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From copy errors to text genealogy

Before the printing press, the only way of spreading a
written text was manual copying. In this process, ac-
cidents, errors and intentional modifications occurred,
progressively modifying the text of each witness. For
the philologist, it is imperative to study the variants
of the witnesses, to assess their genealogical relations.

Developped throughout the XIX™ and XX™ century,
the Lachmannian method of common errors faces dif-
ficulties with phenomena such as horizontal trans-
mission (contamination) or independent but identi-
cal variants (polygenesis) [6]. Since Dom Froger [4],
computational procedures have been developed, based
on textual criticism principles or inspired by other
fields |1, b]. In this package, we implement a method
designed by Poole |7, 8] and extended by Camps &
Cafiero [2].

Our philosophy

e Value interactions with the researcher: computer-
assisted, not computer-produced results.

e Have as few assumptions as possible on the defini-
tion of basic units of variation (variant locations) or
variant types.

e Stay as independent as possible from implementa-
tion choices.

Data model

e Fach column stands for a witness, each line for a
variant location;

e Each variant is given a numeric code: |[NA| for not
available, |0] for omission, |1...n| for variants.

Variants are rarely arranged in a simple linear succes-
sion. Instead, we have to deal with both localised (e.g.
words) and macro-structural (e.g. verses, paragraphs)
variations: omission/addition, different ordering, con-
tent modification (graphic, semantic, ..), as well as
missing data (lacuna).

Users are free to choose the variation types and levels
to be encoded. A cumulative encoding accounting for
all levels and kinds of variation is possible by breaking
them down into different variant locations.
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Conversion from T.

A sample from Chrétien de Troyes’ Chevalier au lion
(v. 3686)

H: Onques ne fu cil P: Onques chil ne fu M: Onques cil ne fut
V: Onques cil ne fu F: Cil ne fu onques S: Onques cil ne fu
G: Et cil ne fu pas  A: Onques cil ne fu R: Onques cil ne fu

Encoded in tei

<1 n="3686">
<!-- Fairst wvariant, Onques wvs. Et —->
<app xml:id="VL_3686.1" type="functionWord">
<rdg wit="#H #P #V #A #S5 #R #M #F">
<app xml:1d="VL _3686.1.1">
<!I-- Subvariant: inversion of Onques —-->
<rdg wit="#H #P #V #A #S #R #M">Onques</rdg>
<rdg wit="#F" corresp="#inv_F _01"/>
</app>
</rdg>
<rdg wit="#G">Et</rdg>
</app>

<!-- Graphical variant chil / cil-->
<app type="graphic" xml:id="VL_3686.2">
<rdg wit="#P">chil</rdg>
<rdg wit="#F #V #G #A #S #R #M #H">
<I-— H has 'cil' at a different place,
but with the same reading as FVGASRM —-->
<app xml:id="VL _3686.2.1">
<rdg wit="#F #V #G #A #S #R #M">cil</rdg>
<rdg wit="#H" corresp="#inv_H 01"/>
</app>
</rdg>
</app>
<I-- [.] —=>
<!I-- And here we account for the inversion ——>
<app type="functionWord" xml:id="VL_3686.4">
<rdg wit="#H" xml:id="inv H 01">cil</rdg>
<rdg wit="#P #V #F #G #A #S #R #M"/>
</app>
<app type="functionWord" xml:id="VL_3686.5">
<rdg wit="#G">pas</rdg>
<rdg wit="#F" xml:id="inv F_01">onques</rdg>
<rdg wit="#H #P #V #A #S #R #M"/>
</app>
</1>

Converted to the expected format with xslt:

H P VF G ASRM
VL 368.1 |1 1 1 1 2 1111
VL 3686.1.1/1 1 1 0 NA 1 1 1 1
VL 36862 |2 1 2 2 2 2 2 2 2
VL 36862110 NA 1 1 1 1 1 1 1
VL 3683 |1 1 1 1 1 1 11 2
VL 36864 |1 0 0 0 0 000 O
VL 36865 (0 0 0 2 1 000 O

In this example, we assume that the user retains all
variation types. By default, only variant locations la-
beled as substantive are kept in the transformation.

Exploratory analysis of a tradition

PCC.conflicts: identify contradictions in the vari-
ant locations’ genealogical configurations, by compar-
ing their readings two by two.

Intuition: a variant location in conflict with a large
number of variant locations is unreliable. Symetri-
cally, variant locations contradicted only by unreliable
variant location are reliable.

We represent each conflicting variant location as a
node on a graph, linked by an edge to nodes it is
in conflict with.

The user is guided in determining the level of conflict-
nality that seems acceptable in his corpus. Through
clustering, groups of nodes are defined, according to
the value of their associated centrality:.
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Overconflicting variant locations isolated - in red - in
the Parzival dataset

PCC.elimination eventually gets rid of unreliable
variant locations. If contamination is suspected, the
function PCC. contam tries to estimate the individual
contribution of each witness to the number of contra-
dictions between variant locations.
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In the event of algorithmically undecidable situations,
the function PCC.equipollent creates a separate
database for each competing configuration.

Building a stemma

PCC.Stemma allows to build one or more stemmata,
depending on the input. Our method relies on the
transformation of the common error method into a
disagreement-based algorithm.

The recursive algorithm first assesses coherent groups
(PCC.buildGroup), then reconstructs or identifies
their model.
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[1] "There are no other manuscript left in the database."
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(BO)x(DK)) .
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User interface of the package: building the stemma
(Fournival dataset)

The algorithm can compute and display a final con-
figuration. Yet, the expert is incited to make his own
decision regarding the very top of the stemma.

Further developments

e Improve the different visualisations;

e Implement new algorithms for exploratory proce-
dures (cardiograms [3],...);

e Implement other methods for stemma construction.

Sources & Data

Sources: doi: 10.5281 /zenodo.1117389
http://github.com/Jean-Baptiste-Camps/stemmatology.

Two datasets [2], representing the variant locations of an historical and an
artificial tradition are included in the package, in .rda format.

Utils: doi, 10.5281/zenodo.1117181
https://github.com/Jean-Baptiste-Camps/stemmatology-utils
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