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Outline
New kind of method and tool (Matrix) for the statistical analysis of 
corpora 
Standard corpus linguistic research process model identifies the
research question (and the linguistic features) early in the study.
Recent advances in annotation and size
Matrix is a tool which assists in finding candidate research questions
Matrix integrates part-of-speech tagging and semantic field tagging in 
a profiling tool
Extends the keywords procedure to identify key grammatical categories 
and key concepts
Comparison of UK 2001 general election manifestos of the Labour and 
Liberal Democratic parties
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Corpus Linguistic Research 
Process Model

1. Question: A research question or model is 
devised

2. Build: Corpus design and compilation
3. Annotate: Computational analysis of the 

corpus
4. Retrieve: Quantitative and qualitative 

analyses of the corpus
5. Interpret: Manual interpretation of the 

results or confirmation of the accuracy of 
the model
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Data-driven versus 
corpus-driven

Recent advances
Larger corpora
Linguistic annotation at multiple levels 

A tool which assists in finding candidate 
research questions
Allows macroscopic analysis to inform 
microscopic analysis
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Matrix method (1)
Corpus 
one

Corpus 
two
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E1 = c × (a+b) / (c+d)
E2 = d × (a+b) / (c+d) 
LL = 2×((a×ln (a/E1)) + (b×ln (b/E2)))
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Matrix method (2)
Integrates POS tagging and semantic 
field annotation into a profiling tool
Extends keywords procedure to identify 
key grammatical categories and key 
concepts
Choice of log-likelihood statistic over 
chi-squared statistic
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Case studies
Social differentiation in the use of English 
vocabulary (Rayson, Leech & Hodges, 1997)
Profiling of learner English (Granger & 
Rayson, 1998)
Semantic analysis of technical documents 
from the software engineering domain 
(Sawyer, Rayson & Garside, 2002)
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Worked example
Comparison of UK 2001 General 
Election manifestos of the Labour and 
Liberal Democratic parties.
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Comparison 
at word 

level
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Top 20 most 
significant 

differences at 
word level 
between 

Labour and
LibDem

manifestos
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Concordance of key word would
from LibDem manifesto
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Comparison 
at the POS 

level
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Relative use of modal verbs in LibDem
and Labour manifestos
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Comparison 
at the 

semantic tag 
level
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Concordance of key concept permission
from LibDem manifesto
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Conclusion to the worked example
1. An investigation of the inclusive language of Labour, indicated by 

their  manifesto having greater use of the word our
2. An investigation into the differing use of modal verbs between the

LibDem and Labour manifestos, signposted by the overuse of would
in the LibDem manifesto

3. An investigation into the relative use of permission and freedom
concepts, highlighted by significantly greater use of these concepts in 
the LibDem manifesto

4. An investigation into the political renewal senses conveyed by 
overuse of terms such as new, modern, reform, and change in the 
Labour manifesto

5. An investigation into party policy differences between LibDem and 
Labour indicated by significant differences in the relative use of 
concepts related to environmental issues, family issues, work and 
employment, and transport
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Conclusion (1)
Described the Matrix method and tool
Frequency profiling of corpora, and 
comparison of those profiles across corpora. 
In order to suggest possible research 
questions for further investigation, the Matrix 
method uses the log-likelihood ratio statistic 
to compare frequencies and then rank them 
in terms of significant difference. 
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Conclusion (2)
Worked example of the method 
UK 2001 General Election manifestos
Extends keywords approach to key grammatical 
classes and key concepts
Key grammatical categories and semantic classes are 
used to group together lower frequency words and 
those words which would, by themselves, not be 
identified as key, and would otherwise be overlooked 
Comparison at the POS and semantic levels reduces 
the number of key categories that the researcher 
should examine
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Questions?
Rayson, P. (2003). Matrix: A statistical 
method and software tool for linguistic 
analysis through corpus comparison. 
Ph.D. thesis, Lancaster University.
paul@comp.lancs.ac.uk
www.comp.lancs.ac.uk/computing/users/paul/
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