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The use of mathematics has profound consequences in all walks of life, but the  
opportunities that it opens up often go unrecognised or underexploited.  The Smith Institute, 
enabled by the generous sponsorship of our leading corporate partners, ran the fifth annual       
TakeAIM competition in 2015 to make visible the crucial role that mathematics will  
increasingly play in all aspects of our lives.  The competition was open to all undergraduate 
and postgraduate students working in the mathematical sciences.  The authors of the two 
best entries each received £1,000 of Apple vouchers as their prize, with £100 of Amazon 
vouchers being awarded to four runners-up. 
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Articulating the influence of mathematics 
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Searching an almost endless selection of books, without knowing a specific 
title, is a difficult task. How could we find a suitable book about “surveillance” 
and “public manipulation” taking into account those whose title bears no hint 
about the content? The only method would be to read all books, after which 
we would probably realise that George Orwell’s famous “1984” deals with 
these topics in an excellent form, even though its title does not give that 
away. Of course, we will never be able to read all books in a lifetime.     
However, a quicker search using a computer would be also hopeless since it 
cannot recognize the topics of books – or can it? 
 
My research focuses on developing mathematical techniques that allow 
computers to understand the content of books, videos or other media. This 
statistical field is called Topic Modelling and enables a computer to grasp the 
notion of a topic – such as “surveillance” – as we use it in our everyday life. 
In a world where the amount of knowledge is growing at a rapid pace, it is 
essential to be able to analyse and retrieve information quickly and          
efficiently. Computers have the ability to process large amounts of data in 
high speed and can, combined with these new algorithms, produce          
surprisingly insightful results. 
 
Nowadays the applications of Topic Modelling range across many disciplines 
– from Genetics to Sociology. Topic based search engines and automated 
image annotations are just some of those and there are many promising 
ones that will follow! 

 Topic modelling - how to make a computer  
understand what it reads 


