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Authorship attribution for medieval texts such as those of Chrétien
de Troyes poses unique challenges due to textual transmission, language
variation, and limited reference corpora. In this context, it might be useful
to draw as much stylistic information as possible from the texts, beyond
most common features such as function words. This paper presents an
ongoing project to include metrical annotation (with a focus on prosody)
in the stylometric analysis of Medieval French, to enhance support vector
machine (SVM)-based authorship attribution. The case at hand focuses on
the attribution of the works of Chrétien de Troyes and his contemporaries.

Introduction

The works attributed to Chrétien de Troyes, a cornerstone of medieval French literary
heritage (Kibler, 2007), are central to the discussion of stylistic and linguistic anal-
ysis of Medieval texts. The numerous authorship problems surrounding his work
(Camps et al., 2024) however raise numerous challenges for the analysis of a some-
times hard to delimitate corpus. Issues such as spelling variation, scribal transmission,
and incomplete corpora complicate the task, as well as the scarcity of data for some
candidate authors. While standard computational methods such as Support Vector
Machines (SVM) have been successfully employed in modern authorship attribution ,
they require reliable and consistent feature sets.

Recent research highlights the importance of metrical features as a valuable comple-
ment to traditional stylometric approaches in authorship attribution. Metrical analysis
has proven particularly effective in poetic texts and structured prose, where rhythm
and syllabic patterns can serve as distinct stylistic markers.
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Corbara et al. 2023 demonstrate the utility of syllabic quantity in Latin prose, re-
vealing that rhythmic preferences specific to authors significantly improve attribution
accuracy when combined with machine learning models like Support Vector Ma-
chines (SVM). Application to non-literary texts (Corbara et al., 2022), such as Spanish
parliamentary discourse, illustrate even further the effectiveness on using rythmic
information authorship profiling. Similarly, Plecháč and Birnbaum 2023 show that
rhythm-based features in poetry, particularly those deviating from strict accentual reg-
ularity, enhance attribution by highlighting unique authorial patterns. Across multiple
languages and genres, metrical features have been shown to rival conventional lexical
markers. Plecháč et al. 2018 confirm that versification analysis performs comparably to
word frequency and n-gram-based methods in Czech, German, Spanish, and English
poetry. This reinforces the cross-linguistic applicability of metrical features in stylom-
etry. Applications to literary studies have already been succesful, as a recent study,
combining the use of rhythmic and lexical analysis (Plecháč, 2021) to Shakespeare
and Fletcher’s collaborative work, has proven.

Material and Methods

To address the attribution questions, we selected a corpus of medieval French texts
attributed to Chrétien de Troyes and other contemporary authors.

Corpus

The corpus was constructed around the works of Chrétien de Troyes (fl. c. 1170-1190),
encompassing all his definitively attributed romances as well as the Lancelot, which he
initiated and was presumably completed by Godefroi de Leigni (Adams, 1974). The
disputed texts Philomena and Guillaume d’Angleterre were also included.

It is difficult to find relevant impostors from the same time period with comparable
corpus of similar genres and for which we have enough confidence about authorship.
Only two impostors were thus incorporated into the corpus: Gerbert de Montreuil
(fl. first half of the 13th century) was selected as he is the author of a Continuation
to Chrétien’s works, thereby contributing texts closely aligned in genre, form, and
content. Jean Renart (fl. end of the 12th-beginning of the 13th century) was included
as an external reference.

To assemble the corpus, data were gathered frommultiple sources. Chrétien’s works
utilized the digital edition of the copy by the scribe Guiot de Provins(Kunstmann, 2009).
Other texts were sourced from the Base de français médiéval(Guillot et al., 2018), which
provides digitized editions. For texts without available digital editions, OCR and
post-correction were performed using eScriptorium (Kiessling et al., 2019) and the
catmus Print model (Gabay et al., 2024).

Metric annotation

All the texts use the narrative octosyllabic couplet, typical of verse romances (and of
most Old French narrative texts in verses, with the notable exclusion of chansons de
geste), where 8 syllables verses are rhymed two by two, and endwith either amasculine
or feminine rhyme, with no standard caesura placement.

Metric annotation follows the ‘Metronome’ model, where w is used for weak sylla-
bles, S for stressed syllables, the dot (.) for word breaks, and | for verse separation
(Nagy et al., 2024). The dot word separator was eliminated for further analysis, as
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Verse Annotation
et li chevax tant s’esforça w.w.wS.w.wwS
Et a la pierre de l’anel, w.w.w.Sw.w.wS

Table 1: Exemples of human annotation

preliminary tests showed it decreased accuracy of the SVMmodels, something already
noted by Nagy et al. (2024). The question of the place of stress in French verse is a
delicate and sometimes controversial one (see for instance Pensom, 2006). To facilitate
this task, and obtain consistent results between annotators, two simple principles were
followed:

1. function words are considered unstressed;

2. content words are stressed on the tonic syllable, i.e. the last syllable with the
exclusion of final atone -e (dame is coded ‘Sw‘, while mangier is coded ‘wS‘).

An example is given in Table 1.

Metric Annotator: rule based vs LLM

The metric annotator developed in this study is designed to analyze the stressed
syllables in Old French. To design it, we tried two approaches: relying on a generative
AI annotator or designing a hybrid approach, using deep learning based linguistic
annotation of parts-of-speech, complemented by a rule-based annotation of stress,
relying on expert knowledge of Old French phonology. The task at hand is divided in
both cases in two main steps: syllabification, then detection of stressed and unstressed
syllables.

In order to better detect errors and to allow for an interim evaluation of the LLM, we
decided to rely on a chain-of-thought approach to separate the syllabification task from
the stress annotation task (Wei et al., 2022). A set of one hundred verses was initially
annotated by hand as exemplars for the prompts, complemented with a description of
the main rules to be followed for syllabification and stress annotation. The efficacy
of the prompts was then tested in several LLMs. The results were disappointing,
with an accuracy of 78.27% using Claude 3.5 Sonnet (the accuracy is computed as the
average of the Levenshtein ratio between pairs of verses in the ground truth and the
annotation).
In view of the unsatisfactory outcomes for the annotation obtained with the LLM,

the decision was taken to eschew reliance on a generative AI annotator. First, a set
of rules based on phonological knowledge of Old French (and particularly, its large
number of diphthongs and triphthongs) is applied to divide verses into syllables as
shown in appendix ??. Then, the lemmatiser and POS-tagger from Deucalion model
(Camps et al., 2020) are employed to facilitate the identification of function words
and consequently weak syllables. Words such as adverbs with a DEGREE attribute in
morpho-syntactic indications, verbs with the lemmas ’estre1’ and ’avoir,’ pronouns,
and prepositions are considered function words. The rule-based approaches reaches
an accuracy of 97.87% on the test set.
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Table 2: Results using the different features. Optimal parameters for each configuration were found using
a grid search (see Appendix). The two last scores correspond to a merge of two sets of features
in order to be used in combination.

Feats n culling F1 score
funct. words 1 0.1 0.86
met. syll. 11 0.6 0.88
met. lines 1 0.3 0.75
funct. words 1 0.6 0.95+ met. syll. 9 0.7
funct. words 1 0.4 0.97+ met. lines. 1 0.9

SVM-based Attribution Framework

We adopt a rolling stylometry (Eder, 2016) framework based on support vector ma-
chines (SVM), as implemented in the SuperSTYL Python package (Camps and Cafiero,
2024). The features selected are:

function words (baseline) lemmatised function words. Function words are classi-
cally used as features in authorship attribution (Mosteller and Wallace, 1963),
as they are reasonably independent from the topics evoked in the texts, chosen
less consciously, and in a sufficient numbers to yield statistically relevant results
(Kestemont, 2014). Lemmatisation is sometimes avoidable for medieval texts
when the corpus is linguistically very homogenous (Camps and Cafiero, 2013),
which is unfortunately not the case here (see appendix "Corpus"). As in previous
literature (Camps et al., 2021a), we thus applied lemmatisation to normalize the
various spellings of Old French. Lemmatisation was conducted using Pie (Man-
javacas et al., 2019) in conjunction with a model specifically trained for Old
French (Camps et al., 2020, 2021b) Subsequently, function words were extracted
from the lemmatised text using a custom list developed from the lemmatised
Gold data of the 0F3C Corpus (Camps et al., 2021b).

rhythmic patterns n-grams of syllables, and of verses, from the metric annotation.

We systematically benchmark different length of n-grams and different levels of
culling to find the best configurations (Table 2). Results show that prosodic features,
such as n-grams of stressed and unstressed syllables, perform comparably to the base-
line in isolation. They seem to bring sufficient information by themselves for reliable
attribution of the texts in the train set. Additionnally, when taken in combination with
function words, they allow to substantially increase the reliability of the attribution.

Results

Results obtained with the two combined setups (n-grams of stressed syllables with
function words; 1-grams of prosodic annotation of verses with function words) seem
to confirm the drop in Chrétien de Troyes’s style around verse 6150 in Lancelot, once
again supporting the attribution of the final part to another author, i.e. Godefroi de
Leigny (Figure 1). Intriguingly, a similar drop is observed around the verse 2000,
which could hint at the intervention of a second hand in other places of the romance.
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Figure 1: Rolling analysis of Lancelot, using function words and stress annotation of syllables (up), or
function words and stress annotation of full verses (down)

Figure 2: Rolling analysis of Perceval, using function words and stress annotation of syllables (up), or
function words and stress annotation of full verses (down)
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On the other hand, concerning Perceval, the results are more mixed. The first con-
figuration shows a drop in Chrétien’s style towards the end, already observed in a
previous study (Camps et al., 2024), while the second (and best) configuration makes
this variation disappear and seem to confirm the stylistic homogeneity of the text
(Figure 2).

Discussion

In the current state of research, our analyses show that the annotation of stressed and
unstressed syllables seem to provide reliable features for authorship attribution of
medieval French verse texts. Alone, they perform reasonably well, and are at their
best when used in combination with other traditional features, such as function words,
bringing additional relevant stylistic information, something already observed in other
contexts (Plecháč et al., 2018).

Regarding the case study, the inclusion of these new features improve the reliability
of the analyses, and confirm the collaborative nature of Lancelot. On the other hand, the
situation of Perceval is still deserving further investigation. As for now, the instability
of the drop of Chrétien’s style at the end, from one analysis to the other, would lead us
to discard the stronger hypothesis of a collaborative nature of this text, not attested
through external evidence.

Code and data availability

The code of the prosodic annotator is available on Github, https://github.com/
PoidsPlume/AnoChre.
The rest of the data and code is available on Github, https://github.com/

Humanites-Numeriques-PSL/chrestien/ and released on Zenodo.
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A. Prosodic annotation: rule-based approach

Each verse is processed letter by letter using the following rules:

• Basic Rules:
– Automatic addition of consonants to the current syllable.
– Addition of vowel followed by the termination of the syllable.

• Complex Rules:
– If the last syllable of a word contains only consonants, it is attached to the
preceding syllable.

– If the analyzed vowel and the following vowel form a diphthong that does
not end in ’e’, both are added to the current syllable.
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Figure 3: Left: Evolution of the f1-score for the SVM using function features with different values of
culling.

– If the analyzed vowel and the following vowel form a diphthong that ends
in ’e’, it is checked whether the ’e’ is at the end of the word; if so, it is
separated into its own syllable.

– Unknown characters are removed.
– Apostrophes are treated as consonants

By default, all syllables are marked as weak. Then, if the part-of-speech of the word
is not inside the function words categories, the last syllable is marked as stress, except
if it ends in -e. If it ends in -e, then the penultimate syllable is marked as stressed.

B. Benchmarking function words and prosodic features

Here, we present our iterations to obtain the best f1-score for each combination of
features we consider. For each iteration, we create a dataset based on the features char-
acteristics, and then we train a SVM with group K-fold cross validation. In particular,
two parameters were studied here: the n-gram size n, and the ratio of culling.

B.1. Attribution using only function words

We iterate along different values of culling from to 0 to 90% with a step of 5% for
functions words. Results are shown in Figure 3 and suggests a value of 10%.

B.2. Attribution using only prosodic features

For the case of stress annotated syllables, we iterate on values of n and culling, and for
entire verses, only culling is iterated for 1-gram and 2-gram of verses. We only show
the results of 1-gram here, as using 2-gram of verses was not satisfying. Results are
shown in Figure 4.
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Figure 4: Left: Heatmap of the f1-score for the SVM using stress annotated syllables with different values
of n and culling. Right: heatmap of the f1-score for the SVM using 1-gram of verses with
different values of culling.

Figure 5: Heatmap of the f1-score for the SVM using function words and stress annotated verses with
different values of culling for both type of features.

B.3. Combining the best of both worlds

For function words with stress annotated syllables, our grid search is 3-dimensional:
n-gram length of function words, culling ratio of function words, and culling ratio of
syllables. In the combination of function words and full verses, we focus on 1-gram of
verses and vary the culling range for both function words and verses (see Figure 5).

C. Suplementary rolling analyses

10



Figure 6: Rolling analysis of Guillaume d’Angleterre, using function words and stress annotated syllables
(up), or function words and stress annotated verses (down)

Figure 7: Rolling analysis of Philomena, using function words and stress annotated syllables (up), or
function words and stress annotated verses (down)
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Figure 8: Rolling analysis of Première Continuation, using function words and stress annotated syllables
(up), or function words and stress annotated verses (down)

Figure 9: Rolling analysis of Yvain, using function words and stress annotated syllables (up), or function
words and stress annotated verses (down)
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