’s Writings in Spanish and French” with the poetry of one of the most famous
Spanish painters, Pablo Picasso. The hypothesis that Picasso’s writings and poetry

9
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are characterized by a unique style is tested with a Spanish and French corpus, and
in comparison to contemporary writers, the difference and distinctiveness can be
shown by cross-language analyses. After articles on French and Spanish, Jan Rohden
(Bonn) concludes the poetry chapter with a contribution on Italian. In his article
“Digital Approaches to Poetic Style: A Quantitative Stylistic Analysis of Italian Petr-
archism,” Rohden raises the question of to what extent digital methods can provide
new impulses for research on Petrarchism. A quantitative stylometric analysis of a
corpus of Italian love poetry is conducted to identify stylistically distinctive elements
of Petrarchism.

The following two chapters focus on the analysis of Spanish and French drama,
respectively, and starts with a contribution on the Spanish theater of the Golden Age
by Alvaro Cuéllar (Vienna, now Barcelona). In his article “Stylometry and Spanish
Golden Age Theater: An Evaluation of Authorship Attribution in a Control Group of
One Hundred Undisputed Plays,” the author presents a study on 100 Spanish Golden
Age theater plays whose authorship is undisputed in order to evaluate which algorithms
and which text length are effective for authorship attribution. In his study on French
drama (“Repetitive Research: Spitzer and Racine”), Christof Schéch (Trier) attempts
to retrace Leo Spitzer’s (1887-1960) famous stylistic reading of the tragedies of French
seventeenth-century author Jean Racine (1639-1699) using digital text collections and
computational methods of analysis, not only revealing new insights into Racine’s and
the classical period’s style but also serving to highlight the respective strengths and lim-
itations of established and computational approaches to stylistic analysis.

The following articles all explore narrative literature, with a focus on the nine-
teenth century at the beginning of this section. In her article “Family Resemblance in
Genre Stylistics: A Case Study with Nineteenth-Century Spanish-American Novels,”
Ulrike Henny-Krahmer (Rostock) applies the concept of family resemblance in a digital
genre stylistics analysis of subgenres of nineteenth-century Spanish-American historical
and sentimental novels, with a formal implementation of the concept and quantitative
evaluation. Besides the use of digital methods as an approach to soft categorization,
this analysis shows that the concept of family resemblance itself undergoes change.
Julian Schréter (Wiirzburg, now Munich) discusses how procedures of computational
and literary genre stylistics can be built and implemented in order to reconstruct the
ways in which genres undergo historical change, finding that genre stylistics should, in
general, be based on aesthetic interest. In his study on German literature (“Machine
Learning as a Measure of the Conceptual Looseness of Disordered Genres: Studies on
German Novellen”), Schroter outlines the specific historical situation of the German
Novelle as well as the basis of an aesthetic historiography of this disordered genre. He
suggests machine learning tasks be integrated into a psychological framework inter-
preting accuracy scores as a measure of the semantic looseness of the concept of a
specific genre within historical, literary communities.
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Turning to twentieth-century prose, Douglas Biber (Arizona) and Jesse Egbert
(Arizona) present an overview of results of multi-dimensional analysis of English across
discourse domains. In their article “Exploring Fictional Styles along Universal Dimen-
sions of Register Variation,” the authors show how the two universal dimensions, the
fundamental opposition between clausal versus phrasal discourse and the opposition
between narrative versus non-narrative discourse, are of great importance in fiction-
al literature. Andreas van Cranenburgh (Groningen) analyzes strong and weak pro-
nouns as a stylistic marker of literariness. In his study “Dutch Strong and Weak Pro-
nouns as a Stylistic Marker of Literariness,” he investigates the case of Dutch with a
corpus of literary novels and presents quantitative as well as qualitative judgments. The
results suggest that style is a prominent factor in the strong/weak pronoun distinction
and that a high proportion of strong pronouns is associated with literary prestige and
Dutch authorship. Robert Hesselbach (Erlangen-Niirnberg) explores in his contribu-
tion (“Investigating the Relation between Syntactic Complexity and Subgenre Dis-
tinction: A Case Study on Two Contemporary French Authors”) the ways in which the
analysis of the syntactic complexity of a narrative text’s sentences can help distinguish
between different literary genres for contemporary French novels (1979—2002). Based
on an analysis of both qualitative as well as quantitative features, the author argues that
syntactic complexity has very little influence on genre distinction and that the degree
of syntactic complexity is more likely to appear as an author-related characteristic.
The section concludes with a study (“Digital Stylistic Analysis in PhraseoRom: Meth-
odological and Epistemological Issues in a Multidisciplinary Project”) by Clémence
Jacquot (Montpellier), llaria Vidotto (Grenoble), and Laetitia Gonon (Grenoble). The
three authors analyze a large annotated corpus of novels (in French, English, and Ger-
man) from the twentieth and twenty-first centuries. A stylistic annotation methodolo-
gy of this corpus is proposed, which links the phraseological analysis of a large literary
corpus together with stylistic issues concerning its formal and literary implications,
through the concept of the motif.

The last two contributions in this anthology are concerned with Italian and Span-
ish literature of the twenty-first century, with Katharina Dzivk Lameira (Kassel) fo-
cusing on modern Spanish novels. In her article “Complexity and Style of Modern
Spanish Literary Texts,” the author discusses the question of whether text complexity
can be seen as a dimension of authorial style and the relevance of linguistic features for
the description of both aspects for modern Spanish literary texts. First analyses show
which features and parameters could be suitable for the description of some of the
novels analyzed. Michele A. Cortelazzo (Padova), George K. Mikros (Qatar), and
Arjuna Tuzzi (Padova) conclude this anthology with their article “Applying General
Impostors Method to the Ferrante Case.” By focusing on the contemporary Italian
author Elena Ferrante, the authors address Ferrante’s authorship investigation as a ver-
ification problem to analyze whether the real author behind Ferrante’s pseudonym is

11
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among the candidates considered in previous studies for a corpus of 150 novels written
by 40 authors and a non-literary corpus of 113 texts signed by 14 different entities.
In the literary corpus, Starnone emerged as the most likely author of Ferrante’s novels;
however, Starnone was not the only possible author since in many non-literary texts,
Raja, Martone, as well as the E/O publishing house staff and publishers, seem to have
made authorial contributions.

As all the articles in this book are concerned with the stylistic analysis of specific
linguistic and literary research data, the research results presented here will only be
fully transparent and reproducible if the underlying data is accessible. Therefore, the
editors of this volume encouraged the authors to publish their research data in an open
format, with an open license allowing for re-use and in a specific, identifiable version
corresponding to the state that the data had at the time of writing the articles. To facil-
itate the publication of the research data, a community was created on Zenodo, a ser-
vice provided by CERN for the long-term archiving and versioning of data, describing
it with appropriate metadata and making it citable through digital object identifiers
(DOIs) (Nielsen 2013). A Zenodo community serves to bundle different but related
data publications. Several articles in this volume are accompanied by data or code
records archived on Zenodo. Research data related to the other articles are, in part,
offered elsewhere. The volume itself is also published in Open Access form.

Both the conference and the publication would not have been possible without
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Classification of Genres through
500 Years of Spanish Literature
in CORDE

José Calvo Tello

Abstract  In this work I analyze the development of numerous genres in almost
five hundred years of Spanish literature. For that, I use a large diachronic cor-
pus composed by the Real Academia Espariola. After an introductory section, the
dataset is described, focusing on some important aspects of the distribution and
balance of the categories. Next, several classification tests are applied in order to
find out which parameters lead to the highest scores, and what the results for each
category are. The variance of these results is then explored using linear regression,
resulting in the length of the text being a good predictor for the classification
results. Finally, the historical evolution is analyzed, showing that the classification
results for genres neither get better nor worse over time, but remain stable.

Keywords genre, classification, Spanish literature, corpora

1. Introduction

Several researchers have applied computational methods for genre analysis during the
last 30 years. In general, works studying genres can be divided into two groups: the
ones with a greater historical interest, looking closely at the development of a few cat-
egories (Raible 1980; Schrott 2015; Underwood 20165 2019; Schréter 2019), and the
ones analyzing a larger number of categories with a cross-sectional and comparative in-
terest, trying to classify the different genres (Kessler, Numberg, and Schiitze 1997; Sta-
matatos, Fakotakis, and Kokkinakis 2000; Santini 2011; Jockers 2013; Schoch 2013;
Underwood 2014; Hettinger et al. 2016; Henny-Krahmer et al. 2018; Jannidis, Konle,
and Leinen 2019). This difference with respect to the perspective of the research needs
to be defined in an early stage of the work since it affects the data collection of texts
and labels. Until now, only a few studies (like Biber and Conrad 2009) have tried to
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combine both perspectives. However, the costs of this combination in terms of time
and money easily exceeds the possibilities of many research projects: it requires collect-
ing thousands of texts written in many centuries and labeled with dozens of categories.

Nevertheless, the collaboration between projects from different disciplines, such
as digital humanities and corpus linguistics, can open up new possibilities. The access
to data from institutions that have been gathering texts and metadata for years or
even decades is especially interesting. For Spanish, the Real Academia Espariola (RAE)
has played a central role in the composition of large corpora (Sinchez Sdnchez and
Dominguez Cintas 2007).

In this contribution, I combine the historical and the comparative perspective on
genre analysis. The research question that I pursue is the following: how do various genres
develop through the last five centuries of Spanish literature? Although certain works have
looked closely at the development of very specific genres such as science fiction (Under-
wood 2016) or historiette (Raible 1980, 341), it is uncertain whether the status or influ-
ence of genres have changed over time (Todorov 1976). On the one hand, it is possible
that genres had a greater influence in previous centuries in which the normative aspect
of genres was perceived to be stronger. If this is the case, the classification results should
deteriorate over time. On the other hand, the publishing sector has gone through an
increasing professionalization starting in the nineteenth century that could have caused
that texts belonging to a category becoming more clearly described in linguistic terms. If
s0, the classification results should improve over time. Of course, a third outcome is also
possible: that the classification results of genres stay stable as time goes by.

In the next section, I will first describe the dataset used. Then, the results of the
classification will be shown together with the influence of several classification param-
eters (algorithms, transformation, number and characteristics of tokens). In the third
main section, several characteristics of the categories will be tested to explain the vari-
ance of the classification results. Finally, I classify the genres in each decade, looking at
large historical patterns. To observe further details and the code used, the accompany-
ing Jupyter Notebooks can be accessed online.!

2. Description of the Dataset: CORDE

The diachronic corpus CORDE (Corpus Diacrénico del Esparnol) is one of the two
corpora that the RAE launched in 2002, along with the contemporary Corpus de Ref-
erencia del Espaniol Actual (CREA). Originally, the CREA was supposed to span the

1 hrteps://github.com/cligs/projects2020/blob/master/stylisitcs_soo_years_ CORDE/code/
Explanation%200f%20the%20results.ipynb
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most recent 25 years, while CORDE would append every year the texts that became
older than 25 years, considered already as historical (Sinchez Sinchez and Dominguez
Cintas 2007). In this manner, every year would cause the modification of the bound-
aries of both corpora. However, the development of a new corpus, Corpus del Espariol
del Siglo XXI (CORPES XXI), changed these plans. This new corpus covers the twen-
ty-first century and adds new texts every year. For this reason, the development of the
two original corpora of the RAE was frozen.

CORDE contains more than 34,000 texts and around 300 million tokens in its fi-
nal version. Its material comes from all Spanish-speaking countries, although the major-
ity are from Spain (74 percent of the texts). The corpus contains metadata about genres
and topics, and literary works make up a considerable part of the corpus. The dates
of production are between the eighth century (with only a few instances) and 1974
(Sdnchez Sdnchez and Dominguez Cintas 2007). The corpus aims to be a representa-
tive sample of the language for research purposes (Sinchez Sdnchez and Dominguez
Cintas 2007, 143; Rojo Sinchez 2010). Until now, the users have access to websites
of CORDE or CREA that allow queries using several filters, such queries in the text,
author, title of work, medium, etc. Its acceptance as a standard tool by Hispanic schol-
ars is high (Kabatek and Pusch 2011), although it has also received critique by several
researchers who have highlighted the poor philological quality of the medieval section
(see a discussion in Rodriguez Molina and Octavio de Toledo y Huerta 2017).

Until recently, researchers could not have access to the full text version of these
corpora. The reason given for this were copyright issues relating to the editions of the
texts. However, in the last years the RAE has published more data extracted from the
corpora and signaled its availability for research requests. In the case of my doctoral
thesis (Calvo Tello 2021), I requested the frequencies of the tokens per document. This
information cannot be protected by the status of the edition anymore since it does not
contain the original text; it only contains facts about the analyzed object (more specif-
ically, how frequently each token appears in each text). Along with this statistical data,
several metadata fields were available as well.

To explore the historical development of the genres and topics I use the main label
that the RAE assigns to each text. Table 1 shows the original labels and their translation
into English.

To my knowledge, these labels do not follow any previous classification system or
taxonomy of genres. Many of them could be grouped together in broader groups (such
as verse, prose, expositive texts about a topic, etc.). However, it is necessary to recognize
that finding a set of labels which can be used of a such a long span of time for such
a wide community is an almost impossible task. These labels may be imperfect, but
constitute a reasonable solution.

How is the distribution of these categories over time? Figure 1 shows the number
of texts in each category over centuries.

17
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Table 1 Labels in Spanish and English

Label in Spanish Label in English

Artes y espectdculos Arts and entertainment
Ciencias aplicadas Applied sciences
Ciencias exactas, fisicas y naturales Exact, physical and natural sciences
Ciencias sociales y humanidades Social sciences and humanities
Derecho Law

Historia y documentos History and documents
Prensa Press

Prosa Prose

Prosa diddctica Didactic prose

Prosa dramdtica extensa Extensive dramatic prose
Prosa narrativa breve Short narrative prose
Prosa narrativa extensa Extensive narrative prose
Religién Religion

Sociedad Society

Verso dramdtico breve Short dramatic verse
Verso dramdtico extenso Extended dramatic verse
Verso lirico culto Cultured lyric verse

Verso lirico tradicional Traditional lyric verse
Verso narrativo culto Cultured narrative verse
Verso narrativo tradicional Traditional narrative verse

The bars show a very irregular pattern: the eighth and ninth centuries have very few
texts. From the tenth to the twelfth century the number of texts does not exceed one
thousand instances. The rest of the centuries can be divided into two groups: centuries
with more than 4,000 texts (the fifteenth, sixteenth, and twentieth century) and the
rest, with nearly 3,000 instances. Neither the number of texts per century nor the dis-
tribution of genres and topics over centuries are balanced. In order to gain a theoretical
perspective about corpora it could be desirable to obtain a similar number of texts for
different variables such as genre or century (Schoch 2017), but this collides with the
historic reality when looked at more closely. For example, it is not possible to balance
drama in verse and prose over centuries: drama was written mainly either in verse or
prose depending on the historical period. Likewise, it is unrealistic to expect journalis-
tic texts during the Middle Ages or the sixteenth and seventeenth century. Only a few
categories show a stable number of texts over more than three centuries and only one
category offers a minimal level of stability over the 12 centuries: legal texts.

The number of texts in each category is one possible way of exploring the cor-
pus. However, perhaps the categories have very different typical lengths in words. For
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Fig. 1 Distribution of genres in number of texts by century
(Calvo Tello, CC BY).

Fig. 2 Distribution of genres in number of tokens by century
(Calvo Tello, CC BY).
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example, journalistic texts are expected to be shorter than drama or prose fiction. For
this reason, the Figure 2 shows the number of tokens populating the category in each
century instead of the number of texts.

The overall picture does change notably. Until the twelfth century the pattern is
mostly flat, increasing to around 10 million tokens in the thirteenth and fourteenth
century. The rest of the centuries are populated by either around 20 million tokens (fif-
teenth and eighteenth century), or more than 40 million. Not only the total number
of instances in each century has changed from Figure 1 to Figure 2, but also the distri-
bution of each category. For example, legal texts predominate vastly in Figure 1, while
this is much nuanced in Figure 2 when tokens are counted. A similar effect occurs with
journalistic texts (red in Figure 1), whose proportion is reduced in Figure 2 (dark gray)
because these texts are typically short. On the contrary, lengthy narrative prose (dom-
inated by novels) has a larger proportion in Figure 2 than in Figure 1 because novels
tend to be very long texts.

In any case, both bar plots show that the distribution of centuries and categories
are not balanced, and the reason for that is to a certain point obvious: numerous cate-
gories do not exist in many of the centuries. Similar effects are observable when other
variables of the corpus are taken into account, such as the country where the text was
originated. Therefore, some countries have notably more texts in some centuries than
in others, and some genres were more profusely written in some regions than in others
(more details are to be found in the Jupyter Notebooks).

Instead of trying to artificially balance the corpus (Schéch 2017), I use it as it is
and will use a subsampling approach in the analyses. In any case, several variables will
be considered for explaining the classification results. However, the entire corpus is not
considered: Due to the previous philological critique and the great deviation in terms of
texts in the medieval section, only the texts from 1500 onward are analyzed. Addition-
ally, many texts shorter than 100 tokens are also eliminated. With these restrictions, the
remaining version of the CORDE contains 18,709 texts and over 192 million tokens.
More details can be observed in the Jupyter Notebooks accompanying this publication.

3. Results and Parameters Evaluation

When genre classification is pursued, the researcher needs to define the variables of
their data (language, categories, period) but also about the methods applied and which
features exactly are accessed by the algorithm. Previous research has closely analyzed the
effect of one or two of these so-called parameters (Kessler, Numberg, and Schiitze 1997;
Stamatatos, Fakotakis, and Kokkinakis 2000; Cervifio Beresi et al. 2004; Berninger,
Kim, and Ross 2008; Santini 2011; Allison et al. 2011; Schéch 2013; Jockers 2013;
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Underwood 2014; Hettinger et al. 2016; Calvo Tello 2019; Henny-Krahmer et al.
2018; Jannidis, Konle, and Leinen 2019). In this publication, I want to observe the
effect of several methodological options. More specifically, I consider the following
parameters:

— Categories: the 24 main categories defined by the CORDE

— Classifiers: ridge regression, support vector machines (SVC), logistic regression
(LR), decision trees (DT), and random forest (RF)

— Transformation of the token frequencies: logarithmic transformation, z-scores,
tf-idf, and binary

—  Number of features: 100, 1,000, 2,000, 3,000, 4,000, 5,000

— Punctuation: kept or deleted

All these parameters have been tackled in the previous studies on text classification
in the humanities or computer science cited above. How high the results of the clas-
sification will be for each possible combination of these five aspects is unknown. For
instance, logistic regression when using 5,000 tokens without punctuation and trans-
formed as tf-idf might be the best parameters for the classification of journalistic texts.
For other categories, the highest results could be obtained with other parameters.
These five aspects are tested in what computer science calls a grid search (Miiller and
Guido 2016, 262—64), that is trying every possible combination of the values of the
parameters.

For the classification, a series of steps are taken to control the tests. First, for each
category the corpus is split into two subcorpora of equal size, both containing the same
number of texts. For example, the category traditional narrative verse contains 452 texts
in the corpus. For its classification, the same number of texts from other categories are
randomly sampled. These two subcorpora represent the instances belonging positively
to the category, and those which do not. This produces a binary multi-label classifi-
cation for each genre. This process is repeated five times to control the effect of the
random samples of instances. The maximum number of instances in both subcorpora
is settled to 1,000 texts to save computational costs. Finally, ten-fold cross validation is
applied and the F1-score is measured in every test. A mean F1-score of this double loop
is calculated, which constitutes here the data points of the following visualizations. The
combination of all listed parameters above through the double loop produces a total of
276,000 iterations of classifications.

First, I would like to explore the results of the different categories annotated by
CORDE. In Figure 3, the 50 highest scores for each category are summarized in box
plots.

The red line at the bottom represents the baseline if an algorithm would ascribe to
all instances the same category (0.50 since the corpus has been undersampled to create
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Fig. 3 Results of the classification process by categories
(Calvo Tello, CC BY).

subcorpora of equal size). The results show that the classification results are clearly above
this baseline. The median of the box plots are between 0.82 F1-score and 0.97 (Artes y
espectdculos, Ciencias exactas, Prosa dramdtica extensa, or Verso dramdtico extenso) which
are almost perfect results. The lowest scores are achieved by Prosa lirica (Lyrical prose),
a hybrid category that can be easily accepted as difficult to differentiate from other
categories. However, the next worst results are for Historia y documentos (History and
documents), a category that I expected to show distinctive linguistic patterns that would
differentiate it from the rest. Besides how high the results are, they also show certain vari-
ance, with some categories with all their 50 top results very close to each other (Ciencias
exactas, Prosa narrativa extensa) while others encompass a variance of 10 percent (Prosa,
Prosa lirica, Prosa dramdtica). This will be closely analyzed in the following section.
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Fig. 4 Results of the classification process by classifiers
(Calvo Tello, CC BY).

Later on, I show the top results of several parameters. Since the baseline of 0.5 F1-score
is so clearly below the results, the next plots will not show it anymore. To maintain
consistent figures, enable comparison, and gain in detail visibility of the results, the
vertical axis will show from now on only the results between 0.90 and 1.00 F1-score.
As in the previous figure, each box plot contains the top 50 results of each analyzed
possibility. The results for the several classifiers are shown in Figure 4.

The box plots show two clear groups: decision trees and random forests with
lower results, and logistic regression, ridge and support vector machines with similarly
high results. A pairwise t-test between all these scores shows that the differences be-
tween these two groups are consistently significant (p-value<o.001), while the differ-
ences between the algorithms with better performance are not significant (more details
in the Jupyter Notebooks).

The second analyzed parameter is the transformation of the frequencies of to-
kens. The original data delivered by the RAE are first put in relation to the length of
the document, obtaining the relative frequency of each token in each text. After that,
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Fig. 5 Results of the classification process by transformations
(Calvo Tello, CC BY).

these frequencies are typically transformed in other ways. In many cases this decision is
associated with the field that the researcher feels closest to: z-scores in stylometry, tf-idf
or binary frequency in computer science, or logarithm in statistics. Due to the corpus
size, it was not feasible to run the algorithms using relative frequency.

Two groups of transformations can be observed in Figure s: tf-idf and z-scores
with lower results, and binary and logarithmic transformation with higher results.
When these are compared pairwise, the two groups show statistical difference (p-value <
0.001), but the differences are not significant within the groups. In other words, loga-
rithmic transformation does not yield statistically significant higher results than binary
frequency (more details in the Jupyter Notebooks). Although these results are similar
to what I have observed for my thesis (Calvo Tello 2021), binary frequency leads to



Classification of Genres through 500 Years of Spanish Literature in CORDE 25

Fig. 6 Results of the classification process by number of features
(Calvo Tello, CC BY).

notably higher scores in this case. This might be caused either by a greater number of
texts or because the texts cover a much longer span of time. Further comparison in
other corpora and languages would be of interest.

The next parameter is the number of features (frequently mentioned as most fre-
quent words or MFW) passed to the algorithms. The results for this are shown in
Figure 6.

The results improve up to 3,000 features (with statistical significance in every
step, p-value<o.01). From this point, the box plots overlap and there is no statistical
improvement. These results are consistent with previous analyses that have also shown
optimal results with around 3,000 features (Underwood 2014; Hettinger et al. 2016;
Calvo Tello 2021).

The last analyzed parameter deals with the question whether the typographical
tokens are good predictors for these categories or not. Although typographical char-
acters have shown a positive effect in the classification results in other corpora (Calvo
Tello 2021), in this case the results are nearly identical. The reason for this can be again
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the fact that a long period is being analyzed. Even when the medieval section has been
ignored for the analysis, the typographical conventions before the eighteenth century
are notably different to the latter period. A lack of homogeneity in the philological
transcription might diminish the positive effect of typography in this corpus. Further
details about this parameter can be observed in the Jupyter Notebooks.

4. Explanation of the Classification Variance

Every publication about genre classification observes that there is a certain variance in
the results: Some genres yield notably higher results than others. Although it might not
strike anyone as particularly surprising that erotic novels can be classified with higher
accuracy than social novels, the exact causes for that are still not fully explained. Previ-
ous research has put these differences in relation to the specificity of the features (Jock-
ers 2013; Calvo Tello 2021), or to the disagreement in the labels of human institutions
(Calvo Tello 2018). In this section, I want to observe whether the composition of the
categories in the corpus might be influencing the results. For this purpose, I run a series
of regression analyses comparing, for each category, two numerical variables: the F1-
scores and a second variable that hypothetically should predict the classification results.

For example, a question that has been raised is whether genres constituted more
robust textual categories in the past, but their importance has diminished over time
(Todorov 1976). Especially for the period of modernity at the beginning of the twen-
tieth century, several voices stated the decreasing influence of genres (Bradbury 1978;
Calinescu 1987; Romero Lépez 1997; Mainer, Alvar, and Navarro 1997; Buckley
2008; Longhurst 2008). To operationalize this hypothesis, I calculate the median year
of publication of all the texts of each category. The median year of novels in the corpus
is around 1900, while dramatic verse is typically earlier than 1700. These values are the
independent variable, plotted in Figure 7 as the horizontal axis, while the vertical axis
represents the mean accuracy of the classification results, measured in F1-scores.

The scatter plot shows that there is in fact a slightly decreasing tendency: The cat-
egories that were written in the earliest centuries of the analyzed corpus tend to yield
higher scores than the ones published in latter ones. However, the results show a large
deviation to the regression line. A regression analysis shows a p-value of 0.23 (in a Wald
test, as the SciPy library applies for linear regression analysis). In other words: although
there is a certain tendency to find lower classification results in latter centuries, it is not
statistically significant.

One of the possible reasons for this is the fact that the median year of publication
has reduced the thousands of data points of each publication into a single numerical
value for each category. This reduction might have removed too much information.
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Fig. 7 Scatter plot with the categories by their median date
and their classification results (Calvo Tello, CC BY).

Each category can also be captured by its chronological dispersion in the corpus. While
journalistic texts are placed mainly in only two centuries, other categories cover the
entire spectrum of centuries (exact science, short narrative prose, legal texts). To capture
this, I have also calculated the standard deviation of the dates of publication, and use
it as horizontal axis in Figure 8.

In this case the results show a much clearer tendency: The categories with greater
standard deviation in their publication dates tend to show also higher classification
results, like the category on the right of the scatter plot. On the contrary, press or lyrical
prose show a narrower span of years of publications and this correlates with lower clas-
sification results. This tendency is statistically significant (p-value=0.02).

However, this dispersion of the categories in the corpus might be hiding other
lurking variables that correlate with the temporal dispersion. Perhaps the categories
with a large standard deviation of years of publication are also the categories with more
instances. More data per category might be beneficial to the classifier. To operation-
alize this, I measure the number of texts per category and apply it as an independent
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Fig. 8 Scatter plot with the categories by their standard deviation date
and their classification results (Calvo Tello, CC BY).

variable. A regression analysis shows no correlation between both variables (p-value =
0.83). In this corpus, the size of the category cannot be used to predict the classification
results (the scatter plot and further details can be observed in the Jupyter Notebooks).

The effect of a further variable is derived from Figure 3, which shows that the
long versions of some categories tend to yield higher scores than the short ones. For
example, long narrative prose achieves higher results than its short counterpart. This
might be pointing toward a correlation between the length of the documents and the
classification results: The more words a text has, the more data the classifier has to pre-
dict its category correctly. In the following figure, each category is represented by the
median length in tokens of their texts. The position of the short and lengthy versions
of several categories (dramatic prose, dramatic verse, narrative prose) can be read in labels
of Figure 9.

It can be observed that in all cases, the long version of a category leads to higher
results than the short one. For example Prosa narrativa breve (short narrative prose) has
an F1-score around 0.90, while the Prosa narrativa extensa (long narrative prose) has an
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Fig. 9 Scatter plot with the categories by their median length in tokens
and their classification results (Calvo Tello, CC BY).

Fr1-score of 0.95. A regression analysis gives a positive slope (p-value<o.05), meaning
that each additional token contributes to a slightly better classification result. This
could also be the explanation for the low results of the category Historia y documentos
(history and documents): the texts pertaining to this category are among the shortest of
the entire corpus.

5. Genre Classification by Decades:
Historical Development of the Results
The most important question in this article is what is the general pattern of these cat-

egories over the five last centuries. Do the classification results become higher or lower
over time? As mentioned earlier, there are good arguments for both possibilities.
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Fig. 10 Scatter plot with the categories by their decade and
their classification results (Calvo Tello, CC BY).

To observe the classification results from a historical perspective, I split the corpus in
the 47 decades spanning between 1500 and 1970. In each decade I repeat the classi-
fication process explained in the previous section, analyzing all the categories. In Fig-
ure 10, each data point is one category in each decade.

The overall tendency is positive: the classification results tend to improve over
time. This seems to support the second hypothesis that the genres have gone through
a process of professionalization over time and therefore genres can be classified in later
centuries more accurately using linguistic features. However, this improvement is not
statistically significant (p-value=0.066). In other words, genres can be classified better
in later centuries, but that the hypothesis that this tendency is just produced by the
random variability of the data cannot be rejected.

That is the general pattern, but how does each genre evolve over time? To an-
swer this question, I have evaluated which categories do present a statistical tenden-
cy in their classification results. Only three of them show p-values under 0.05. Two
of them improve their classification results: Ciencias exactas, fisicas y naturales (Exact,
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Fig. 11 Scatter plot with three categories for which the classification
results show a statistical pattern (Calvo Tello, CC BY).

physical and natural sciences, p-value=0.03) and Prosa narrativa breve (Short narrative
prose, p-value=0.002). In comparison, the classification of the category Derecho (Law,
p-value=0.007) tends to get lower results over time. The tendencies of these three cat-
egories are shown in Figure 11.

Besides these categories, the rest lead to very similar results over the entire period:
Genres cannot be classified neither better nor worse as time goes by.

Figure 10 shows a positive tendency, although it is not statistically significant.
Nevertheless, I want to explore whether this trend can be explained by spurious vari-
ables. In the previous section, I have observed that the length of the texts correlate
with the classification results (Figure 9). The observed tendency in Figure 10 could be
partially explained if texts become lengthier as time goes by. To explore this, Figure 12
represents each text as a data point, with its year of publication in the horizontal axis
and its length in the vertical one.

Although there is a large variance in all periods, there is certain trend for longer
texts in the later centuries than in the earlier ones. This can be evaluated through a
regression analysis that confirms that texts tend to become longer, more specifically, 10
tokens longer each year on average (p-value<o.0o01).

If the classification of these categories leads to higher results with longer texts and
texts tend to become longer over time, the logical consequence is that classification
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Fig. 12 Scatter plot with the texts by their year and their
length in tokens (Calvo Tello, CC BY).

would tend to work better in the later centuries. This is what it was observed in Fig-
ure 10. To control for text length, I sample from the until now analyzed subcorpus,
taking only the texts in the middle range of length. More specifically, I calculate the
25th and the 75th percentile of the tokens and retain only the texts within this middle
range. That produces a corpus of 9,366 texts that are taken as the basis for a new clas-
sification test as described above.

The results of the classification in Figure 13 when the length of the texts is con-
trolled shows exactly the opposite direction from the one observed in Figure 10. In
this case, lower scores are obtained over time. However, as in the previous case, this
tendency is not statistically significant (p-value=o0.10). The length of the texts seems
to have an impact on the results: The direction of linear regression changes, and the
p-value increases, meaning that the probability of the pattern being caused by random-
ness is higher. Overall, the results reject both hypotheses about the development of
these categories over time: genres cannot be classified either better or worse over time;
rather, the classification accuracy remains stable over time. This outcome contradicts
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Fig. 13 Scatter plot with the categories controlling the length, by their
decade and their classification results (Calvo Tello, CC BY).

the expectations from many literary scholars who, as cited before, assume that genres
had greater influence, at least previous to the nineteenth century.

6. Conclusion

Have genres gained or lost importance over time? Did these labels describe the linguis-
tic content of the texts better in earlier than in later centuries? To answer this leading
question, I have used one of the largest diachronic corpora for Spanish composed by
the RAE, which recently has opened up new possibilities of accessing the frequencies
of tokens and metadata of their corpora. Larger datasets can reconcile the two per-
spectives on genre analysis: the cross-sectional and the historical one. Moreover, this
research is an example about how corpora launched some decades ago can be currently
combined with new methodologies such as machine learning.
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The first main conclusion of this contribution is derived from the description of
the dataset: The categories are neither balanced over time nor by other dimensions such
as geographical origin. Although this can be seen as a defect in the composition of the
corpus, a closer look reveals the impossibility of balancing genres such as dramatic texts
(in prose or verse) or journalistic texts over periods of several centuries. The data show
that some textual categories were produced more profusely during specific periods.

The second conclusion is that the multi-label classification yields very high results
for all genres, some of them being very close to perfect scores. Moreover, the parameter
analysis using grid search indicates that logistic regression (both in its classic version
and as ridge regression) and support vector machines achieve better results than de-
cision trees or random forest. Relating to the features, around 3,000 of them trans-
formed logarithmically or binary tend to acquire the best results.

The third conclusion points toward two variables that can predict the classification
results. In this corpus, the length of the texts of each category and the chronological
span of the published texts can predict to a certain degree the classification results. In
other words, if a genre tends to be populated by long texts, or if a genre was published
over a long period of time, its classification results tend to be higher.

The final conclusion about the historical development shows that classification of
genres remains stable over centuries. The results do not indicate either an increase or a
decrease in the classification results. In other words, the majority of the genres neither
gain nor lose linguistic distinctiveness. However, a closer look shows that two cate-
gories (technical scientific texts and short narrative prose) have a tendency to lead to
higher classification scores in later centuries, while legal texts show the opposite trend.

This research offers a Jupyter Notebook companion which can be consulted to ob-
tain deeper details than what is reported in this article.? Although these conclusions are
relevant, it would be necessary to observe similar questions in several datasets. It would
be of particular interest to analyze whether other sources of the labels of genres (infor-
mation from the cover, literary scholars” opinions, etc.) lead to similarly stable patterns
over centuries. Moreover, other languages might show dissimilar tendencies. Interdis-
ciplinarity and collaboration between academic and national traditions can lead us to a
deeper understanding of how cultures have changed over centuries through their texts.
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Digital Stylistics Applied to Golden Age
Spanish Poetry

s Fernando de Herrera Really a Transitional
Poet between Renaissance and Baroque?

Laura Herndndez-Lorenzo

Abstract  This paper applies Digital Stylistics methods to Golden Age Spanish
poetry, one of the most important literary periods of Spanish literature, and to
Fernando de Herrera’s poems, who has been considered a transitional writer
between the Renaissance style of Garcilaso de la Vega and the Baroque of Luis
de Géngora. The aim of this study is to analyze Herreras role in the stylistic
evolution from Renaissance to Baroque and to verify if the posthumous edition
of his poetry, Versos (1619), is more Baroque, as some critics have suggested. For
this purpose, a stylometry technique (Zeta), different features (words and PoS
n-grams) and parameters (PoS bigrams and trigrams) have been used. Results
point to the transitional role of Herrera’s work in general, with the detection of a
more Baroque component in Versos edition through some of the analyses.

Keywords stylometry, poetry, Baroque

1. Introduction
1.1 Golden Age as a Period in Spanish Poetry

The Golden Age—Siglo de Oro in Spanish—is a very well established and distinguished
period in the history of Spanish literature. According to Spanish literature scholars, it
covers literary works from the beginning of the sixteenth century to the end of the sev-
enteenth century, including works from Renaissance and Baroque literature in Spain.’

1 For more information on the emergence of this concept, see Rozas” chapter (Rozas 1983).
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This period is so well established that it counts a large number of studies, academ-
ic associations, such as the International Association Siglo de Oro (AISO),? the Society for
Renaissance and Baroque Hispanic Poetry (SRBHP)? or the International Association of
Spanish Drama of the Golden Age (AITENSO);* research groups, thematic conferences
and journals, etc.

From a traditional point of view, literary scholars have distinguished two main
and opposites periods—each of them having a very different style from the other—in
Golden Age Spanish poetry: the Renaissance and the Baroque. In the sense of style evo-
lution in this period and how the change from the first to the second style is produced,
there are some relevant studies, especially the book by Begona Lépez Bueno (2000),
and another one she coordinated (2006).

1.2 Stylometry Applied to Golden Age Spanish Poetry

It is well known that, although stylometric methods have been widely applied to
English texts, research in other languages is not as extensive. In the case of Spanish
texts, they suffer from few resources and repositories. Since it is necessary to have ma-
chine-readable texts available in order to enable computational literary studies, Spanish
scholars have focused on first creating the required resources. As a consequence, digital
humanities projects with Spanish texts mostly revolved around digital editions, digital
libraries, and databases, while stylometric studies were not very frequent.

However, there has been a notable increase in stylometric research in recent years. In
this sense, the most controversial anonymous Spanish works have already been ana-
lyzed with these techniques (de la Rosa and Sudrez 2016; Rifiler-Pipka 2016a; 2016b;
Blasco 2016), as well as plays attributed to Cervantes (Calvo Tello and Cerezo Soler
2018), and other authors (Garcia-Reidy 2019; Ulla Lorenzo, Martinez Carro, and Cal-
vo Tello 2021), Spanish novels of the Silver Age (Calvo Tello 2019; 2021), Middle Ages
works, and contemporary narrative (Fradejas Rueda 2016; 2019), among others.

2 Website of the International Association Siglo de Oro (AISO): https://aiso-asociacion.org/ (ac-
cessed: 31/10/2019).

3 Website of the Society for Renaissance and Baroque Hispanic Poetry: https://stbhp.org/ (accessed:
31/10/2019).

4 Website of the International Association of Spanish Drama of the Golden Age: https://aitenso.net/
(accessed: 7/11/2019).

5 Some examples for journals are Studia Aurea (https://studiaaurea.com/), Edad de Oro (https://
revistas.uam.es/edadoro), Caliope (https://stbhp.org/caliope/), or Hipogrifo. Revista de literatu-
ra y cultura del Siglo de Oro (https:/[www.revistahipogrifo.com/index.php/hipogrifo) (accessed:
12/10/2022).
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In the case of Golden Age Spanish poetry, there have been some applications of
stylometry and quantitative analysis. It is worth mentioning the studies on metrical and
semantic aspects in the ADSO project (Navarro-Colorado 2017; 2018), the automatic
detection of enjambment in the POSDATA project (Ruiz Fabo et al. 2017), studies
on the mythical fable and on Luis de Géngora’s style (Rojas Castro 2017; 2018; Les-
casse 2019; Riffler-Pipka 2019), an evaluation study on the use of metrical annotation
in several poetic corpora and, among them, in Golden Age Spanish poetry (Plechic,
Bobenhausen, and Hammerich 2018), a paper and a dissertation on the authorship of
a poetic work attributed to Fernando de Herrera (Herndndez Lorenzo 2019a; 2020),
a study on size constraints and strength of the stylometric signal applied to a corpus
of Golden Age Spanish poets (Herndndez Lorenzo 2019b), and a paper on stylistic
change on Golden Age Spanish poetry through network analysis (Herndndez-Lorenzo
2022). It is easily noticed that all this research is fairly recent, and definitely, there is
still much work to be done.

2. Our Research Case:

Fernando de Herrera as a Transitional Poet

Fernando de Herrera (1534—1597), also known as 7he Divine, is considered as one
of the most important writers in Golden Age Spanish poetry. According to respected
Spanish literature scholars, his poetry represents or acts as a bridge between Renais-
sance and Baroque writing (Vilanova 1951; Valbuena Prat 1960; Ruestes 1986; Lopez
Bueno 2000).

In addition, this view of Fernando de Herrera as a transitional poet between these
two styles is essentially related to the authorship problem suffered by his poetic works,
which is known as the textual drama. In life, Herrera published only one edition of his
poetry, titled Algunas obras (1582), and known as H. It includes a selection of his poetic
texts prepared by himself. However, some years after his death, the painter Francisco
Pacheco (1564—1644)—teacher and father-in-law of the great Spanish painter Diego
Veldzquez (1599—1660)—published a new edition of Herreras poems, titled Versos
de Fernando de Herrera (1619) and known as P. It included new poems and different
versions of the ones published in Algunas obras.

The debate started when the famous writer Francisco de Quevedo (1580-1645)
noted numerous and significant differences between the two editions. Since then, and
especially since the start of the twentieth century, academics and experts on Herrera’s
poetry have discussed the style and authenticity of Versos for decades without reach-
ing an agreement. On the one hand, erudite Italian academics (Battaglia 1954; Macri
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1959; 1972; Pepe Sarno 1981; 19825 1986; 1998) defended Herrera’s full authorship
and the probability of an evolution of Herrera’s style toward Baroque and the poetry
of Géngora. On the other hand, recognized Spanish philologists (Blecua 1958; 1975;
Kossoff 1957a; 1957b; 1965; 1966; Cuevas 1985) were against Herrera’s full author-
ship of Versos and suspected another writer’s hand on the text, presumably Pacheco’s,
who was also a poet as well as an admirer of Herrera’s writing.

The application of stylometric methods to this authorial problem supports the
authenticity of Versos (Herndndez Lorenzo 2019a). This is not the focus of the present
study, though. In spite of the authorship outcome, the relevant point is that different
positions on the controversy regarding the full authorship of the posthumous edition
are the result of different views on Herrera’s role in Spanish poetry. More specifically,
those scholars supporting Herrera’s full authorship defend that his style became closer
to the Baroque aesthetic, whereas the ones rejecting Versos authenticity do not believe
in this stylistic change and conceive 7he Divine as a Renaissance poet. Notwithstand-
ing the different opinions on Versos’authenticity, scholars from both sides of the debate
seem to reach an agreement on the more Baroque component of this edition’s poems.
This would be the most important difference between the poems published in life
and those published after Herrera’s death. Salvatore Battaglia, Jos¢é Manuel Blecua and
Cristébal Cuevas particularly stressed this distinctive Baroque component of Versos
(Battaglia 1954, 87; Blecua 1958, 391; Cuevas 1985, 99). For a more detailed account
on Fernando de Herrera as a transitional writer from literary scholars’ points of view,
see Herndndez-Lorenzo 2022.

2.1 Aims of This Study

To this point, we have reviewed some concepts of key importance for our study. On the
one hand, the interest in the period known as Golden Age Spanish poetry as well as the
state-of-the-art of stylometric applications to its texts and on the other hand, the case
of Fernando de Herrera as a transitional poet in this period, related to the controversy
about the posthumous edition of his poetry.

This provides us with a solid ground, contextualization and research questions for
our stylometric study on Fernando de Herrera’s poetic texts from the point of view of
its role in the fascinating and rich period of Spanish poetry of the Golden Age. Hence,
this study aims to answer the following questions:

— If we consider the first printed edition H, is Fernando de Herrera really a transi-
tional poet between Spanish Renaissance and Baroque?

—  What is the role of P in this? Is it as transitional as Herrera’s earlier edition? Or is
it more Baroque, as some critics have suggested?
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3. Stylometric Analysis

In this section, a stylometric analysis is presented to answer the previous questions. It
is divided into three main parts: firstly, the description of the dataset used in the exper-
iment—with some necessary preliminary steps and information on corpus building;
secondly, a brief explanation of the methodology applied in this study; and thirdly, the
discussion of the results obtained.

3.1 Dataset

In order to carry out a quantitative textual project on Spanish texts, the first obstacle
that the researcher must face is the unavailability of textual resources and the conse-
quent necessity to digitize some of the textual material on their own. Herrera’s entire
poetic works were—the undoubted and doubted—not available in a suitable digital
format. Thus, they were digitized through the application of optical character recog-
nition (OCR) software to the most authorized annotated edition (Herrera 1975). The
resulting text was revised and OCR mistakes were corrected manually. However, a
parallel version with modernized standard orthography was created, with the aim to
enable some of the computational analyses that cannot be done on the version with
historical orthography. On the basis of the original digitalized version, the modernized
one was prepared through manual and computer-assisted adaptation of the text to
standard Spanish orthography.® This way, it was ensured that spelling differences be-
tween the two Herrera’s editions were not an issue.”

In addition, more Spanish texts of the same period were needed in order to
answer the previous research questions, serving as a contextualization of Herrera’s
role and place in the poetic transition from Renaissance to Baroque. For this pur-
pose, some authors were highlighted as referents for these styles. On the one hand,
Garcilaso de la Vega (1501-1536), Juan Boscdn (1490-1542) and Juan de Almeida
(1542-1572) are considered important referents for Renaissance style by literary crit-
ics; on the other hand, Luis de Géngora (1561-1627) and Francisco de Quevedo
(1580-1645) are considered referents for Baroque style by literature scholars. Their
texts were extracted from the Corpus of Spanish Golden Age Sonnets, also known as

6 In order to speed out the process, some systematic changes, such as diacritics removal, were
carried out using the “search and replace” function in the text editor used (UltraEdit). Micro-
soft Word’s Autocorrect feature was also of great assistance in this process. The final version was
revised through a careful reading of the text.

7 For example, we find de/in H and d’e/ in I and they both stand for the same word (‘of the’).

41
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ADSO, (Navarro-Colorado, Ribes Lafoz, and Sinchez 2016). However, this corpus
was used with some changes:

Firstly, the ADSO corpus provides some of Herrera’s sonnets. In spite of this, in
this study our own digitized texts of Herrera’s works were used—selecting only son-
nets—, since the ADSO texts were not as complete and, most importantly, combined
the doubted and undoubted compositions, regardless of the particularities and autho-
rial problems presented by the posthumous poems. In the case of P, the analysis was
restricted to its unique poems, that is, the new ones, which were not published in A.
This sub-corpus was called P2.8

Secondly, the ADSO texts were contrasted with the digitized texts of Herrera
and Pacheco in order to ensure that there were no orthographic differences which
could interfere in the analysis.” This was done automatically through the extraction of
keywords and the application of the oppose function in the szylo package in R (Eder,
Rybicki, and Kestemont 2016).

As sonnets are very short, the poems written by each of the authors were collected
together in one or two files per author, depending on the size of the resulting text.
In terms of corpus balance, all authors are from Spain and male. It is well balanced
in terms of period, since it contains only Golden Age poets, starting from the early
Renaissance and the beginning of the sixteenth century, embodied by Garcilaso de la
Vega, to the Baroque climax depicted by Géngora and Quevedo’s poems; and literary
genre, as it only includes poetic texts, and even from only one sub-genre, as all are son-
nets. Also, if one considers that the main goal of this study is to establish Herrera’s role,
who is a Sevillian male writer, the resulting corpus, albeit not perfect, seems adequate
enough to answer the research questions.

3.2 Methodology

As mentioned previously, stylometric techniques are used with the aim of answering
the research questions. The next step was, then, to choose which was the most accurate
for our purpose. Despite being less popular than Delta (Burrows 2002), Zeta (Burrows
2007; Craig and Kinney 2009) has revealed itself as a powerful tool for comparing and
contrasting corpora with the aim of finding which words are unusually more frequent

8 With the aim of avoiding possible biases created by poems that appear in both editions, the
analyses are restricted to the new poems of P.

9 Spelling and orthographic differences are one of the features that emerge when comparing cor-
pora. Using the oppose function in sylo, one of the preferred words for Herrera and Pacheco’s
texts was solo (‘only’), whereas one of the avoided words—and preferred by ADSO corpus—was
s6lo. When the orthography of this word was standardized to solo, both solo and sélo disappeared
from the preferred and avoided wordlists.
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in one corpus than others (Schéch 2017; 2018). As the goal of this paper is to mark
out the role of Herrera’s editions in the change of style from the Renaissance to the
Baroque in Spanish poetry, Zeta will assist us in answering this question in two ways:
firstly, determining which are the main features that typical poets of these periods
possess, and, secondly, using these features as a reference point to establish the place of
both H and P2.

The texts are analyzed across different features, in order to test consistency of
results: words and part-of-speech (PoS) tags. The analysis of word tokens is one of the
most effectives in stylometry to this date, whereas the examination of PoS n-grams is
of great interest for the periods under study, as literature scholars have claimed im-
portant syntax differences between Renaissance and Baroque Spanish poetry. For this
reason, a parallel version of the corpus was annotated with PoS) information using
the software Freeling (Padré 2011; Padré and Stanilovsky 2012). In order to keep
only the information of the morphological category, Freeling tags were shortened to
the two first characters (i.e. NC, that is, common noun, instead of NCMS, common
noun in masculine singular form). PoS bigrams and trigrams were chosen for this first
approach, with the possibility of using other n-grams in future studies. PoS bigrams
and trigrams were generated for each file using szylo and a script in R (see Appendix).
Finally, all the analyses were carried out using the szylo package in R (Eder, Rybicki,
and Kestemont 2016).

3.3 Results

This section presents the results obtained with Zeta. As mentioned previously, all the
analyses are restricted to the typical authors for each style, plus the case study, consist-
ing of Herrera’s editions. Poems from other Golden Age Spanish poets are not used
since their role in the change of style could not be as clearly established as with the
typical authors. In addition, since the interest here is in the more Renaissance or Ba-
roque component of the studied collections, and not in the authorial signal, using
more than one typical author for each style may be beneficial. Poems by the classic
Renaissance authors, as selected above, were collected in a first dataset (primary set),
while poems by typical Baroque authors were gathered in another one (secondary set).
This way, the two sets are contrasted for the more characteristic words of each of them
and to extract Renaissance and Baroque markers, applying Craig and Kinney’s idea of
authorial markers (Craig and Kinney 2009) to different stylistic trends. Lastly, Herre-
ras editions / and P were placed in a third set (test set) in order to see if, according to
the selected features and resulting markers, each of them was closer to the Renaissance
poets or to the Baroque ones. For this purpose, a two-dimensional plot was produced
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for every kind of analysis, carried out through the application of Craig’s Zeta on 1,000
text slices.'®

The first experiment uses the untagged corpus. In the resulting graph (see Fig-
ure 1), Renaissance poets form a pentagonal shape at the top left, while Baroque ones
form another shape at the bottom right. A and P2 appear at the center of the graph,
between the Renaissance and the Baroque groups, but, most interestingly, some of
their markers enter the Baroque shape created by Baroque markers and some are close
to them. This seems to suggest that both editions are indeed in a middle ground be-
tween Renaissance and Baroque, albeit closer to the latter. In this sense, P2 markers go
in greater quantity and more deeply into the Baroque markers zone, implying a more
Baroque component of P2 poems.

Regarding the underlying features for this analysis, a plot confronting the list of
preferred words by Renaissance against the Baroque and vice versa is at the Appendix
(Figure 4), completed with tables which include English translations of top preferred
15 words for Renaissance (Table 1 in Appendix) and Baroque (Table 2 in Appendix).
Words preferred by Renaissance are focused on unrequited love and how the poet expe-
riences it through his pain, thoughts and feelings (e, 1 feel, feelings, torment, thoughts,
sad, love, hope, die), whereas Baroque preferred words are far more open to the outside
world. In this sense, we find terms related with metaphors and images to describe the
woman’s beauty (gold, stars), terms related with religion (sin, piety, pilgrim), political
power (king, Spain, tyrant) and tempus fugit (smoke, ashes).

Besides that, special significance has been given to syntax as a distinguishable
feature between these two stylistic trends, and even some Herrera’s experts pointed out
that in syntactical terms, Versos would be much closer to Baroque than Algunas obras.
For this reason, the PoS tagged version of the corpus was also analyzed through the
same method and parameters.

Firstly, the PoS bigram corpus was analyzed. As a result, a list of PoS-tag bigrams
preferred by the primary set authors and avoided by the secondary set authors was pro-
duced, besides another list, in this case, of bigrams avoided by the primary set authors
and preferred by secondary set authors. Thus, including typical Renaissance authors
in the primary set and Baroque authors in the secondary set, the first list contains the
PoS bigrams preferred by Renaissance authors and avoided by Baroque ones—in other
words, it consists of the most characteristic Renaissance bigrams—, whereas the second
list incorporates the PoS bigrams preferred by Baroque authors and avoided by the Re-
naissance—featuring the most characteristic Baroque bigrams. The top 15 PoS bigrams
of each list can be found at the Appendix at Tables 3 (Renaissance) and 4 (Baroque),
completed with examples of use. The top PoS bigrams of Renaissance and Baroque are
fairly different. When comparing them, Renaissance seems to favor simpler structures:

10 As poems are very short texts, this small value was selected in order to enable the analysis.
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Fig. 1 Oppose (Craig's Zeta) using typical Renaissance authors (Garcilaso,
Boscdn and Juan de Almeida) in the primary set, typical Baroque
authors (Quevedo and Géngora) in the secondary set, as well as H
and P2 in the test set (Herndndez-Lorenzo, CC BY).

i.e., subordinating conjunction + demonstrative pronoun. In this sense, Baroque bi-
grams seem to suggest a more complex syntax: i.e. subordinating conjunction + adjec-
tive. It is also remarkable that most preferred Baroque bigrams include proper names,
suggesting that these are more frequent in typical Baroque authors: i.e., proper noun +
adjective, which comes out as the most characteristic Baroque PoS bigram structure.
Apart from the analysis of concrete features, / and P2 were included in the test

set, as in the previous analysis with the untagged corpus, and a visualization plot was
generated (see Figure 2).
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Fig. 2 Zeta on PoS bigrams (HerndndezLorenzo, CC BY).

The results obtained are of great interest. When considering the PoS bigrams annota-
tion, Herrera’s editions / and P are not only stylistically close to Baroque, as we found
out previously through lexical information (compare with Figure 1), but also syntacti-
cally. As a matter of fact, when their markers go into the Baroque zone, only a few of
H get into the Baroque shape, whereas most of P markers appear there. Thus, in terms
of PoS bigrams, P comes out as more Baroque than the edition published by Herrera.
After the previous analysis with PoS bigrams, the PoS trigram corpus version was
analyzed. Once again, a list with preferred words by typical Renaissance authors (see top
15 at Table 5 in Appendix), and another one with the preferred ones by characteristic
Baroque authors (see top 15 at Table 6 in Appendix) were produced. Top Renaissance
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Fig. 3 Zeta on Po$ trigrams (HerndndezLorenzo, CC BY).

ones feel more natural and harmonious for a Spanish speaker: i.e., preposition + per-
sonal pronoun + personal pronoun. As for Baroque trigrams, as with bigrams, proper
nouns are extremely frequent: i.e., main verb + article + proper noun, which is the
preferred trigram by Baroque authors. They also include much more complex and ar-
tificial syntactic constructions than Renaissance ones: i.e., common noun + common
noun + adjective.

Besides the analysis of concrete features, H and P2 were added to the test set in
order to analyze their closeness to Renaissance and Baroque markers, as done before
with the untagged and the PoS-tag bigrams corpus, producing the following plot (see
Figure 3).



48

Laura Herndndez-Lorenzo

As shown by Figure 3, once more the Renaissance authors and texts formed a
shape on the top left of the graph, whereas the Baroque authors formed another one at
the bottom right, smaller than in the previous one generated with bigrams (compare
with Figure 2). H and P markers appear at the center of the graph between both clus-
ters, as in previous analyses, but some of them go into the Baroque shape. The situation
is perhaps not as clear as in the case of PoS bigrams, but again P markers increase and
move toward the Baroque shape. Therefore, the Zeta result obtained with the PoS
trigrams agrees with the outcome obtained through the comparison of lexical features

and PoS bigrams.

4. Conclusions and Future Work

This paper presents a first exploratory analysis, applying methods of digital stylistics
and stylometry to questions of periodization and style evolution in Golden Age Span-
ish poetry through the case of Fernando de Herrera’s poems. A brief introduction on
Golden Age Spanish poetry was presented, as well as the discussion about Herrera’s
transitional role between the Renaissance and the Baroque. With the aim of placing his
poetic printed editions in the Golden Age period, some preliminary analyses have been
conducted after carefully preparing the corpus of his poems and of typical Renaissance
and Baroque Spanish poets. Using Zeta and across different features (words and PoS
n-grams) and parameters (PoS bigrams and trigrams), the results seem to confirm the
transitional role of the poems included in the editions published by Herrera, although
both editions would be closer to Baroque typical style, as depicted in Géngora and
Quevedo. Regarding the unique poems of the edition published after Herrera’s death,
contained in P2 sub-corpus, results unanimously point to even a stronger Baroque
component in them against / poems.

Naturally, this is a first approach to this question and future work would be need-
ed before drawing definite conclusions. In this sense, further exploration of these first
attempts and results is required, as well as a more comprehensive study and interpre-
tation of the decisive features for Renaissance and Baroque obtained with Zeta and
their relation to Herrera’s position in the change of period and style. Nevertheless, the
present paper serves as an example of applications of stylometric techniques to the
exploration of style evolution in poetry across different literary movements, and espe-
cially on the change from the Renaissance to the Baroque.

Finally, the results obtained in this study on Herrera’s poems show that it is worth-
while to apply techniques from digital humanities and stylometry to literary historical
questions in general, and studies of poetic and Spanish texts in particular, and that they
open up fascinating venues of research.
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Complementary materials to this study, such as the corpus, tables with preferred words /
PoS-tag n-grams of each period, and code used, can be found at this GitHub reposito-
ry: https://github.com/lamusadecima/Digital-Stylistics-Applied-to-Golden-Age
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Cross-Language Stylometry
Picasso’s Writings in Spanish and French

Nanette Rif3ler-Pipka

Abstract  For multilingual corpora—and in this particular case for the Spanish
and French writings of Pablo Picasso—we do not have an acceptable method
for quantitative literary analyses. This paper discusses the existing possibilities
to solve the problem of cross-language stylometry by comparing the results of
single-language stylometric methods but does not present a new method. Fur-
ther on, the hypothesis that Picasso’s writings and poetry are characterized by a
unique style is tested with a Spanish and French corpus, focusing on both the
semantic and syntactic similarities and differences. In comparison to contempo-
rary writers, the difference and distinctiveness can be shown by cross-language
analyses.

Keywords DPicasso, stylometry, part-of-speech, Romance literature

1. Introduction

The example of one of the most known artists who wrote half of his experimental texts
in his native language, Spanish, and half of them in the language of his exile country,
French, helps to illustrate one of the most urging problems for digital stylistics in Ro-
mance studies: cross-language analysis. If we don't want to use translations (and this is
out of question for literary Romance studies), the only way to compare a multilingual
text collection is to separate the texts by language and compare them to texts of con-
temporary writers of the same language. The research in stylometry done in this field
so far is testing the functionality of different Deltas with different languages (Jannidis
etal. 2015; Rybicki and Eder 2011). This is very important to know before trying sty-
lometry with the same parameters (Deltas) on corpora in different languages. Though,
it does not help treating the problem of stylistics for authors writing in two (or more)
languages. Juola and Mikros started to think about “cross-linguistic stylometric fea-
tures” (2016) and analyzed a corpus of tweets by bilingual Twitter users (Spanish and

RiBler-Pipka, Nanette: Cross-Language Stylometry. Picasso’s Writings in Spanish and French, in: Hesselbach, Robert,
et al. (Eds.): Digital Stylistics in Romance Studies and Beyond, Heidelberg: Heidelberg University Publishing, 2024,
pp-53-80. DOI: https://doi.org/10.17885 /heiup.1157.c19366
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English). The results, though, cannot easily be adopted on the question of literary style:
They suggest “cross-linguistic similarities” (Juola and Mikros 2016) based on features
like length of tweet and word-length. One might argue that this is due to the media
Twitter that forces users to be short in every language. The similarities in French and
Spanish texts by Picasso are probably proven by different style markers which are to be
detected initially by close reading.

Since Picasso started to publish part of his writings (mostly his two plays) in the
late 1930s and 1940s, readers and critics tried to catalogize or to cluster them into
literary history (Leiris, 1966; Eluard, 1934; Sabartés, 2017). His exceptional style was
compared to James Joyce, Paul Eluard, Guillaume Apollinaire, Federico Garcia Lorca,
Rafael Alberti, G6ngora, Mallarmé and other authors known for innovative avant-gar-
de-like style (Heydenreich 1979; Ferndndez Molina 1988; Béhar 1993; Goddard 2006;
Michaél 2008; Riffler-Pipka 2015). Several papers have been published about stylom-
etry on James Joyce (O’Sullivan, Eder, and Rybicki 2018; O’Sullivan 2014; Clement
2013), but fewer about the authors of avant-garde literature in Romance languages
(Calvo Tello 2019). While using close reading as a method of stylistics it is possible to
compare texts by examples of phrases, motives, etc. If necessary and well-argued this
comparison may combine several languages, periods and genres, e.g. to speak about
related works like the plays by Alfred Jarry and Picasso’s prose poem on Guernica
or about the baroque mannerist poems by Gdngora and Picasso’s twentieth-centu-
ry avant-garde poetry (concrete examples in Rifller-Pipka 2015, 369—71. (Jarry) and
261-63 (Géngora)). Digital stylistics needs, out of mere technical and algorithmic rea-
sons, a common ground for comparison: same language, same period, same genre. On
the one hand that seems to be a disadvantage: if you want to compare the ideas Picasso
took from Mallarmé to write his Spanish texts, the intertextual links are hidden in
the difference of languages. Certainly, some influences are measurable (like the aban-
donment of punctuation which Picasso indeed borrowed from Mallarmé) and some
are only traceable in close reading, because they represent the re-use of broader ideas
(like the surrealist combination of disparate elements). On the other hand, stylometry
has the advantage to free itself from the ever cited canon and to compare far more
texts in a quantitative way (even if we know that selection process is still to be consid-
ered). Previous work (Rifiler-Pipka 2019a; 2019b) showed rough stylistic resemblance
between the French writings of Picasso and Raymond Roussel (Nouvelles impressions
dfrique [1901]) and Ramén Gémez de la Serna for the Spanish writings. Roussel
was named by Michaél (2012, 166-67) as possible model but both authors would not
necessarily have been on the list of candidates for influences before the quantitative
analysis (shown in Rif§ler-Pipka 20192; 2019b). However, a direct comparison to the
two-language corpus of Picasso’s writings alone is still missing and will be discussed in
this paper.
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2. Hypothesis

Picasso wrote over 200 Spanish and over 300 French prose poems. His very particular
style of writing is hard to describe and even harder to catalog as part of literary his-
tory. The mere label of prose poem can be doubted, but we are missing the accurately
fitting description. I do not completely agree with the concept provided by Enrique
Mallen (Mallen 2009; 2012; Mallen and Meneses 2019, for a discussion on that point
see Rifler-Pipka 2015, 40—42) that Picasso repeats his cubist painting in his writing.
Nevertheless, comparing Picasso’s writing with the technique of montage (also cited as
“rhizomatique” by Michaél 2012, 163) is very tempting. Similar to geometrical forms
in cubism, Picasso uses words or grammatical elements in poetry to build new images
out of the very same things. By close reading we come to the hypothesis that in both
languages, Spanish and French, we find the same technique, pattern, and system. If
we follow up this hypothesis, we have to compare the prose poems not only regarding
their content and semantics, but also regarding the syntax, word distribution, and oth-
er stylistic markers. At this point cross-language stylometry comes up.

Still, using stylometry as a method means to compare quantitatively a set of texts
based on style markers (features) like word frequencies, etc. and it is not possible to
compare texts of different languages in the same experiment. All efforts done in this
direction end up with translations which necessarily influence the results and make
them less robust (Heydel and Rybicki 2012). There are more premises than language
for authorship contribution with stylometry (e. g. genre, period, etc.), but even exper-
imenting with genre- and/or period-mixes while checking the results for consistency,
methods like stylometry with R (Eder et al. 2013) do not accept two different languag-
es. We can demonstrate the language difference also with an example in Spanish and
French: The number of words for expressing “I think”, in Spanish pienso and French je
pense, are different because in Spanish no personal pronoun is necessary and the form
of the verb expresses the case. The only way to compare the very same author in two
languages is to be aware of these differences when using tools like the R package szylo,
with the same parameters to compare the results in the end. The evaluation and inter-
pretation of the results have to take this into consideration.

When Rybicki and Eder wrote about “cross-language authorial fingerprint” (2011)
and Eder about “Delta across languages” (2011) they tested style markers for different
languages to check if the most frequent words (MFW) are the best feature for author-
ship attribution—even for other languages than English. They prove that for French
MFW still are good style markers. However, this is not true for every genre: English
novels get higher rates than English epic poetry. If we agree on comparing the results
of stylometry on the French and Spanish corpus we should be very careful because of
the given difference of number of words. If yo (‘T') in Spanish is only used to underline
an expression (e.g., yo, tambi ‘Me too’) but usually not necessarily in combination of
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Table 1 Example for grammatical difference in Spanish and French

Spanish POS Spanish French POS French

hago ('l do’) “0" = 1st pers. sing. = Je fais ('l do’) Personal pronoun (subject)
POS: vmi + verb (1st pers. sing.) =

POS: pro +v

Dame el papel / “a” = 3rd pers. sing. Donne-moi le papier /  Verb (3rd pers. sing.);

Damelo (Imperative); Donne-le moi personal pronoun;

(‘Give me the paper’ /  “me” = personal pronoun;  (‘Give me the paper’ /  direct object =

‘Give it to me') “lo” = direct object = ‘Give it fo me') POS: v + pro + pro
POS: vmm + pp + pp

verb and personal pronoun this may influence the number of words. In consequence,
the MFW count in a French and Spanish corpus will differ enormously. Furthermore,
in Spanish object pronouns (e.g., /o, /a ‘it’) are attached to the verb (see Table 1). This
makes it even more difficult to compare the results of a method that counts and calcu-
lates the distribution of MFW in a corpus. For stylometry we keep MFW as dominant
style marker because they proved to be the feature that needs less presumptions than
others (Evert et al. 2017; Byszuk and Eder 2019).

In order to know how these differences will affect the results and the compara-
bility of the corpora we have to test it with different methods like frequency of MFW,
but also content words or parts of speech (POS) sequences. For choosing one of these
methods, it is necessary to look at the kind of differences and similarities we would like
to prove or test in Picasso’s writings.

From 1935 on, Picasso wrote many small and some larger pieces of prose po-
ems and two French plays during the time of German occupation in Paris 1942—44
(Table 2).

Astonishingly, the total sum of words in his Spanish and French writings over the
whole period of about 30 years is quite similar. Despite the grammatical differences
between Spanish and French (as shown above), the sums of words are very close. In
this calculation we did not count the plays and we need to point out that Picasso only
wrote in French in 1938, 1941—54, and in 1956 but wrote one of his longest and most
known fragment of poetry and drama, E/ Entierro del Conde de Orgaz, in 1957—59.

Picasso had moved to Paris, the European cultural capital at this period, in 1901
to pursue his career. He stayed, became very quickly a famous artist of the avant-garde
and was forced to stay when the civil war in Spain began in 1936. Picasso, himself,
thought much about communication across languages. His rather well-known prose
poem on translation proves this aspect:

Si je pense dans une langue et que jécris “le chien court derriere le lievre dans
le bois” et veux le traduire dans une autre, je dois dire “la table en bois blanc
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Table 2 Overview of the complete writings of Pablo Picasso in Spanish and French

SPANISH FRENCH

Date Texts Words Date Texts Words
1935 82 25,377 1935 52 9,454
1936 35 6,896 1936 98 13,233
1937 11 1,581 1937 46 8,853
1938 0 0 1938 29 6,284
1939 61 1939 12 3,180
1940 61 19,376 1940-41 44 7,035
1941-54 0 0 1942-44 17 2,860

(+2 plays) (+18,080)
1955 174 1945-46 0 0
1956 0 0 1947-61 48 5619
1957-59 1 5,966 - - -
1958-68 6 1,374 - - -
Total 200 60,805 Total 346 56,518
(+2) (+ plays=74,598)

enfonce ses pattes dans le sable et meurt presque de peur de se savoir si sotte”
(Picasso, October 28, 1935).

“If I think in a language and write: “The dog runs after the rabbit in the wood’
and want to translate it in another language, I have to say “The table of white

wood marks its paws in the sand and nearly dies of fear knowing himself that
silly’”” (translation by N. R.-P).

Here, he sticks to French, but still tells us something about translation without trans-
lating one language to another—how is this possible? There are traces of the first sen-
tence in the second one: chien ‘dog—pattes ‘paws’; bois ‘wood—bois ‘wood’; court
‘runs —enfonce ‘marks’) and some grammatical POS are repeated like the articles and
the prepositions (le, la, dans ‘i, ‘in’). Both sentences have an abstract poetic mean-
ing which is produced by using rather concrete expressions in weird combination.
However, we can draw at least two possible readings out of the translation-example by
Picasso:

1. Translating from one language to another means, particularly in the case of poet-

ry, new sense, new style, all in all it means a new creation.

1 It might be interesting to test the distribution of concrete and abstract words in Picasso’s writ-
ings following the example of the ongoing study by Ryan Heuser (2020).
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2. Translation produces new meanings, new poetry which might only hint to the
original without representing the original.

Based on the results of a close-reading analysis of the two corpora in French and Span-
ish we cannot say that Picasso just translates what he is thinking from one language to
another but that he is experimenting with the same thought and vocabulary in each
language (Michaél 2008; Rif3ler-Pipka 2015, 383). The result is probably as ill-suited
for comparison as the two sentences Picasso gave as an example for translation (see
above). The only chance to find out is by testing his writings and comparing the cor-
pora regarding the following hypotheses based on previous close-reading analyses:

1. Picasso uses the same system of deconstructing language in both languages, Span-
ish and French.

2. It is not translation from one language to another that influences his style or
makes it inventory—but the transformation of ordinary language into poetic
Picasso-language.

3. The effect of chaos and semantic non-sense is produced by a recognizable system
of grammatical repetition.

3. Analyses

After formulating hypotheses during close reading, we want to operationalize them
in a quantitative computational analysis. Beforehand, we dont know if exemplary
findings like extraordinary grammatical constructions or vocabulary will hold up to a
quantitative testing. The hypotheses indicate the features that should be analyzed. For
the first hypothesis (1) Picasso uses the same system in both languages, the system needs
to be described more precisely. In Picasso’s case this can be an obsessively repeated set
of vocabulary which is easily comparable between two roman languages like Spanish
and French. Stylometry on the basis of MFW illuminates the inner structure of au-
thorial style and permits a comparison of different authors. This would support also
hypothesis (2) saying that Picasso-language is detectable by this method. For the third
hypothesis (3) the grammatical repetition can be detected by POS tagging and the
comparison of POS sequences (n-grams). The latter is only one possibility out of sev-
eral but is precisely drawn out of the observation in close reading, arguing that Picasso
prefers some POS sequences, like prepositions (de, que) and noun (Rifiler-Pipka, 2015,
270; Rif$ler-Pipka 2019a and b).
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3.1 Vocabulary

To give a first overview of the French and Spanish corpus of Picasso’s writings, I creat-
ed a word cloud of the most frequent content words using Voyant Tools (Sinclair and
Geoffrey 2016) and applying a self-defined stop-word list. The effect is even stronger
because Picasso does not write narrative texts but prose poems. Readers familiar with
the texts recognize the typical motifs which supports the hypothesis that Picasso uses
mostly a fixed set of vocabulary (Michaél 2008; RifSler-Pipka 2015, 383).

Figures 1 and 2 are not very surprising if you know some of Picasso’s texts and
works of art: they are dominated by different words describing color, light, night and
body parts. The famous bullfight topic is hidden because zoro (‘bull’) is much less used
than tarde (‘afternoon’). From the previous close reading and the historical/cultural
context we know they belong together because the bullfights were always scheduled in
the afternoon. Comparing both word clouds’ direct translations in French and Spanish

Fig. 1 Word Cloud for the Spanish texts
(RiBler-Pipka, CC BY).
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Fig. 2 Word Cloud for the French texts
(RiBler-Pipka, CC BY).

are striking, for example for the colors (blew/azul ‘blue’ vert/verde ‘greer’), for body
parts (main/mano; ‘hand’), for sensations (odeur/olor ‘smell’; cris/gritos ‘cries’) and mo-
tifs (feul fuego “fire’; ailes/ alas ‘wings’). However, there are some differences in frequency
we can show when Picasso speaks about the same things in Spanish and French prose
poems. For example, French ciel (‘sky’) is used more often than Spanish cielo (‘sky’), but
azul (‘blue’) more often than bleu (‘blue’) because they belong together and are part of
the very same semantic field. In direct comparison via translation or comparison of the
bare numbers of most frequent content words this difference would not become visible
(for specific semantic concepts in both languages see Meneses and Mallen 2019).
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3.2 Stylometry

We want to look deeper into stylometry to be able to compare Picasso internally: what
happens when he switches from one language to another? What are the main find-
ings when comparing Picasso and his contemporaries in Spanish and French literature
(1890-1960; poems or prose poems in avant-garde literature). For previous work I
created a corpus of French and Spanish literature for the period of Picasso’s life and
writing (Rif8ler-Pipka 2019 a and b). For this study I used a reduced text collection of
a group of authors known to be stylistically nearer to Picasso. The prose poems by Pi-
casso were also sliced chronologically into equal sized parts to make them comparable
to the length of common anthologies of poetry. The two plays Le diir attrap® par la
quene (1941) and Les quatre petites Mlles (1948) were left out.

—  Spanish corpus: 31 documents, sample size: 3,000-8,000, ¥ 157,863 tokens
— French corpus: 20 documents, sample size: 6,000-30,000, 2. 290,131 tokens

According to the sample size and previous experiments and recommendation the cho-
sen parameters for the initial analyses are: 2,500 MFW and the Wurzburg cosine delta
(see Jannidis et al. 2015). The composition of the corpora is definitely not completely
well balanced and the selection should be more precisely discussed. In the French cor-
pus, Picasso’s writings (apart of the plays) are split into seven more or less equal sized
parts. The only other author who needed splitting up was Apollinaire: the well-known
poetry anthologies Calligrammes and Alcools were split up in two and combined with
his two erotic novels to have the prose genre represented as well. Eluard is represented
in the French corpus with two texts (Podnes KXXXXXXXX and La capitale de la douleur).
Unfortunately, for each of the other authors (Laurémont, Lourys, Segalén, Mallarmé,
Toulet) I found only one text per author and neither of these was long enough to
be split up. More texts were either not available in a digital form or not suitable for
comparison. For the Spanish corpus, the disproportionate number of texts by Picasso
is even more striking because the sample size needed to be smaller in order to make it
comparable to the other texts of the collection. Therefore, the Spanish corpus consists
of ten texts by Picasso, six texts by Machado, four texts by Lorca, two by Alberti and
two by Gémez de la Serna. Furthermore, seven authors are only represented with one
single text.

One difficulty was being aware of the genre mixture in the avant-garde literature
which might have negative influence toward the author signal. Another problem was
the selection and accessibility of digital texts available for this period. However, for the
rather detailed question if Picasso is using the same technique in two different lan-
guages, the representativeness of the corpus is not as important as for more advanced
research questions.
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Fig. 3 Dendrogram for Cluster Analysis of the French texts
(RiBler-Pipka, CC BY).

In Figure 3, Picasso’s French writings take an own branch in the dendrogram and
are not clustered with the surrealistic poetry or prose (or prose poetry) of the same
period. The genre signal shows here as much effect as the author signal. Apollinaire
is neatly divided in prose (Les exploits dun jeune Don Juan; Les onze mille verges)
and poetry (Calligrammes; Alcools) as well as the single authors who are more or less
separated along the genre criteria. Picasso’s writings are nearly all lined up accord-
ing to the dates of creation: Picasso_Poesiaz, 2 and 5 (1935-36); 4 and 3 (1935); 7
and Parchemin (1940) and the rest 6, 8 and the Entierro (1936-1957) are clustered
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Fig. 4 Dendrogram for Cluster Analysis of the Spanish texts
(RiBler-Pipka, CC BY).

together. In direct comparison to the Spanish corpus, we observe a similar effect as
shown in Figure 4.

From previous analysis, I would expect that Picasso might cluster together with
Ramén Gémez de la Serna but again (cf. Figure 4) his writings are completely separated
from the rest of the corpus. Another outlier is—as expected—Antonio Machado because
his poetry represents more the style of generacd¥ M than surrealism and avant-garde. Re-
garding the motifs and subjects, we know from close reading that there is a similarity be-
tween Picasso and the upper group (Lorca, Gémez de la Serna, Alberti and particularly
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Fig. 5 Principal component analysis of the French texts

(RiBler-Pipka, CC BY)

Miguel Herndndez). They all use the technique of montage and the surreal description
of the visible and palpable reality, which is at the same time abstract and concrete. This is
probably more on the content level and that is the reason why the signal is not as strong
as the stop-words which are responsible for the distribution of the MEW. The open ques-
tion is accordingly: Why does Picasso’s style also differ on the level of stop-words/MFW?

As a next step, | tried a principal component analysis (PCA) with the very same pa-
rameters in szylo and the same text collection. With this additional method I intended to
get a better view of genre and author signal in comparison and will be able to visualize
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Fig. 6 Principal component analysis of the Spanish texts

(RiBler-Pipka, CC BY).

the distance between the texts.? In Figure 5 we can also check the inner consistency
of the two corpora. As we know from further research in stylometry (Eder 2010), the
composition of the individual text collections may influence the results heavily.

In the upper part of the matrix (Figure 5) clusters the poetry—in the bottom the
prose. It is very nice to see that Picasso as well as Louys and Lautréamont are marking

2 The complexity of the initial distance table is reduced by the PCA, this may produce different
results (for a critical explanation see Craig 2004).
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the frontier between both genres. All three of them write prose in a surrealistic and po-
etic way. In Lourys and Lautréamont this aspect is expressed in the word chant (‘song,
‘lyrics’) in the title (Les Chants de Maldoror and Chansons de Bilitis) which also hints
to a subgenre of poetry. Picasso does not care to give his writings a formal literary cat-
egory. However, they are clearly nearer to the prose genre than to the prose poems by
Eluard or Apollinaire, which contributes to a debate highly relevant in literary studies
of that time and later on (Follet 1987). The analysis clusters two texts by Apollinaire to-
gether and separates them from the rest of the texts by the same author. This apparently
confirms the genre difference: the upper cluster represents poetry and the lower prose
(two erotic novels by Apollinaire). The effect may also be due to other indicators like
a specific vocabulary (as it is to be expected in the erotic novels by Apollinaire)—here
again the composition of the corpus is relevant and could be improved in this case.
Even more than in the cluster analysis, the PCA shows Picasso as an outlier on the very
right side of the matrix (compare Figures 4 and 5). Again, we observe a quite similar
effect in the Spanish corpus (see Figure 6).

The PCA shows three different clusters but this time not necessarily due to genre:
above, on the right side clusters the more traditional classic poetry by Antonio Mach-
ado, at the bottom the avant-garde/ Surrealism poetry and on the left side Picasso,
isolated, clustering half in the more experimental poetry and half in not yet categorized
part of the PCA matrix. In the Spanish corpus, there is no initial mixture in genre
composition (poetry versus prose) as in the French corpus. The only prose-poets in
this corpus are Picasso and Ramén Gémez de la Serna. Nevertheless, in both analyses,
the PCA and cluster analysis, Gémez de la Serna is clustered together with the other
avant-garde poetry by Lorca and Alberti. Consequently, we need to think of another
style marker beyond genre that is responsible for the Picasso outlier and that also works
for Spanish and French in quite the same way.

For both languages and in different statistical settings (dendrogram, PCA), Pi-
casso proved to be stylistically an outlier in comparison to his contemporaries. This
finding supports the hypotheses (1) and particularly (2) regarding the difference of
everyday language, poetic language and Picasso-language and consequently the unique-

ness of his style.

3.3 Part of Speech Repetition

Close reading Picasso we get the impression that he loves to repeat not only of motifs,
topics, objects but also grammatical entities like POS. A simple example, chosen ran-
domly out of a longer prose poem written in summer 1940 (see Table 3) shows how
two pieces of text belong together without really repeating themselves word by word
and without speaking about the same thing.
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Table 3 Example for repetition of grammatical entities in Picasso’s poetry [red color=word repetition;
green color=repetition of stop-words; blue color=strong resemblance in word melody and sound;
italic = repetition of grammatical constructions]

19 July1940 01 August 1940

“buscando dentro del oro derretido que corre la “que vomita la boca sin dientes del calor derretido

cortina sus fuegos fatuos sobre el filo del estoque que extiende sus piernas por encima del almohadén

por el amor del dios amor su limosnita la linea que de las faldas del veneno pildora del amor la boca

sube”® abierta a la sed del estoque que la enlaza azucena
que sube”?

a “looking inside the melted gold which runs the curtain its vain fires over the wire of the sword of the love of
the gods of love his donation the rising line” (translation by N. R.-P.).

b “which vomits (or vomiting) the mouth without teeth (because) of melted heat which spreads its legs over
the pillow of the skirts of the poison pill of love (with) open mouth to the thirst of the sword which ties her lily
which is rising” (translation by N. R.-P.).

The semantic meaning of these pieces of poetry is clearly not relevant in terms of un-
derstanding and detecting the literary context. Picasso uses a highly poetic language
and every content word like dientes (‘teetly), calor (‘heat’), estoque (‘sword’) has a sym-
bolic meaning and is at the same time very ambiguous. Here, we could easily detect
words or symbols belonging to the bullfight motif and analyse them regarding their
symbolic meaning and context in Picasso’s other pieces of art. For example, ‘teeth’
and ‘heat’ are very important in the bullfight context in his writings but can rarely be
detected explicitly in his visual art. Therefore, one could argue that by writing prose
poems Picasso adds the invisible to his visual art.

However, what is he doing inside his poetry that distinguishes his writings from
the French and Spanish avant-garde poets and writers? It might be the repetition of
POS elements. Looking at the example in Table 3, we observe that the construction of
the sentence—or part of speech—is similar with tiny changes: dentro ‘inside’ / dientes
del oro ‘teeth of melted gold’ / calor derretido que corre ‘heat which runs’ / extiende [la
cortinal sus fuegos ‘spreads [the curtain] its fires’ / pierna ‘leg’) etc. Using the deductive
method of close reading, we could now extrapolate from here to the conclusion that
the repetition of POS elements is the unique characteristic which separates Picasso’s
writings from his contemporaries. This also underlines the findings out of stylometry
(see 3.2) because a high frequent use of prepositions, for example, is also detectable
in the MFW. In Figures 3-6 the position of Picasso as an outlier may be explained in
combination with the POS frequencies.

The quantitative analysis of POS elements and cross-language comparison using
stylometry may prove this hypothesis not only by the observation of recurring and
randomly selected paragraphs but consistently by counting the repetition of POS ele-
ments and comparing them relatively in a whole corpus. The differences in languages
between Spanish and French still do not allow us to compare the POS elements or
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Fig. 7 Cluster analysis of POS 4-grams of the French texts
(RiBler-Pipka, CC BY).

sequences directly even if we are freed of vocabulary differences. The reason is the same
as for the MFW differences (see Table 1). Still, POS elements are less variable as MFW.

Jeremy Ochab tested POS sequences as style marker using the szylo package and
comparing the most frequent POS ngrams in a corpus (Ochab 2017). Looking at the
very same corpus of Spanish and French poetry including Picasso, the difference in lan-
guage is visible via the number of POS tokens: in the Spanish corpus we count 157,863
word tokens and 181,905 POS tokens, while in the French corpus we count 290,131
word tokens and 316,073 POS tokens. I used the Standford POS tagger (Toutanova



Cross-Language Stylometry 69

Fig. 8 Cluster analysis of POS 4-grams of the Spanish texts
(RiBler-Pipka, CC BY).

etal. 2003) with different tagsets for Spanish and French. For the clustering experiment
with szylo, I decided to test 4-grams of POS tags for each corpus with a maximum of
one hundred MFW because there are not many more different 4-grams in the corpus.

At first sight, there is not much difference between the clustering with the MFW
feature (Figures 3 and 4) or the POS 4-grams as a feature (Figures 7 and 8). Both clus-
ter Picasso’s writings for both languages separately. However, in the French corpus Pi-
casso and the poetry by Apollinaire are clustered on the same branch and in the Span-
ish corpus Lorca and Gémez de la Serna are clustered together. All in all, the author
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signal is still visible in the preferences regarding frequencies for POS sequences. The
clustering of Apollinaire and Picasso does not necessarily mean that both prefer similar
POS sequences but may also hint to a common characteristic that distinguishes both
from the rest of the corpus. As we know, Picasso and Apollinaire both nearly never use
punctuation in their poetry—this might be a simple explanation.

For a deeper look, I checked the most frequent POS 4-grams for their charac-
teristics in each language according to different tagsets (using the Stanford NLP POS
tagger) (Table 4).

Table 4 The three most frequent POS 4-grams in the French and Spanish corpus: nc/ncs=noun,
p/ sp=preposition, det/ da=determiner, punc=punctuation, cs=conjunction, ao =adjective

French Spanish

det nc p nc ncs sp da ncs
nc p det nc sp da ncs sp
p detnc p da ncs sp ncs

The problem that disturbs the comparability here is not only the different grammar
and syntax but also a different POS tagset used by the Stanford NLP POS tagger:
punctuation is named differently and separated into the different kinds of punctuation
in the Spanish tagset, but in the French tagset it is just all assembled as pune (‘punctua-
tion’).? That means that two authors not using punctuation as Picasso and Apollinaire
will most likely be clustered together simply because of this very striking style marker.
Tagged or not, punctuation might influence the POS tagger whether to decide be-
tween ambivalent POS elements. The most difficult question is whether a word is used
as noun or verb. Without punctuation, POS taggers are more prone to errors because
of missing indicators. I discussed this for Picasso in an earlier study using the FreeLing
POS tagger (Rif$ler-Pipka 2019b). Recently Byszuk et al. discussed the accurateness of
detecting direct speech in multilingual corpora, pointing out that “while heavily rely-
ing on punctuation. The last one seems particularly important for misclassifications”
(Byszuk et al. 2020). That means we have to look at the results doubtfully. Also, most
recently Eder and Gorski highlighted the limitations of POS for different languages
(Eder and Gérski 2023).

3 Mapping the tags to a universal tagset would be a solution here even if details may get lost. For
me, this was not practicable at the time of the analysis. Plus, we have to keep in mind that all
POS taggers coming out of the computational linguistics context are trained on contemporary
everyday speech and we do not have any indication about their correctness when applying them
on historic literary texts.
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Fig. 9 Cluster analysis of POS 4-grams of the French texts
without punctuation-tag (RiBler-Pipka, CC BY).

To check whether the punctuation is responsible for the clustering of Picasso and Apol-
linaire, I used the same parameters for the cluster analysis but deleted all punc (“punc-
tuation”) in the whole French corpus (Figure 9). That does not mean that the result
is not influenced anymore by punctuation but for the most frequent POS 4-grams it
could change the clustering.

Now again Picasso’s prose poems are clustered on a single branch. Astonishingly
Apollinaire is exactly divided by his anthologies Alcools (1913) /| Calligrammes (1913—-16)
and his erotic novels Les exploits dun jeune Don Juan (1911) | Les onze mille verges (1907).
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Zooming into the results of the most frequent POS tags in the two corpora, the Span-
ish and the French, we might better understand the difference Picasso makes by using a
very rare style of POS repetition. Comparing the tables of frequencies for both corpora
represented as a heatmap, we can see which POS 4-grams Picasso uses far more often
than his contemporaries and what is the combination most common for other writers,
but not used by Picasso.

The visualization (Figure 10) of the frequency table is a simple csv-excel-sheet—
an output of szylo—showing the ranked POS 4-grams on the left-hand column. For
the heatmap the statistical values for each text in the corpus (here the Spanish collec-
tion) are transformed accordingly into colors (from dark blue=o to dark red =high
frequency). As explained according to the corpus composition, Picasso’s texts form a
larger part and are easily detectable in the visualization.

In many texts Picasso shows a very distinctive preference for dominant POS
4-grams which are very frequently used, but only by himself. On the one hand, the
most frequent POS sequences like 7c¢s sp da nes (‘noun, preposition, determiner, noun’)
of the overall corpus are used by Picasso. Also, in the lower rows Picasso uses many
POS 4-grams much more often than other authors in the corpus. On the other hand,
some sequences are not at all used by Picasso (the green lines in the Picasso-block)
which is not surprising because they are indicating punctuation: for example, rows 18
and 25 of the table: sp da ncs fp (‘preposition, determiner, noun, full-stop’) and sp da
nes f (‘preposition, determiner, noun, comma)). Even if Picasso’s texts are overrepre-
sented in the whole corpus, this cannot explain or excuse the exceptional preference
for some PoS4-grams. Moreover, through the visualization we could now detect some
texts by Picasso in which he focused on the repetition of the very same POS sequence
and a development over time. The texts are in chronological order (from 1 to 8) apart
from the first two, £/ Entierro del Conde de Orgaz (1957859) and Carnet Parchemin
(1940). From those two, the Carnet Parchemin significantly deviates and differs from
others texts by Picasso. The Carnet consists of just one very long text dated 7 Novem-
ber 1940—a time when Picasso was immobile in the city of Paris occupied by Nazi
Germany during World War II (1940—44). Apart from this long prose poem the rest
of the Carnet Parchemin is lost and as we know from the dates in Table 2, Picasso
nearly stopped writing in his native language Spanish from 1938 to 1957, only the
year 1940 marks an exception with 61 texts (19,376 words). The manuscript of the
Carnet (which is not freely accessible, but an example can be seen in Lépez Sdnchez
2015; Rif8ler-Pipka 2015, 39; Bernadac and Piot 1989, 243—51) shows the writing
method of Picasso in an exceptional way: the number of insertions, arrows and dele-
tions makes the manuscript nearly indecipherable. As we now recognize by looking
at the most frequent POS sequences, the impression of repetition and preferences in
grammatical order followed up to details of every line (not sentence) makes even more
sense in light of this context. The nearly obsessive character of insertion and working
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Fig. 10 Heatmap of the table of frequencies for the cluster
analysis of the Spanish corpus of PoS4-grams as
shown in Figure 8 (RiBler-Pipka, CC BY).

on the texts shows that he is not adding any content words but rather repeating POS
sequences.

Apart from this rather detailed point of view on one particular prose poem by Pi-
casso, the clustering of POS 4-grams of the Spanish corpus also supports the hypothesis
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Fig. 11 Heatmap of the table of frequencies for the cluster
analysis of the French corpus of POS 4-grams as
shown in Figure 7 (Riler-Pipka, CC BY).

that Picasso uses a striking system of grammatical repetition which is not comparable
to other—even poetic—language (RifSler-Pipka 2015; but also Mallen 2012). In order
to test if this is also true for the French corpus in which Apollinaire as a predecessor
shows close resemblance in style with Picasso, I made the same visualization with the
French texts (Figure 11).
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As described for the Spanish corpus heatmap (Figure 10) we see the most frequent
POS 4-grams ranked in the left-hand column and the heatmap shows their relative
frequency for each text of the corpus. The texts by Apollinaire are easily detectable
because of the dark blue brackets indicating POS 4-grams with punctuation (p det
nc punc; nc punc det n¢; det nc adj punc)—not used neither by Apollinaire in the
four parts of his poetry anthologies (Calligrammes 1+2; Alcools 1+2) nor in most of
Picasso’s text. Picasso’s texts present the most significant pattern. This is similar to the
Spanish corpus (Figure 10). Picasso seems to have a clear preference for a set of POS
sequences, which he repeats again and again. According to the heatmap for the Span-
ish corpus, Picasso’s French texts are in chronological order beginning in 1935 up to
1961. The first year when Picasso began to write prose poems, he started writing in his
native language, Spanish. The 52 French prose poems of 1935 were rather short (9,454
words all in all) while he was writing in the same year 82 prose poems in his native
language Spanish (25,377 words). In the foreign language he had to find his personal
style as a writer and started rather normally with very long ‘sentences.” A style that can
be compared to his surrealist friends, but not to the noun-preposition-noun-style he
elaborated during his writer-period. As an example, we could have a look at the prose
poem dated November s, 193 5:

[...] mais Iesprit de sel ne compte ses blessures sur le dos de 'amande qui se
rit des regards courroucés de la foule et ne tient sa raison a la chaine que pour
mieux se moquer devant sa glace de la poche d’argent que dans sa main fait la
monnaie rendue a 'ennemi [...] (Picasso, November s, 1935).

“[...] but the spirit of the salt does not count its wounds on the back of the
almond which laughs about the angry looks of the crowd and does not hold its
reason at a chain which for better mockery in front of its mirror of the pocket
of money which in its hand made the money given back to the enemy [...]”

(translation by N. R.-P).

The verbs are highlighted (in green) in the citation because of the rather normal (= fre-
quent) use of verbs which is not at all typical for Picasso’s style from 1936 on or for his
Spanish writings. As a counterexample we can read the prose poem dated February 6,

1938:

[...] entouré par les dents de la méchoire du soleil plantées dans sa chair le car-
ré de I'aréne rempli d’eau soutenu par des cierges grelotte ses poils et secoue la
cendre tombée sur la nappe chiffonnée déja pleine de taches apres le déjeuner
collée au plafond de la gréle de flieches du clairon fixé au mat de I'épée qui [...]
(Picasso, February 6, 1938).
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“[...] surrounded by the teeth of the jawbone of the sun planted in its flesh
the square of the arena filled with water supported by candles rings its hair and
shakes the ash fallen out of the crumpled tablecloth already full of stains after
the meal sticked to the ceiling of the hail of arrows of the horn attached to the
pole of the sword which [...]” (translation by N. R.-P).

Here, active verbs are transformed to adverbs or adjectives describing the nouns, which
are linked together, by prepositions and conjunctions (highlighted in red). Nobody or
nothing does anything anymore. In this rather long paragraph, we only find two active
verbs (highlighted in green). This striking preference for an endless description means
a preference for certain POS sequences. The absence of verbs is rather unusual also in
comparison to his contemporaries in Spanish and French avant-garde. By observing
the frequencies and distances regarding every text we can also detect a development
over time inside of Picasso’s writings—a phenomenon we observed in a similar way
in the Spanish corpus. After the first year of struggling and searching, 1935, Picasso
found his typical style also in the foreign language French.

4. Conclusion

Summing up the discussion of this paper and others, it remains uncertain, if we can re-
ally compare Picasso’s method of writing—or rather building texts out of a laboratory
of words—to modern information capturing with the help of algorithms like the artist
and art historian Lépez Sdnchez suggested already in 2015:

[...] tiene mucho que ver la visién critica que Picasso hace de sus ‘metadatos’
con la labor que ¢jerce un analista de Big-data hoy dia, pues ambos saben (qui-
zés Picasso de manera inconsciente y por supuesto de una manera mucho mds
rudimentaria) que gestionando datos, analizindolos y extrayéndoles informa-
cién cuando es necesario, es la mejor manera para generar el conocimiento
(Lépez Sanchez 2015).

“[...] has much to do with the critical vision of Picasso regarding his ‘metada-
ta’ and with the work a Big-data analyst would do today. We all know (might
it be because Picasso does it unconsciously or on purpose in a much more
rudimental way) that managing data, analyzing and extracting information
out of them when necessary is the best way to gain and create knowledge”
(translation by N. R.-P).
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Picasso was not a modern data scientist analyzing his metadata to get an illuminating
knowledge graph in the end. The striking difference is the effect of destroying the
grammatical logic of a language system to invent and to create something new which
might lead to some knowledge about the construction of sense via syntax and seman-
tics. Certainly, his aim was not to come to a deeper knowledge about the things and
themes he was speaking about. Picasso writes about basic things (like food) and old
things (like myths) and varies the perspective by new combinations in the very same
system: how many combinations are possible sticking to the same vocabulary and some
preferred POS 4-grams? What looks like a simple algorithmic or combinatoric ques-
tion does not lead to a poetic machine (invented by Raymond Queneau at the same
time, see Wolff 2016). Neither does it mean a constant variation without following
any system or rule as Michaél suggests: “Il varie les écritures, passe de la prose au
vers, change la disposition graphique sur la page, joue sur la linéartité et la polysémie”
(2012, 169; “He varies different kinds of writing, switches from prose to verse, chang-
es the graphical order of the page, plays with linearity and polysemy;” translation by
N. R.-P). The impression of constant variation is true, but the reason is not constant
invention but a “mirror game and a game of repetition” (“jeu de miroir et de répéti-
tion”) as Michaél (ibid., 179) also adds.

By stylometric analyses in a wider cross-language sense by comparing two text
collections of two languages with one common author (Picasso), and by testing the
hypothesis that Picasso uses a recognizable style in both languages that differs from
his contemporaries, we were able to support the impression gained by close reading
in various studies and to find out about the reasons behind this. This study is part of
explaining the rules of the game Picasso is playing with his reader and spectator. The
preferred POS 4-grams and the MFW might only represent a tiny part of the rules to
be followed up. The three parts analyzed in a quantitative way, vocabulary, stylometry
and POS 4-grams, all help to understand what makes the prose poems by Picasso
in both languages, French and Spanish, recognizable and outstanding. It helps us to
understand how he evokes the impression of a constant metamorphosis. Picasso keeps
a rather fixed and small set of vocabulary (content words) in both languages but con-
stantly changes the smaller grammatical units, while keeping some preferred and very
often used stop-words and POS 4-grams.
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Digital Approaches to Poetic Style
A Quantitative Stylistic Analysis of Italian
Petrarchism

Jan Rohden

Abstract  Petrarch can be considered one of the most influential poets of Eu-
ropean literature. One of the main reasons for this is his collection of Italian love
poems known as Canzoniere, which for centuries became a role model for many
European poets trying to imitate Petrarch’s poetic style. Research has acknowl-
edged Petrarch’s influence on later poetry and even created a term to describe this
phenomenon: Petrarchism. Yet, despite the many studies describing Petrarch’s
impact on various European authors and texts, the notion of Petrarchism itself
continues to be under discussion. This article raises the question to what extent
digital methods can provide new impulses for research on Petrarchism. More
specifically, a quantitative stylometric analysis of a corpus of Italian love poetry
is conducted to find stylistically distinctive elements for Petrarchism.

Keywords  Petrarch, Petrarchism, szylo, quantitative analysis, contrastive analysis

1. Petrarch: ltalian Author, European Role Model

1.1 Petrarch’s Canzoniere

The Italian Francesco Petrarca (1304—74), commonly anglicized as Petrarch, can be
considered one of the most influential authors of European literature. His works left
their mark on the literary landscape not only of his time, but also on the texts of many
later writers. Based on the language, Petrarch’s writings can be divided into two catego-
ries. On the one hand, he published different texts in Latin, including an epic poem, a
collection of biographies of famous historic persons and a collection of letters. On the
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other hand, one of the main reasons for Petrarch’s fame is however his well-received
collection of love poems written in Italian and known as Canzoniere.!

The central theme of Canzoniere is the lyrical I's unrequited love for a married
woman called Laura, a love that continues even after the woman’s death. The 366
poems in the collection draw on central motifs of the Latin, Provengal and Italian
literature and are arranged according to an elaborate structure. This structure not only
provides a temporal order that is supported by references to specific dates and periods
of the ecclesiastical year (Barolini 1989; Fornasiero 2001, 5§9-89), but also establishes
a narrative dimension, creating an autobiographic tale that begins with the lyrical I's
love at first sight for Laura and ends with the supposed renunciation of its love for her
(Geyer 2009; Wehle 2009).2 Thus, Canzoniere gives a detailed account of the lyrical
I’s feelings for Laura, which are often contradictory: the lyrical I is frequently torn
between a sentiment of pleasure provided by its love and the pain resulting from its un-
fulfilled desire for Laura. This conflicting emotional state of the lyrical I, often referred
to as dolendi voluptas by scholars, is a fine example of the oppositeness that permeates
the form and content of Petrarch’s Canzoniere (Friedrich 1964, 217—19; Forster 1969).

1.2 Approaches to a Definition of Petrarchism

Canzoniere had an enormous impact on European love poetry. In fact, the text became
a role model for a great number of authors trying to imitate Petrarch’s poetic style in
Italy and beyond. Petrarch’s influence appears most clearly in Italian collections of
poems also entitled Canzoniere, alluding to Petrarch’s work. Apart from such obvious
references, literary scholars have pointed out elements they consider characteristic for
Petrarch’s poetic style in the texts of many other European authors. Research even
invented the term Petrarchism to describe Petrarch’s impact on his literary successors.
There is a vivid scholarly research discourse on Petrarchism (Hempfer, Regn, and
Scheffel 2005). While most studies focus on the impact of Petrarch’s poetic style on sin-
gle authors or texts (e.g. Pyritz 1963; Regn 1987; Warning 1987; Morales Saravia 1998;
Schiffer 2000; Schneider 2007; Marnoto 2015), some contributions aim to describe
Petrarch’s influence on the later literary landscape systematically (e.g. Baldacci 1957;
Forster 1969, 61-83; Hoffmeister 1973; Nardone 1998; Bernsen 2011; Regn 2013).
Among the latter, three approaches stand out: The first one conceives Pertrarchism
as a literary system of elements (Hempfer 1987; 1991; Regn 1987; 1993). In other

1 Over the many years that Petrarch worked on the collection, its title and structure changed
several times (Wilkins 1948; Santagata 1993).

2 For an overview of the sources and intertextual references in Petrarch’s Canzoniere see Petrarca
(2015).
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words, a text has to include at least a minimum number of certain elements in order
to be considered Petrarchistic. Referring to Mikhail Bakhtin’s notion of Dialogism, the
second concept considers Petrarchism a form of literary appropriation of competing
lyrical dictions (Warning 1987). Warning argues that a text can be called Petrarchistic
as long as the Petrarchistic discourse is the dominant one. If it is supplanted by other
types of discourse instead, the text in question is not Petrarchistic. The third concept
tries to combine the two opposing conceptions (e.g. Huff 2001).

The different approaches proved valuable for shedding light not only on Petrar-
chism in general, but also on the various ways single authors adapt Petrarch’s poetic
style. Research even managed to identify some recurring elements in European litera-
ture that seem characteristic for Petrarch’s way of composing poetry, including:

— the above-mentioned concept of dolendi voluptas (see 1.1);

— stylistic devices that express contrast, e.g. the oxymoron (Friedrich 1964, 217;
Regn 2013);

— the idealization of the beloved woman both ethically and aesthetically (Regn
2013).

Nonetheless, there is still no conclusive list of elements that would allow us to distin-
guish Petrarchistic texts from non Petrarchistic literature. In order to create a list of
stylistically distinctive elements of Petrarchism, it would be useful to analyze a large
corpus of texts considered to be Petrarchistic and written by different authors, instead
of focusing on single authors or texts, like most of the research literature has done so
far. In fact, even publications with the goal to study Petrarchism as a European phe-
nomenon usually analyze small numbers or even single texts or authors.? Quantitative
approaches however, which in recent years enjoyed increasing popularity thanks to the
ascent of the digital humanities, give the chance to analyze Petrarchism on a large scale.

2. Digital Text Analysis and Poetry

Digital literary studies have experienced a veritable boom in the last years, as some
widely received studies provided illustrative examples for the possibilities digital tools
offer, especially for quantitative approaches to large text collections (e.g. Jockers 2013;
Moretti 2013).* This led to a variety of different studies on major literary genres, in
particular prose and drama. Although the number of digital analyses that deal with

3 There are, however, some exceptions, e.g. Baldacci (1957); Hoffmeister (1973); Nardone (1998).
4 For an overview of quantitative analyses in the digital humanities see Schéch (2017).
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poetry is lower compared to the latter two genres, there are some publications that can
be divided into three groups based on their approach: studies that analyze the metric
structure of poetic texts (e.g. Beaudouin and Yvon 1996; Navarro Colorado 2018a),
publications which focus on poetic language (e.g. Rhody 2012; Navarro Colorado
2018b) and stylometric approaches (e.g. Hoover 2008; Rojas Castro 2018).

Nonetheless, there have been no digital approaches to define or analyze Petrar-
chism on an international or even national level so far. However, a digital quantitative
analysis could help identifying stylistically distinctive features of Petrarchistic poetry
on a scale that goes beyond the level of a single text or author.

3. Digital Approaches to a Quantitative Stylistic Analysis

of Petrarchism

3.1 Approach

If Petrarchism, as the name suggests, refers to a specific type of influence of Petrarch’s
Canzoniere on the texts of other poets, then in Petrarch’s poetry and in the works of
his poetic successors there must be aspects that distinguish these texts from non Petrar-
chistic literature. In order to find these distinctive elements, it is necessary to compare
definitely Petrarchistic texts with poetry that is certainly not Petrarchistic on a broad
basis. Contrastive analyses are suitable for this purpose, as demonstrated by various
contrastive studies in recent years (e.g. Schoch 2018; Ilsemann 2019; Rebora et al.
2019) in which the distance measure Zeta has proven useful. Moreover, Zeta is quite
user-friendly thanks to its implementation in the R package szylo (Eder, Rybicki, and
Kestemont, 2016) and the Python library pyzeza (Schéch 2019) and will therefore also
be used here.

In the following, such a contrastive analysis is conducted by using szylo to study
a corpus of twelve collections of Italian poetry.® The analysis consists of four steps: the
first step examines the whole corpus with regard to the stylistic similarity between the
different collections of poems contained in it. In the second step the collections of
Italian love poetry written before and Petrarch’s Canzoniere are analyzed contrastively.
The third step consists of a contrastive analysis between the Italian love poetry written
before and poetic collections published after the Canzoniere. The fourth and last step
compares the results of steps two and three.

5 See 3.3 for the structure of the corpus in detail.
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3.2 Genre and Language

When dealing with premodern Italian poetry, it is recommended to keep two things in
mind. The first aspect concerns the structure of poetic texts in general. One of the most
characteristic features of poetry is that it is often composed of verses. At first glance
verses are usually associated with deliberate line breaks. Although this is often the case,
the fact that a poem consists of verses may have more consequences for the text. Verses
can also provide a metric structure and thereby a rhythm. This is an important point be-
cause it means that in order to analyze poetic texts it is frequently necessary to take into
account not only the graphic dimension of the text, but also acoustic aspects.® More-
over, the fact that poetry is often composed of verses results in poetic texts being shorter
on average than prose texts. The second aspect that needs to be considered when work-
ing with premodern Italian poetry is that the texts in question are centuries old. On the
one hand, this means that there are authors of whom only few texts have survived. On
the other, it implies that the texts were written at a time when the standardization of
the Italian written language was in its early stages.” Therefore, it is not unusual to find
various variants for the same linguistic phenomenon in different texts of the same time.
These two aspects have two consequences for the analysis. The first concerns the
evaluation of possible results. The results of a quantitative stylometric analysis primarily
refer to the graphic level of the text, whereas aspects relating to the acoustic dimension
are not revealed. Therefore, whatever stylometric approaches may teach us about Petrar-
chistic poetry, it may only be one part of the solution and a first step toward a definition
of Petrarchism. The second consequence regards the choice of the texts for the corpus.
For a quantitatively sound analysis, every text in the corpus must have a certain length.
This is the reason why only poetic collections with a length of at least 1,000 verses were
taken into account. Especially in the twelfth and thirteenth century there are however
quite a few authors, of whom only a few Italian poems have been preserved. Leaving out
such texts would have meant ignoring a substantial part of early Italian poetry. In order
to solve this problem, anthologies of early Italian poetry were included in the corpus.

3.3 Corpus

Table 1 provides an overview of the corpus analyzed in this essay, which includes three
parts. The first part consists of four collections of Italian love poetry written before
Petrarch’s Canzoniere: poems of the Scuola Siciliana, Tuscan poetry, Dolce Stil Novo and

6 Apart from the verse, e.g. rhymes and stylistic devices may influence the acoustic dimension of
a poetic text.
7 For an overview of the history of the Italian language see Blasi (2008, especially 3—70).
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Table 1 Corpus

Part  Author(s) Type of text Title/school Centuries Number of
characters
A various Anthology Scuola siciliana 12th-13th 350,359
various Anthology Tuscan Poetry 13th 130,950
various Anthology Dolce Stil Novo 13th-14th 162,349
Dante Love poems Rime 13th 59,842
B Petrarch Collection Canzoniere 14th 287,288
C Bandello, Matteo Collection Canzoniere 16th 182,676
Conti, Giusto de’ Collection Canzoniere 15th 164,530
de Medici, Lorenzo de’ Collection Canzoniere 15th 119,608
Galli, Angelo Collection Canzoniere 15th 353,230
Rossi, Niccolod de’ Collection Canzoniere 14th 221,159
Sforza, Alessandro Collection Canzoniere 15th 227,557
Tansillo, Luigi Collection Canzoniere 16th 327,730

Dante’s love poetry.® Petrarch’s Canzoniere is the second part. The third part consists of
collections of Italian poems published after Petrarch’s Canzoniere, but bearing the same
title. These collections were deliberately chosen, because their title suggests that the
respective author was familiar with Petrarch’s work. All the texts are based on curated
editions, whose electronic versions were obtained via the digital library Biblioteca Ital-
iana (Quondam, Alfonzetti, and Asperti 2019). For the analyses, each collection was
stripped of page and line numbers, titles, notes and editorial information and saved in
a single plain text file (UTE-8).

3.4 Analysis of the Stylistic Similarity of the Texts

Figure 1 shows the stylometric similarity of all the texts in the corpus based on the
3,000 most frequent words according to the Classic Delta distance.’

8 In the case of Scuola siciliana, Dolce Stil Novo, the Tuscan poetry and Dante’s poems, the texts
were extracted from larger collections, also available via Biblioteca Italiana (Scuola siciliana:
Panvini 1962—-64; Dolce Stil Novo: Contini 1960; the Tuscan poetry: Zaccagnini and Parducci
1915; Dante’s love poetry: Contini 1973).

9 Classic Delta is based on the distance measure Burrows Delta introduced by John Burrows
(2002). In order to calculate Classic Delta, the word frequencies in a corpus are first converted
into relative word frequencies and then subjected to a Z-transformation. Based on the resulting
values, the similarity between the texts in the corpus is then determined using the Manhattan
distance.



Digital Approaches to Poetic Style 87

Fig. 1 Stylometric similarity, cluster analysis,
3,000 most frequent words, Classic Delta
(corpus parts A, B, C), (Rohden, CC BY).

The dendrogram illustrates a clear distinction between all the collections of poems
entitled Canzoniere, including Petrarch’s text on the one hand (above the line), and
the love poetry composed before on the other (below the line).’® The dendrogram
in Figure 2, based on the same number of most frequent words, but according to the
Wiirzburg distance,'! confirms the contrast between the Canzonieri since Petrarch and
the love poetry composed before.

10 The black line in the lower part of the dendrogram was added manually.
11 In contrast to Burrows Delta, the Wiirzburg distance uses the Cosine distance instead of the
Manhattan distance to calculate the similarity (Jannidis et al. 2015).
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Fig. 2 Stylometric similarity, cluster analysis,
3,000 most frequent words, Wiirzburg
(corpus parts A, B, C), (Rohden, CC BY).

From a stylometric point of view both dendrograms therefore suggest a clear difference
between the Canzonieri since Petrarch and the love poetry written before. However,
the question arises as to what causes these stylometric differences. Can they possibly be
traced back to writing variants or instead to other stylistic elements? Contrastive text
analyses can shed light on this.
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3.5 Contrastive Analysis of Petrarch’s Canzoniere and the ltalian

Love Poetry Written Before

A contrastive analysis reveals stylometric differences between Petrarch’s Canzoniere and
the Italian love poetry written before, as well, as Figure 3 shows.

First of all, what is conspicuous about Figure 3 is the fact that there are various
variants of one and the same lemma. One example is the word dolze (‘sweet’), written

Fig. 3 Contrastive analysis of Petrarch’s Canzoniere and the ltalian
love poetry written before, Oppose, slice length 3,000,
Occurrence Threshold 30, Craig's Zeta (corpus parts A vs B,
(Rohden, CC BY).
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with a <z>, which is avoided in Petrarch’s Canzoniere, whereas the plural dolei with a
<c> as well as the noun dolcezza (‘sweetness’) are preferred by him.'? This is a reminder
of the fact that early Italian poetry may include different variants of the same lemma.
Apart from dolce, there is also another expression designating sweetness: soave. The
presence of various words for sweetness in Petrarch’s Canzoniere can be regarded as a
reference to the literary movement Dolce Stil Novo.'® Another group of words preferred
by Petrarch deals with different forms of pain, in particular duo/ and dolor (both refer-
ring to ‘pain’), lagrime (‘tears’) and sospir (‘sigh’). These words emphasize the impor-
tance of the motif of pain, not least for the concept of dolendi voluptas. Another inter-
esting aspect of the words listed in Figure 3 are nouns that imply a spiritual dimension
of Petrarch’s poetry: aura (‘aura, air’), ciel and cielo (‘sky, heaven), spirto (‘spirit, soul’),
aere (‘sky, heaver’) and anima (‘soul, spirit’). These words suggest the idealization of
the beloved woman, a common motif in the poetry of Dolce Stil Novo and in Dante’s
love poems (e.g. Seitschek 2014). Four nouns are noteworthy, as well: lauro (‘laurel’),
parole (‘words’), rime (‘thymes’) and /ingua (‘language, tongue’). These words can be
seen as a reference to poetry itself, since words and rhymes are among its most basic
components. The laurel is particularly interesting, as it has two meanings in Petrarch’s
Canzoniere. On the one hand it symbolizes the crown of the poet, the highest poetic
award as well as a sign of poetic fame.'* On the other /zuro can also allude to the be-
loved Laura, due to the similar spelling of both words. The motif of the laurel therefore
elucidates the duality of Petrarch’s poetry, which deals with love, yet at the same time
serves Petrarch’s goal to become a famous poet (e.g. Wehle 2009).

3.6 Contrastive Analysis of the Canzonieri after Petrarch and

the Italian Love Poetry Written Before

Although some expressions may differ, a contrastive analysis of the Canzonieri after
Petrarch and the Italian love poetry composed before (Figure 4) confirms many of the
observations described in 3.5.

A reference to poetry is present in form of the three words stile, stil (‘style’) and
carte (‘papers’). The nouns gloria (‘glory’) and fama (‘fame’) clearly refer to the motif of
poetic fame, a motif symbolized in Petrarch’s Canzoniere by the laurel. Furthermore, in

12 While dolze is marked purple, all the other words referring to the semantic field of sweetness are
marked blue. Color-marked in this and all following figures are words referring to: sweetness
(blue), pain (red), spirit/soul/heaven (green), poetry (black), happiness/pleasure (orange).

13 For an overview of Dolce Stil Novo see Pirovano (2014).

14 In fact, in 1341 the Roman Senator Ursus d’Anguillara officially granted Petrarch this award by
giving him a crown made of laurel, thus crowning him poeta laureatus (Suerbaum 1972).
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the Canzonieri after Petrarch there is even stronger evidence for the idealization of the
beloved woman, as the words eferno and eterna (‘eternal’), alma (‘spirit, soul’), celeste
(‘celestial, heavenly’), sacro (‘holy’) and ciel (‘sky, heaven’) demonstrate. The concept of
sweetness can be found in Figure 4, as well, although in this case it is only represented
by a single adjective (suave). Moreover, the element of pain is included in the wordlist,
although also only with a single word (duol). Instead, there are three adjectives that
imply happiness or pleasure: felice (‘happy’) and /lieto as well as lieta (‘happy’). These
three words not only show that the aspect of duality which can be found in Petrarch’s

Fig. 4 Contrastive analysis of the Canzonieri after Petrarch and the
Italian love poetry written before, Oppose, slice length 3,000,
Occurrence Threshold 30, Craig's Zeta (corpus parts A vs C),
(Rohden, CC BY).

21



92 Jan Rohden

collection is part of later Canzonieri, as well, but they also refer to the second compo-
nent of the concept of dolendi voluptas besides pain: pleasure.

3.7 Comparison of the Results

By pointing out notable differences between the Italian love poetry written before
Petrarch in contrast to the Canzonieri since Petrarch, Figures 3 and 4 confirm relevant
observations of literary research on Petrarchism from a quantitative perspective (e.g.
Forster 1969; Regn 2013).

A closer look at the wordlists generated by the two contrastive analyses however
reveals two more differences. The first one does not concern the content of the words,
but rather the numerical ratio between two parts of speech, nouns and verbs. Accord-
ing to the results of the contrastive analysis based on Craig’s Zeta,'> while there is
only a difference of approximately 22 percent between the number of nouns avoided
(73) and those preferred (89) in the love poetry written before Petrarch, in Petrarch’s
Canzoniere, the number of verbs avoided (88) is more than three times higher than the
number of verbs preferred (23). A contrastive analysis of the same texts based on Eder’s
Zeta leads to similar results,® although in this case the number of nouns preferred (83)
is nearly twice as high as the number of nouns avoided (48), while the number of verbs
avoided (62) is more than three times higher than the number of verbs preferred (20).
Thus, when compared to the love poetry written before, Petrarch’s Canzoniere seems to
prefer nouns at the expense of verbs. A similar preference for nouns can be observed
for the Canzonieri written after Petrarch in contrast to the love poetry composed before
the Canzoniere.

In the case of Craig’s Zeta, the number of nouns preferred (205) is nearly two
times higher than the number of those avoided (104), while the number of verbs
avoided (114) is about 34 percent higher than the number of verbs preferred (85). An
analysis based on Eder’s Zeta obtains similar results, with the number of nouns pre-
ferred (205) being more than twice as high as the number of nouns avoided (96) and
the number of verbs avoided (138) being approximately 47 percent higher than those
preferred (94). Table 2 summarizes the preference for nouns at the expense of verbs in

15 Craig’s Zeta (Craig and Kinney 2009, 18—22) is a variant of the distance measure Burrows' Zeta
(Burrows 2007) originally developed by John Burrows. For the calculation, the corpus to be an-
alyzed is first divided into a target and a comparison partition. Then the document proportions
are calculated for each feature in both partitions. To determine the Zeta values, the document
proportions of the comparison partition are subtracted from those of the target partition. For
the mathematical background of Zeta, see Schoch (2018).

16 Unlike Craig’s Zeta, the Zeta values for Eder’s Zeta are not calculated by subtraction, but based
on the Canberra distance.
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the Canzonieri since Petrarch compared to the love poetry written before, as illustrated
by the contrastive analyses.

Table 2 Number of nouns and verbs preferred and avoided in the Canzonieri since Petrarch com-
pared to the love poetry written before according to the contrastive analyses (A vs B vs C)

AvsB AvsC

Craigs's Zeta Eder’s Zeta Craigs's Zeta Eder’s Zeta
Verbs preferred 23 20 85 94
Verbs avoided 88 62 114 138
Nouns preferred 89 83 205 205
Nouns avoided 73 48 104 96

The tendency in the Canzonieri since Petrarch to prefer nouns at the expense of verbs,
which can be seen in the example of the contrastive analyses, is confirmed by the ab-
solute word frequencies. This shows a comparison of the 1,000 most frequent words
in the love poetry before Petrarch, his Canzoniere, and the Canzonieri written after
Petrarch. Whereas the 1,000 most frequent words of the love poetry written before
Petrarch include 256 verbs and 195 nouns, Petrarch’s Canzoniere comprises 198 verbs
and 261 nouns, and the Canzonieri since Petrarch include 176 verbs and 235 nouns.
Table 3 summarizes the preference for nouns at the expense of verbs in the Canzonieri
since Petrarch compared to the love poetry written before, as illustrated by the 1,000
most frequent words.

Table 3 Number of nouns and verbs in the Canzonieri since Petrarch compared to the love poetry
written before according to the 1,000 most frequent words (A, B, C)

Number of verbs Number of nouns
A 256 195

198 261
C 176 235

The results of the contrastive analyses and the 1,000 most frequent words of each of the
three parts of the corpus thus suggest that the Canzonieri since Petrarch prefer nouns at
the expense of verbs. An examination of the preferred words revealed by the contrastive
analyses shows that certain kinds of nouns are preferred, namely words which belong
to one of the categories listed in Table 4.

While the first three groups confirm what research literature has already pointed
out, groups four and five are astonishing. The nouns in group four allude to a cor-
poral dimension in the Canzonieri since Petrarch. This confirms Paolo Rigo’s thesis
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Table 4 Groups of nouns preferred in the Canzonieri since Petrarch in contrast to the Italian love
poetry written before (A vs B & C)

Number Category Examples

1 poetry/language rime, stile, versi

2 fame lauro, fama, gloria
3 soul/spirit anima, alma, aura
4 body volto, piede, seno
5 landscape erba, valli, colli

that the motif of the body can be found various works by Petrarch (Rigo 2017). The
predominance of this topic in the Canzoniere is however remarkable, not only because
Laura dies in the course of the collection. It is also noteworthy since the simultaneous
preference for nouns belonging to the semantic field of the soul/spirit on the one hand
and the category of the body on the other adds to the dualistic structure that has been
described as characteristic for Petrarch’s conception of love (e.g. Regn 2013). This con-
trast of body and soul/spirit appears to be an important aspect in the later Canzonieri,
as well. In this respect the present study confirms Stephan Leopold’s thesis, whose
psychoanalytic reading of Petrarchism indicates the relevance of the body as a motif in
the works of seven European authors apart from Petrarch (Leopold 2009).

The fifth group of words, which emphasizes the role of the landscape in all Can-
zonieri, is equally notable. Studies have described the importance of the landscape
in Petrarch’s texts, although this is in a famous letter describing Petrarch’s ascent of
Mont Ventoux, rather than in his poems.!” Yet in Petrarch’s Canzoniere the landscape
represents more than an earthly opposite of the idealized, heavenly Laura: as Elissa
Tognozzi argues, the landscape in Petrarch’s Canzoniere corresponds with the lyrical I's
psychological and sentimental condition (Tognozzi 1998). The fact that nouns belong-
ing to the semantic category of the landscape are among the preferred nouns in the
Canzonieri since Petrarch, however, suggests that the relation between lyrical I, beloved
and landscape may be a relevant motif of Italian Petrarchism in general.

Perhaps even more illuminating than the preferred words is the second aspect, the
avoided ones. Among the latter there are surprisingly many variants of a notion that
forms the basis of all love poetry: love, as the ratio of the preferred and avoided writing
variants of amorel amare (‘love/to love’) in Table § shows.

17 For a study on the landscape in Petrarch’s Canzoniere, see Stietle (1979); the critical review
of that study in Kénig (1980); Giintert (2012). For literature on Petrarch’s ascent of Mont
Ventoux, see e.g. Kablitz (1994); Pfeiffer (1997); Ulmer (2010, 34—47); Campana Comparini
(2010); Behrens (2016). For contributions on Petrarch’s conception of the landscape in general,
see Luciani and Mosser (2009); Tosco (2011, 103—-30).
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Stylometry and Spanish Golden Age
Theatre

An Evaluation of Authorship Attribution
in a Control Group of One Hundred
Undisputed Plays

Alvaro Cuéllar

Abstract The aim of this study is to perform an evaluation of one hundred
Spanish Golden Age theatre plays of undisputed authorship using the R package
stylo, the stylometric analysis tool developed by Eder, Rybicki, and Kestemont
(2016). In this paper we will determine which algorithms obtain best results on
authorial classification (method, MFW, culling, and word n-grams). We will
also evaluate the text length at which stylometry begins to be an effective diag-
nostic tool for authorship attribution in our corpus. This cross-validation evalua-
tion can serve future analysis of similar corpora and will show the possibilities of
applying stylometry to Spanish Golden Age theatre, which presents many cases
of dubious authorship.

Keywords stylometry, Spanish Golden Age theatre, stylo, author identifica-
tion, text length, most frequent words (MFW), culling, n-grams

1. Spanish Golden Age Theatre Authorship Issues

Menéndez Pidal (1949, xxviii—xxxii) explained that the frequency of authorship issues
in Spanish literature can be attributed to three factors: its tendency to anonymity,
its collectivism, and its collaborative writing. These three elements, though present
throughout the history of Spanish literature, converge particularly in the Spanish Early
Modern period, with canonical prosaic texts such as La vida de Lazarillo de Tormes
or the apocryphal Quijote by Avellaneda serving as famous examples of this authorial

Cuéllar, Alvaro: Stylometry and Spanish Golden Age Theatre. An Evaluation of Authorship Attribution in
a Control Group of One Hundred Undisputed Plays, in: Hesselbach, Robert, et al. (Eds.): Digital Stylistics
in Romance Studies and Beyond, Heidelberg: Heidelberg University Publishing, 2024, pp. 101-117.
DOI: https://doi.org/10.17885/heiup.1157.c19368


https://orcid.org/0000-0002-9934-6321
https://doi.org/10.17885/heiup.1157.c19368

102 Alvaro Cuéllar

uncertainty.! Nevertheless, it is in the vast theatrical production of the Spanish Golden
Age—over 10,000 texts are estimated to have been written for the stage during this
period, although it is difficult to establish an exact number—where we find the highest
quantity of authorship disputes that need to be resolved.

Issues of authorship in the field of Spanish Golden Age theatre are immeasurable
and the academic literature surrounding them is substantial. For example, Tirso de
Molina’s famous prologue to the Segunda parte de sus comedias (1635) includes the
following statement:

Destas doze comedias quatro, que son mias, en mi nombre, y en el de los due-
fios de las otras, ocho (que no se porque infortunio suyo, siendo hijas de tan
ilustres padres, las echaron a mis puertas) las que restan.

“Of these twelve plays, only four are mine, in my name, and the remaining
eight in the name of their owners (for I do not know why, being the daughters
of such illustrious fathers, their misfortune put them at my doorstep).”?

This volume includes the play E/ condenado por desconfiado, crucial for its theological
ideas, whose authorship has been in doubt precisely because of this statement by the
playwright.

Calderdn de la Barca is the greatest exponent of authorship confusion in Golden
Age theatre, to the extreme that he is known to have even rejected comedies that he had
actually written.? We know that he wrote plays that he did not include in several lists
of his authentic texts that he prepared toward the end of his life. Moreover, some of
his plays appear in a list of apocryphal works that circulated in his name that Calderén
included at the beginning of his Parte cuarta (1672), and which is inexact in several
cases. This situation allows us to appreciate the complexities presented by this extreme
case: we cannot even take for granted the information provided by authors regarding
their own production. To this point, Germdn Vega Garcia-Luengos sums up the extent
to which authorial uncertainty surrounds the attributed production of the two major
playwrights of Spain’s Golden Age theatre:

1 Some articles have recently been published addressing these issues with digital methods, espe-
cially using stylometry. See De la Rosa and Sudrez (2016) for La vida de Lazarillo de Tormes,
and Fradejas Rueda (2016), Rif§ler-Pipka (2016), and Rodriguez Lépez-Vézquez (2018) for the
apocryphal Quijore.

2 All translations are my own.

3 For an explanation about Calderén’s textual issues and the problematics of his lists, see Coenen
(2009a; 2009b; and 2019) or Vega Garcfa-Luengos (2008)
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De las 506 comedias atribuidas en algiin momento a Lope de Vega que estu-
dian S. G. Morley y C. Bruerton en su Cronologia (Motley y Bruerton 1968),
316 serian auténticas, 27 probablemente, 73 se califican como dudosas y 90
como ajenas. Calderdn, el otro grande del teatro espanol, ain superaria estos
porcentajes, tal como se apunta ya en los testimonios mds tempranos: las 108
piezas de sus nueve partes se ven superadas por las 115 de las listas de ‘come-
dias supuestas’ que Vera Tassis dio en la Verdadera quinta parte (1682) y en la
Séptima (1683).

“Of the 506 plays attributed at some point in time to Lope de Vega that S. G.
Morley and C. Bruerton study in their Cronologia, 316 would be authentic,
27 probably so, 73 dubious, and 90 spurious. Calderdn, the other great writer
of Spanish theatre, even exceeds these percentages, as already indicated in the
earliest testimonies: the 108 texts of his nine volumes are exceeded by the 115
plays in the lists of ‘supposed comedies” that Vera Tassis included in the Ver-
dadera quinta parte (1682) and the Séptima (1683).” (2002, 16)

We may think that authorship problems affect only secondary works of Golden Age
theatrical production, those that have exerted less sway of interest and influence in the
literary tradition, effectively passing unnoticed until a scholar decides to recover them.
However, some of the most celebrated plays fall into this category of dubious author-
ship, such as 7an largo me lo fidis and El burlador de Sevilla, the two plays that started
the Don Juan myth and whose authorship has been profusely debated.*

Among the possible explanations for the authorship problems that Spanish Gold-
en Age theatre presents, the economic factor seems to be key. As a form of property, the
text legally belonged to the theatrical director or the bookseller, not to the author of the
play. The owners could change the real author’s name to attract audiences, or add or
delete verses from the text. Although it may seem surprising today, Vega Garcia-Luen-
gos asserts that writers, “in general, did not make any great effort to resolve this state of
affairs” (2009, 97; “en lineas generales, no se aprecia que dedicaran demasiados esfuer-
zos a solucionar tal estado de cosas.”) for two main reasons. First, it is worth noting that
poets wrote their plays for the stage, and that publication was considered secondary.
Second, the economic and ownership status of the theatrical text meant that textual
stability was not legally protected or assured: playwrights did not keep the publishing
rights when selling their original manuscripts with the final version of their plays to
a theatrical company and, when they did recover those rights, there was no guarantee
that the text would match the original.

4 Rodriguez Lépez-Vizquez has been studying this issue for decades in numerous articles and
books. For instance, see Rédriguez Lépez-Vizquez (1983).
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2. Stylometry

Stylometry is a technique that tries to automatically compare texts by their szyle and,
among its many applications, it can be useful for authorship attributions of literary
works. Within the category of szyle, which can be quite abstract, we are going to be
working specifically with the concrete criterion of word usage frequency.® Stylometry
is based on this simple hypothesis: each writer uses some words more frequently than
others, and these data can be used to establish relationships between different texts.
For instance, in La dama boba by Lope de Vega, for each 100 words, 4.90 are que, 3.64
are de, and 2.90 are y, while in Don Gil de las calzas verdes by Tirso de Molina, these
proportions are 4.86, 3.91 and 3.03. These tiny differences are not usually relevant to
researchers; nevertheless, they are decisive for stylometry. Stylometry uses these pro-
portions to establish relations of proximity between the different texts or classify them
in a specific group through statistical models. Usually, stylometric analysis is performed
on the basis of hundreds of these words and their proportions. Sometimes other pa-
rameters are more relevant, such as analyzing groups of words (n-grams) or accepting
only words found in a certain percentage of texts, which is known as culling.

In the last years, stylometry has been extensively applied to authorship issues of
Spanish Golden Age theatre. Some good examples are the attribution of Siempre ayuda
la verdad to Lope de Vega (Garcia-Reidy 2019); the study of La conquista de Jerusalén
(Cerezo Soler and Calvo Tello 2019), where stylometric analysis seems to corroborate
the consideration of Cervantes as the author of the text; the study of La segunda Celes-
tina, a text attributed to Sor Juana Inés de la Cruz by Schmidhuber de la Mora some
decades ago (Herndndez Lorenzo and Byszuk 2019); the study of the entremés titled
Los mirones, a short type of play that was performed in between acts of a play (Blasco
2019); and the stylometric study of Agustin Moreto y Cavana’s production, which is
one of the most complex repertoires of the period because of the author’s tendency
toward collaboration and rewriting (Ulla Lorenzo, Martinez Carro, and Calvo Tello
2020).

Professor Vega Garcia-Luengos and I are currently developing the project £7SO:
Estilometria aplicada al Teatro del Siglo de Oro (Stylometry applied to the Spanish Gold-
en Age Theatre), https://etso.es/ (Cuéllar and Vega 2017—-2022), a collaborative project
that currently includes dozens of scholars and seeks to build the biggest possible digital
repository of Spanish Golden Age plays for the application of stylometric analysis. Our
working philosophy is not to analyze a specific authorship issue within a controlled
corpus. Instead, we use all the texts we have and let the corpus show unexpected con-
nections. This is exactly what happened with La monja alférez, a play traditionally at-
tributed to Juan Pérez de Montalbdn, Lope de Vegas’s disciple. We were not specifically

5 For an introduction to stylometry and the stylo package, see Fradejas Rueda (2019).
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Repetitive Research
Spitzer and Racine

Christof Schéch

Abstract This contribution attempts to retrace Leo Spitzers (1887-1960)
famous stylistic reading of the tragedies of French seventeenth-century author
Jean Racine (1639-1699) using digital text collections and computational meth-
ods of analysis available today. Spitzer’s analysis was first published in 1928 and
richly illustrates the manifestations of a “dampening effect” which Spitzer claims
is characteristic of Racine’s style and at the same time functions as the signa-
ture style of the French Classical period more generally. The contribution uses
a mixed-methods approach, combining corpus-based modeling and reading of
stylistic patterns with statistical analyses of their distribution. The present at-
tempt to retrace Spitzer’s study not only reveals new insights into Racine’s and
the Classical period’s style, but also serves to highlight the respective strengths
and limitations of established (non-digital and/or hermeneutical) and computa-
tional (digital, algorithmic and/or quantitative) approaches to stylistic analysis
and the contrasting notions of style which underpin them.

Keywords Racine, Spitzer, French literature, style, replication

“Should we strive to obtain the same results or approach
the process of replication as a way of knowing?”

(Rockwell 2016)

1. Introduction

This contribution describes an attempt to retrace Leo Spitzer’s (1887—1960) famous
stylistic reading of the tragedies of French seventeenth-century author Jean Racine
(1639-1699) using digital text collections and computational methods of anal-
ysis available today. Spitzer’s analysis, titled “Die klassische Dimpfung bei Racine”
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either through an expansion of WordNet or through the use of an appropriate word
embedding model.?> Similarly, a syntactically parsed text would probably allow for
more nuanced analyses of stylistic patterns. Finally, it would be of use for several pat-
terns if metrical annotation could also be used. Providing such improved or additional
annotations for the challenging language of seventeenth-century verse tragedies was
outside the scope of this study. In part, the limitations are also due to the fact that
some patterns defined by Spitzer depend on interpretation in the larger context and
are probably hard to model even with more annotations. A more controlled approach
to the generalization of the patterns, with additional checks for the appropriate cover-
age, would also be important. Finally, the extraction of key features has used a rather
simple approach based on single word forms. Recent, more sophisticated approaches in
phraseology, as exemplified for example in the Phraseorom project, would certainly be
worth pursuing in order to achieve the goal of an algorithmic identification of complex
and significant stylistic patterns.?® An obvious upside of the digital approach to the sty-
listic patterns is the possibility to transfer a given analysis, with just a little adaptation,
to a comparison corpus for further analysis.

These strengths and limitations of the digital approach are the mirror image, in
a way, of Spitzer’s original study. He would probably not have agreed neither with the
rough operationalizations of the stylistic devices, nor with the quantitative comparison
of Racine to his contemporaries that I have practiced here. Spitzer is much more nu-
anced, flexible and mindful of the semantic and pragmatic context of a stylistic device,
when identifying and interpreting relevant passages, compared to the many rough and
ultimately often imprecise operationalizations used here. However, Spitzer’s analysis
would also be extremely time-consuming to transfer to a corpus of different authors.
Not just because all of the material needs to be united, but more importantly, because a
principle of unity different from Racine’s would most likely need to be postulated and
pursued, if one wanted to do justice both to Spitzer’s approach and the contemporary
authors. Finally, Spitzer’s study is not easy to replicate: he never even mentions the edi-
tion of Racine’s work that he used, he sometimes describes patterns with precision, but
in other instances describes rather their purported effect on readers or provides individ-
ual examples in order to explain what he means by a given pattern; finally, he refrains
from formulating hypotheses that could be tested algorithmically and statistically.

Taking up this last point, I would like to also return to my initial description of
this study as repetitive research. In terms of the repeating aspect, I believe that attempt-
ing to repeat or reenact Spitzer’s earlier study has been partially successful, in the sense

25 For an introduction to word embedding models used in computational literary studies, see
Schoéch (2023a).

26 See e.g. Kraif (2016), Novakova and Siepmann (2020) and Jacquot, Vidotto, and Gonon (2023,
this volume).
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that (a) roughly so percent of the stylistic patterns Spitzer defined could be transposed
into the digital and algorithmic paradigm and (b) a close investigation of all textual in-
stances of these patterns, both in Racine and in the works of his contemporaries, could
be conducted. In terms of the repeatable aspect, things are more challenging. Certainly,
with the complete set of annotated texts available exactly as used for this study, an im-
portant part of the project documentation is present. However, documenting the que-
ries and their results based on these texts in an entirely transparent manner is difficult,
because copying the query from the documentation into TXM and saving the results
to a file needs to be done manually, something which can easily introduce accidental
inconsistencies. Similarly, creating the comparison statistics involves another break in
the toolchain, as this is not done directly in TXM but in Python, based on data ex-
ported manually from TXM. The whole process would be more transparent, and more
directly replicable and executable, if it was all done in the same environment, either by
integrating the subsequent analyses into TXM using a Groovy-script and automatically
exporting all results and intermediary data, or by performing the initial analyses direct-
ly using a script-controlled CQP instance. Such an approach has not been used in the
present study, but at least the tools used are either well-established in the community
(TXM) or available in the long term (pyzeta/ pydistinto).

Ultimately, I hope and believe that the obvious shortcomings of this study do not
induce the conclusion that computational literary studies is a futile enterprise. Rather,
I hope that in the near future, someone with the required technical expertise in literary
and linguistic annotation and bringing to bear new statistical methods of identifying
key stylistic devices will further bridge the gap between the nuanced stylistic close read-
ings of a Leo Spitzer with the scope, speed and scalability of algorithmic approaches.
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Family Resemblance in Genre Stylistics
A Case Study with Nineteenth-Century
Spanish-American Novels

Ulrike Henny-Krahmer

Abstract  Family resemblance is a concept that has been introduced into genre
theory as an analogy to describe partial and overlapping similarities between
different works of the same genre. The concept aims to capture continuities
and shifts in historically changing realizations of genres. In this article, family
resemblance is applied in a digital genre stylistics analysis of subgenres of nine-
teenth-century Spanish-American historical and sentimental novels. A formal
implementation of the concept is developed, and its usefulness in a corpus-based
and quantitative setup is tested. For this, networks of nearest neighbors are built
on topic features, and subgroups in the networks are identified with community
detection. As a result, the concept of family resemblance itself undergoes change,
but the digital methods also appear in a new light as tools that can be engaged
for soft categorization.

Keywords genre stylistics, genre theory, categorization, family resemblance,
nineteenth century, Spanish-American novel, subgenres, network analysis, topic
modeling

1. Genre Categories, Family Resemblance, and

Digital Genre Stylistics

A central aspect of literary genre theory is the discussion about the ways in which
genres can be defined. More precisely, this includes the question of what kind of cat-
egories genres can be understood and conceived as. In this context, it is assumed that
the function of generic terms is to represent a group of texts associated with them
adequately. The question about the categorial status of genres is of importance both
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Machine Learning as a Measure
of the Conceptual Looseness

of Disordered Genres

Studies on German Novellen

Julian Schroter

Abstract This essay discusses how procedures of computational and literary
genre stylistics can be built and implemented in order to reconstruct the ways in
which disordered, heterogeneous, and historically discontinuous genres undergo
historical change. The discussion consists of three parts. In the first part, I will
introduce a distinction between classificatory and aesthetic interest and show that
genre stylistics should in general be based on aesthetic interest. This is an argu-
ment against the common claim that genre concepts should be defined prior to
historiographical work. The second part outlines the specific historical situation
of the German Novelle as well as the basis of an aesthetic historiography of this
disordered genre. The third part gives an operationalization of one fundamen-
tal task in computational and literary genre stylistics—namely, the psychological
question of the extent to which historical readers were able to gain an understand-
ing of different genres, based on texts that I grouped according to genre labels.
This issue is processed here as a supervised learning task. With this method, low
accuracy scores in classification tasks are usually interpreted as methodic flaws,
and optimal accuracy scores are regarded as the criterion for adequate modeling.
This essay argues, however, that if the question concerns the aesthetic history
of disordered genres, then any adequate classification task based on supervised
machine learning is expected to yield low accuracy scores. In the next step, the
criterion of adequateness must therefore be revised so that low accuracy scores
can be attributed to a specific genre itself and not to inappropriate selection of
features, problematic parametrization, and other aspects of modeling. Finally,
accuracy scores are not to be optimized, but they can be interpreted, in the case of
disordered genres. Machine learning tasks can be integrated into a psychological
framework so that accuracy scores can be interpreted as a measure of the semantic
looseness of the concept of a specific genre within historical literary communities.
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1. Introduction

In terms of conceptual extension, genre can be thought of as a group or cluster of texts
that can be separated from other clusters. Clustering texts by means of their features is
one major task of computational stylistics (Schéch 2017). Herrmann et. al. (2015, 46)
emphasize that “style can be associated with categories such as genre, epoch, author,
and many more.” For quantitative text analysis, it is not the only option but, I believe,
essential that style be investigated as style of one or several categories such as author, pe-
riod, or genre (Jockers 2013; Evert et. al. 2017). The practice of investigating the style
of a certain genre in the realm of computational and literary genre stylistics (CLGS)
can be characterized by a common premise: we presume that genres behave like logical
classes insofar as we presume that texts of the same genre share a set of characteristic
and specific features. This set yields the style of that genre and can be described “in
terms of a quantitative profiling of formal features” (Herrmann et al. 2015, 46). How-
ever, for the German Novelle, recent research indicates quite a different situation: over
the last decades, studies have increasingly questioned an understanding of the Novelle
as a genre in literary studies that had largely escaped critical scrutiny.! Earlier studies
of the nineteenth and early twentieth century (Borcherdt 1926; Klein 1960; Himmel
1963; Kunz 1970) as well as recently published introductions to the genre (Freund
2009; Rath 2008; Fiillmann 2010; Meier and Vrckovski 2014) claim that the German
Novelle is a very stringent and clearly delineated type of text that must be distinguished
from the genre of Erzihlungen.? In contradiction to this position, several studies have
suggested that, from a historical rather than a normative perspective, the label ‘Novelle’

1 As ‘Novelle’ and ‘novella’ do not have the same meaning, I will use, or rather refer to, the
German term. Single quotation marks are used in this paper according to conventions in ana-
lytic philosophy. If a term or a sentence is addressed as the object of a statement, it is covered
by single quotation marks, for example in statements such as: “The term ‘novella’ is used by
person X in situation S.” Both the whole sentence and the term ‘novella’ within this sentence
are addressed as different observations. In contrast, if a person X claims, “Though included to
Heyses's Deutscher Novellenschatz, Goethe’s Die neue Melusine is not a novella but a tale,” X uses
the terms ‘novella’ and ‘tale’ and thus makes use of his concepts of novella and tale. Within the
quoted claim, these terms are not covered by single quotation marks.

2 See Baker (1999, 34): “The Novelle is regarded as one of the most stringent forms of prose as
it deals with a closed, narrow segment of reality, where one particular event is important, and
where there is one central conflict around which the whole is organized. Few characters are
involved in the Novelle so the effect is heightened, and the action is generally of short duration.”
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Exploring Fictional Styles along
Universal Dimensions of Register
Variation

Douglas Biber and Jesse Egbert

Abstract Multi-dimensional (MD) analyses have been carried out to identify
the linguistic parameters of register variation in many different discourse do-
mains and many different languages (see, e.g., Biber 1988; 1995; 2014). Each
MD study has identified linguistic dimensions that are peculiar to a particular
language/discourse domain. However, the more theoretically interesting finding
is that linguistically similar dimensions emerge in nearly all MD studies. Two
of these dimensions are especially robust, making them strong candidates for
universal dimensions of register variation: 1) a fundamental opposition between
clausal/“oral” discourse versus phrasal/“literate” discourse, and 2) the opposi-
tion between “narrative” versus “non-narrative” discourse. It turns out that these
same two functional parameters are fundamentally important in the discourse
domain of fictional literature. The present paper overviews results of MD studies
of English across discourse domains, and shows how these two universal dimen-
sions are also fundamentally important in fictional literature.

Keywords Multi-dimensional analyses, register, literature

1. Introduction

One major focus of previous corpus-based research has been to describe the ways in
which linguistic features vary across registers (e.g., conversation, classroom teaching,
newspaper editorials). Such research can be carried out for many different research pur-
poses, including a detailed description of a single register, comparing the patterns of
register variation, or even describing patterns of variation across the styles of individual
speakers or authors.
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Multi-Dimensional (MD) analysis is a methodological approach that has been
applied to all of these general research goals. MD analyses have been conducted for
many different discourse domains and many different languages. Using bottom-up
statistical analyses, these studies have investigated specific patterns of register variation
in several different discourse domains of English, as well as the more general patterns
of register variation in numerous languages. Each study identifies linguistic dimensions
that are peculiar to that particular language/domain. However, the more theoretically
interesting finding is that linguistically similar dimensions emerge in nearly all of these
studies. Two of these dimensions are especially robust, making them strong candidates
for universal dimensions of register variation: 1) a fundamental opposition between
clausal/“oral” discourse versus phrasal/“literate” discourse, and 2) the opposition be-
tween narrative versus non-narrative discourse. It turns out that these same two dimen-
sions are important for distinguishing among the author styles employed in fictional
novels. In the sections below, we first introduce the methodology of MD analysis, then
briefly survey previous MD research studies with an emphasis on these potentially uni-
versal patterns of register variation, and finally present a new MD analysis of fictional
novels, showing how these same two parameters of variation are important in that
discourse domain.!

2. Overview of MD Analysis

The Multi-Dimensional (MD) analytical approach was originally developed to investi-
gate the linguistic patterns of variation among spoken and written registers (see, e.g.,
Biber 1986; 1988; 1995). Studies in this research tradition have used large corpora
of naturally-occurring texts to represent the range of spoken and written registers in
a language. These registers are compared with respect to “dimensions” of variation
(identified through a statistical factor analysis), comprising constellations of linguistic
features that typically co-occur in texts. Each dimension is distinctive in three respects:

— It is defined by a distinct set of co-occurring linguistic features;
— Itis associated with particular communicative functions;
— 'There are different patterns of register variation associated with each dimension.

The MD approach uses statistical factor analysis to reduce a large number of linguistic
variables to a few basic parameters of linguistic variation: the “dimensions.” In MD

1 Sections 2 and 3 are based on earlier summaries of the research goals, methods and findings of
MD analysis, especially Biber (2014) and Biber (2019).
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analyses, the distribution of individual linguistic features is analyzed in a corpus of
texts. Factor analysis is then used to identify the systematic co-occurrence patterns
among those linguistic features—the “dimensions”—and then texts and registers are
compared along each dimension. Each dimension comprises a group of linguistic fea-
tures that usually co-occur in texts (e.g., nouns, attributive adjectives, prepositional
phrases). The dimensions are then interpreted to assess their underlying functional
associations.

The first book-length MD analysis (Biber 1988) investigated the relations
among general spoken and written registers in English, based on analysis of the LOB
(Lancaster-Oslo-Bergen) Corpus (15 written registers) and the London—Lund Cor-
pus (6 spoken registers). 67 different linguistic features were analyzed computationally
in each text of the corpus. Then, the co-occurrence patterns among those linguistic
features were analyzed using factor analysis, identifying the underlying parameters of
variation: the factors or “dimensions.”

After the statistical analysis is completed, dimensions are interpreted functionally,
based on the assumption that linguistic co-occurrence reflects underlying communi-
cative functions. That is, linguistic features occur together in texts because they serve
related communicative functions. Table 1 summarizes the first two dimensions from
the 1988 factor analysis, including a list of the most important linguistic features com-
prising each dimension as well as the interpretive functional labels.

Table 1 Summary of the major linguistic features co-occurring on Dimensions 1 and 2 from the 1988
MD analysis of register variation

Dimension 1: Dimension 2:

Involved versus informational production

Narrative versus non-narrative discourse

Positive
features

mental (private) verbs, that complementizer
deletion, contractions,

past tense verbs, 3rd person pronouns,
perfect aspect verbs, communication verbs

present tense verbs, WH-questions,

1st and 2nd person pronouns, pronoun

it, indefinite pronouns, do as pro-verb,
demonstrative pronouns, emphatics,
hedges, amplifiers, discourse particles,
causative subordination, sentence relatives,
WH-clauses

Negative present tense verbs, attributive adjectives

features

nouns, long words, prepositions,
type/token ratio, attributive adjectives

Each dimension can have positive and negative features. Rather than reflecting im-
portance, positive and negative signs identify two groupings of features that occur in
a complementary pattern as part of the same dimension. That is, when the positive
features occur together frequently in a text, the negative features are markedly less
frequent in that text, and vice versa.
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Dutch Strong and Weak Pronouns
as a Stylistic Marker of Literariness

Andreas van Cranenburgh

Abstract Certain languages exhibit distinctions between strong and weak
forms of pronouns. Linguists have attempted to explain the preferences for the
different forms of pronouns in terms of pragmatic factors, specifically discourse
salience and contrast. These factors only partially account for the variation ob-
served. In this article we propose to add another factor, style. We investigate the
case of Dutch with a corpus of literary novels. We present quantitative results
in the form of corpus frequencies and correlations with literary prestige, as well
as qualitative judgments from a manual analysis, and finally a statistical analysis
of coreference annotations. This complements the linguistic studies, which have
focused on testing explanations in specific contexts in controlled experiments,
without testing the relevance of those explanations in naturalistic data. Our re-
sults suggest that style is a prominent factor in the strong/weak pronoun distinc-
tion, since the linguistic explanations have limited predictive power, while our
corpus study shows that a high proportion of strong pronouns is associated with
literary prestige and Dutch authorship.

Keywords strong and weak pronouns, literariness, Dutch

1. Introduction

What makes a literary novel /iterary? This is a question without an empirically satis-
fying answer. Various explanations have been suggested. Adherents of Bourdieu claim
that the cultural capital of critics and publishers determines the perceived prestige of
novels. Proponents of Kantian aesthetics contend that the demarcation of art rests on
(inter)subjective, normative value-judgments (i.e., we expect others to agree about the
greatness of art, as opposed to matters of taste which are purely subjective). A third
group, the formalists, make an even bolder claim, namely that /izerariness is an intrin-
sic, objective property of texts; proposed mechanisms are defamiliarization and es-
trangement. Literary language contrasts itself with everyday language by standing out.
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While this paper makes no commitment to any of these explanations, our work
most closely aligns with the last explanation, since we will compare objective textual
features of texts and correlate them with perceptions of literary prestige. This work is part
of a larger research project, The Riddle of Literary Quality,! which set out to investigate
textual features that may be correlated with literary prestige. To this end, a large reader
survey was held (Koolen et al., 2020). Readers from the general public rated 401 recent,
best-selling Dutch-language novels (both original and translated) on a Likert scale of 1—7
(not at all literary to very literary). This allows us to estimate the relation between per-
ceptions of literariness and stylistic markers in the texts. Previous work has already shown
that literary prestige can be predicted from textual features to a large extent (van Cranen-
burgh and Bod 2017; van Cranenburgh et al. 2019). The present paper is not about
improving on these predictive models, but zooms in on one specific linguistic aspect (the
strong/weak pronoun distinction) which turns out to have a surprising correlation with
literary prestige (van Cranenburgh et al. 2019), with the aim of better understanding this
specific stylistic aspect; i.e., we focus on explanation, not prediction (Breiman 2001).

The Dutch language (along with other languages) has full and reduced versions of
some of its personal pronouns (see Table 1). Full pronouns such as jij (‘you’) are also
called emphatic or strong, while in Dutch the reduced pronouns such as je (‘you’) are
weak pronouns; other types of reduced pronouns such as clitics in Romance languages
are grammatically more restricted. On the one hand the distinction follows linguistic
rules and cues related to contrast and salience of discourse referents (Bresnan 1998;
Kaiser 2011). On the other hand the distinction can also be a stylistic choice, when
both options are available. Weak pronouns are more informal and are required in fixed
expressions such as dank je (‘thank you’), whereas strong pronouns can be used for
emphasis or to refer to a less salient referent; strong pronouns are required when ex-
pressing contrast or in comparisons such as /7 en zij (‘he and she’).

This paper addresses the following research questions:

1. Can we explain the large proportion of strong pronouns in some highly literary
novels?

2. To what extent is the pronoun form due to a stylistic choice rather than a gram-
matical preference or requirement?

The rest of this paper is structured as follows. Section 2 goes into the linguistic back-
ground of the strong/weak pronoun distinction. Our main results consist of a corpus
study (section 3), a study of contrast and preference (section 4), and a statistical model
based on coreference annotations (section 5). We end with a discussion of theoretical
implications (section 6).

1 heeps://literaryquality. huygens.knaw.nl.
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2. Llinguistic Background on Dutch Strong/Weak Pronouns

We first introduce the pronoun system of Dutch and enumerate contexts in which
either form is required or preferred. We continue by discussing linguistic theories put
forward to explain the choice of pronouns.

2.1 Strong/Weak Pronouns as Described by Reference Grammars

See Table 1 for an overview of Dutch personal pronouns. Some Dutch pronouns have
strong and weak forms. These pronouns carry the same meaning, but either the strong
or weak variant may be obligatory or preferred in certain contexts. At other times, it is
a matter of free choice, i.c., a matter of style.

Table 1 Personal pronouns in Dutch. Pronouns with a common strong and weak counterpart are
shown in italics; a comma indicates a subject/object distinction; the forms in parentheses are not
common in written language

Strong Weak
1st sg ik, mij -, me
2nd sg jij, jou je
3rd sg fem zij, haar ze, (d'r)
3rd sg masc hij, hem (ie, 'm)
3rd sg neut het (1)

Ist pl wij, ons we, -
2nd pl jullie
3rd pl zij, hen/hun ze

The Dutch grammar Haeseryn et al. (1997) describes a range of properties of strong
and weak pronouns. The most important feature is that phonologically, strong pro-
nouns are often stressed (e.g., when used for emphasis or to contrast a referent with
another referent), but weak pronouns are always unstressed. Strong pronouns tend be
restricted for persons or concepts treated as persons, while weak pronouns readily refer
to both persons and objects. The grammatical contexts where strong pronouns are
obligatory are as follows (* marks an ungrammatical phrase; examples adapted from
Haeseryn et al. 1997, 252—55):

(1) Comparisons:
ik ben rijker dan jij, *dan je
‘I am richer than you (strong), *than you (weak)’
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Investigating the Relation between
Syntactic Complexity and Subgenre
Distinction

A Case Study on Two Contemporary
French Authors

Robert Hesselbach

Abstract  The purpose of this article is to explore the ways in which the analy-
sis of the syntactic complexity of a text’s sentences can help distinguish between
works belonging to different literary subgenres written by the same author.
Based on the considerations of an earlier study (Hesselbach 2019), syntactic
complexity is understood here as an array of qualitative as well as quantitative
features. Applying this method to a corpus of two contemporary French authors
and their novels (1979—2002), comprising both crime fiction (roman policier)
and ‘high literature’ (littérature blanche), the results of this study show that syn-
tactic complexity has very little influence on genre distinction, at least for the
two subgenres examined. In fact, a very stable distribution of results can be
observed in both qualitative and quantitative terms. Furthermore, the evidence
suggests that the degree of syntactic complexity is more likely to appear as an
author-related characteristic.

Keywords syntactic complexity, (sub)genre distinction, French novel, Yasmina

Khadra, Jean Echenoz

1. Introduction

The present study was conducted within the framework of the research group CLiGS
(Computational Literary Genre Stylistics) at the University of Wiirzburg/Germa-
ny, one of whose objectives was to develop computer-based methods to identify
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genre-specific characteristics working with Romance, and more precisely French
and Spanish, literature. Genre distinction from a digital point of view has been
the subject of a number of recent research publications, as is evident from papers
on stylometric analysis of ancient Greek literary texts (Gianitsos et al. 2019) or
German novels using word frequencies and character tetragrams (Hettinger et al.
2016), human versus machine genre classification of Spanish novels (Calvo Tello
2021), sentiment analysis for Spanish American novels (Henny-Krahmer 2018), or
topic modeling on French Classical and Enlightenment drama (Schéch 2017). This
paper is concerned with a subject which can be situated at the intersection of literary
studies and linguistics: the relation between syntactic complexity and (sub)genre
distinction. In this context, it can be noted that very different research questions are
associated with the concept of syntactic complexity on the one hand and the task of
genre distinction on the other hand. Nevertheless, an attempt will be made at this
point to identify certain aspects of syntactic complexity, as already defined in an
earlier study (cf. Hesselbach 2019), on the basis of a corpus of two contemporary
French authors and their novels, comprising both crime novels (roman policier) and
‘high literature’ (littérature blanche). Subsequently, it may be possible to make state-
ments as to whether certain subgenres of French authors exhibit common features
in terms of syntax.

The next section will first discuss which approaches already exist to describe syn-
tactic complexity and which (qualitative as well as quantitative) perspective is used in
this study. Section 3 then presents the actual empirical study of two contemporary
French authors (Yasmina Khadra and Jean Echenoz), focusing first on the description
of the corpus-based method before presenting the results and situating them in the
research context. In the last section, after a brief synopsis, further possible research
perspectives are presented.

2. Approaches to Syntactic Complexity

If one tries to approach the concept of syntactic complexity, one will find that there
are various ways to approach the issue from a conceptual perspective. The first prob-
lem concerns the level of the linguistic system: does the expression refer to the com-
plexity of phrases or entire sentences? In this article we refer only to syntactic com-
plexity in the sense of sentence complexity, although looking at the complexity of
phrases from a stylistic point of view also opens up interesting research perspectives.
Another fundamental question is whether one refers to quantitative or qualitative
aspects of complexity. The shortest complex sentence in Spanish as a pro-drop lan-
guage can consist of only two words, as in Sp. 0igo cantar ‘I hear (somebody) singing’
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whereas simple sentences can turn out to be fairly long, as the French example in
(1) illustrates:!

(1) En chemin, dans le crépuscule, elle nomma le palais de justice,
la sous-préfecture, la mairie, la prison, la maison natale de
Frédérick Lemaitre. (E_Eq_po, 17)?
‘On the way, in the twilight, she named the courthouse, the sub-prefec-
ture, the town hall, the prison, the birthplace of Frédérick Lemaitre.’

The above sentence shows no kind of coordination nor subordination and consists of
23 words. This should make clear that one can make different statements regarding
the #ype (qualitative aspects) and extent (quantitative aspects) of a construction when
speaking of syntactic complexity. For this reason, both qualitative and quantitative as-
pects will be taken into consideration in this article. After a brief overview of differ-
ent qualitative and quantitative approaches to (measure) syntactic complexity, section 3
presents the method and results of the study presented here.

2.1 Qualitative Aspects

Taking a closer look at (not only) French grammars and manuals, complexity is usually
understood as a syntactic hierarchical relationship between two sentences/clauses, so
that consequently a distinction is made between the complex and the simple sentence.
While examples (2) and (3) are each syntactically simple sentences, (4) and (s) are
correspondingly complex sentences (examples taken from Kiesler 2013, 613; originally
in: Dubois et al. 1994, s.v. parataxe):

(2) Cet homme est habile.
“This man is clever.’

(3) 1l réussira.
‘He will succeed.’

1 Since finite verbs can be regarded as a quantitatively relevant feature of syntactic complexity, they
are italicized in all given examples, unless another linguistic unit is to be emphasized.

2 'The information at this point refers to texts of the corpus examined. The pattern “author_title_
subgenre” is used, so that this refers to the 17" sentence randomly taken from a novel by Jean
Echenoz with the title L’Equipée malaise, which can be assigned to the subgenre crime novel

(policier = po).
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(4) Cet homme est habile et il réussira.
“This man is clever and he will succeed.’

(5) Cet homme réussira
parce qu’il esz habile.
“This man will succeed because he is clever.’

Example (4) represents a paratactic structure due to the coordination of the two
main clauses, whereas (5) represents a hypotactic construction of main and sub-
ordinate clauses, where the hierarchical distinction is made clear by indenting the
dependent subordinate clause.? Nevertheless, these representations in grammars and
manuals are rather prototypical. In actual language use, and thus also in the liter-
ary production of novels, hybrid forms of these construction possibilities occur, as
Kiesler (2013) points out based on a French corpus. The author presents a typology
of complex sentences which distinguishes between (multiple) homogeneous and het-
erogeneous structures and serves as a basis for this study, as will be explained below
(a—g). An example is given from Kiesler (2013), as well as from the corpus of novels
analyzed here:

(a) homogeneous parataxis (ho-pa)4

A homogeneous parataxis (Fr. phrase parataxique homogéne) is understood to be those
cases in which only two main clauses are combined and neither of the two has its own
dependent subordinate clauses, as illustrated by examples (6) and (7). It becomes clear
that coordination can be carried out both syndetically (i.e. through a conjunction), as
shown in example (6), and asyndetically (i.e. without any conjunction), as in (7):

(6) Je me plaisais et je cherchais a plaire. (Kiesler 2013, 617)
I liked myself ~ and I liked to please.’

3 Within his theory of Junktion (‘linkage’) Raible (1992) refers to the fact that, at this stage of
clause-linkage, there is basically freedom of position of the different clauses, so that no change of
meaning is caused in the following correspondences of the given examples: (47) Cet homme réus-
sira et il est habile and (5°) Parce que cet homme est habile, il réussira. Restrictions on the freedom
of position exist in cases where an element of the second sentence refers to the first sentence,
cf. (47) Cet homme est habile et Cest pourquoi i/ réussira (“This man is clever and zhat is why he
succeeds’) versus *Cet homme réussira et cest pourquoi il est habile (“This man will succeed and
that is why he is clever’).

4 Kiesler himself speaks of “phrases parataxiques simples” — “simple paratactic sentences” (2013,
616), but for the sake of a coherent terminology, I prefer to denominate this construction as
homogeneous parataxis.
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(7)  Ses doigts tripotent dangereusement I'instrument de mort,

le ramassent. (K_Do_po, 100)
‘His fingers are dangerously touching the instrument of death, picking
itup.’

(b) heterogeneous parataxis (he-pa)

In contrast to the previous sentence type, the heterogeneous parataxis (Fr. phrase paratax-
ique hétérogéne) consists of a combination of two main clauses, at least one of which
contains a dependent subordinate clause.

(8) ODbélix ne veut pas finir son sanglier,
il dit
quil 'z plus faim! (Kiesler 2013, 614)
‘Obelix doesn’t want to finish his boar, he says he’s not hungry anymore.’

(9) 1l vérifia la monnaie déposée d’avance sur la table
et
plia son journal
sans quitter des yeux le secrétaire. (E_Me_po, 85)
‘He checked the change left on the table and folded his newspaper with-
out taking his eyes off the secretary.’

In example (8) the second main clause (i/ 4iz) contains a dependent subordinate clause
with a finite verb (qu’il wa plus faim). The following example (9) demonstrates that
these dependent subordinate clauses can also be realized through infinite verbal struc-
tures (sans quitter des yeux le secrétaire).

(c) multiple homogeneous parataxis (mu-ho-pal)

A multiple homogeneous parataxis (Fr. phrase parataxique multiple homogéne) presents
a coordinated sequence of at least three main clauses, none of which has a dependent
subordinate clause, as can be observed in (10) and (11):

(10) Je regardais,
je palpais,
j apprenais le monde, a I'abri. (Kiesler 2013, 614)
‘I watched, I palpated, I learned about the world, sheltered.’
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Digital Stylistic Analysis in PhraseoRom
Methodological and Epistemological Issues
in a Multidisciplinary Project

Clémence Jacquot, llaria Vidotto, and Laetitia Gonon

Abstract  This article is based on the literary corpus of the ANR-DFG!
PhraseoRom project (https://phraseorom.univ-grenoble-alpes.fr/?language=en),
which analyzes a large annotated corpus of novels (about 2,500 items) from the
twentieth and twenty-first centuries in French, English and German, composed
of historical novels, science fiction, fantasy, romance, crime fiction, and ‘gen-
eral literature’ novels. The methodology used to build and explore this corpus
is semi-automated by the interrogation tool Lexicoscope, based on automatic
language processing methods and a corpus-driven approach. In this article, we
present the stylistic annotation methodology of this corpus which links phraseo-
logical analysis of a large literary corpus together with stylistic issues concerning
its formal and literary implications, through the concept of motif- We discuss the
definition of motif and its methodological and epistemological implications on
the contributions of digital tools for stylistic analysis.

Keywords  PhraseoRom, stylistic annotation, motifs

1. Introduction

The development of multidisciplinary and interdisciplinary projects in the digital hu-
manities and the growing importance of literary sources spawned by the massive dig-
itization of archives and libraries in recent years has generated interest in the methods
employed for their tool-based exploration. 7extual data extracted from literary works
and analyzed with various computational tools (statistical calculations, lexicometry
or textometry) merit special attention and recognition of the intentional and stylistic

1 Agence Nationale de la Recherche & Deutsche Forschungsgemeinschaft.
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specificities of the text, statistically speaking (see Garric and Maurel-Indart 20105
2011). This will ensure that their characteristics (textuality and the discursive dimen-
sion, for example) receive due consideration, particularly in quantitative studies and in
comparisons with other qualitative studies.

Progressing toward a “reconquest of expression” (Rastier 2001: 69), text enrichment
opens the way to new objects, new observable facts and, eventually, to theory construc-
tion. This in turn prompts the growth of new disciplines to take their place alongside
corpus linguistics, discourse analysis, lexicometry and textometry. This is precisely what is
happening with digizal stylistics, in its early stages based partly on corpora of literary works.

Digital stylistics addresses a variety of questions that at times are distinctly shaped
by national traditions (see Herrmann et al. 2015). Leaving this aside, for now we note
that a significant digital stylistic terminology has already been accumulated, offering
grounds for thinking that this novel discipline is ripe for taking its place in the con-
tinuity of stylistic topics (whose particulars would still need to be specified according
to different uses and national academic practice). Digital stylistics is also conceived
of as methodologically close to other digital disciplines, given its use of structuring,
annotation and, more broadly, its conception of the scientific artifact for quantitative
and, especially, statistical processing borrowed from lexicometry and textometry, from
corpus linguistics, and other distant reading methods.

This raises questions such as what the need to call it digital stylistics implies, what
it tells us about how what seems initially to be a methodology relates to its mother
discipline, i.e. stylistics, or, for that matter, to the other above-mentioned disciplines,
and, finally, if it really is merely a methodology.

Research in recent years has pointed out the need for defining the contours of
digital stylistics, particularly in the context of projects situated at the intersection of
linguistics and stylistics such as PhraseoRom.? Since this multidisciplinary project had
linguists from diverse fields including syntax, semantics, and natural language pro-
cessing collaborating with specialists in literary stylistics, the contribution made by
stylistics to the joint effort needs sorting out.

Based on the methodology developed for annotating a large digitized corpus?® in
the PhraseoRom project, we propose to conduct a broader examination of how and by
what means stylistics functioned in it. The questions to be answered include how the
project parameters shaped the stylistic inquiry and how the project’s multidisciplinary
approach contributed to the interpretation of literary texts and to our knowledge of
the literary genre.

2 https://phraseorom.univ-grenoble-alpes.fr/descriptif-projet.

3 In a first stage of the project, before extracting on lexico-syntactic recurrences and identifying
the motifs of our literary corpus, we have already compared it with a non-literary contrast cor-
pus of 65 million words in French.
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2. Investigating the Novel Genre through
Extended Phraseology

As already noted, PhraseoRom is an interdisciplinary project where linguistics meets lit-
erary studies and phraseology, stylistics, theory of literary genres, corpus linguistics and
natural language processing NLP in particular. Given its research focus (the phraseol-
ogy of the novel) and its—digital linguistic—methodology, the project falls within the
domain of digital humanities in the humanities and social sciences.

Assuming that literary language is characterized by the statistically signifi-
cant over-representation of lexemes (keywords), collocations or phraseologisms (see
Siepmann 2015) that statistically characterize it, the project goal is to highlight and
analyze these over-represented patterns or motifs from a linguistic and stylistic point of
view. As such, it takes its place in the continuity of research carried out in recent years
on the specificities of literary language (see Maingueneau and Philippe 1997; Philippe
and Piat 2009; Vaudrey-Luigi 2011).

The corpus was developed to explore the French-, English- and German-language
fiction discourse of the second half of the twentieth century because the novel is the
literary genre with a remarkable, dynamic variety of subgenres and the widest reader-
ship. The French corpus is constituted as shown in Table 1.

Table 1 Quantitative information (authors, numbers of novels and of tokens) in the French corpus

Subgenres Authors Novels Tokens

Fantasy (FY) 43 104 13,323,976
General (GEN) 170 445 34,334,554
Historical novels (HIST) 39 114 14,868,273
Crime fiction (CRIM) 84 194 17,859,351
Romance (ROM) 40 112 9,802,410
Science fiction (SF) 39 147 13,173,618
TOTAL 365 1,116 103,362,182

For these large textual corpora, the PhraseoRom project seeks, first, to establish what
role extended phraseological units play in the construction of the literary text and, sec-
ond, to create a typology of these units. The linguistic analysis of data on the semantic,
syntactic and discursive levels is articulated for comparative purposes by a stylistic
examination of different novelistic genres.

Working on the specific language of the novel requires an investigation of its ge-
neric boundaries and the va/ues that derive from them (see Jouve 2010). This dictates
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the inclusion of works in the corpus that, by editorial tradition and ideological rep-
resentation of the novel’s subgenres, are categorized by French literature specialists as
paralittérature (see Couégnas 1992; Boyer 2002), i.e. popular fiction.

This pejoratively termed paraliterature contrasts a priori with a so-called general
literature, which however represents a valued aesthetic project and is accorded pride of
place in the field of artistic productions.* Paraliterature instead exists on the margins
of this field. However, this also operationalizes it for a discussion on classifying novel
subgenres, either through criticism or consequent on editorial and commercial con-
ventions (see Boyer 2002; Genette 1987).

We do not subscribe to this axiological bias of devaluing popular works as ste-
reotypical, poorly conceived, and as only intended for immediate cultural consump-
tion (e.g., romance novels, science fiction, crime novels). Instead, we treat popular
subgenres as literary works. This allows placing these novels in a broader set of con-
temporary fiction productions suitable for probing the relevance of the boundaries
between subgenres, i.e., to critically examine what formally distinguishes (linguisti-
cally, for one) a novel released by a publishing house renowned for the high literary
and aesthetic standards of its books (Minuit or Gallimard, for example) from a novel
published by a less prestigious, institutionally less ambitious house or, for that matter,
as part of a big publisher’s clearly identifiable collection (e.g., the Folio SF collection
by Gallimard).

Questions on what crossover margins can be identified between subgenres at the
phraseological level despite obvious differences in thematic content, particularly in
respect to plot or representation of a universe>—although by no means exhaustive—
open new perspectives on the theory of genres (see Beauvisage 2001; Rastier 2011).
They especially invite a reconsideration of the notions of stereotype and cliché (see
Amossy and Herschberg Pierrot 2016) in the linguistic construction of literary works.
In addition to the structural characteristics of popular seriality, its stylistic definition,
as reflected in the arrangement of certain textual sequences and, above all, by a form of
constancy of expression® also merit further study.

4 'This literary fiction is covered in the PhraseoRom corpus by the GEN subcorpus (for general
literature).

5 For example, the description of emotional states in romance novels (see among others Gymnich,
Neumann, and Niinning 2007; Zymner 2003; Frow 2006; Duff 2000 or Monte and Philippe
2014 on textual genres).

6 “In fact, repetition, in all its forms, is, in both oral tradition and popular fictions, a generic
marker, a formal mechanism expected by the public, i.e. a fundamental element of the reading
contract, based on the interplay of the similar and the variation” (Boyer 2002: 76; translation
by the authors).
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voir. This semantic contrast tends to be confirmed in the different occurrences of the
corpus, hence here it seems necessary to identify two distinct motifs stemming from
these two types of LSC: <apparaitre sur [‘écran> and <voir sur [écran>.

That this is a relevant distinction is corroborated by the fact that the two motifs
perform different DFs in context. The appearance of an entity (face, person, object,
message, numbers), for example, indicates the beginning of a new narrative sequence
and moves the action forward (in accordance with the aspectual inchoative value of the
verb). The motif <apparaitre sur [écran> seems more likely than <woir sur [écran> to
indicate progressive action and plot progression.

At this point, the two previously defined motifs <apparaitre sur ‘écran> and <voir
sur [écran> could be grouped to form a more abstract syntactic-semantic pattern,
which would constitute a final stage of annotating the corpus: from the LSC to the
motif sensu. stricto. It could take the following form: [Verb of vision + Preposition +
Inanimate object].

This solution offers twin advantages: for one, it preserves the theoretical coherence
of the motif’s definition through inclusion of a finer granularity in the semantic and
stylistic description, and, for another, it bundles syntactically identical constructions
that, from a purely syntactic point of view, would not necessarily require contrasting.
Clearly, stylistic analyses and the annotation work feed into the broader reflection on
the phraseological notion of motif.

7. Conclusion: Stylistic Analysis as Starting and End Point

The PhraseoRom stylisticians tracked the evolution of the project and were involved in
each of its stages; paradoxically, however, they performed their work both far upstream
and far downstream in the project timeline.

To begin with, they built the French corpus on which most of the pilot studies
were carried out. At the end of the pilot studies, the IT specialists of the project worked
from September 2016 to August 2018, among other tasks, on compiling the lists of
works to be included in each novelistic sub-corpus. The GEN corpus, for example,
was sourced from the list of books awarded the Goncourt prize and other prizes since
1950. The difficulties the programmers encountered in pursuing his task were, for one,
finding that not all these awarded books were novels (they included autobiographies,
stage plays, collections of short stories, etc.), and, for another, not knowing where to
find romance literature titles, historical novels, and so on.

In response, starting from the very incomplete files compiled by the projects
IT specialists, the stylisticians combed through specialized sites to find suitable titles.
This variously required reading book summaries or locating a particular novel in the
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collection it was part of to make correct classifications. For instance, a novel dealing
in detail with a historical period and published by Minuit would pose the question for
the researchers on whether it should be classified in the GEN or HIST corpus. This is
precisely what happened with books by Anna Gavalda, whom some consider a lizerary
author (GEN) while others view as a writer of unrefined stories (ROM). Obviously,
the criteria applied here at times had to be subjective or at least based on reading
experience which, with enough practice, evolved into reading expertise. When the
stylisticians were stumped, they looked for clues in collections or relied on intuition
developed from reading excerpts (sometimes just the publisher’s jacket blurb) from
these ambiguous works to select the appropriate subgenre.

Thus, the skill set required for building coherent corpora in the first stage includ-
ed reading skills and at least some background in popular literature. By contrast, the
second stage called for competence in literary analysis for relating the micro context
to its immediate environment but also for mastering the specificities of the subgenre a
motif was a potential candidate for. Furthermore, to refine this recontextualization, the
stylisticians also had to analyze paraliterature.

The foregoing tasks set the stage for stylisticians to critically examine in a con-
trastive manner the more or less permeable lines drawn between subgenres from fresh
perspectives. The observations produced by the quantitative analysis of the corpora and
the stylistic annotation of the selected mozifs will be instrumental in this effort.

Returning to the initial question on the place of stylistics in multidisciplinary dig-
ital projects such as PhraseoRom, we can assert that it plays an active role in performing
the following vital functions:

—  Upstream: it creates the literary coherence of the corpora and provides elements
of literary problematization of the data, for example diegetic stereotypy versus
linguistic stereotypy. Furthermore, stylistic annotation contributes to the process
of building up a corpus by conceptualizing and complexifying motifs through the
identification of DFs.

— Downstream: stylistic analyses facilitate the study of extracted data and stimulate
critical reflection on conventional boundaries (literary criticism, academic work,
publishing house collections, etc.) between subgenres by shedding light on the
very definitions—linguistic, phraseological, stylistic—of the boundaries.

Digital tools like these and the research they enable change the center of gravity of
stylistic thinking by letting us shift the focus from the auctorial and the definition of
the author’s style. Instead, they sensitize us to the French stylistic concept of salliance
(as significant recurrence, see Jacquot: 2016) as redefined by the insights gained with
this digital tool-enabled stylistics research into both recurrence and specificity within a
subgenre, as here, or within any other desired ensemble.



Digital Stylistic Analysis in PhraseoRom

References

Adam, Jean-Michel. 2011. Les Textes: types et prototypes: récit, description, argumentation, explication
et dialogue. Paris: Armand Colin.

Ait Mokhtar, Salah, Jean-Pierre Chanod, and Claude Roux. 2002. “Robustness beyond Shallowness:
Incremental Deep Parsing.” Natural Language Engineering 8 (2-3): 121—44.

Amossy, Ruth, and Anne Herschberg Pierrot. 2016. Stéréotypes et clichés. Paris: Armand Colin.

Baroni, Raphaél. 2007. La Tension narrative: suspense, curiosité et surprise. Paris: Seuil.

Baroni, Raphaél. 2009. L'Euvre du temps. Poétique de la discordance narrative. Paris: Seuil.

Baroni, Raphaél. 2015. “Temps, mode et intrigue: de la forme verbale 4 la fonction narrative.”
Modéles linguistiques 71: 125—42.

Beauvisage, Thomas. 2001. “Exploiter des données morphosyntaxiques pour I'étude statistique des
genres : application au roman policier.” 7AL 42 (2): 579—608.

Bellemin-No&l, Jean. 1972. “Le motif des orangers dans ‘La Chartreuse de Parme.” Littérature 5
(1): 26-33.

Boyer, Alain-Michel. 2002. Les Paralittératures. Paris: Armand Colin.

Couégnas, Daniel. 1992. Introduction a la paralittérature. Paris: Seuil.

Duff, David, ed. 2000. Modern Genre Theory. London, New York: Routledge.

Frow, John. 2006. Genre. The New Critical Idiom. London, New York: Routledge.

Garric, Nathalie, and Maurel-Indart Héléne. 2010-2011. “Vers une automatisation de 'analyse
textuelle.” Texto! Textes et Cultures 15 (4), and 16 (1): 3-13.

Genette, Gérard. 2002. Sewils. Paris: Seuil.

Gymnich, Marion, Birgit Neumann, and Ansgar Ninning, eds. 2007. Gattungstheorie und Gattungs-
geschichte. Trier: WVT Wissenschaftlicher Verlag.

Herrmann, Berenike, Christof Schéch, and Karina van Dalen-Oskam. 2015. “Revisiting Style, a Key
Concept in Literary Studies.” Journal of Literary Theory 9 (1): 25—52.

Jacquot, Clémence. 2016. “Réve d’une épiphanie du style: visibilité et saillance en stylistique et en
stylométrie.” Revue d’Histoire Littéraire de la France 116 (3): 619-39.

Jouve, Vincent. 2010. Pourquoi étudier la littérature? Paris: Armand Colin.

Kraif, Olivier. 2016. “Le lexicoscope: un outil d’extraction des séquences phraséologiques basé sur
des corpus arborés.” Cahiers de lexicologie 108: 91-106.

Legallois, Dominique. 2012. “La colligation: autre nom de la collocation grammaticale ou autre
logique de la relation mutuelle entre syntaxe et sémantique?” Corpus 11: 31—54.

Longrée, Dominique, and Sylvie Mellet. 2013. “Le motif: une unité phraséologique englobante?
Etendre le champ de la phraséologie de la langue au discours.” Langages 189: 68—8o.

Maingueneau, Dominique, and Gilles Philippe. 1997. Exercices de linguistique pour le texte listéraire.
Paris: Dunod.

Martin, Robert. 1983. Pour une logique du sens. Paris: PUE.

Monte, Michéle, and Gilles Philippe, eds. 2014. Genres et textes: Déterminations, évolutions, confron-
tations. Lyon: Presses universitaires de Lyon.

277



278 Clémence Jacquot, llaria Vidotto, and Laetitia Gonon

Novakova, Iva, and Dirk Siepmann. 2019. Phraseology and Style in Subgenres of the Novel. A Synthe-
sis of Corpus and Literary Perspectives. Basingstoke: Palgrave Macmillan.

Philippe, Gilles, and Julien Piat. 2009. La Langue littéraire: une histoire de la prose en France de Gus-
tave Flaubert a Claude Simon. Paris: Fayard.

Rastier, Francois. 2011. La Mesure et le grain: sémantique de corpus. Paris: Honoré Champion.
Richard, Jean-Pierre. 1961. L'Univers imaginaire de Mallarmé. Paris: Seuil.
Richard, Jean-Pierre. 1979. Microlectures. Paris: Seuil.

Siepmann, Dirk 2015. “A Corpus-based Investigation into Key Words and Key Patterns in Post-
War Fiction.” Functions of Language 22 (3): 362-99.

Tutin, Agnés, and Olivier Kraif. 2016. “Routines sémantico-rhétoriques dans I'écrit scientifique de
sciences humaines: 'apport des arbres lexico-syntaxiques récurrents.” Lidil. Revue de linguis-
tique et de didactique des langues 53: 119—41.

Vaudrey-Luigi, Sandrine. 2011. “Ce que la linguistique dit des textes littéraires — De la signature
stylistique 4 la reconnaissance d’un style d’auteur.” Le frangais aujourd’hui 175 (4): 37-46.

Zymner, Ridiger, ed. 2003. Handbuch Gattungstheorie. Stuttgart: J. B. Metzler.



Complexity and Style of Modern Spanish
Literary Texts

Katharina Dziuk Lameira

Abstract This article discusses whether text complexity can be seen as a di-
mension of authorial style, and if so, which linguistic features are suitable for the
description of both complexity and style. First, the notion of text complexity will
be defined, followed by a presentation of its evolution from readability studies.
In addition, a comparison regarding definitions of text complexity and literary
style will be followed by various parameters of text complexity used in a research
project on the linguistic complexity of modern Spanish literary texts conduct-
ed at the University of Kassel, presented together with the tools and methods
used for their analysis. In conclusion, an investigation concerning a selection
of parameters and data from the project regarding a stylistic point of view will
be offered, prior to the results being discussed and future research steps being
proposed. First analyses show that metaphorical density, sentence length, clause
length, the index of subordination, the density of the noun phrase, and logarith-
mic average (word) frequency and combinations of some of those parameters
could be suitable for the description of some of the novels analyzed in this article.

Keywords  text complexity, authorial style, readability, Spanish, literary texts,
metaphor identification

1. Introduction

Text complexity is defined as the interaction of different textual features that influence
text difficulty and can be measured and observed objectively (Dziuk Lameira 2023).
Following Dahl’s definition of relative complexity (2004), a text can be seen as more
complex the more it deviates from typical patterns.! Analogously, different definitions

1 Pattern refers here to a variety of phenomena such as linguistic patterns like phrasemes or pat-
terns regarding textual genres.
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The analysis of the clusters showed that the variables DeP (propositional densi-
ty), DeL (lexical density), DiL (lexical diversity), DFN (density of the noun phrase)
showed little deviation throughout the text excerpts. When the cluster analysis was
performed without the variables DeP (propositional density), DeL (lexical density),
DiL (lexical diversity), DEN (density of the noun phrase) only using the variables
MD (metaphorical density), LO (sentence length), LC (clause length), and FPL (log-
arithmic average frequency), the same text excerpts were grouped together. Thus, the
analysis shows that the parameters MD, LO, LC and FPL are more suitable for the
discrimination of different styles than the other parameters.

4.2 Discussion

This analysis has shown that some parameters that are used to measure text complexity
are significantly different between some of the novels. Therefore, those parameters can
potentially be used for stylistic analysis. This is the case for the variables MD (meta-
phorical density), LO (sentence length), LC (clause length), IS (index of subordina-
tion), DEN (density of the noun phrase), and FPL (logarithmic average frequency).
Also, the combination of some parameters could be typical of the style of some authors
(e.g. a high metaphorical density and a high logarithmic average word frequency for
Javier Marfas). This should be further investigated using more text excerpts from the
same novels as well as from other novels by the same authors.

The relatively short length of the text excerpts of approximately 300 words could
explain cases of high standard deviation for the variable LO (‘sentence length’). Given
that a large amount of sentences included in the text excerpts exceed 100 words, where-
as a similar number of sentences consist of less than five words, the average sentence
length can vary greatly depending on the selected sample. Therefore, the variable LO is
not suitable for the analysis and comparison of relatively short text excerpts.

The cluster analysis did not group the text excerpts consistently according to their
novel. Future investigation should include more text excerpts per novel to perform this
kind of analysis.

Additionally, the spread of the values for the different variables varies depending
on the novel. More samples should be analyzed in order to determine if certain vari-
ables are more consistent within particular novels or novels by the same author.
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Applying General Impostors Method
to the Ferrante Case

Michele A. Cortelazzo, George K. Mikros @,
and Arjuna Tuzzi

Abstract  Elena Ferrante is the nome de plume of an anonymous writer who is
highly successful on the international stage and whose success far exceeds that
of other authors of contemporary Italian literature. In this study, we approach
Ferrante’s authorship investigation as a verification problem since we cannot be
sure whether the real author behind Ferrante’s pseudonym is among the can-
didates we have considered in previous studies. For this reason, we applied the
General Impostors (GI) method using the Cosine Delta distance in both a cor-
pus of 150 novels written by 40 authors (39 candidates and Elena Ferrante) and
a non-literary corpus of 113 texts signed by 14 different entities (12 authors, a
collective author, and Elena Ferrante). In the literary corpus, Starnone emerged
as the most likely author of Ferrante’s novels. Results were quite different in the
second case: Starnone was not the only possible author since, in many non-liter-
ary texts, Raja, Martone as well as the E/O publishing house staff and publish-
ers, seem to have authorial contributions. The GI method not only confirmed
previous results but also improved our knowledge of this case since it provides a
measure of the attribution strength.

Keywords Ferrante, authorship verification, stylometry, General Impostors
method

1. Introduction

Elena Ferrante is the pen name of an Italian writer whose novels became a global phe-
nomenon. Today she is perhaps the best-known Italian author on the international
stage, and this result seems both deserved and peculiar given that Elena Ferrante is a
secretive author. Elena Ferrante’s identity has been kept secret for the last 30 years with
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In both corpora (fiction and non-fiction), the GI method confirmed previous
research results, but it also improved our knowledge since it provided a measure of
the attribution strength. Domenico Starnone’s stylometric profile was identified as the
single undisputed match compared to the stylometric profile of Ferrante’s novels. These
results confirm and enrich results obtained by previous studies collected in Tuzzi and
Cortelazzo (2018a) (cf. Eder 2018; Juola 2018; Lalli, Tria, and Loreto 2018; Mikros
2018; Ratinaud 2018; Rybicki 2018; Savoy 2018a). However, this clear-cut picture did
not emerge when we examined the authorship of the non-fiction corpus. The GI meth-
od attributed some of the texts collected in La Frantumaglia to the staff or the owners
of the E/O publishing house. For some other texts, Domenico Starnone, Anita Raja,
Mario Martone, and Valeria Parrella were identified as possible authors. Moreover, in
specific Ferrante non-fiction texts, we can detect patterns of co-writing as we observe
attribution GI scores to more than one author.

Authorship verification methods are less accurate than the supervised classifica-
tion pipelines, but, in our case, they can be used to complement the published research
on this topic. They can shed light on research questions that a closed-class classifica-
tion algorithm cannot answer. Both the mixed authorship signal detected in some of
Ferrante’s non-fiction texts and the distributed authorship hypothesis as part of an
organized public communication project supporting Ferrante’s name can be reliably
investigated under the authorship verification framework. Enlarging available corpora
with new works signed by Elena Ferrante could be the starting point for further inves-
tigations and new research questions.
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