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A few applications

● OCR/HTR  –  optical character recognition / 
handwritten text recognition

● Modeling language and its various aspects, 
○ Tracing language change over time

● Classification  –  stylistic analysis, authorship 
attribution

● Interdisciplinary research:
○ The language of chemistry



Stylometry and authorship 
attribution



Stylometry = 

use of quantitative methods 
to examine similarities and 

differences within a group of 
texts



Stylometry and authorship attribution

The possibility of using frequency patterns of very common 
words rests upon the fact that words do not function as discrete 
entities. Since they gain their full meaning through the different 
sorts of relationship they form with each other, they can be seen 
as markers of those relationships and, accordingly, of everything 
that those relationships entail. 



Stylometry and authorship attribution  –  
applications

● authorship attribution,

● tracing chronology,

● analysis of cross and inter genre relationships,

● big data analysis,

● style transfer and anonymization,

● and many others.



Stylometry and authorship attribution  –  how to

corpus of texts

+

distance measure

+

classification algorithm

+

(visualisation)
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Optical Character Recognition
&

Handwritten Text Recognition



OCR / HTR

● Turning large text collections into digital corpora

● Traditional OCR/HTR approaches  –  7% to 85% accuracy

Z a c h ę c o n y dobrem przyięciem G ram m aty k i llo ssy y sk iey , k tó 
rey drugie w y danie w ro k u 181 i nastąpiło; dla przysługi W spótzioinkóm , 
spieszę się z ofiarow aniem Polskiey, w tym zamiarze ,
ażeby ona do popraw y błędnego dziś
i ( śmiało rzec m ożna) nadto przesadzon ego, a ze zwyczaiem praw dziw ie 
Polskim niezgodnego pisania i m ów ienia
sp o so b u , w czem kolw iek dopomódz
m ogła.
Nie miesce tu w y ty k a ć , iakie się
W pisaniu i ustney m owie zagęściły błęd y : przez iednych um yślnie (że tak 
pow iem ) śpiknionych na znisczenie piękności ięzy k a, i dla zaprowadzenia, 
podpozorem now om odnych a dziw acznych
w y razów , zawiłości rzeczy: przez d ru gich, z niewiadoiności p raw ideł 
popełniane: ale ktoby życzył u niknąć zdrożnośei; w tern sozupłem dziełku 
znaydzie niektóre podane sobie rady.
Może mi kto mieć za złe i zarzucić, żem te praw id ła s cudzey w y p isał p 
race: nie przeczę ia te m u : bom się
sczerze chciał w e wszystkiem stosować
ta k do woli niegdyś za królestw a Pol1
. ■ ■ .



OCR / HTR

● Works for rough classification

● Not enough for studies on variation



OCR / HTR

● Neural-based approaches  –  with enough training data much greater accuracy



Modeling linguistic change



Modeling and Visualizing the Dynamics of 
Linguistic Changes

Problem:

Vast collections of data  –  can we trace evolution of the language?

Solution:

● tracking change with logistic regression
● comparing word vectors over the years



Modeling and Visualizing the Dynamics of 
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Modeling and Visualizing the Dynamics of 
Linguistic Changes

word2vec
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Modeling and Visualizing the Dynamics of 
Linguistic Changes

‘man’ – ‘woman’ + ‘trousers’ = ‘shirt’



with some 
visualization...

Modeling and Visualizing the Dynamics of 
Linguistic Changes



Chemical linguistics



Chemical linguistics

Chemical words and vocabularies. 

(a) A common maximal substructure, MCS (colored 

red), between two molecules. 

(b) Language laws in MSC “words” for the entire 

1.75-million-rich chemical vocabulary, compared 

with the works by Conan Doyle, Shakespeare, and 

Joyce’s Finnegans Wake. 

(c) Examples of chemical words – frequent 

“function” versus infrequent “content” words 

(from left to right: penicillins, coumarins, 

carbohydrates, steroids).



Chemical linguistics

Chemical words — second approach. 

● Molecule as a graph

● Mutual Information indicates strength 
of bonds between atoms

● Groups (communities) detected by 
Louvain algorithm 



Chemical linguistics

Basic deep learning classification 

Three chemical databases:

● General (NOC)

● Drugs

● Illegal substances

descriptor drugs vs NOC illegal vs NOC

functional groups 73.46% 71.77%

fingerprints 77.46% 79.62%

mcs 75.78% 81.6%

communities 78.89% 82.59%



More about our projects

https://computationalstylistics.github.io/projects/
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