"Stylometry for Noisy Medieval Data: Evaluating Paul Meyer's Hagiographic Hypothesis"
Paul Meyer's work on the composition of French legendaries in prose (Meyer, 1906) led him
to discover that some of these were formed from a macro structural point of view of successive
compilations, showing that some legendaries were more of a compilation of various elements
juxtaposed rather than classified thematically. He observed, therefore, that the legendaries of the C 2
family were the result of an agglomeration among the legendaries of the B family, including
themselves the legendary A, and new lives. It also detects on a smaller scale that certain sequences
of Saint's Lives escape the thematic classification and that sub-series stand out, such as the
hagiographic collection of Wauchier de Denain's Seint Confessor of the legendary C or the
consecutive and recurrent series in the legendaries family B and C of the following three lives:
Sainte Sixte, Saint Laurent and Saint Hippolyte. This serial composition of the Lives of Saints is a
composition datum also noted by other specialists such as J.P. Perrot (Perrot, 1992) and G.
Philippart (Philippart, 1977) who even points out that these hagiographic series, which he supposes
written by the same author, must then be studied in their entirety in the same way as a literary work.
However, it is still very rare today that hagiographic text editing concerns a complete author's
legendary, mostly because of a lacking certainty about these grouping within corpora that were
transmitted to us by anonymous people.
From there, in order to try to detect hagiographic series that could come from the same hand,
we decided to confront the hypotheses of Paul Meyer which are based on a structural analysis of an
exploratory stylometric analysis, on one of the family C legendary, namely the manuscript fr. 412 of
the Bibliothèque Nationale de France. However, the task is complex, because the abundance of
graphic variants of medieval languages that are attributable to the copyist and not the author can
affect the stylometric analysis. Textual variants added to the thread of transmission and the absence
of a standardized spelling add to the difficulty (Kestemont, Moens, & Deploige, 2015). While the
lemmatization of the texts could have minimized the complexity of the graphic variation, in our
case, the preparation of the corpus would have been extremely time-consuming. This is why we
decided to work from witness written by a single hand in order to limit the biases that could have
been induced by graphic variations linked to the copyist and not to the author.
Corpus OCR Training OCR Test Manual Segmentation Kraken Segmentation
Lines
Table 1: Line count per corpus.

8890

987

43,380

45125

The analysis of the complete legendary is thus made possible by the use of the software of OCR
kraken (Kiessling, 2018) that we have trained on about 8890 transcribed lines and a test corpus of
897 lines which results in up to 95.2% success in reading the manuscript (transcribed content were
the complete Vie de Saint Brice, Dialogues sur les vertus de saint Martin, Vie de saint Martin, Vie
de saint Nicolas, Vie de Saint Giles, Vie de saint Marcel de Limoges). Such results allow us to hope
that the stylometric analysis is not corrupted by the margin of error (Franzini et al., 2018).
Word Segmentation

Kraken Character Recognition Score

With

0.9186

Without

0.952

Table 2: Character recognition rate over 987 unknown lines with Kraken

Error count
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Generated
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Table 3: Confusion matrix of the 20 most frequent mistaken tokens by the OCR. ∅ stands for nothing : the character
was either not transcribed (Correct row) or inserted by the ocr (Generated row).

We work from the text thus obtained. Because most of the texts of the legendary are
anonymous, we follow an unsupervised approach to the analysis of the texts (Camps & Cafiero,
2012), using agglomerative hierarchical clustering with Ward’s criterion (Ward, 1963). Because of
the errors regarding spaces and segmentation in the OCR, we chose to work with
n-grams, and particularly 6-grams, a choice of length guided by the idea of getting a good proxy for
the words themselves.
The texts are, in average, quite short, a known difficulty for stylometry (Eder, 2015), with a
median value of 16863 characters (space excluded), but with extreme values of 1,364 and 85,378.
Texts that are too short create a problem of reliability, as the observed frequencies may not represent
accurately the actual probability of a given variable’s appearance (Moisl, 2011). To limit this issue,
we restricted the analysis to the first 400 most frequent variables, and removed texts below 5,000
characters. The metric and choices of normalization are also an important parameter, one to which
much attention has been devoted (Evert et al., 2017; Jannidis, Pielström, Schöch, & Vitt, 2015)
Following the benchmark by Evert et al. 2017, we chose to use Manhattan distance with
z-transformation (Burrows' Delta) and vector-length Euclidean normalization. The results are
partially presented in illustrations 1 & 2.

Illustration 1: Dendogram of agglomerative hierarchical clustering using manhattan distance, z-transformation and
vector length normalization over 400 most frequent 6-grams

Illustration 2: Dendogram of agglomerative hierarchical clustering using Kohonen SOM coordinates over 400 most
frequent 6-grams

Because, at the same time, the corpus is homogeneous, the texts can be quite short, and the
data is noisy, separating them in stable clusters can prove quite hard. We try to improve the quality
of the signal by applying, first, a Kohonen self-organizing map (Kohonen, 1988, p. 59-69), and then
using the coordinates of the points in the SOM for hierarchical clustering (Camps & Cafiero, 2012).

In addition, the specificity of composition of the legendary C by successive additions (lives
of the legendary A, then lives of the legendary B, and finally addition of new lives) allows us to
ensure a quick control of the likelihood of some proposed groupings. The presence of the
hagiographic collection of Seint Confessors of Wauchier de Denain where the author identifies itself
twice (both in Dialogues de Sulpice Sévère and in Vie de saint Martial de Limoges) also serves as an
indicator of validity.
The study has already shown interesting connections between the legendary of Wauchier de
Denain and the Vie de Saint Lambert de Lièges and some collections have been revealed. Two of
them are quite certain, one of the first five texts of C, all about saint apostles and hypothetically
from legendary A, and another one of six virgin saints’ lives, all from legendary B including the
Lives of saint Agathe, Lucie, Agnès, Felicité, Christine and Cécile. Three others need more analysis
to be confirmed.
To conclude, our analysis attempts to evaluate the best parameters for our study and to
overcome certain difficulties inherent to our corpus. Indeed, two major obstacles have to be
overcome: the lack of graphic standardization and the lack of homogeneity in the separation of
words. At the end of this prospective study, we hope to be able to confirm some of Paul Meyer's
work hypotheses, but also perhaps to reveal new hagiographic series prior to the composition of the
legendaries that were transmitted to us and that could have escaped us so far. Such results would
allow us to better understand the mode and the mediums of diffusion of these Saint’s Lives who
seem, in this serial form, to escape a pure use of liturgy.
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