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From source to understanding

- Stylometry applied to medieval Latin: a long bridge / distance?
- Source

- Dictation / self-dictation
- Wax tablets /notes
- Manuscripts

- Understanding (hermeneutics)
- Edition
- Digitized text (OCR)
- Electronic text
- Vectors ( = numerical representations of lexical properties)



Stylometry



History
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“One class of words that we use has 
been called function words—the filler 
words of the language, such as a, an, 
by, to, and that. Generally they include 
prepositions, conjunctions, pronouns, 
and certain adverbs, adjectives, and 
auxiliary verbs. [...]
We like the function words rather well 
because many of them are not much 
influenced by the context of the 
writing [...].”

4 Who Wrote the Disputed Federalist Papers? 55

Fig. 4.2. The Wallaces, Anna Mary and David, with the Mostellers at the University
of Chicago commencement ceremony in which Fred received an honorary degree in
1973.

authorship; the presence of whilst is a better, but still imperfect, indicator of
Madison’s authorship, for Hamilton too might lapse.

A central task of statistics is making inferences in the presence of un-
certainty. Giving up the notion of perfect markers leads us to a statistical
problem. We must find evidence, assess its strength, and combine it into a
composite conclusion. Although the theoretical and practical problems may
be difficult, the opportunity exists to assemble far more compelling evidence
than even a few nearly perfect markers could provide.

Instead of thinking of a word as a marker whose presence or absence settles
the authorship of an essay, we can take the rate or relative frequency of use of
each word as a measure pointing toward one or the other author. Of course,
most words won’t help because they were used at about the same rate by
both authors. But since we have thousands of words available, some may
help. Words form a huge pool of possible discriminators. From a systematic
exploration of this pool of words, we found no more pairs like while-whilst,
but we did find single words used by one author regularly but rarely by the
other. The best single word we found was upon, much used by Hamilton and
rarely by Madison; similarly, enough was much more often used by Hamilton
than Madison.

As I noted earlier, for the statistical arguments to be valid, information
from meaningful, contextual words must be largely discarded. Such a study of
authorship will not then contribute directly to any understanding of the great-
ness of the papers, but the evidence of authorship can be both strengthened
and made independent of evidence provided by historical analysis.

The Wallaces [left] with the Mostellers [right] at the 
University of Chicago in 1973.

Example of IBM 7090.
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 AUTHOR A AUTHOR B 
 segment 1 segment 2 segment 3 segment 4 segment 5 segment 6 
et 116 114 131 130 123 104 
in 156 119 134 130 88 80 
est 52 37 45 48 31 55 
ad 46 29 43 63 43 28 
qui 19 11 12 22 14 18 
cum 30 62 58 82 45 66 
ut 31 13 27 36 30 19 
me 33 22 30 33 34 43 
non 20 35 30 29 32 21 
de 41 45 23 32 22 41 

 
 
 
 
 

Features and Vectors
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n ROWS
n variables 
= features
= dimensions

difference
distance

n COLUMNS
n samples 
= observations
= instances Jeroen De Gussem

Features and Vectors



x = 99y = 108

z = 41
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Principal Components Analysis (PCA)
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- Individual authorship: writing alone in the Latin Middle Ages?
- difficult and technical 
- slow, physically demanding
- expensive
- autographs (copy where roles of author and scribe combined in one person) = 

very rare
- Shared authorship: contributors (secretaries) and scribes

- Secretaries and scribes
- Writing personnel attached to scriptoria / chanceries (official documents)
- Involved in intellectual, spiritual, and administrative life
- Proficiency in Latin, book learning and technical know-how in copying and 

manuscript production. 
- Every scribe a new author, every copy a new text?

Individual vs. Shared Authorship



Hildegard of Bingen &
Ghent MS 241



Hildegard of Bingen (1098–1179)
and Ghent MS 241

Hildegard of Bingen receiving inspiration 
from the Holy Ghost, and engraving her 
ideas on a wax tablet. She is assisted by a 
male monk transcribing her words to 
parchment (left) and a female nun (right). 
MS Lucca 1942, Biblioteca Statale, fol. 1v.
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Hildegard of Bingen (1098–1179)
and Ghent MS 241
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Two recensions of the LDO
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post correctionemante correctionem



Reconstruction to ante correctionem
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Hildegard of Bingen (1098–1179)
and Ghent MS 241
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The Algorithmic Scribe



Hildegard of Bingen 
Liber diuinorum operum (finished c. 1174)
Elisabeth of Schönau

0 corrections

Hildegard of Bingen (1098–1179)
and Ghent MS 241

THE ALGORITHMIC SCRIBE
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142 corrections
/ 3,000 words

THE ALGORITHMIC SCRIBE

Hildegard of Bingen (1098–1179)
and Ghent MS 241
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Hildegard of Bingen 
Liber diuinorum operum (finished c. 1174)
Elisabeth of Schönau



284 corrections
/ 3,000 words

THE ALGORITHMIC SCRIBE

Hildegard of Bingen (1098–1179)
and Ghent MS 241
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Hildegard of Bingen 
Liber diuinorum operum (finished c. 1174)
Elisabeth of Schönau



426 corrections
/ 3,000 words

THE ALGORITHMIC SCRIBE

Hildegard of Bingen (1098–1179)
and Ghent MS 241
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Hildegard of Bingen 
Liber diuinorum operum (finished c. 1174)
Elisabeth of Schönau



568 corrections
/ 3,000 words

THE ALGORITHMIC SCRIBE

Hildegard of Bingen (1098–1179)
and Ghent MS 241
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Hildegard of Bingen 
Liber diuinorum operum (finished c. 1174)
Elisabeth of Schönau



Algorithmic Scribe
18.9%
of all words

2%
of all words

Ghent MS 241
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Conclusions
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