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Résumé — Abstract

Corpus-based Machine Learning of linguistic annotations has been a key topic for all areas of
Natural Language Processing. The first part of this tutorial deals with supervised learning
from hand-annotated corpora, and presents a survey along three dimensions of classification.
First we outline different linguistic level of analysis: Tokenisation, Part-of-Speech tagging,
Parsing, Semantic analysis and Discourse annotation. Secondly, we introduce alternative
approaches to Machine Learning applicable to linguistic annotation of corpora: N-gram and
Markov models, Neural Networks, Transformation-Based Learning, Decision Tree learning,
and Vector-based classification. Thirdly, we examine a range of Machine Learning systems
for arguably the most challenging level of linguistic annotation, discourse analysis; these
illustrate the various Machine Learning approaches.

The second part of the tutorial focusses on Unsupervised learning. In recent years there have
been significant advances in the field of Unsupervised Grammar Inference (UGI) for Natural
Languages such as English or Dutch. The tutorial presents a broad range of UGI
implementations, where we can begin to see how the theory has been put in to practice.
Several mature systems are emerging, built using complex models and capable of deriving
natural language grammatical phenomena. The range of systems is classified into: systems for
categorizing words into Part-of-Speech classes based on context-based clustering and/or
constraints; models based on Categorial Grammar (GraSp, CLL, EMILE); Memory Based
Learning models (FAMBL, RISE); Evolutionary computing models (ILM, LAgts); and string-
pattern searches (ABL, GB). An objectively measurable statistical comparison of performance
Of the systems reviewed is not yet feasible. However, their merits and shortfalls are discussed,
as well as a look at what the future has in store for Unsupervised Grammar Inference.

The third part of the tutorial presents a series of personal research perspectives on English
Corpus Linguistics, focussing on Natural Language Learning techniques for deriving
language models from corpora, and applications of these corpus-derived language models. In
summary, the main contributions are:
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+« An analysis of the Constituent-Likelihood language model used in the grammatical
Part-of-Speech (PoS) tagging of the Lancaster-Oslo/Bergen Corpus, to derive a new
formalism for representing parse-trees in a corpus as a sequence of “hypertags”, thus
allowing parsing to be cast computationally as a natural extension of tagging (Atwell
et al 84, Atwell 87a, Atwell 88a);

A comparative evaluation of Markov model and neural network techniques for parsing
via hypertagging (Atwell 93a);

+«+ Techniques for unsupervised learning of English grammatical categories from “raw”
(un-tagged) corpus text (Atwell 87b, Atwell and Drakos 87, Hughes and Atwell 94);

« Applications of the Constituent-Likelihood PoS-tagging technique to detection of
grammatical errors in English word-processed text (Atwell 87c, Atwell and Elliott 87,
Atwell 90);

+«+» Techniques for learning a context-free parser from a Treebank (parsed corpus), by
converting each parse-tree into a set of Prolog grammar rules (Atwell 88b, Atwell and
Lajos 93);

+«+ Techniques for supervised learning of multi-level linguistic annotation (Atwell 93b,
Atwell 963);

+«+ Techniques for comparative evaluation of rival corpus-based grammatical annotation
schemes (Atwell 96b, Atwell and Sutcliffe 97, Atwell et al 2000a);

«+ An analysis of applications of English corpus linguistics and natural language learning
in TESOL, teaching English to speakers of other languages (Atwell 86, Atwell 99,
Atwell et al 2000b);

«» Applications of English corpus linguistics and natural language learning in design of a
message corpus in preparation for Extra-Terrestrial contact (Atwell and Elliott
2001a,b).

Our overall aim is to provide an ontology or framework for further development of research
applying Machine Learning to Corpus Linguistics.

The tutorial will cover material from a number of sources, principally:

Xunlei Rose Hu and Eric Atwell , 2003. A survey of machine learning approaches to
analysis of large corpora. In: Simov K, Osenova P (eds.) Proceedings of SProLaC:
Workshop on Shallow Processing of Large Corpora, held in conjunction with the
Corpus Linguistics 2003 conference, UCREL technical paper number 17. UCREL,
Lancaster University, pp.45-52.
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and: Andrew Roberts and Eric Atwell, 2002. Unsupervised Grammar Inference Systems
for Natural Language. Research Report number 2002.20. School of Computing,
University of Leeds

and: Eric Atwell, 2004. English Corpus Linguistics and Natural Language Learning.
Unpublished PhD thesis, School of Computing, University of Leeds
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