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The ML Revolution in NLP

Plot from Church (2007)



Some History

• 1950s cognitive science dominated by 
empiricism (Shannon, Skinner, Harris)

• 1960s and 70s dominated by rationalism 
(Chomsky, Minsky)

• 1990s sees a return to empiricism (IBM speech 
group, PDP, neural networks)

• 2015: ML/NNs dominant -- with the recognition 
of the importance of (structured) knowledge?



Statistical NLP not Science?



Text Classification

• Many NLP tasks can be framed as simple 
classification tasks

• The input is some linguistic unit (word, 
sentence, document) and the output is a 
discrete label from some finite set

• Examples include text classification, sentiment 
analysis, spam detection, ...



Machine Learning Framework



Training and Test Data



Machine Learning-based Decisions



Naive Bayes Classifier

Suppose there are K classes, c1, c2, c3, . . . , cK
e.g. c1 = politics, c2 = sport, c3 = cookery, . . .

P (cj |x) = P (x|cj)P (cj)
P (x)

where x is the feature vector for the input document

P (cj |x) ∝ P (x|cj)P (cj)



Bag of Words Model

P (x|cj) = P (f1, f2, f3, . . . , fN |cj)

where fi is a binary-valued indicator function for ith word

P (f1, f2, f3, . . . , fN |cj) =
�N

i=1 P (fi|cj)

Assume words are conditionally independent given class:



Probability Estimation

P̂ (fi|cj) = freq(fi,cj)
freq(cj)

P̂ (cj) =
freq(cj)

number of docs

relative frequency estimates for this model are
maximum likelihood estimates



Sentiment Classification

• Pang and Lee started the NLP literature in 2002

• Movie reviews online (IMDb) provide a readily 
available set of annotated training data

• Classes positive, negative (752 -ve, 1301 +ve)



Bag of Words Model

taken from Pang et al. (2002) 



Bag of Words Model

taken from Pang et al. (2002) 



Results

taken from Pang et al. (2002) 



More Recent Work on Sentiment

• Now a very large literature! (and commercial 
interest)

• See Richard Socher’s work using a form of 
recursive neural network

• Also see TheySay, a recent spin out from 
Oxford (http://www.theysay.io/)

http://www.theysay.io
http://www.theysay.io

