X, .
' "‘ _\' . \ p—
: Ny
B |.' -‘. »
i i =
| '._." ~
1 N -
\ B
: N\
\ : /

e\ — -
Enabling Digital history:
Text mining big historical document
collections on trade in the British Empire

o . THE UNIVERSITY of EDINBURGH Beatrice Alex
balex@inf.ed.ac.uk
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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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PROJECT TEAM

\'/:/{ :
. THE UNIVERSITY of EDINBURGH

&) informatics

UNIVERSITY OF
SASKATCHEWAN

EDINA

»I!ui :g University of
oY St Andrews

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
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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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DOCUMENT COLLECTIONS

Collection # of Documents # of Images

Parliz:

Early (
Dire] Over 10 million document pages,

Corres Over 7 billion word tokens.
Confide

Asia and the West (Gale) 4,725 948,773 (OCRed: 450,841)
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ARCHITECTURE

Lexicons
& Gazetteers

Annotated
Documents

Documents Text Mining

Ml

\l/’

. )

Query Interface Commodities
RDB

Visualisation
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MINED INFORMATION

Example sentence:

From Padang was exported, in 1871, 6,127 piculs of
cassia bark, of which a large portion was shipped to
America (Fliickiger and Hanbury). ...

Normalised and grounded entities:

commodity: cassia bark [concept: Cinnamomum cassia]
date: 1871 (year=1871)

location: Padang (Iat=-0.94924;long=100.35427;country=ID)
location: America (lat=39.76;long=-98.50;country=n/a)
quantity + unit: 6,127 piculs

PQIS All Team Meeting, ProQuest, April 23rd 2014
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MINED INFORMATION

Example sentence:

From Padallgl)zls exported, in 1871, 6,127 piculs of
qcassia bark*of which a large portion was shipped to

America (Fliickiger and Hanbury). ...

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

PQIS All Team Meeting, ProQuest, April 23rd 2014
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EDINBURGH GEOPARSER
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Ciudad Victoria ) Mexico seat of a first-order administrative division 11435.01 km
Victoria ") Seychelles capital of a political entity 5126.1 km
Victoria 7) Canada seat of a first-order administrative division 11180.98 km
State of Victoria *) Australia first-order administrative division 14782.65 km
Hong Kong ") Hong Kong capital of 2 political entity 9688.28 km
Victoria ") Malaysia seat of a first-order administrative division 10558.79 km
Durango ”) Mexico seat of a first-order administrative division 11882.99 km
Victoria ©) Malta seat of a first-order administrative division 1494.57 km

Victoria Honduras second-order administrative division 10832.96 km
Victoria ") United States seat of 2 second-order administrative division 10954.12 km
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COMMODITY LEXICON

Seed set from customs import records.
PQIS All Team Meeting, ProQuest, April 23rd 2014




LEXICON CREATION

Seed lexicon

Extended lexicon

With pluralisation of

. . ~20,500
single word entries

Bootstrapping a historical commodities lexicon with SKOS and DBpedia. Klein, Alex &
Clifford, LaTeCH 2014.
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LEXICON CLEAN-UP

Frequency of the Top Fifty
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Top ity Wiords brpe e Origint Lawionn

i

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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LEXICON CLEAN-UP

papers #1
coal m
iron M
fish *
oil “
train ﬁ
cattle *
gold *
produce *
cotton *
wood “
sugar *
tin *
timber *
wheat * From the tOp 1,757 entries Only
fur IR 84 (4.8%) had  to be filtered.
horses *
siver, R The top 1,757 entities amount

- :.:: “__F__ to 99.8% of mentions.

T
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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.

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

nformation in tables.

_anguage 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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FIXING NOISY DATA

<?xml version="1.0" encoding="UTF-8"7>
<article 1d="10.2307/60227644">
<page> <![CDATA[THE HISTORY OP THE POLITICKS OF GREAT BRITAIN AND FRANCE, VINDI GATED FROM A LATE ATTACK OF

</article>
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FIXING NOISY DATA

<document>

<meta>

<attr name="doc1d">10.2307/60227644</attr>

</meta>

<text>

<p>THE HISTORY OP THE POLITICKS OF GREAT BRITAIN AND FRANCE, VINDI GATED FROM A LATE ATTACK OF MR. WILLIAM

<p>T, G1lIXET, Printer.</p>

<p>" INTRODUCTION, AS the following Vindication may fall into the hands of persons who have never read the
History of the Politicks of Great Britain and France, it will not be improper, before I enter on my Defence,
to state the principal facts, which were successively proved by authentic documents, in the sixteen chapters,

gave a positive and unequivocal refusal. B 2 2. Toward</p>
<p>4 2. Toward the close of the same year the valuable colony of St. Domingo was preserved to France by the
: and the British. Cabinet signified

September, 17Q1, and sent circular letters to the different Courts of Europe signifying his assent, the Court
of Great Britain was one of the first which returned an answer ; and the answer was couched in very

</text> PQIS All Team Meeting, ProQuest, April 23rd 2014

</document>




OCR ERRORS

Proclamations, Pro * v mie RL’ E.LTI S B.AIGO7.
iVICTOR1fIA. h&gt;I 1/ t(aT?’’ of? GO!&gt;. tif ih Firi.
ea Ti1-71) rki1t;? 1iuid’s8l, (1. 3 , QUEE?. Tc ,diil-
n iTiV i ? ui tillhT’nt, 111te 1 eihT’ Colin. (’it;ZI-s|
uni 14Ltlussuls ce t rib ev iii tJlu stat. it have Iei
t’s.iiititTud ztntt 1iild, a tutt &1t; A 11i10C.

Extract of Early Canadiana Online document 9_00952_3, p. vi.
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0.000000600% =
0.000000550% +
0.000000500% +
0.000000450%
0.000000400% 4
0.000000350% +
0.000000300% +
0.000000250% +
0.000000200% +
0.000000150% +
0.000000100% 4
0.000000050% 4
0.000000000%

1760

1780

OCR ERRORS

1800

1820

1840 1860 1880 1920
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0.00900%
0.00800%
0.00700%
0.00600%
0.00500%
0.00400%
0.00300%
0.00200%
0.00100%
0.00000%

1760

1780

OCR ERRORS

1800 1820 1840 1860 1880 1900 1920 1940
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OCR ERRORS

Google books Ngram Viewer

Graph these case-sensitive comma-separated phrases: | time,lime 3+ Share | 0
between 1700 and 2000  from the corpus | English '+ with smoothing of | 3 B‘ : W Tweet < 0

0.00 ( search lots of books )

0.0C
0.0C Btme M lime
0.0C 0.15%
0.0 0.12% e e e e e —
0.0C
0.00 0.09%
0.0C 0.06%
0.0C
0.03%
0.0C
0.00% — o e S N

1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000
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HOW NOISY IS TOO NOISY?

gBiu si }S3A:req s,uauuagsu aq} }Bq} uirepo.ifT
'‘papua}X3 sSuiav }qSuq Jiaqg} qiiM jib ui snnS bbs aqgx
'a"3(s aq} tnojj ssfitns g} TM Snid[ooi si jb}s }S.ii; agx
'papnaoSB q}Bg naABSjj qS;H °1 ssbui s.uauuagsu agx

Extract from document
10.2307/60238580 in FCOC.
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OCR ERRORS

SQ Value Distribution

Threshold

)
-
c
()
£
-
&
O
(]
(T
o
- o

Study of correlating manual quality ratings of documents with
automatic quality scoring (Alex & Burns, DATeCH 2014).
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VISUALISATION SKETCHES
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VISUALISATION SKETCHES
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User workshop to improve the functionality of the interface (Hinrichs et al., 2014)
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BRINGING ARCHIVES ALIVE

B ENTER A COMMOOITY OF INTEREST
Cmchona

CINCHONA

DISTRIBUTION OF COMMODITY MENTIONS ACROSS YEARS [absoute vaes)

[absoiute vaes]
LD .
. Terrain | Styled Map
T o— -

A
<
v

Google

DISTRIBUTION OF ALL DOCUMENTS BY DECADE [absoine vanes)

g x . - . - - - -

™o 00 o 1990 1000 1060 "o "o wa) dn
DISTRIBUTION OF DOCUMENTS ACROSS COLLECTIONS INCLUDING

COMMOOITIES RELATED TO

Bark

Camphor

(xvumormm Cassa
Coal

Coca

Cocoa Bean

Coffee
Copper
Cotton
Food Grain
Fruit

Gold

Indige

Iron

lad

Lead

ume
Lumher

Madras (Cloth)
Maize

Naturad Rutber

Nogpila Gatrve

Opium
Petroleum

Pg
Potash

Quinine

Seed
Siver (Coon)
Sugar
Sutune Asd

Tea

'm

Tobacco
Varle
Veget stéo

Vegetable
Ilvory

DOCUMENTS INCLUDING O NA hop 100}
. 1863: East India (Chinchona Plant): Miscolaneous

- 1863: East India (chinchona plant). Retarn 10 an address of the Honourable
the House of Commons, dated 9 March 1883,--for, “copy of comespondence
relating 10 the Introduction of the chinchona plant nto Incia, waoovocm
com-cm wth (21 Cuum from March 1852 © Masch 1883, o

Comemoe "M e 4

. 1870: East India (chinchona culivation). Return 50 an address of the
honouradie the House of Commons, dated 3 May 1870,--for “copy of al
COrrespondence batwoen the Secrotary of State for India and the Governor
General, and the governaes of Madras and Bomday vmwmcuwumd
chnchomohnh from Apcil 1866 10 Apel 1870.%, Hox COMmMmors

arimmentary Fapors

I 1876 East india (chinchena cutvation). Return 1o an address of the
honourabie the Mouse of Commons, dated 8 July 1875 --for, copies of the
chinchona oonosoonoonco (n oommon of mun of 1870) from August 1870 %
July 1875.; of Commons acy Papers

B 1866: East India (chinchona plant). Return 10 an address of the Honourable thy
House of Commons, dated 14 May 1868 --1oe, "copy of further COrrespondence
relating 10 the introduction of the chinchona plant into Incla, mdbotocm

cmmmucuwmhanwua&nmuaes nons

wriamentary e b

B 1877: East India (Chinchona culivation). Further return 10 an address of the
honourabio the House of Commons, dated 8 July 1875.--for, copies of the
Chinchora covrospordmco (in contmanon of cﬁum ol 1870) from August 1870
1o July 1875, House of Commons tanoctary Pags

® 1687: Coylon in the “Jubiioe year."; Mecolanocus

» 1683: Popers rolatng 10 Hor me%oouwmusm f\oooculo: 1882
(hoonmmmdlc -3642.] of June 1883.). ¢ Cornmons Parkamentary

"AOOS

a 1885 Ceylon \& Her Panting Enterprize: In Tea, Caceo, Cardamoms

Cinchona, Coconut, and Areca Paims ... Miscelanecus

» 1921: Trade and navigation, Return (in part) % an order of the Honourade the
House of Commons, dated 16 Fedruary 1921.- 'awcmromngwumw
mwmthWhmhm&nthmnﬁ! 40 of

X ™ "Aper

» 1919; East Inda (Industral Commssion, 1916 18), Minutes of evidence taken
wo:otrnlmnmuol(:oamson 1916-1an| Omumchowm.
and Bhar and Orgsa.; House of Commons Parlamentary Papers

1861: Notes on the medicinal Cnchona barks of Now Granada by H. Karsten,
and on the Cinchona trees of Huanwco (n Peru);
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BRINGING ARCHIVES ALIVE
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BRINGING ARCHIVES ALIVE

@ eoter
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Search by: @ Commodity = @ Location

Edinburgh O Of
In Country GB — /
Feature Type: Capital Of Top-Level A Edinburgh
Administrative Division
Population 435,791 ( and®
GeoNames Entry View entry \ g}
‘\l e N
-.f\ = !\
e L.
\ United - Fae
ey . ¢ ,,'}‘,(‘?/’ PTLLBJUIl \ “.L'-\‘

Republic V7 : ‘. \\

ofireland | - '
J J p . ‘

Powered by Leaflet — @ Opéﬁ‘étreetMap contributors, CC-BY-
SA

Y Filter Documents in which 'Edinburgh’ is mentioned in
relation to commodities (Page 1 of 1)
== BY COLLECTION

Fitered by: [EET)
Commortty (Gole

House of Commons

Parliamentary Papers (116) # Mentions | Document Title

B BY DECADE 90 Report from the Select Committee on the Bank Acts;

All together with the proceedings of the committee, minutes

of evidence, appendix and index.

1850s (116)
4 Twenty-ninth report of the Commissioners of Her Majesty's

Woods, Forests and Land Revenues: in obedience to the
acts of 10 George IV. (cap. 50), and 2 William IV. (cap. 1).

& BY COMMODITY
All
Gold (116)

E N

Parliamentary Papers. List of the bills, reports, estimates,
and accounts and papers, printed by order of the House of

[ T T . [ i e St [ S —————




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 Iif such technology is not 100% accurate.

OCR errors in digitised collections can skew resuilts.

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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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://tcadev.edina.ac.uk/vis/tradConVis

Contact: balex@inf.ed.ac.uk
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