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TEXT MINING

Describes a set of linguistic, statistical and/or machine 
learning techniques that model and structure the 
information content of textual resources.

Turns unstructured text into structured data (e.g. 
relational database or linked data).

Is very useful for analysing large text collections 
automatically (overcoming data paralysis).

Goal in DHSS research: By analysing large amounts of 
textual data, help HSS scholars to discover novel 
patterns and explore hypotheses.
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TYPES OF ANALYSES

Named entity recognition.

Grounding, e.g. geo-referencing.

Relation extraction.

Clustering, e.g. topic modelling.

Sentiment analysis.
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Digging into Data II



PROJECT TEAM

Ewan Klein, Bea Alex, Claire Grover, 
Richard Tobin: text mining

Colin Coates, Andrew Watson: 
historical analysis 

Jim Clifford: historical analysis

James Reid, Nicola Osborne: data 
management, social media

Aaron Quigley, Uta Hinrichs: 
information visualisation
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TRADITIONAL 
HISTORICAL RESEARCH

Gillow and the Use of Mahogany in the Eighteenth 
Century, Adam Bowett, Regional Furniture, v.XII, 
1998.

Global Fats Supply 1894-98
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PROJECT GOALS

Text mining, data extraction and information 
visualisation to explore big historical datasets.

Focus on how commodities were traded across 
the globe in the 19th century.

Help historians to discover novel patterns and 
explore new research questions.
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DOCUMENT COLLECTIONS
Collection # of Documents # of Images

House of Commons 
Parliamentary Papers 

(ProQuest)
118,526 6,448,739

Early Canadiana Online 83,016 3,938,758

Directors’ Letters of 
Correspondence (Kew) 14,340 n/a

Confidential Prints (Adam 
Matthews) 1,315 140,010

Foreign and 
Commonwealth Office 

Collection
1,000 41,611

Asia and the West (Gale) 4,725 948,773 (OCRed: 450,841) 
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Over 10 million document pages, 
Over 7 billion word tokens.
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ARCHITECTURE
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MINED INFORMATION

Example sentence:

Normalised and grounded entities:
commodity: cassia bark [concept: Cinnamomum cassia]
date: 1871 (year=1871)
location: Padang (lat=-0.94924;long=100.35427;country=ID)
location: America (lat=39.76;long=-98.50;country=n/a)
quantity + unit: 6,127 piculs
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MINED INFORMATION

Example sentence:

Extracted entity attributes and relations:
origin location: Padang
destination location: America
commodity–date relation: cassia bark – 1871
commodity–location relation: cassia bark – Padang
commodity–location relation: cassia bark – America
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EDINBURGH GEOPARSER
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COMMODITY LEXICON

Seed set from customs import records.
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LEXICON CREATION

Seed lexicon ~600

Extended lexicon ~17,000

With pluralisation of 
single word entries ~20,500
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Bootstrapping a historical commodities lexicon with SKOS and DBpedia. Klein, Alex & 
Clifford, LaTeCH 2014.



...

LEXICON CLEAN-UP

From the top 1,757 entries only 
84 (4.8%) had to be filtered.

The top 1,757 entities amount 
to 99.8% of mentions.
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NOISY DATA

Optical character recognition contains many errors 
and often the structure of the page layout is lost.

Sophistication of the OCR engine and scanning equipment.

Quality of the original print and paper.

Use of historical language.

Information in page margins (header, page numbers, etc.).

Information in tables.

Language of the text.
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FIXING NOISY DATA

Text normalisation and correction:

End-of-line soft hyphen removal
Dehyphen all token-splitting hyphens using a dictionary-based 
approach.

“False f”-to-s conversion
Convert all false f characters to s using a corpus.

Example: reduced number of words unrecognised by 
spell checker from 61 to 21 -> 67%, on average 12% 
reduction in word error rate in a random sample (Alex et 
al., 2012).
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Extract of Early Canadiana Online document 9_00952_3, p. vi.

OCR ERRORS

Extract of Early Canadiana Online document 9_00952_3, p. vi.
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Extract from document 
10.2307/60238580 in FCOC.

HOW NOISY IS TOO NOISY?

qBiu si }S3A:req s,uauuaqsu aq} }Bq} uirepo.ifT
'papua}X3 sSuiav }qSuq Jiaq} qiiM jib ui snnS bbs aqx 
'a"3(s aq} tnojj ssfitns q}TM Sni5[ooi si jb}s }S.ii; aqx
'papnaoSB q}Bq naABSjj qS;H °1 ssbui s.uauuaqsu aqx
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OCR ERRORS
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Study of correlating manual quality ratings of documents with 
automatic quality scoring (Alex & Burns, DATeCH 2014).



VISUALISATION SKETCHES
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VISUALISATION SKETCHES
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USER WORKSHOP

PQIS All Team Meeting, ProQuest, April 23rd 2014

User workshop to improve the functionality of the interface (Hinrichs et al., 2014)



BRINGING ARCHIVES ALIVE
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SUMMARY

Scholars potentially have access to enormous amounts of 
data but cannot always easily manage and navigate it.

Text mining can be applied to process large text collections, 
enrich existing text with information or pull out trends which 
can be visualised. It is a way to enable distant reading, 
even if such technology is not 100% accurate.

OCR errors in digitised collections can skew results.

Interdisciplinary setup of Trading Consequences made it 
more successful for everyone involved.  It wouldn’t have 
been possible without the original data.
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WHAT CAN PQ DO?

Sharing OCRed full text data with mining research 
initiatives similar to Trading Consequences.

Improve process for arranging legal agreements for 
sharing this data. 

Enable a feedback mechanism to improve the OCR 
and ultimately improve search results.
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PALIMPSEST: 
LITERARY EDINBURGH

Current AHRC big data project: Exploring place in 
literature by mining and visualising literature set in 
Edinburgh, (University of Edinburgh, EDINA, 
University of St. Andrews).

Aiming to retrieve all out-of-copy-right literature 
set in Edinburgh.

Developing a fine-grained gazetteer for 
Edinburgh to enable geo-referencing on the 
street and building level.
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THANK YOU

Website: http://tradingconsequences.blogs.edina.ac.uk/

Demo: http://tcqdev.edina.ac.uk/search/commodity/ , 
http://tcqdev.edina.ac.uk/vis/tradConVis 

Contact: balex@inf.ed.ac.uk
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