Introduction

The National Centre for Text Mining
(NaCTeM) is the first publicly funded text
mining centre in the world. It provides text
mining services and tools in response to
the requirements of the UK academic
community. Our software tools and services
allow researchers to apply text mining
techniques to problems in their areas of
interest.

Our objective is to provide full service
systems to the UK academic community,
leveraging the UK e-Science framework,
Grid technology, relevant standards and
OMII-UK middleware.

NaCTeM is currently concentrating on
biology and social science applications but
welcomes opportunities to work in any
domain.

We provide information on text mining
tools and resources by maintaining an
inventory of best-of-breed software and
linking to resources, such as annotated
corpora, ontologies, terminologies and
grammars. We also provide user oriented
guidelines for evaluation of text mining
tools and applications.

This leaflet is a brief introduction to some
of the tools and services that have been
developed by NaCTeM. To use them or to
find out more information, obtain support,
advice on text mining go to the NaCTeM
website:

www.nactem.ac.uk

For more information please contact:

Sophia.Ananiadou@manchester.ac.uk

What is Text Mining?

Text mining provides solutions to the data
deluge problem. With an overwhelming
amount of knowledge recorded in texts, it
is not surprising that there is so much
interest in techniques which can identify,
extract, manage, integrate and exploit this
knowledge, from heterogeneous sources
and moreover discover new, hidden or
unsuspected knowledge.

The primary goal of text mining is to
retrieve this unstructured knowledge and
to present it distilled and structured to
users. The advantage of this is that it
enables researchers to collect, maintain,
interpret, curate, and discover knowledge
needed for research or education,
efficiently and systematically. Text mining
comprises three major activities:
information retrieval, to gather relevant
texts; information extraction, to identify
and extract a range of specific types of
information from texts of interest; and data
mining, to find associations among the
pieces of information extracted from many
different texts.

Organisation

NaCTeM is operated by the School of
Computer Science at the University of
Manchester and has an established
expertise in natural language processing,
terminology management, information
extraction and distributed data mining.

We work in close collaboration with
the Tsujii Lab, Graduate School of
Information Science and Technology,
The University of Tokyo.
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NaCTeM Tools and Services

AcroMine

AcroMine - finds expanded forms of
acronyms from a database of those
previously used in Medline and
disambiguates them. This tool has also been

incorporated into the TerMine user interface.

GENIA Tagger

GENIA Tagger — analyzes English sentences
and outputs the base forms, part-of-speech
tags, chunk tags, and named entity tags.
The tagger is specifically tuned for
biomedical text such as MEDLINE abstracts.

Acromine Disambiguation
Annotated text

TerMine

TerMine — a service for automatic term
recognition which identifies the most
important terms in a document, ranking
them according to their significance and
proposing potential expansions of all
acronyms found.

TerMine (C-value) analysis
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Info-PubMed

Info-PubMed - provides information and
graphical representation of biomedical
interactions extracted from Medline using
deep semantic parsing technology. This is
supplemented with the GENIA term
dictionary which consists of over 200,000
protein/gene names and identifications of
disease types and organisms.
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SemText

SemText — an advanced information
retrieval (IR) system focussed upon the
Medline document collection. It integrates
various text mining components to offer
textual and metadata search and enhanced
functionality in terms of associative
searching and interactive ranking. SemText
draws upon a number of core technologies
from NaCTeM’s tool and resource collection
to further enhance the automated
detection and markup of proteins and
genes. We also draw upon the AcroMine
tools to detect, markup and disambiguate
acronyms based upon the context in which
they appear. A key role of SemText in
searching this large document collection is
to allow a user to expand a query by
including multiple forms of a term as well
as variant forms and synonyms without
losing the specificity of the original query.

Medie

Medie — an intelligent search engine which
uses semantic retrieval technologies to
identify sentences containing biomedical
correlations for queried terms from
MEDLINE abstracts.

Bio and Bio-related projects

Ondex

From data to knowledge - the ONDEX
System for integrating Life Sciences
data sources

The aim of this project, which will be
funded under the BBSRC SABR initiative, is
to develop a robust, fully featured, and
extensible data integration system for
supporting systems biology research. The
project will extend the ONDEX data
integration platform (http://ondex.sf.net)
and support four demonstrator projects at
three CISB centres. The demonstrator
projects have been chosen as
representative of a range of general data
integration problems in integrative systems
biology and will exercise and validate new
features through direct interaction with
end-users. The three core demonstrator
projects will: identify new genetic and
molecular targets to improve bioenergy
crops (Rothamsted); integrate, and validate
different yeast metabolome models
(Manchester) and support studies of
telomere function relating to ageing
research in yeast (Newcastle). During the
project new features will be developed:

e Extensions to the core data structures,
interfaces and data integration
framework to support probabilistic
relationships.

e Adapting NaCTeM text mining tools to
use semantic parsing to extract more
complex relationships and semantics
from bio-text sources for the core
demonstrator projects

e Upgrading the workflow management
to incorporate new developments from
myGrid and support long-running and
asynchronous workflows.

e Developing the user interfaces and other
components to support comparative
analyses (e.g. for comparing pathways,
gene orders, etc from different species).

e Exploiting the new data structures with
statistical data analysis methods and
associated visualisation methods.

Bookstrep

www.nactem.ac.uk/bootstrep.php

BOOTStrep (Bootstrapping Of Ontologies
and Terminologies STrategic REsearch
Project) is an EU project (Ref. FP6 - 028099),
which aims at building reusable wide-
coverage lexical, conceptual and factual
knowledge resources for the biology
domain, involving the exploitation and
combination of existing terminological
resources (thesauri, classification systems,
etc.) within a common, standardized
representation framework.

Aims

e building two major reusable,
wide-coverage lexical and
conceptual repositories for
the biology domain, ie a
bio-lexicon and a bio-ontology
using text mining techniques

e harmonising and augmenting
existing bio-terminologies
and bio-ontologies

¢ allowing multilingual
querying of scientific
knowledge and databases

Resources

e Bio-Lexicon
Contains the terminological and lexical
information of biology on a larger scale

¢ Bio-Ontology (Gro, docking to BioTop)
Contains the conceptual domain
knowledge of a smaller subfield of
biology (gene regulation)

e HLT Kernel System
Contains the NLP components for

analysing bio documents (full pipeline)
UIMA annotation type system

¢ Bio Fact Repository
Contains factual assertions from
automatically analysed documents

Refine
www.dbkgroup.org/refine

The REFINE project (Representing Evidence
For Interacting Network Elements) aims to
adapt and develop text mining tools to
evaluate the basis in the literature for the
structure of biochemical and signalling
models in systems biology, integrate text
mining techniques with visualisation
technologies for better understanding of
the evidence for biochemical and
signalling pathways and to enrich models
encoded in the Systems Biology Markup
Language (SBML) with information derived
from text mining.

Aims

e to adapt and develop text mining tools
to evaluate the basis in the literature for
the structure of biochemical and
signalling models in systems biology

e to integrate text mining techniques with
visualisation technologies for better
understanding of the evidence for
biochemical and signalling pathways

e to enrich models encoded in the Systems
Biology Markup Language (SBML) with
information derived from text mining

e to evaluate in conjunction with domain
experts the effectiveness of using models
of pathways augmented with evidence
derived from text mining



Media and Social Science Projects

BBC News Browser

The aim of this pilot project is to facilitate
improved browsing and presentation of
online news stories through a combination
of term extraction, concept clustering and
visualization techniques.
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Key features include

e Automatic clustering of results into
important topics with readable summary
labels

Dynamic document maps showing
relationships between clusters in real-time

Highlighting of significant terms for
effective skimming and focused browsing

Detection of similar documents to inform
you of the wider context of the content
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Assert

The Automatic Summarisation for Systematic
Reviews using Text Mining (ASSERT) project
centres around providing for broader
institutional involvement in text mining and
related activities. As part of this we will be
developing an exemplar service for the social
sciences domain, looking at how text mining
techniques can support the systematic
reviewing process. For this we are working
closely with the EPPI-Centre, an organisation
concerned with providing unbiased reviews
of literature to support policy making.
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Searching: extensive searches are carried out
in order to locate as much relevant research
as possible according to a query. This process
is improved by using query expansion
techniques based on the most important
concepts (terms), similarities among terms
but also ontologies and thesauri.

Screening: narrows the scope of search by
reducing the collection to only the relevant
documents to a specific review. The aim is
to highlight key evidence and results that
may impact on the policy.

Synthesis: correlates evidence from a
plethora of resources and summarises the
results. This process is improved by using
multi-document summarisation.

The ASSERT project will develop and test
text mining tools to support efficient access
to evidence through a web portal. Currently,
access to evidence is either available
through general web search engines or
specialist bibliographic databases. The scope
of bibliographic databases is often narrow,
necessitating multiple searches, whereas the
scope of a search engine such as Google is
very broad, resulting in huge numbers of
irrelevant hits. We therefore propose to
evaluate the extent to which text mining is
able to overcome these problems.

Key features include

e Interactive query expansion to maximize
coverage of an unbiased search
Document clustering and visualization to
aid exploration and overview of search
results
Document classification and sectioning
to find relevant information within
specific types of text.

Automatic and custom built filters to
narrow the focus of the collection into a
manageable size

Extractive summarization of a document
to aid in fast indicative evaluation
Chronological informative summary
from multiple documents to help
develop synthesis

Assist

Two new projects building upon the
features developed in the ASSERT project
and resulting from a community call for
social science applications of text mining.

Case Study 1:

UK Educational Evidence Portal

This project is with the Evidence for Policy
and Practice Information and Co-ordinating
Centre (specifically its user involvement
team) to work with NaCTeM to develop
and evaluate an innovative search engine —
using text mining — for a portal of
education evidence, relevant to education
practitioners and policy-makers. If
successful, this project would be a high
profile exemplar of the utility of text
mining in the social sciences, with
application beyond the single case
described here.

Case Study 2: Frame Analysis of Media
This project is with the National Centre for
e-Social Science to work with NaCTeM to
develop and evaluate an innovative search
engine — using text mining — for a portal of
education evidence, relevant to education
practitioners and policy-makers. If
successful, this project would be a high
profile exemplar of the utility of text mining
in the social sciences, with application
beyond the single case described
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