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• Introduction to I2E Agile Text Mining

• Search and extract from diverse data sources

– How can we search across differently structured data?

• unstructured

• semi-structured

• tabular

– How do we extend our vocabularies?

• to different domains

• to different languages
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• ... I2E can mine and extract with precision

Whatever the Content... 

Scientific literature

Twitter
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• Search for synonyms and children e.g.

• Cancer, Malignant neoplasm, Malignancy …

• Leukaemia, Lymphoma, Astrocytoma …

Terminologies

Linguistics

• e.g. “pressure” but not preceded by “blood”Precise Negations

• e.g. microRNA:        let-?\d+.*     mirn?a?-?\d+.*Regular Expressions

• e.g.Chemical Substructure

• Simultaneous processing of large numbers of items e.g. 

• 500 genes from microarray experiment
High Throughput
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“Among them, nimesulide, a selective COX2 inhibitor, …”

Entrez Gene ID: 
5743

inhibits 

Entrez Gene ID: 5743
inhibits

Identifying
entities and 
relations

Linguistics to establish relationships
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• Focus on documents with 

the necessary information

• Don’t need to read every 

document supporting 

commonly known 

information
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Clustering Results for More Efficient Review
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• Generate new knowledge by linking  information from 

different documents e.g. for drug repurposing



Exploiting Structure
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• If there is existing structure, want to exploit it e.g.

– Search within specific fields, or exclude certain fields

• Claims  vs. Description

• References

• Tables/Table Cells

– Restrict matching to avoid noise e.g. don’t try to find genes or proteins 

in the Address field

• May introduce structure using pre-processing e.g.

– Use OCR to get tabular structure from a PDF

– Split Claims sections in WIPO patents into the individual Claims

– Split Criteria in ClinicalTrials.gov into Inclusion and Exclusion criteria
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• Find specific values

– use ontologies to find the 

correct drug, however it is 

expressed 

– find measurement units

• Output a whole table

– Table description

– Column/row heading

– Cell value



Click to edit Master title styleClick to edit Master title style

Connecting information found in different parts of the document

for example finding a compound as “Example 12” in a patent
and linking to a table where numerical data is reported

Patent document

Linking from Definitions to Table Values

…

Combined into a row of data

in the structured results table

Patent Data from IFI Claims Direct
© 2013 Linguamatics Ltd.  



Virtual Data Integration
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• Convenience

– One text mining query, different data sets

– Clustering of information from the different sources 

• New knowledge

– Text mining allows us to discover new knowledge, and make 

connections where information is from different documents

– Text mining diverse data means we can make connections, not just 

between documents of the same kind, but also across different kinds of 

data
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• Key here is that the precise structure 

is still preserved

– It is not a case of only having access to 

the common fields

– Can multi pick different fields e.g. search 

for a word in either the Claims of a 

patent or the Abstract of a scientific 

article
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• ClinicalTrials.gov and MEDLINE abstracts

– Same search, data returned from all sources

• Patents and published content e.g. 

– Find differences in trends

• Clinical records and clinical trials

– What clinical trials are available for my patient

• Clinical records and FDA Drug Labels

– Are prescriptions consistent with drug labelling?



Click to edit Master title styleClick to edit Master title style

• Identify patients who have conditions that are contraindicated for 
the drugs they are taking, or  patients who are showing known side 
effects

• One data source is the electronic health records

• One data source is FDA Drug Labels
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Virtual Data Integration: EHR + Drug Labels



Adapting Terminologies
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• Agile text mining 

provides a way of 

discovering actual 

language use e.g.

• What terms are 

synonyms

• What relationships do 

you get between 

entities of interest

• What terms are in the 

same class
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Terminology Development
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• Distributional features of apple

– being something modified by red

– being something modified by rotten

– being coordinated with oranges

– being coordinated with bananas

– being the object of eat

– being the object of pick up

• We can measure how distributionally similar each 
word or term is to each other in a particular set 
of documents

• We would expect different kinds of fruits to be 
similar, but how about vaguer terms e.g. ability

ability: 

skill 0.26

capacity 0.24 

strength 0.21 

talent 0.20

achievement 0.19 

competence 0.19 

capability 0.19

complexity 0.18

effectiveness 0.18 

quality 0.18
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• Word “fatal” in news vs. scientific abstracts
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• English concept name, find occurrences in Chinese text

• Chinese concept name, find occurrences in English or 

Chinese text

© Linguamatics 2012 - Customer Confidential

Multilingual Processing
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• Most existing terminologies are built for English

• Even when other languages are available the 
coverage tends to be much lower, often a tenth of 
the no. synonyms 

• If we are to exploit other languages we need better 
terminologies

• Mantra is an EU FP7 project looking at how to 
automatically adapt terminologies from one 
language to another using parallel multi-lingual 
corpora

• July 2012 – June 2014
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Multi-Lingual Terminology Acquisition 
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• Diverse Data provides challenges, but they are solvable

• Once we can search and mine diverse data we can more 

conveniently 

– perform common searches

– build connections

– compare trends

• Can use the data itself to help adapt terminologies to the 

different data sources, even if these are multi-lingual


