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In this presentation

 Stemmatology?
 Challenges
 Computer-assistance...
 The world’s largest manuscript traditions

– Taking all data into account
• Machine learning 
• Data mining
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Stemmatology
 The classical texts were transmitted through 

the medium of manuscripts
– There are different versions of a given literary work

 Stemmatology uses tree (or network) 
structures to depict the genealogical 
relationships between manuscripts

 The goal is to uncover the starting point of the 
manuscript tradition, the initial or the original 
text
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Challenges

 Efficiency
– Traditional Lachmannian stemmatology

• Extremely time-consuming
–  Transcribing, collating, and dividing texts into variation units 
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A the fox jumped over the hedge

B -

C the cat jumped over the fence

D a man saw that the fox jumped over the hedge

E a man saw that the fox jumped over the fence
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Challenges

 Efficiency
– Traditional Lachmannian stemmatology

• Extremely time-consuming
– Transcribing, collating, and dividing texts into variation units
– Only shared errors (innovations, secondary readings) can provide proof of 

common ancestry 
– Distinguishing monogenetic variants
– Constructing stemmata based on shared errors

» Stemma codicum
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Challenges

 Contamination
– “where contamination exists, the science of stemmatics in the strict 

sense breaks down.” (Paul Maas 1880-1964)
– The scribes used more than one exemplar
– A traditional stemma cannot depict a contaminated tradition

• Contamination mixes the manuscript histories and ancestral lineages
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Computer-assistance…

 Digital methods have been used to study manuscript 
relations from the late 1960s (Griffith 1969)

 Resolving some of the challenges
– Collations can be automated (Collate)
– Trees can be automatically generated (phylogenetic methods)

•  Peter Robinson, Chris Howe etc.

 We need new methods in the face of large manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 10



UEF// University of Eastern Finland

The world’s largest manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 11



UEF// University of Eastern Finland

The world’s largest manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 12

Over 800 manuscripts



UEF// University of Eastern Finland

The world’s largest manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 13

Over 800 manuscripts

Over 2000 manuscripts



UEF// University of Eastern Finland

The world’s largest manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 14

Over 800 manuscripts

Over 2000 manuscripts
2112 manuscripts



UEF// University of Eastern Finland

The world’s largest manuscript 
traditions

Pasi Hyytiäinen 21/06/2025 15

Over 800 manuscripts

Over 2000 manuscripts
2112 manuscriptsSeveral thousands
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The world’s largest manuscript 
traditions
 How do we handle these large traditions?

–  The ultimate goal is to take all data into account

 First step
– Digital photography

• All manuscripts need to be digitally photographed
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The world’s largest manuscript 
traditions
 Second step

– Transcribing the texts into digital form
– This step must be automated

• Machine learning (and AI)
– We generate a model for a given tradition (Latin, Greek, Church Slavonic…)

» We teach a program to differentiate text regions, lines, words, and letters from a photo
» Transkribus software
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The world’s largest manuscript 
traditions
 Third step

– Depicting the relations between the texts using distance values
– Data mining techniques

• No need to collate and divide texts into variation units
• We calculate distances between pairs of texts
• Introducing a very simple and fast method

– K-shingling
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K-Shingling
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K-Shingling
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Set1

Set2

Word bigram Set 1 Set 2
fox jumped 1 1

man saw 1 1

jumped over 1 1

that the 1 1

saw that 1 1

the fox 1 1

a man 1 1

over the 1 1

the hedge 0 1

the fence 1 0

Intersection = 8 
Union = 10 

Sørensen-Dice Coefficient (SDC)

2 𝑥𝑥 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠

 

= 16 / 18 = 0.888 = 88 % 
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The world’s largest manuscript 
traditions
 Third step

– Converting the relations between the texts into distance values
– Data mining

• No need to collate and divide texts into variation units
• We calculate distances between pairs of texts
• Introducing a very simple and fast method

– K-shingling

• Results in a distance matrix of pairwise distances between manuscripts
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The world’s largest manuscript 
traditions
 Fourth step

– Constructing trees or networks using the distance matrix
• Tree inference algorithms

– UPGMA
– Neighbour-joining

• Network algorithms
– Neighbour-Net
– Split decomposition 
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Thank you!
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