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PROJECT OVERVIEW

JISC/SSHRC Digging into Data Challenge ||
Jan 2012 - Dec 2013

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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PROJECT TEAM

b \\'\"I'/{"'/,; THE UNIVERSITY of EDINBURGH I I I
& informatics Ewan Kle!n, Beatrlcg Alex, Clglr.e
Grover, Richard Tobin: text mining

Colin Coates, Andrew Watson:
historical analysis

UNIVERSITY OF ; - . hictAri :
@ Saseatearway SIM Clifford: historical analysis

@
E D Z NA James Reid, Nicola Osborne: data
management, social media

pg' " Aaron Quigley, Uta Hinrichs:
oY St Andrews ] ] s ] ]
information visualisation
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COMMODITY LEXICON
CREATION
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SEED SET

Seed set from customs import records.
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SEED SET

1 Ammunition - Shot, Large and Small of Iron
Ammunition - Rockets and other combustibles for puposes of
1z war and Ammunition unenumerated
.« Animals Living - Asses
.« Animals Living - Goats
.o Animals Living - Kids
.+ Animals Living - Oxen and Bulls
> Animals Living - Cows
.= Animals Living - Calves
.. Animals Living - Horses, Mares, Geldings, Colts and Foals
s Animals Living - Mules
.« Animals Living - Sheep
.» Animals Living - Lambs
s Animals Living - Swine and Hogs
s Animals Living - Pigs (sucking)
. Animals Living - Unenmumerated
;1 |Annatto - Roll
;2 |Annatto - Flag
;3 | Antimony - Ore of

Seed set from customs import records.
LaTeCH 2014, Gothenburg, April 26th 2014




SEED SET

1 Ammunition - Shot, Large and Small of Iron
Ammunition - Rockets and other combustibles for puposes of
1z /war and Ammunition unenumerated
.« Animals Living - Asses
.« Animals Living - Goats
.o Animals Living - Kids
.+ Animals Living - Oxen and Bulls
> Animals Living - Cows
.= Animals Living - Calves
.« Animals Living - Horses, Mares, Geldings, Colts and Foals
s Animals Living - Mules
.« Animals Living - Sheep
.» Animals Living - Lambs
s Animals Living - Swine and Hogs
s Animals Living - Pigs (sucking)
. Animals Living - Unenmumerated
;1 |Annatto - Roll
;2 |Annatto - Flag
;3 | Antimony - Ore of

Seed set from customs import records.
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STRUCTURE

How should synonyms be represented?

donkey ~ ass

How should commodity mentions be grounded?
cinnamon -> cinnamonum verum
-> cinnamonum cassia
How do we group commodities together by type?

lemons, limes, oranges -> citrus fruit
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SKOS

Simple Knowledge Organisation System

A W3C initiative for the representation of thesauri,
classification schemes, taxonomies etc.

A standard way to represent knowledge organisation
systems using the Resource Description Framework.

Looser semantics than strict hierarchies.
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EXAMPLE

skos:Concept
rdf:type
dbp:Cassia_bark)
skos:preflLabel —» “cassia bark”@en

Skos:altLabel —— “cinnamonum cassia”’@en

skos:broader

o —
I —> dbp:Commodity
skos:broader
skos:Concept
rdf:type

skos:prefLabel

dbp:Mahogany
— “mahogany”’@en
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SEED SET IN SKOS

Concept

preflLabel

altLabel

dbp:Cork_(material)

cork

dbp:Cornmeal

cornmeal

indian corn meal, corn meal

dbp:Cotton

cotton

cotton fiber

dbp:Cotton_seed

cotton seed

dbp:Cowry

cowry

cowrie

dbp:Coypu

coypu

nutria, river rat

dbp:Cranberry

cranberry

dbp:Croton_cascarilla

croton cascarilla

cascarilla

dbp:Croton_ail

croton oil

dbp:Cubeb

cubeb

cubib, Java pepper

dbp:Culm

culm

dbp:Dammar_gum

dammar gum

gum dammar

dbp:Deer

deer

dbp:Dipsacus

dipsacus

teasel

dbp:Domestic_sheep

domestic sheep

dbp:Donkey

donkey

dasSS

dbp:Dracaena_cinnabari

dracaena cinnabari

sanguis draconis, gum dragon's blood
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Industries

Occupations

Laws and
organizations

Events and
initiatives

EXAMPLE

SIGDI QLI - SVOUJTUIURS © 1 HIUGH IGUYLIIY © YYIUIG © ¥Yiun g
Forest (coppicing + farming -+ gardening -+ logging) - Manufacturing (lumber - plywood -
pulp and paper - sawmilling) -+ Products (biochar - biomass - charcoal - non-timber -

palm oil - rayon - rubber - tanbark) -+ Transport + Tree farms (Christmas) -+ Wood
(engineered - fuel - mahogany - teak) - Woodworking

Forester - Arborist - Bucker - Choker setter - Ecologist - Firefighter (handcrew - hotshot -
lookout - smokejumper) - Log driver - Log scaler - Lumberjack (urban) - Ranger -

Resin tapper -+ Rubber tapper - Shingle weaver - Timber cruiser - Tree planter -

Wood process engineer

FAO (FIC - Unasylva) - Forest governance (Forest Principles - Montreal Process -
UN Forum) - Forest law (enforcement - forest types) - ITTO - IUFRO - Ministries -
Museums - Research institutes + Societies + Technical schools -

Universities and colleges (historic)

Arbor Day - Big Tree Plant (UK) - Billion Tree Campaign + Great Green Wall (Africa) -
International Day of Forests - International Year of Forests - Million Tree Initiative -
Three-North Shelter Forest Program (China) - World Forestry Congress

[ Forestry portal - Q) Category (by continent - by country - lists) - ¢ Commons - g WikiProject

[ |
 Categories: Antiques | Furniture

eliaceae | History of forestry | Forestry in Central America
| Forestry in Asia | Plant common rzme
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SIBLING ACQUISITION

6 0

base thesaurus category acquisition sibling acquisition
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HIERARCHY

JAANN

VAN

C > C > C D > C > C > leaf concepts
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LEXICON IN XML

category="Rubber |Nonwoven_fabrics"
category="Rubber |Nonwoven_fabrics"
category="Rubber |Nonwoven_fabrics"

concept="Natural_rubber" word="caoutchouc"/>
concept="Natural_rubber" word="indian rubber"/>
concept="Natural_rubber" word="rubber"/>
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LEXICON
BOOTSTRAPPING

Seed lexicon 319 concepts

Extended lexicon 16,928 concepts

With pluralisation of

. . 20,476 entries
single word entries
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EVALUATION
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DOCUMENT COLLECTIONS

Collection # of Documents # of Images

House of Commons
Parliamentary Papers 118,526 6,448,739
(ProQuest)

Early Canadiana Online 83,016 3,938,758

Directors’ Letters of

14,34
Correspondence (Kew) 340 n/a

Confidential Prints (Adam

1,31 140,01
Matthews) 15 0,010

Foreign and
Commonwealth Office 1,000 41,611
Collection

LaTeCH 2014, Gothenburg, April 26th 2014




DOCUMENT COLLECTIONS

Collection # of Documents # of Images

Parlian

(I

Early Cc

o Over 10 million document pages,
1rec
Corresy Over 7 billion word tokens.

Collection
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INTERMEDIATE RESULTS

Lexicon with 20,476 entries and 16,928 concepts.
Need to evaluate lexicon precision and recall.

Commodity recognition using rule-based (context and
linguistically sensitive) matching.

Frequency distribution of all commodities detected in
our data (31,169,104 in 7 billion words).

Found 5,841 different commodities (belonging to
4,466 concepts) in the data: 28.5% (26.4%) of
commodities in the lexicon.
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EVALUATION

How well does our commodity recognition perform
on a random test set?

Indirect evaluation using annotated gold standard:

Let human annotator mark up commodities in
120 documents manually.

Compared that against the text mining output.

LaTeCH 2014, Gothenburg, April 26th 2014



PROTOTYPE EVALUATION

Evaluation TP FP FEN P R F-score

Text Mining  Strict 616 431 491 0.59 0.56 0.57
Prototype Lax boundaries 791 256 316 0.76 0.71 0.73

IAA Strict 283 112 109 0.72 0.72 0.72
Lax boundaries 314 81 80 0.78 0.80 0.80

Error analysis showed errors in the lexicon and
boundary errors affect precision.

Boundary errors, OCR errors and spelling
variations affect recall.

LaTeCH 2014, Gothenburg, April 26th 2014




>
o

c

v

=)

o
v

—
w

cu

0o
©

S

v

>
<

150000

P P P PSP OSSP OSS
N PSSP QQ,\’QQ.\,Q.\:\,Q.{:)Q,\,@,@.{O
MNPSOS R ISR

S S

- Commodity Bins in Order of Frequency
LaTeCH 2014, Gothenburg, April 26th 2014




LEXICON PRECISION

Frequency of the Top Fifty

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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Error types: wrong (village
account), too general (crop),
ambiguous due to OCR error
(lime), not in definition (paper)
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LEXICON PRECISION
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FALSE NEGATIVES

Hand annotated texts contain 1,107 commodity mentions
(506 different entities).

178 entities (683 mentions) are in the first version of the
expanded lexicon.

329 terms (424 mentions) are not in the lexicon:

110 (115 mentions) contain OCR errors, approx. 10% of all
commodity mentions.

160 commodities are missing, 59 should not be added.
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IMPROVING RECALL

800 |_| tree-s-LeftBigrams
| 19386 the Em——

10546 of 3286 imports

| export-s-LeftBigrams

8932 ,
4902 fruit
4335 a
3880
2705 and
2234 young
2130 destroying
1785 other
1695 -
1500 with
1371 forest
1366 timber
1304 to
1043 mulberry
1031 olive
986 these
985 ;
972 tho
964 any
921 large
916 this
881 palm
819 or
780 oak
773 apple
751 rubber
642 such
617 orange

2991 general
1928 total
1282 tho

820 colonial

618 principal

414 regards
408 *

396 grain
387 staple
341 chief
298 j

2o iz

228 and

227 kingdom
193 -~

176 markets
171 articles
161 foreign
156 A

148 s.

147 \

146 wine
146 -£

134 1

134 duties
133 trade
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IMPROVEMENTS

I. Removing terms based on frequency analysis
IIl. Boundary extension rules
lil.Adding terms based on bigram analysis

Iv.Combination of i-v (with new lexicon: 17,247
concepts and 22,723 entries)
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SYSTEM PERFORMANCE

Evaluation TP FP

FN

P

R

F-score

Text Mining  Strict 616 431
Prototype Lax boundaries 791 256

491
316

0.59
0.76

0.56
0.71

0.57
0.73

IAA Strict 283 112
Lax boundaries 314 81

109
80

0.72
0.78

0.72
0.80

0.72
0.80

Evaluation TP FP FN

P

R

F-score

Text Mining Prototype Strict 616
Lax 791

431
256

491
316

0.59
0.76

0.56
0.71

0.57
0.73

(1) Removal of lexicon errors  Strict 603
Lax 765

331
169

504
342

0.65
0.82

0.54
0.69

0.59
0.75

(11) Context Rules Strict 664
Lax 1717

483
370

443
330

0.58
0.68

0.60
0.70

0.59
0.69

(111) Bigram-based additions  Strict 673
Lax 855

441
259

434
5 3

0.60
0.77

0.61
0.77

0.61
0.77

Modified Lexicon: Strict 652
combination of (i)-(iii) Lax 792

353
213

455
315

0.65
0.79

0.59
0.72

0.62
0.75
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LESSONS LEARNED

SKOS is useful for organising a lexicon.

We developed a method for bootstrapping from a
seed set using categorial similarity of other entities.

Expert knowledge and historians’ input was
important for optimisation.

Bootstrapping a lexicon and text mining are not
error free (but even human experts can disagree).
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USER INTERFACE

B ENTER A COMMODITY OF INTEREST

G CINCHONA

DISTRIBUTION OF COMMODITY MENTIONS ACROSS YEARS O N NA [adsoute valies)

1500 =

LOCATION MENTIONS ASSOCIATED WITH TN A [absolute valies)
LY
e Terrain | Styled Map
r—— -

A~
£
v

Google
C

DISTRIBUTION OF ALL DOCUMENTS 8Y DECADE [absolute valies]

= . = 3 = % - 2

1000 o ) ™) ™) 1900 ) 1040 o
DISTRIBUTION OF DOCUMENTS ACROSS COLLECTIONS INCLUDING CiN NA In %

I WX

O.')MD!T ES RELATED TO

Bark

(;amphor

Conamomum Cassia
Conl

Cocoa Bean

Coffee
Copper
Cotton
Food Grain
Fruit

Gold

ndgo

Iron

Lard

Load

ume
Lurmbe

Madras (Cloth)
Maize

Natursd Ruttes

Neoola s

Opium
Petroleum

Pg
Potagh

Quinine
Auba Tnctorum

;Ru

Seed

Siver (Colon)
Sugar

Selturc Ac

Tea

™
Tobacco
ot
Vegotable

Vegetable
Ilvory

DOCUMENTS INCLUDING Cin NA ftop 100]

. 1863: East Inga (Chinchona Plant); Mscelaneous

. 1863: East India (chinchona plant). Return 10 an address of the Henourable
the House of Commons, dated § Masch 1863.--for, “copy of correspondence
relating 10 the introcuction of the chinchona plant into India, moloolocm
oomoctodwlh (s cultivation, from March 1882 10 March 1863.%; Ho

Commonrs Parfamentary Papers

. 1870: East Incia (chinchona cultivaton). Return 10 an address of the
honourable the House of Commons, dated 3 May 1870;--%or "copy of al
correspondence betweon the Secretary of State for India and the Governor
General, and the governors of Madras and Bombay, rmnomocuﬁvauooot
cmnchompum from Apri 1866 to Aped 1870, Mouse of Commons

Parfamentary Papers

B 1876 €25t Incia (chinchona cultivation). Return 10 an address of the
honourabie the House of Commons, dated 8 July 1875,--1or, copos of the
chinchona correspondence (in continuation of return of 1870) from August 1870 %
JU" 1875.; House of Commons Parfamentary Papers

B 1866: East India (chinchona plant), Return 10 an address of the Monourable the
House of Commons, dated 14 May 1866.--1or, "copy of further cornespondenceo
relating to the introduction of the chinchona plant into India, and % proceedings
mmmucuwm from Apeil 1863 10 April 1866."; House of Commons

Parfamentary Papers

B 1877: East Ingia (Chinchona cultivation). Further return %0 an address of the
honouradie the House of Commons, dated 8 July 1875,--1or, copies of the
Chinchona oonowonoonco (n comuanon ot mum of 1870) from August 1870
0 July 1875.: House of Commons Parlamentary Papers

® 1887: Coylon in the “Jubioe year.”; Mscolanoous

» 1883: Papers relating %0 Her Majesty's cobonial possessions, Aoports for 1882,
‘hwmu‘oﬂdlc -3642.] of June 1863.); House of Commons Parfamentary

[

» 1885: Coylon \& Her Planting Enterprize: In Tea, Cacao, Cardamoms,
Cinchona, Coconut, and Areca Paims ... Miscelaneous

» 1921: Trade and navigation. Raturn (in par) 10 an order of the Honourabie the
House of Commons, dated 16 February 1921,--for accounts roumgtouadaand
mwmatnumv@w for oach month during the yoar 1921

,1-" oS FMark 4vl'>l-

= 1919: East Inda (Industral Commssion, 1916 18). Minutes of evidence taken
ocbtemlndnnmunl(:mmsm 19!&1& Vol l--Doh United Provinces,
and Bhar and Orssa.; House of Commons Parlamentary Papers

1861 Notes on the medicinal Cinchona barks of New Granada by M. Karsten;
and on the Cnchona trees of Huanuco (n Peru),
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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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TRADITIONAL
HISTORICAL RESEARCH
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Map showing the areas where mahogany is grown

Gillow and the Use of Mahogany in the Eighteenth
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SYSTEM

Lexicons
& Gazetteers

Annotated

Documents Text Mining Documents

XML 2 RDB

Il

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
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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
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SIBLING ACQUISITION

N —
B « Hickory T
« Bilinga (wood) « Teak
« Bird's eye figure » Teak furniture
« Bloodwood « Intraspecific antagonism  Thyine wood
« Board foot « Iroko » Tigerwood
« Bog-wood « Ironwood » Timber slide
« Bulnesia sarmientoi « Tonewood

« Burl J « List of Indian timber trees
« Janka hardness test « Tulipwood
C

K « Tylosis (botany)
« Calamander wood

« Cedar wood « Kingwood (wood) Vv

« Certified wood L « Vessel element
« Chlorocardium rodiei
« Cinnebar « Lacewood w
« Cocobolo « Lignum nephriticum « White wax wood
« Coconut timber « Lignum vitae « Wood Awards
« Sapele » Log driving « Wood flour
« Lyptus « Wood grain
D M » Wood lagging
@ Dalbergia melanoxylon « Wood preservation
« Diamond willow X -N.laho_ganz « Wood processing
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EXAMPLE

Create account & Log ir

Article Talk Read Edit View history ~°2"<" Q

WIKIPEDIA Mahogany
The Free Encyclopedia
From Wikipedia, the free encyclopedia

S This article is about the timber. For other uses, see Mahogany (disambiguation).

Main page Mahogany refers to the straight-grained, reddish-brown timber of
Contents three tropical hardwood species of the genus Swietenia, part of the
Featured content chinaberry family, Meliaceae, indigenous to the Americas.['l The

Current events three species are:
Random article

Donate to Wikipedia
Wikimedia Shop

» Honduran or big-leaf mahogany (Swietenia macrophyila),
with a range from Mexico to southern Amazonia in Brazil, the
most widespread species of mahogany and the only true
mahogany species commercially grown today.!')
« West Indian or Cuban mahogany (Swietenia mahagoni),
Help native to southern Florida and the Caribbean, formerly dominant
About Wikipedia in the mahogany trade, but not in widespread commercial use
Community portal since World War 111! lllegal logging of S. macrophyila, and its Honduras mahogany
Recent changes highly destructive environmental effects, ! led to the species’
Contact page placement in 2003 on Appendix Il of Convention on International
Trade in Endangered Species (CITIES), the first time that a high-volume, high-value tree was listed on Appendix I1.F°]
« Swietenia humilis, a small and often twisted mahogany tree limited to seasonally dry forests in Pacific Central
America that is of limited commercial utility.['! Some botanists believe that S. humilis is a mere variant of S.
What links here macrophylia.'’)

Interaction

Toolbox
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CATEGORY ACQUISITION

0 0

base thesaurus category acquisition sibling acquisition
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