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Big Data + Old History = Distant Reading | )K

“Historians are now faced with more material than they
could ever hope to read in a lifetime, or even 100 lifetimes.”

With thanks to Adam Crymble, KCL, UK
http://youtu.be/tpdy- VoXdA
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APPGE possessive pronoun, pre-nominal (e.g. my, your, our)
AT article (e.g. the, no)

ATl singular article (e.g. a, an, every)

BCL before-clause marker (e.g. in order (that).in order (to))
cC coordinating conjunction {(e.g. and, or)

CCB  adversative coordinating conjunction { but)

P 3 rt Of S p eec h t ) g gl N g gA 2lzjsrdci::jt:;i£z:§uncﬁon (c.g. if, because, unless, so, for)

CSN than (as conjunction)

CST that {as conjunction)

CSW  whether (as conjunction)

DA after-determiner or post-determiner capable of pronominal |

DAl singular after-determiner (e.g. little, much)
¢ C LAWS p a rt- Of- S p e e C h DA2  plural after-determiner (e.g. few, several, many)
DAR  comparative after-determiner (e.g. more, less, fewer)
t a e r- DAT  superlative after-determiner {(e.g. most, least, fewest)
g g DB before determiner or pre-determiner capable of pronominal
DB2 plural before-determiner ( both)
H DD determiner (capable of pronominal function) (e.g any, some
¢ Hyb rl d ru Ie_based a n d DDI1 singular determiner {c.g. this, that, another)
DD2 plural determiner ( these those)

Sta ti Sti Ca I m et h O d S DDQ  wh-determiner (which, what)

DDQGE wh-determiner, genitive (whose)

e Trained and tested on 100 BX xRN

FO formula

million-word British National = ®  unasifiedwod

FW foreign word

GE germanic genitive marker - (" or's)
C O r p U S IF for (as preposition)
I general preposition
Y - 0 10 of (as preposition)
97-98% accuracy across a W it ot (u prposiions)

. 1 general adjective
Va r I ety Of t e Xt ty p e S JIR general comparative adjective (e.g. older, better, stronger)
0T general superlative adjective (e.g. oldest, best, strongest)
. JK catenative adjective (able in be able to, willing in be willing

o http://ucrel.lancs.ac.Uk/Claws/ e  rina sambermestal for member (o, three
MCl1 singular cardinal number (one)
MC2  plural cardinal number (e.g. sixes, sevens)
MCGE genitive cardinal number, neutral for number (two's, 100's)
MCMC hyphenated number (40-50, 1770-1827)
MD ordinal number (e.g. first, second, next, last)
MF fraction neutral for number (e.g. quarters, two-thirds)
ND1  singular noun of direction (e.g. north, southeast)




Semantic Tagging

e USAS (UCREL Semantic Analysis
System)

Rule-based and knowledge-based
system

* Tagging coarse-grained sense in
context

* Trained and tested on wide variety
of corpus types and domains

 91% accurate on ‘general’ language

 Tagset based on Tom McArthur’s
Longman Lexicon

* http://ucrel.lancs.ac.uk/usas/

I MONEY & COMMERCE
" Money generally

111 Money: Affluence
"z Money: Dabis
"n3 Money: Price
2 Business
2.1 Business: Generally
2.2 Business: Seling
13 ‘Work and employment
131 Work and employment: Generally
lJ 2 Work and employment: Profassionalism
Industry
K ENTERTAINMENT SPORTS & GAMES
<1 Enteralinment generally
¥ Music and related activities
K3 Recorded sound eic
K4 Orama, tha theatre & show business
K5 Sports and games generally
K5.1 Sports
K52 Gamaes
L Children's games and toys
L LIFE & LIVING THINGS
L Life and living things
L2 Living creatures ganerally
L3 Planis
M MOVEMENT, LOCATION, TRAVEL & TRANSPORT
M1 Moving, coming and going
M2 Putting. taking, pulling, pushing, transparting ¢
M3 Movemeantlransportation: land
ASES Movemenitransportation: water
M5 Movementtransportation: ar
M6 Location and direction
M7 Places
ME Rernaining/stationary
N NUMBERS & MEASUREMENT
N1 Numbers
NZ Mathematics
N3 Measurernent
N3.* Measurernent: General
N32 Measurement: Size
N33 Measurement Distance
N34 Measurement Volumre
N3.5 Measurernent Weight
N3.6 Measurernent: Area
N3.7 Measurernent: Length & heaight
N3 8 Measurement: Speed
N4 Linear orcer
NS Quantities
NS.* Entrety, maximum
N5.2 Exceeding, waste
NG Frequency etc.
O SUBSTANCES, MATERIALS, OBJECTS & EQUIPMENT
o1 Substances and materak genecally
011 Subslances and materiaks generally: Solid
012 Subslances and materiaks generally: Liquid
013 Substances and matenals generally: Gas
o2 Objects generaly
o3 Electricity and electrical egquipment
04 Physical altribules
041 General appearance and physical properies
Q42 Judgement of appearance (pratty etc.)
043 Colour and colour pattems
Q4.4 Shape
045 Texture
048 Temperature
P EDUCATION
P1 Education in general
Q LINGUISTIC ACTIONS, STATES & PROCESSES
Q1 Cornmunication
Q1.1 Cormnmunication in general

o172 Panar cocuments and artina




A B C E
General and The body and the Arts and crafts Emotion
abstract terms individual
F G H |
Food and farming Government and Architecture, Money and
public housing and the commerce in
home industry
K L M N
Entertainment, Life and living things Movement, Numbers and
sports and games location, travel and measurement
transport
(0 P Q S
Substances, Education Language and Social actions, states
materials, objects communication and processes
and equipment
T W X Y
Time World and Psychological Science and
environment actions, states and technology
processes
yA
Names and

grammar




Problems for automatic methods ... )\\

* Spelling variation (also includes “change over time”, e.g. from
“lybertye” to “liberty”)

 Grammatical change over time

 Meaning change over time (possibly marked by variants)

* Impact on corpus linguistics and computational methods
* Simple searching for words and frequency lists.

 Key words (Baron et al., 2009) and clusters (Palander-Collin &
Hakala, 2011)

* POS tagging (Rayson et al., 2007)
* Semantic tagging (Archer et al., 2003).




Solutions

e Historical variant spelling detection

* Need to use historically valid taxonomies
or thesauri, or revise our existing modern
tagsets and taggers

e Historical Thesaurus of English (Christian Kay
et al)

* Shakespearean Thesaurii: Spevack (1993),
Trussler (1986)




VARD (VARiant Detector) LANGASTER

http://ucrel.lancs.ac.uk/vard/

 VARD training — Innsbruck, EMEMT, CEEC, CED, newsbooks
corpora

800 VARD 2.5
> :] B B . De undo/redo F-Score Method F-Score | Precisi... Recall
) Nttt ot 14 i Known Variants 84.99% Q2 q7-72%
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THE ADVOCATE. ------ LONDON, Printed by William Du-Gard, Printer to the Council of State; and are to bee sold by Nicolas Bourn in Cornhil, at the . K
Corner shop, at the entrance into the Exchange. 1652. @ Variants (357 tokens)
TO THE RIGHT HONORABLE THE Council of State. Right Honorable! | Am often in very great doubt (if | may so speak), that the Goodness & Wisdom of () Normalised (0 tokens)

God, & his thoughts of these, are very rarely met with in the Paths, which the scantling of Man's Reason and Judgment walk in; And as | dare not but O Not variants (4448 tokens)
own the Belief of the Coming of his Appearance, and the breaking forth, very shortly, of his Glorie: So | believ likewise, this will bee a sight very
strange, and very unexspected to men; and not onely greatly above, but in som measure even contrarie (and perhaps, very unwelcom) unto the most ~Types List

enlarged and raised thoughts wee have yet prepared our selvs with, to receiv it. ™

The sign of which Coming, will bee the Detection, by little and little, of all Imposture, and the laying of all things low, naked, and mean before him; L ‘ &y

the stripping men of that Honor, Credit, and Repute, that they had by several means been gaining with themselvs, (and by themselVs) with others, . (19) joe|
either through a Not-knowledg, or through an artificial concealing of themselvs. beeing (16)

In these very things (if well observed) lying, and within these indeed, beeing spent and consumed, the whole Indeavors, Practice, Studie and Wisdom cours (12)

(if not Religion) of All States, Ages, Nations and Men, viz. neighbors (11) X

Either in devising shifts (by acquisition of such and such Power, Habits, or otherwise) not to appear uncomly to themselvs, but to beget rather a Countrie (10)

greatness, esteem and satisfaction in themselvs, and others of themselvs; hee (8)

Or, in Concealing and keeping close (by several Glosses) the Imperfectio an onely (8)

apprehensions of others: N li I anie (7)

The more exquisite maln cte_x'tzar.eaferior onely in this, that th¢  Normalise to... ormause a hen |- ||incour 7)

the other; And the most fortunate man in this world, having the Advantag o v

covering of this fall's off a little sooner, and the other wrap's himself up i Mark instance as Not Va"ant ntKéolg) SOO 1100% ~Step Compl

For thus all Lusts whatsoever (whether those of Acquisition) in the minde Select type 1 - ‘100’”|80: 3ir @ M 4 25/357 b M f
utmost Accomplishments, are still but either to give countenance unto, o T PM: 1009% (100%|100%) l

The Assumption (on the other side) of a Repute and Es e to our se{ Mark all as Not variant ED: 97.3% (100%|94.7 4% | themselves (94.15%) ail
currancey (during it) to all Lusts. (These two, observing tune, and holding time each to the measures and motiol Frequency is 237 tle

therefore is concluded whole Humane Nature, with all the Parts, and the most perfect Actions of it. | Normalise instance \
Upon these thoughts (Right Honorable!) | finding none not very ready to have asscribed to himself the name of beeing (in some measure) wise, -

becaus it is estimable, finde none that can endure the Manifestation (in any kinde) of their Follie; or that can bee willing to have this their Wisdom ( Normalise all

and Glorie to bee flatly and plainly called a Pageantrie, Mumming, or playing at bo-peep with and others; and yet (it really beeing no

honester) if wee cannot bear the Judgments thus one of another; how shall wee abide the Trial, or bee able to stand before the Judgment of God, |
which seeth us, (and will shortly search us) with more pure and uncorrupt Eies? And how miserably then are the Imaginations of almost all men (
muffled up here in their own dressings? when the Truth most certainly is in our Beei gs, at their best (natural, or acquir'd) Appearances, are yet such

Normalise to...

Instance not variant

feign'd Things, and Propp'd up with such Lyes and fundamental mistakes of , that they would (Belshazzer like,) moulder and shatter ( All not variant
themselVs to pieces, should they bee taken quite asunder from the disguises and patchings they have put upon themselvs, bare-facedly and

undeceivedly to see but one small part of an hour. ~Auto Normalise

Beeing convinced, by these, therefore (Right Honourable!) of the low Condition wee are herein, | not knowing what the Councils of God intend to o
bring forth for the settlement of this Nation; Nor how hee hath resolved in his Wisdom to dispose of it, (as to its outward Condition,) whether Hee Threshold (%): E LvJ £
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Pre-processing LANCASTER A

 Removal of many XML tags that split words; problems
deciding whether to replace them with a space character

* Vowels with macrons were converted into equivalent HTML
hex entities

e Sentence breaks
— Because of things.</s></p><p><s><em>That’s right</em>,
because of things

e Metadata extraction




Processing Power LANCASTER A\

* 55 hours (tagging time) plus 18 hours (indexing time and
frequency list preparation) ...

 8to 11 processes running in parallel at any one time (tagging)
e 1 processor indexing (CQPweb doesn’t allow parallel indexing)

* Two virtual machines running Debian OS
— 8 core 8Gb RAM (VMware, network storage)




LIVE DEMOQ?!!11I mmglﬁ%)\\

* CQPweb screenshots/demonstration showing
— basic word search (Oxford)
— basic modernised variant search (“would” vs variants of would)
— “experiment” (distribution plot)
— “liberty” (with semantic tags in context)
— bar charts showing variation over time
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Welcome to CQPweb at Lancaster
CorPUs QUERY PROCESSOR

B0000000EO
0OmO0000000 Contact Andrew Hardie for info/access
Please select a corpus from the list below to enter.
Present-day English
The Arabian Nights (Aldine edition) American English 2006
BNC Sampler The Arabian Nights (Richard Burton translation)
Diachronic Corpus of Present-Day Spoken English Works of Dickens
Brown Family (extended Kolhapur Corpus
Longman Spoken American Corpus New York Times Annotated Corpus (1987 - 2007)
Historical English
Corpus of English Philosophy Texts (CEPhIT; annotated
AR version 1)
EEBO-TCP Toolchain Annotations Early English Books Online (V2

Florence Early English Newspapers Helsinki Corpus (Diachronic)

British English 2006

Copts News Corpus

Brown Family (C8 tags

Lanky Corpus

50% sample of ukWaC

Early English Books Online (V3)

Corpus of English Dialogues

HistPop




800 \£% Early English Books Online % |\

€« > C D cqpweb.lancs.ac.uk/eebov3/

Standard query

Simple query (ignore case) +

None (search whole corpus) *

2013-03-20
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-




e 0 % Early English Books Onlinc % '\ |

€« > C ’D cgpweb.lancs.ac.uk/eebov3/concordance.php?theData=%5Borig%3D"would"%5D&gmode=cqp&pp="50&del=begin&t=&del=end&uT=y
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80 % Early English Books Online % | |
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1590_1599 1600_1609 1610_1619 1620_1629 1630_1639 1640_1649 1650_1659 1660_1669 1670_1679 1680_1689 1690_1699 1700_1709

1022
39.94 57.27 61.92 S 63.5 87.48 168.91 112 118.17 142.07 128.49 17.23
2.38 2! 2.66 2.85 6.47 4.2 6.05 6.22 6.07 4.04 2.13 1.63

1590_1599 1600_1609 1610_1619 1620_1629 1630_1639 1640_1649 1650_1659 1660_1669 1670_1679 1680_1689 1690_1699 1700_1709

99 136 171 394 1517 3063 2188 2469 1727 1423
39.94 ey 61.92 SEE 63.5 87.48 168.91 112 118.17 142.07 128.49 7523
2.48 2.37 2.76 7.8 6.66 4.5 8.98 ei-E= 18.52 17.38 13.44 82.59

1590_1599 1600_1609 1610_1619 1620_1629 1630_1639 1640_1649 1650_1659 1660_1669 1670_1679 1680_1689 1690_1699 1700_1709

2613 3889 2912 3039 2016 1498
39.94 57.27 61.92 S 63.5 87.48 168.91 112 118.17 142.07 128.49 17.23
6.69 6.67 6.86 13.63 13.5 9.48 15.47 34.72 24.64 21.39 15.69 86.95



The most important result concerning discourses of liberty??
Decline of the religious; rise of the political (?L),WMM«;)K

’ ‘: T \

60

1630s

/ -+Religious

30

-#Political

20

10

1580s 1590s 1600s 1610s 1620s 1630s 1640s 1650s 1660s 1670s 1680s 1690s

III

“Religious” and “Political” occurences of “Liberty”
in the early modern period 1580s-1690s.
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6 A00Q2  4.TheConvers Conuest. TO THE RIGHT HONOURABLE AND REVEREND FATHER IN GOD , GEORGE , LORD Bishop of Lonc

GOD
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et

€« C' [ cqgpweb.lancs.ac.uk/eebov3/concordance.php?theData=%5Bword%3D"liberty"%5D+%5B%5D%7B0%2C5%7D+%5Bsemtag¥%3D"S9"%5D +%7C+%5Bsemtag¥%3D"... 5.7

I< << 2> >| [showPage:| 1 [ Line view | [ Show in random order [ New query :] [Got]

I Fiename  soltiniteso Pagei/47

A00005 's enfected with heresye as was Valens & other / wherefore the church had no liberty when valens was on live . A Synodus of ah 0

2 A00005 Charles the king of France / to whom it was granted the liberty of eleccyon of the popes and to ordeyne the appostles set . Leo the fourtl
3 A00007 infected with heresy / as was Valens & other / wherefore y church had no liberty when Valens was on live . A synodus of an . C
4 A00007 Charles the king of France / to whom it was granted the liberty of eleccyon of the pope /and to ordeyne y apostles set . Leo the fourth
5 A00011 of the Cathdrall , or Mother Churches , saving always the general liberty lest the Bishop by Law , during the time of the Administration
6 A00011 Only here is one help peradventure for it , if the Bishop be pleased to give liberty to Parishes to remove the Table into the midst r
7 A00011 help peradventure for it , if the Bishop be pleased to give liberty to Parishes to remove the Table into the midst r the Comm
8 A00011 liberty to Parishes to remove the Table into the midst r the Communion ; this liberty always Saved . So as here is all the hope of Par
9 A00089 of the Cathedral , or Mother Churches , saving always the general liberty left to the Bishop by Law , during the time of Administration of t
10  A00184 the Kings declaration in that behalf ? Or do any of your Parish abuse that liberty allowed them , by using unlawful sports , as B¢
11 A00233 matters of Divinity their ordinary Table-talke ? Or that under pretence of  holiness and edification , take the liberty  at their Trencher-meetings , or where several c
12 A00271 is incident , but hereunto can I tell you , that your liberty of the late Gospel has provided a more sufficient remedy , to avoi
13 A00275 well to those that be touchyd about the popishe apparel in this liberty of Gods truth , which is taught plainly without offencis
14  A00275 to God 's glory . Concurrythe with his word , edefyeth his ~ church , mayntaynyth Christyan liberty  : which conditions & circunstances if they wan
15 A00275 we should Minor . do that which is repngnaunt to Christian  liberty . maintain an opinion of holiness , where none is , show consent to Idolatry , den
16  A00277 well to those that be touchyd about the popishe apparel in this liberty of Gods truth , which is taught plainly without offencis
17 A00277 to God 's glory . Concurrythe with his word , edefyeth his  church , mayntaynyth Christyan liberty  : which conditions & circumstances if they war
18 A00277 Minor . we should do that which is renugnant to Christian libertv . maintain an oninion of holiness ~where none is . show consent to Tdolatrv . den
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1 A00505 of the Senate , in case they did any thing diminish their liberty , & should kepe the Senators short , that they should not tiranniz
2 A00616 with what heart and courage they weere kendled to defend their liberty . They strove with the Senators , which of them loved the common
3 A0061 divulged it to purpose . Read all , and use thy minds liberty : how thy suffrage falls , I weigh not : For it was not v
4 A00627 this time they began to suspect to suspect their own estate & liberty . Insomuch that the Senators of Carthage seing the Carthaginian
S A00637 infirmities of the people be a good reason to take away their liberty in the Election of their Ministers , then the contrar
6 A00658 of such whose parents diceassed , and they left to their own election of liberty and life with full Coffers , waste th
7 A00662 so honest a prison , to hope to settle himself eftsoones in liberty : Oh seigneur Pasquier says Phylopolo , are you '
8 A01080 nature is declared : and that to ruele the people by government politic is no yoke , but liberty , and great security not only to the
9 A01160 Huguenots , which war takes from them . And what ? the liberty of conscience . Many politic and wise , have acknowledge
10 A01516 all , and exempted from Argument ; The MIDDLR TERM to be elected at the liberty of every Mans Invention : The Rec
11  A01556 been deliuerit from ye hands of unfaithful tyrantis , set again in libe: oseph . lib 13 cap . 18. de antiq. iud . and rest
12 A01567 this our present ordinance , that whosoever shall hereafter come , the election ought to remain at liberty , unto the consent of ye rest of our
13 A01685 it is no wisdom for a man that lends to tie his liberty at another 's election , nor conscience in him that borrov
14  A01760 libei in usu vel abstinentia rerum adiaphorarum . Calvine speaking of our liberty in things indifferent , Instit. lib. 3 as nunc usurpare nunt omittere ir
15  AO01802 the covent set down this order , that they should be at liberty ( Notwithstanding these elections ) to choose again , so they chose a1
16 A01802 and so the Popes ) the Chapter of Sarum had the liberty of a fre election , and chose one John Chaundler ,
17 A01802 made divers laws and statutes to restore churches and couents to the liberty of their ancient elections . When the king therefore had labo

1R ADOTR02 rememhering his nromise often made . hereafter he wonld not imneach the lihertv of elections bhv internosing his armed reanests ¢




Important considerations & mgwa)&
future work

* Looking at the whole library in one go?
* Representativeness
— Should we just include all the texts?

— First lesson for Steve Pumfrey was to normalise frequencies e.g.
per decade

— Should we select from the distribution of texts in EEBO-TCP to
address issues of comparability across time, genre and text
type?

— What proportions of EEBO material per decade have been
transcribed and how does this change across TCP releases?

— Do historians consider this a good representative sample of
books available at the time, for a general readership?




LOB & Brown family of corpora LANCASTER

Text Number of samples in each
categories category
Brown LOB
Corpus Corpus
A Press: reportage 44 44 -
B Press: editorial 27 27 = Press
C Press: reviews 17 17 ]
D Religion 17 17 -
E Skills, trades and hobbies 36 38
F Popular lore 48 44
"~ General Prose

G Belles lettres, biography, essays 75 77
H Miscellaneous (government documents, foundation reports, 30 30

industry reports, college catalogue, industry house organ) w
J Learned and scientific writings 80 80 } Learned
K General fiction 29 29 T
L Mystery and detective fiction 24 24
M Science fiction 6 6

_ p—

N Adventure and western fiction 29 29
P Romance and love story 29 29
R Humour 9 9 )

Total 500 500




British National Corpus
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Examples of balanced historical mcgsgaa)&
corpora

 ARCHER (A Representative Corpus of Historical English
Registers)
— multi-genre corpus of British and American English 1600-1999
— 2 million words, 50 year periods, target = 10 texts, c. 2,000w
each, per genre and variety in each period
— advertising, drama, fiction, sermons, journal, legal, medicine,
news, early prose, science, letters, diary
e Helsinki corpus of English Texts
— 1,572,800 words, c. 730-1710
— 11 time periods (max 100 years), 400K Old English, 600K Middle
English, 550K EmodE

— socio-historical variation analysis: geographical dialect, type and
register; gender, age, social rank




Corpus of Late Modern English
Texts CLMET (1710-1920)

Sub-period g:tnl'?gfsr of Number of texts = Number of words
1710-1780 51 88 10,480,431
1780-1850 70 99 11,285,587
1850-1920 91 146 12,620,207
TOTAL 212 333 34,386,225
Genre 1710-1780 1780-1850 @ 1850-1920
Narrative fiction 4,642,670 | 4,830,718 | 6,311,301
Narrative non-fiction | 1,863,855 | 1,940,245 | 958,410
Drama 407,885 347,493 607,401
Letters 1,016,745 | 714,343 479,724
Treatise 1,114,521 | 1,692,992 1,782,124
Other 1,434,755 | 1,759,796 | 2,481,247

* https://perswww.kuleuven.be/~u0044428/

e Diller, H., De Smet, H., Tyrkko, J. (2011). A European database of descriptors of English

electronic texts. The European English Messenger 19, 21-35.




Further work on the software LANCASTER A\

* Train VARD, CLAWS and USAS to improve accuracy on EEBO-
TCP data

 Employ historically valid taxonomies or thesauri

— Historical Thesaurus of English (Glasgow)
— PhD student at UCLAN (supervised by Dawn Archer)




Thanks for your attention LANCASTER )\\

* http://ucrel.lancs.ac.uk/
* http://cqpweb.lancs.ac.uk/
* http://creme.lancs.ac.uk/

e p.rayson@lancaster.ac.uk
* (@perayson

e Questions, comments?




