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New linguistic tools for the analysis of the evolution of style in English literature Artistic styles in 
general, and in particular styles in literature are part of the cultural heritage of humanity. An artistic 
style can be viewed as a language common to the artist and understood by the art consumers, which 
has its own evolutionary rules. Yet, while there has been a lot of work within different communities 
(e.g. linguists, computer scientists and biologists) on the evolution of spoken and of written languages 
using these tools [R1-R5] and on the evolution of culture [R6], there has been little work [R8,R9] on 
the evolution of styles and none  using the tools that we  propose.   
 
The objective of this thesis is to develop novel tools to identify and to understand the evolution of 
styles in literature as well as the coevolution of various styles that coexist. These will include tools 
from different fields such as computer science, information theory and evolutionary game theory.  The 
thesis will further use these tools to classify English prose and poetry within existing styles and will 
develop tests to identify style innovations, i.e. creation within a new literary style.  The main objective 
is to create mathematical and computational models grounded in sociology, linguistics and 
evolutionary dynamics in order to model and understand the dynamics of evolution of style in English 
literature at a lexical and linguistic levels 
 
An important challenge would be to develop tools for postmodern literature style, in which styles 
evolve much faster and where the author is expected to create his own style.  
 
The work will be highly interdisciplinary and will therefore require the participation of an 
interdisciplinary team of advisors: Rachid El-Azouzi (expert in computer science and evolutionary 
game theory) Eitan Altman (expert in information theory, evolutionary games theory and in styles in 
music) and Madelena Gonzalez (expert in analysis of English literature).   
 
 
Why and how to use evolutionary game theory in this thesis. Evolutionary games have been 
introduced by biologists to explain evolution of species. In his book “the selfish gene”, the biologist 



Richard Dawkins advocates the use of this branch of game theory for explaining the evolution of 
cultural phenomena as well. It is thus natural that classical evolutionary game theory has been used in 
evolution of languages so as to answer what motivates the introduction of new words, and what are the 
features of a word that favors its adoption in a language. Yet the authors of [R7] have recently 
proposed an alternative theory for evolution among societies which is much more adapted to cultural 
phenomena. The thesis will therefore attempt to use not only classical evolutionary game theory but 
also the novel approach of [R7]. 
 
Why and how to use information theory concepts. In [R3] the authors show that there are some 
mathematical objects (the entropy, which is a central object in information theory) that are invariant 
over different languages (in fact different linguistic families). In a similar way, the thesis will try to 
identify invariants within and across styles. 
 
Use of data sets in the thesis. The thesis will make heavy use of data sets available at google N-gram 
that provides digital data on occurrence and co-occurrence of words from millions of books.  
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