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Abstract (in English)

From the very beginnings of modern theater in France, dramatic creation has been using several
practices of imitation and adaptation of earlier texts, from biblical, antique or historical sources.
Here, we focus on plays inspired by other plays, and on ways of automatically detecting
similarities between the texts of such plays. We present approaches based on structural
similarities and others based on semantic similarities between play texts, using word embedding
methods. Finally, we look at the advantages of developing hybrid approaches that combine these
two criteria, using on the one hand the corpus of sources on dramatic creation provided on the
Hyperpieces website for comedies, tragi-comedies and tragedies published in France from 1550
to 1650, and on the other hand the Dracor corpus.

Keywords: theater plays, text comparison, textual alignment, word embeddings, parameterized
words
Résumé

Dés les débuts du théatre moderne en France, la création dramatique s’est nourrie de plusieurs
pratiques d’imitation ou d’adaptation de textes antérieurs, de sources bibliques, antiques ou
historiques. Nous nous intéressons ici aux pieces inspirées par d’autres picces de théatre, et aux
moyens de détecter automatiquement les similarités entre les textes des pieces dans ce cas. Nous
présenterons des approches fondées sur des similarités de structure et d’autres fondées sur des
similarités sémantiques entre les textes des pieces, en utilisant des méthodes de plongements de
mots. Enfin, nous étudierons I’intérét de développer des approches hybrides qui mélent ces deux
critéres, en mobilisant d’une part le corpus des sources de la création dramatique fournies sur le
site Hyperpieces a propos des comédies, tragi-comédies et tragédies publiées en France de 1550
a 1650, et d’autre part le corpus Dracor.

Mots clés : théatre, comparaison de textes, alignement de textes, plongements de mots, mots
paramétrés

1. Introduction

The goal of this work is to define methods to detect similarities between theater plays. We aim to
detect similarities on a global scale, rather than local similarities which reflect intertextuality
between plays, which was already studied for example for plays by Moli¢re or Corneille
(Bourqui, 2014; Douguet, 2018; Douguet, 2020). We also provide tools which go beyond
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computing a simple distance between two plays, which could be done using various formulas of
intertextual distance (Brunet, 1988; Luong, 2003; Tempestt et al, 2017). Instead, we want to
follow the usual principles of exploratory textual analysis (Lebart et al., 2020) by allowing
interactions between distant reading, highlighting high-level similarities between the plays, and
going back to the text using the aligned speeches among the compared plays.

Our main tool to compare two plays is therefore creating alignments, that is to say create
association between elements of the first and the second play, where those elements can be
characters, characters lines, scenes, etc. The benefit of technique is twofold : first, it often yields
a similarity score or distance, a simple numerical value, which can quantify synthetically the
similarity between both plays. Second, the alignment in itself is more fine-grained, and
highlights the parts that are common to both plays, and the parts that significantly differ,
allowing for a closer analysis of the results.

Working with drama specifically has a few practical advantages : those texts are classically very
structured, as they are often split into acts, scenes and character lines. Notably, for those texts,
the NLP task of speaker identification is easily resolved, since the name of speakers is always
written clearly before their lines. What is more, many seventeenth-century European plays tried
to obey some composition rules (notably by reducing time and unifying place and action).
Though the actual following of those rules vary strongly with time and authors, they induce
general structure properties, or regularities on plays, which may be checked automatically. Those
rules also play an important role in the translation or rewriting of plays from a foreign language.
As an example, relevant to the current article, when French authors adapted plays from the
“Spanish Golden Age”, they often did so with very little modification to the story, but with
changes to the structure, fitting the three long jornadas to the five acts. Moreover, character
names were generally translated to French, and even sometimes replaced by completely different
French names.

This motivates to study similarities among theater plays which go beyond lexical proximity.
How can we take advantage of the structure of plays to compare them? Can we use it to extend
recent statistical approaches to compute the semantic similarity between two texts? Does it help
to compare plays written in different languages?

Before addressing those questions, we start by presenting our corpus, which focuses on modern
European plays, published between 1550 and 1650. We then introduce two methods to compare
plays: a structural approach, using the formalism of parameterized matching, and a semantic
approach, using word embedding tools.

2. Corpus and pairs of plays

In the following, we present our corpus: we detail both the sources of the plays themselves, and
the sources of the similarities. All of our data and scripts are available at the following url:
https://github.com/AaronFive/jadt2024

2.1. Play data

To make full use of both the structure and the text of the plays in our corpus, they must be
available in a digital text format where acts, scenes and speakers are annotated, ideally in XML-
TEI (Burnard, 2014). Here is an example of the typical encoding of the beginning of a play in
this format:

<div type="act" n="1">
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<head>ACTE I</head>
<div type="scene" n="1">
<head>SCENE PREMIERE. Philinte, Alceste.</head>
<sp who="#philinte">
<speaker>PHILINTE.</speaker>
<1 n="1" part="I">Qu'est-ce donc ? Qu'avez-vous ?</1>
</sp>
<sp who="#alceste">
<speaker>ALCESTE.</speaker>
<1 n="1" part="F">Laissez-moi, je vous prie.</1>
</sp>

Although some tools have recently been developed, for example using BERT models, to
automatically obtain such files in the interoperable XML-TEI format from scanned versions of
plays in German (Pagel et al., 2021), such tools are not yet available for the French language.
But we were able to gather plays from several sources, both in the XML-TEI and in the HTML
formats.

28 of the TEI files from our corpus are taken from DraCor (Fischer, 2019), a European project
collecting plays from several European countries, in the public domain, encoded in TEI. Dracor
has corpora in several languages, the largest is in French with 1560 plays, adapted from the files
provided on Paul Fiévre’s website theatre-classique.fr.

8 plays come from the website Bibliotheque dramatique, a database of French plays maintained
by the CELLF laboratory of Université Paris-Sorbonne. Plays originating from this database are
generally accompanied with a preface written by a student, detailing among other things the
inspirations and sources of the play. Finally, some Spanish plays were downloaded in HTML
from the websites Artelope, cervantesvirtual.com, and EMOTHE. In those files, the structure of
the play can usually be extracted from specific HTML tags and classes, which vary depending on
the website.

2.2. Similarity data

Our corpus is composed of 32 pairs of plays, for 64 plays in total. Among those, 44 are in
French, 18 in Spanish, and 2 in Italian. Their publication dates span from 1524 to 1697.

All pairs consist in two plays that are similar, in a way or another. We detail the type of
similarities and give examples below. Among those 32 pairs, 30 are extracted from the
Hyperpieces database, which gathers 593 classical plays in French and their sources in various
types of texts, including other French plays, but also Spanish and Italian plays. This database was
constructed from the appendix of Celine Fournial’s doctoral thesis (Fournial, 2019). All these
similarities have been established manually, using the scientific literature or the influences
acknowledged by the authors of the plays. One of the goals of our work is therefore to extend
this corpus of similar plays by designing methods, based on this training data, to help automate
and speed up this kind of search for possible connections between some plays and other which
inspired them.

Additionally, 2 pairs have been aligned more precisely: La Dama Duende and L Esprit Folet,
and Hardy’s and Sallebray’s version of La Belle Egyptienne. For both of these pairs, we created a
correspondence between individual lines, highlighting expressions or words that clearly
correspond between the two works. This allows for a more close reading of the similarity, and is
useful in the NLP approach.



2.3. Similarity types

Plays can be similar in various ways. The most obvious similarity is between two versions of the
same text. In our corpus, this is the case for the 1677 and 1697 editions of Phedre, by Racine.
Plays can also be similar in different languages if one is a translation, adaptation or imitation of
the other. These are often very similar for the main plot, but vary with respect to the secondary
characters. Some parts of the original plays are also often cut by more recent authors, resulting in
shorter plays. In our corpus, this is typically the case for Spanish plays, by Calderon or Lope de
la Vega rewritten in French. The similarity may also result from a specific narrative technique,
like the metatheater or mise en abyme originally used in La Comédie des Comédiens that inspired
L’illusion Comique. Some plays have also been so successful that they spanned a sequel, as is the
case for La Mort des Enfants d’Hérode, written to be the sequel of La Mariane. Finally, some
plays are inspired by a common source, like is the case for Don Juan Alvaredo and Jodelet ou le
Maitre Valet, which are both inspired by Tirso de Molina’s Don Juan.

Designing a unique algorithm to capture all these different kinds of similarities is, of course, too
ambitious. This is why, among those types of similarities, we focus on those based on story or
text similarity, where designing alignment approaches is relevant. To begin with, we start with
similarities in structure.

3. Similarities in structure

3.1. Models: character networks and parameterized words

A first possible approach to compare two plays is to focus only on their respective structure, i.e
only keeping the information of which character is speaking when, and the structure of acts and
scenes. This, of course, gets rid of most of the substance of the play, but has the advantage of
simplicity, and of avoiding the problem of the language of the plays. Furthermore, focusing only
on the structure of plays is sometimes sufficient to find similarities between them, as we will see
later. We present two models which may use only their structure, and provide more details for a
new approach based on parameterized words.

3.1.1. Character networks

A first possible methodology is to study character networks of the plays and try to align them,
based on character names, textual content, relationships between characters, or number of words
spoken in the presence of other characters, in order to find similarities between the plays. A
character network is a mathematical directed or undirected graph, constructed by considering
each character of the play, and drawing links between each of them based on their interaction
during the play. Different techniques can be used to quantify this interaction: the number of
scenes where both characters appear, the number of lines said by those characters, or in total,
where both are present on stage, etc. Such character networks have appeared on several theater
electronic libraries online, such as DraCor or Dramagraph (Glorieux, 2016) and used in studes
about theater (Moretti, 2013; Santa Maria et al., 2021; van der Deijl, 2023).

Note that such networks are static visualizations of the play, which remove the notion of time.
Another model keeping information about the chronologic aspects of the relationships between
character in a play was also introduced in the literature. Matrices encoding the presence or
absence of characters on stage during the play, representing the characters by lines and the
scenes by columns, were studied for example by Marcus (1970) and Douguet (2016).

3.1.2. Parameterized words
The new model we introduce here is a bit more refined than the character matrix, keeping



information about the successions of speeches of the characters of the play. The idea is the
following: given a play and its characters, forgetting at first the separation between scenes and
acts, we consider the chronological succession of speakers. We can encode this with a simple
string of letters, where each letter is, for example, the initial of each character (see Figure 1).

Figure 1. In this excerpt from Tartuffe (Moliere, Act IV, Scene 3) the succession of speakers (Dorine,
Orgon, Elmire, Orgon, Elmire, Orgon) can be represented as a parameterized word DOEOEQ.

DORINE :Mais quoi...

ORGON :Taisez-vous, vous. Parlez a votre écot,

Je vous défends, tout net, d’oser dire un seul mot.

ELMIRE:Si par quelque conseil, vous souffrez qu’on réponde...
ORGON: Mon frere, vos conseils sont les meilleurs du monde,
Ils sont bien raisonnés, et j en fais un grand cas,

Mais vous trouverez bon que je n’en use pas.

ELMIRE: (i son mari.): A voir ce que je vois, je ne sais plus que dire,
Et votre aveuglement fait que je vous admire.

C’est étre bien coliffé, bien prévenu de lui,

Que de nous dementir sur le fait d’aujourd’hui.

ORGON:Je suis votre valet, et crois les apparences [...]

Doing this for two plays we want to compare yields two strings that are now to be matched. To
compare them, we proceed in two steps : first, we try to match each character of the first play, to
a character of the second play. The underlying hypothesis, here, is that for two close plays, some
characters will play a similar role on both sides, even if they change names.

Figure 2a. The parameterized words associated with the theater and opera versions of Médée. The letter-
character correspondence is the following : O : Cléone , A : Créon, U : Créuse, J : Jason, M : Médée,
N : Nerine, T : Théeodar

Act 'V, Médée, Pierre Corneille :
TMTMTMTMTMMAUAUAUAUOUOJUJUIMIMIMIMI

Act V, Médée, Thomas Corneille :
NMNMUMUMUMUMUMKUKUOUOKUUMUMUJUJUIJUIMIMIMIM

Figure 2b. An alignment after replacing Theodar by Nerine, giving a distance of 19. Plus signs represent
the insertion of a character, equality signs represent a match between both strings, and pipes represent
the substitution of a character by another one.
TMTMTMTMTM_MAU_AUAUAUO U_03JU_JUIMIMIMIM3I
====|=|=|=+=-=+|=| = | ==++++++=4| ==+==========-
NMNMUMUMUMUM_UMKUKUOUOKUUMUMUJU3JUJJUIMIMIMIM_

Once this renaming is fixed, we compute an edit distance, with the following allowed operations:
renaming a speaker for one individual speech, adding one speech for a speaker or removing it,
between the two sequences of speeches. This corresponds to the Levenshtein distance computed
between the two strings (Levenshtein, 1966), which gives a score for this renaming. The lower it
is, the better the chosen renaming was. In particular, if the distance is 0, both plays have the
exact same sequences of speakers, just with different names. Therefore, the idea is to find the
best possible renaming of characters, which yields the lowest possible distance between the two
strings. Once that optimal renaming is found, we call the associated distance the parameterized
distance between both plays. Lastly, all the matchings we consider in this article are 1-to-1, i.e.
characters are always associated to one unique counterpart in the other play. This is, of course, a
simplification, as characters, notably secondary ones, are sometimes split or fused between



rewritings (we will not consider this generalization in this article).

A generalization addressing this remark, and more mathematical and computational aspects of
this problem are addressed in Bourhis et al. (2023). The main results are that the problem is NP-
complete (that is, the complexity to solve it explodes as the size of the data increases), but it can
be solved in a reasonable amount of time when limiting the number of characters of each play to
8or9.

3.2. Results

Using this technique, we ran a parameterized matching comparison on our corpus. To be able to
compare results between pairs of plays, we scaled the parameterized distance obtained between 0
and 1. We compared plays both act by act, and in their entirety. As expected, running the
comparison on the complete plays yields better results, although it requires a longer computing
time. After running our code, we ordered all the pairs of plays by distance.

Among the ten plays with the closest distances given in Figure 3, seven yield a correct
alignment, confirmed by reading the plays, or their presentations in the prefaces of the
Bibliotheque dramatique website. Do note that, even if some characters have obviously similar
names, like between Belissaire and El ejemplo mayor de la desdicha, the actual name of the
character is not taken into consideration by the algorithm, only the structure of the plays is.

Our algorithm seems to perform well on couples of rewritings from Spanish to French, with a
limited number of false positives. An advantage of the 1-to-1 correspondence between characters
is that when the main characters are matched correctly, the rest of the cast seems to also be
correctly identified, down to the least active characters. For the computation of this matchings,
each pair took less than 30 seconds of processing time, the cutting of characters to 8 ensuring an
efficient computing time.

Below the point of the 10 closest pairs, we obtained distances ranging from 0.27 to 0.6, and no
correct match found. In some cases, like between La Comédie des Comeédiens and [’Illusion
Comique, no real correspondence between characters of both plays exists, but our algorithm still
outputs a pretty low distance, resulting in potential false positives. Optimizing this distance and
defining a cutoff point is still an ongoing research at the time being, and most likely requires
both theoretical and experimental data to pinpoint precisely. What is more, some “obvious”
matchings are missed for some plays, as is the case for Sophonisbe shown in Figure 4.

These misses show that the structure similarity hypothesis is not always correct, or at least
should be enriched with actual semantic data from the plays.

Figure 3. Ten closest pairs of plays, with their distance, and the character renaming inferred. All pair
names written in green correspond to a correct guess of the algorithm, confirmed by human reading.

Pair name Dist. Renaming

[(hippolyte', 'hippolyte"), (‘theramene', 'theramene'), (‘oenone', 'oenone'), ('phedre’,
0.0  ‘'phedre'), (‘panope', 'panope'), (‘aricie', 'aricie'), (ismene', 'ismene'), (‘thesee’, 'thesee')]

[(SANCHO', ‘jodelet), ('DON_JUAN', ‘'don-juan’), (BERNARDO' '‘etienne’),

(‘'DON_LOPE', ‘'don-louis"), ('DONA_INES' ‘isabelle'), ('BEATRIZ', 'beatrix'),
0.09 ('DON_FERNANDO!, 'don-fernand'), (DONA_ANA", 'lucrece')]

[(PRECIEUSE!, 'precieuse'), ('VIEILLE EGYPTIENNE!', 'la-vieille'), (CLEMENT", 'le-

poete’), (DOM JEAN', ‘don-jean’), (‘Others', 'Others’), ('ANDRES', ‘andres’),
0.13 ('CARDUCHE), 'hipolite"), (GUIOMAR, 'isabelle"), (SENECHAL', 'ferdinand")]



[(MARCELA', 'florimonde'), ('SILVIA', 'nerine'), (LISARDO', 'lidamant'), ('FELIX',

'leandre'), ("CELIA', 'julie"), (LAURA', 'orasie'), (FABIO', 'tomire'), (CALABAZAS,
0.14 'fabrice"), ('Others', 'Others')]

[(Julia', 'sabine"), (‘Others', 'julie"), ('Flavia', 'camille"), ('Quirino', 'curiace'), (‘Curiacio’,

'horace’), ('Cayo', 'flavian'), ('Horacio', 'le-vieil-horace'), ('Eufrosina’, 'valere'), ('Tulio',
0.15 'Others")]

[(le-comte', 'RUFINQO'"), (‘orantee', 'ORANTEQ'), ('l-infante', ‘Others’),, (‘clidamas',
'ESTACIO"), ('le-roi', 'REY"), (lydie', 'LEONARDA"), ('laure', 'LAURA"), (‘octave',
0.17 'OCTAVIQ"), ('Others', ' BELARDO")]

scudery- [(BEAU-SOLEIL!, 'Others'), (BELLE-EPINE', 'PRIDAMANT"), ('IRIS', '"ALCANDRE'),
comedie comedie ('MONSIEUR DE BLANDIMARE', 'CLINDOR'), ('TANCREDE', 'MATAMORE),
nscorneille- ('BELLE-OMBRE', 'ADRASTE'), (‘Others', 'ISABELLE'), ('ALCIDON', 'LYSE'),
illusion comique 0.2 ('MADAME-BEAU-SOLEIL', 'GERONTE')]

lope- [(FULGENCIO', 'diane'), ('DONA_ANA'  'dorothée'), (LOPE', 'célirée'),
villana xetaferotr ('DON_FELIX', 'orante"), (PASCUALA, 'filémon'), (HERNANDO!, 'sylvian'), ('Others’,
ou-diane 0.2 'Others"), ('INES', lysimant'), '(DONA_ELENA', 'orimand")]

[(FLORQO!', 'Others"), ('BELISARIO', 'belissaire'), ('LEONCIO', 'leonse'), ('Others’,
'camille'), (‘'TEODORA!', 'theodore'), ('ANTONIA', 'anthonie'), ('EMPERADOR', 'l-
0.2 empereur'), (NARSES', 'narses'), ('FILIPO', 'philippe")]

[(MANUEL', 'florestan'), ('COSME!, ‘carrille'), ('ANGELA!, 'angelique'), ('LUIS',
'licidas'), (RODRIGO!, 'ariste"), ('JUAN', 'lizandre'), ('ISABEL/, 'isabelle'), (BEATRIZ!,
0.22 'lucinde")]

Figure 4 : an alignment guessed incorrectly by the algorithm, between two version of Sofonisba.
trissino- [(‘#sofonisba', 'syphax'), ('lelio', 'sophonisbe'), (‘famiglio', 'Others'), (‘massinissa’,
sofonisbamairet- (.41 'phenice'), ('scipione', 'corisbe'), ('messo’, 'caliodore'), (‘coro', 'massinisse’), (‘Others’,
sophonisbe 'scipion’), (‘erminia’, 'lelie")]

4. Semantic approach

Looking at plays in a purely structural manner obviously deletes information that can be useful
for comparison purposes. In the following, we present the beginning of our work in this
direction.

4.1 Methods and tools used

To access the semantic meaning of the plays, we use the language model CamemBERT (Martin
et al., 2019). On a surface level, CamemBERT allows us to get a semantically-informed
numerical representation of our texts, called embeddings, on which computing distances and
similarity measures is easier. CamemBERT has however been trained on a contemporary French
dataset. Most of our plays are either in 17th century French, or in foreign languages. To solve
this problem, we took a simple approach to test our methods: Spanish plays have been translated
using an automatic tool (Google Translate), and French plays have been automatically
modernized using a tool from Bawden et al. (2022). These add extra steps and approximations to
the process, but turn out to be sufficient for our method.

4.1.1 Averaging embeddings
When using LLMs, the amount of data to handle quickly explodes. If every word in a play is



tokenized in two tokens, and every token corresponds to a 256-dimensional vector, it is easy to
reach several million numbers to compare. The simplest way to reduce this information is to take
the average over all words of the texts, to compute a unique vector. It is then easy to compare
two plays, by simply computing the distance between both of their vectors.

We ran this comparison on all 1 216 020 pairs of plays available from the French DraCor
corpus. A look at the closest pairs identified reveals that this method characterizes style, more
than anything: the closest plays are, apart from duplicates, plays from the same authors and
periods. Removing the stop words yields similar results.

4.1.2 Token matching method

A more precise approach than averaging over a whole play is to try and match token embeddings
between two plays. For this part of our work, we started by manually aligning a pair of plays, at
the level of character lines, highlighting lines, or parts of lines, that were very similar between
both plays (see Figure 5). In this way, each line of a play was either matched with a
corresponding line in the second play, or considered deleted.

Then, for each line of both plays, we computed a tokenization and a vectorization, filtering out
punctuation, stopwords, and character names. Automatically comparing lines can then be done
by checking for the closest tokens in each pair of lines. Again, this computation yields a distance
for every pair of tokens. In our methodology, we kept the 5 closest tokens for every pair.
Ordering those pairs of lines (either by taking the average of the 5 distances, or by taking the best
one) allows one to check if this approach detects a similarity where the human alignment
signaled one, and to find similarities it could have missed.

Figure 5 : Three consecutives lines aligned between La Dama Duende and L’Esprit folet

Pedro Calderon de la Barca, La Dama Duende,

automatically translated to French Antoine Le Métel d'Ouville, L ’Esprit folet
MANUEL| Arrétez-le avec quelque chose|
industrie; mais, si avec elle| Je ne peux pas, ce Florestan| Elle est femme, il suffit, cherchons donc je te
sera forcé le recours a la force sans qu'il en prie,|Pour en venir a bout quelque prompte industrie:| Et si par
comprenne la cause. ce moyen je ne puis 1’arrester,| J’useray de la force.

COSME |Si vous cherchez de 1'industrie,
attendez,| celui-1a m'est offert.| Cette lettre, qui

confie| Il appartient a un ami, je suis désolé.| Carrille| I1 faut donc inventer|Quelque subtil* moyen, a propos
(DON LUIS et RODRIGO, son domestique, cette lettre| Nous y pourra servir.| (Il tire une lettre de sa
sortent.) poche.)

Licidas|Nous y pourra servir. Ouy je la veux cognoistre| Avant

LUIS |Je dois la connaitre| pas plus que pour les qu’elle m’eschape, et veux s¢avoir pourquoy| Elle fuit ma
soins| avec lequel je suis soupconné. rencontre, et se cache de moy.
4.2 Results

Looking at the closest pairs of tokens found, our method correctly identifies most of the pre-
aligned lines. Ordering by best distance favorites lines that have exact words matching between
the two, but the method is still sensitive to semantic proximity between both lines. Moreover,
some of the top-scoring lines pairs were missed by us during manual annotation, and are in fact
very similar, which allowed us to refine the first alignment.

On a computational level, vectorizing two complete plays can be resource-intensive, and this



process, together with the modernization, took several hours on a laptop. The code is, however,
not optimized yet, and could run much faster using GPUs and dedicated machines. The
comparison process between each pair of tokens is however very fast, and can thus be tweaked
very easily (removing or adding stop words, character names, word limit, etc).

5. Conclusion and future works

We showcased two techniques allowing us to compare plays: one using traditional algorithmic
tools, and one using machine learning techniques. The parameterized matching approach seems
to be fit for detecting structural similarities. Refining the distance computation and evaluation
method is still needed to limit false positives, and is the subject of ongoing work. The NLP
approach shows very promising results and could help get more precise alignments. The human
input needed for this method is still high. Checking for distance between all pairs of lines instead
of pre-aligned one is a possible generalization to this method, which needs to be accompanied by
an efficient way to interpret results.

Our method makes it easier to detect sources on a large scale, and could be used to better
understand and analyze the overall movements that lead authors to draw their inspiration from
particular sources. In this particular application, it helps us refine the periodization of 16th- and
17th-century theater according to the preferred sources of inspiration. Moreover, it enables us to
distinguish between different imitative practices, bringing to light different types of borrowing,
both textual and structural, which is fundamental to a genetic approach to dramatic texts. The
next step for this work is to go back to the texts, and complement our distant reading approach
with a close reading one.
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