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Overview 

 
1.  Coun9ng words 

2.  Meanings and styles through: 
! Frequencies of words 
! Frequencies of word clusters (n-grams) 
! Concordances and collocates (sta9s9cally associated co-words) 
! Keywords (sta9s9cally dis9nc9ve words) 

3.  A note on programs I used, etc. (see handout) 
 

 
 



Why bother to count linguis0c 
items? 

It’s all about pa.erns: 
•  Pa.erns of language usage shape meanings, styles, cultures, 

etc. 
 
Coun9ng can: 
•  Reveal pa.erns you didn’t know 
•  Confirm pa.erns you did had a hunch about 
 
Coun9ng also has the merit that: 
•  It does not rely on intui9on 
•  It’s rela9vely precise 



Why use computers for coun0ng? 

Obvious advantages: 
•  They can count up more stuff than you could in several life9mes 
•  They are systema9c 

Not so obvious disadvantages: 
•  GeWng them to count even ‘simple’ words is not straighYorward 
•  Different programs (with the same seWngs) will o[en give you 

different counts of the same thing 
•  Mistakes can lurk within the counts 

And humans are never redundant: 
•  You decide the what – what data and what to count 
•  And you interpret what the results mean 



What to count with a computer? 

WORDS, WORDS, WORDS 
 
Why words? 
 

•  Words carry a fairly large part of the meanings we wish to convey 
•  Words, especially some, carry at least part of the grammar of the 

language 
•  Words are a major part of styles (not just authorial) 
•  Words are many (difficult for a human to count in extensive data) 
•  Words pa.ern (cf. word choice) 



Words 

 
So, with words,  

we are on to a winner!? 
 
 



The word: Not so simple  

Different words in Shakespeare: What can we ‘learn’ from the 
internet? 
•  In his collected wri9ngs, Shakespeare used 31,534 different words. 

(A misinterpreta9on of Efron and Thisted 1976; 
h.ps://sta9s9cs.stanford.edu/sites/default/files/BIO%2009.pdf) 

•  Literary elites love to rep Shakespeare’s vocabulary: across his en9re 
corpus, he uses 28,829 words (h.ps://pudding.cool/2017/02/vocabulary/) 

•  Unique words: There are 27,352 dis9nct spellings in Shakespeare 
(h.p://wordhoard.northwestern.edu/userman/scrip9ng-example.html) 

•  Around 20,000 (David Crystal, and others) 

Of course there is also the major issue of what counts as 
“Shakespeare”!!! 
 



Do we count word-forms or lexemes? 

Word-forms and lexemes (lemmas -- dic9onary headword) 
 
•  Dic9onary headword/lemma:  
do  
 
•  Modern (morphological) word-forms:  
do, does, doing, did, done 
 
•  Early modern (morphological) word-forms:  
do, does, do(e)st, doth, doing, did, didst, done 
 
 
 
 
 



Do we count word-forms or lexemes? 

Word-forms and lexemes 
 
Dic9onary headword/lemma:  
do = 1 
 
Modern (morphological) word-forms:  
do, does, doing, did, done = 5 
 
Early modern (morphological) word-forms:  
do, does, do(e)st, doth, doing, did, didst, done = 8 
 
 
 
 
 



The word: Not so simple  

Other problems with coun9ng words 
 
a)  Can we simply adopt an orthographic defini9on of a word? 
b)  Would we want to include all such words? 
c)  Are the different ways of spelling words an issue? 
d)  Are the words accurately transcribed in the first place? 

 
 
 
 
 
 



The word: Apply the orthographic 
defini0on? 

 
 
 
 

 
The usual way of defining a word in corpus linguis9cs: 
 
 
orthographic word = ‘a string of uninterrupted non-punctua9on 
characters with white space or punctua9on at each end’ (Leech et 
al. 2001: 13-14) 
 
 
 
 
 
 



The word: Apply the orthographic 
defini0on? 

  



The word: Apply the orthographic 
defini0on? 

Interference from other ways of defining words: 
 
•  Words in speech transposed to wri9ng 
 

Tybalt: Gentlemen, good den, a word with one of you. 
Romeo and Juliet, III.1 

 

 
 
 
 



The word: Apply the orthographic 
defini0on? 
 

•  Words as independent units of meaning 
 

!  The plane landed = 3 words? 
!  The plane took off = 3 words? (cf. phrasal verbs) 
!  He kicked the bucket = 2 words? (cf. idioms) 
 
Compounds: 
•  my self, well come, etc. 
•  hourglass / hour-glass / hour glass 
Contrac9ons: 
Present-day gonna < going to (BNC “gon-na”); 
Also: can’t, I’m, we’ll, etc. 
 
 
 
 
 



The word: Do we include all words? 
 

What about: 
 
•  Proper nouns 
•  Onomatopoeic words and noises: Do de do de (King Lear, 3.6) 
•  Errors: aud for and 
•  Malapropisms: [Quickly] She’s as fartuous a civil modest wife 

(Merry Wives 2.2) 
•  ‘Foreign words’: Monsieur 



The word: Are different ways of 
spelling words an issue? 

 
You decide to study the use of the word would in a corpus. You 
type it into your search program … and look at the result. 
 

But in historical texts you miss:  
wold, wolde, woolde, wuld, wulde, wud, wald, vvould, vvold, etc., 
etc. 
 
One orthographic word today; many in EModE ….  

a huge problem! 
 
Spelling is s9ll an issue today. 
 

 



The word: Are the words accurately 
transcribed? 

Accuracy is problem for transcrip9ons of spoken data and historical 
texts. 
 

•  Manual transcrip9ons are error prone and costly.  
•  Double-keying is super-costly. 
•  For spoken data, voice-recogni9on programs are very limited. 
•  For historical data, OCR only works up to a point (see work by 

Amelia Joulain-Jay). For example, one par9cular problem is the 
long ‘s’, which resembles an ‘f’.  

<u norm="1 Lord" label="1. Lo. G"> Oh my sweet Lord CyC you , 
wil stay behind vs.</u> 



(Par0al) Solu0ons? 

Tokeniza0on processing – to segment a text into orthographic 
words, deal with compounds and contrac9ons, etc. 
 
Spelling regularisa0on processing – to group spelling variants 
under word-forms (cf. VARD) 
 
Lemma0za0on processing – to group word-forms under lemmas 
(‘headwords’) 
 
No perfect solu9on.  
 



Meanings and styles: Frequencies of 
words 

•  Are the words of Chris9na Aguilera’s song BeauNful typical of 
pop song lyrics? 

 

I am beau9ful no ma.er what they say 
Words can't bring me down 
I am beau9ful in every single way 
Yes words can't bring me down, Oh no 
So don't you bring me down today 
 

•  Need to characterize the style of pop song lyrics. 
•  Word frequencies – create a “word list” of pop song lyrics and 

compare with other genres.  



Meanings and styles: Frequencies of 
words 

Pop song 
lyrics  

An academic 
paper  

Spoken 
English  

Written  
English  

I 
You 
Me 
And 
The 
My 
To 
Is 
All 
I’m  

The 
Of 
And 
In 
To 
A 
Is 
That 
Language 
It  

The 
I 
You 
And 
It 
A 
‘s 
to 
of 
That  

The 
Of 
And 
A 
In 
To (inf.) 
Is 
To (prep.) 
Was 
It  



Meanings and styles: Frequencies of 
words 

Content words vs. gramma9cal/func9on words 
 
 

I am beau0ful no ma`er what they say 
Words can't bring me down 
I am beau0ful in every single way 
Yes words can't bring me down, Oh no 
So don't you bring me down today  



Meanings and styles: Frequencies of 
words 

Pop song 
lyrics  

love, make, life, boyfriend, baby, know, need, 
down, come, time, said, goes, say, alone, end, 
look, ride, sad, bring, feel, feeling, rain, right, 
things 

Academic 
writing  

language, speech, writing, spoken, written, 
historical, communicative, types, example, 
English, text, features, texts, functions, 
medium, registers, linguistics, register, time, 
see, functional, interaction, Saussure, words, 
area  



Meanings and styles: Frequencies 
of words 

Simple frequencies of words in (rela9vely) big data -- distribu0on 
 
Two examples: 
 
•  Did the three Italian conduct or e9que.e manuals published in 

English between 1561 and 1581 have much of an impact? 
Early English Books Online (EEBO-TCP) interrogated through 
CQPweb 

 
 



Meanings and styles: Frequencies 
of words 

•  The frequencies of the word manners, 1450-1724 
 



Meanings and styles: Frequencies 
of words 

 

•  What happened to phrases associated with Shakespeare in 
subsequent phases of the development of English? 
Google books interrogated through Google’s N-gram Viewer 

 
 



Four phrases associated with Shakespeare and 
their use in printed material over the last 200 
years (Google’s N-Gram Viewer) 



Meanings and styles: Frequencies of 
word clusters (n-grams) 

Maybe the key to styles is certain clusters of words? 

•  Authorship a.ribu9on. E.g. The contribu9on made by other 
authors to “Shakespeare’s works”, and vice versa. Cf. Gary Taylor 
& Gabriel Egan (2016). The New Oxford Shakespeare. Christopher 
Marlowe credited as co-author of Henry VI plays,  Thomas 
Middleton as co-author of All’s Well That Ends Well; Arden of 
Faversham added to Shakespeare’s 'çanon’. 

•  But also a means of characterizing all kinds of styles. E.g. work by 
Michaela Mahlberg. 

•  How do we iden9fy the clusters, what are they anyway? 
 



Meanings and styles: Frequencies of 
word clusters (n-grams) 

I will finish this presentaNon shortly 
 

I will 
will finish 
finish this 
this presenta9on  
presenta9on shortly  = 5 unique n-grams (5 types; 1 token each) 
 

I will finish 
will finish this 
finish this presenta9on  
this presenta9on shortly = 4 unique n-grams (4 types; 1 token each) 



Meanings and styles: Frequencies of 
word clusters (n-grams) 

Shakespeare EModE 
Plays 

Present-day 
Plays 

I pray you 
I will not 
I know not 
I am a 
I am not 
my good lord 
there is no 
I would not 
it is a 
and I will 

it is a 
what do you 
and I will 
it is not 
I have a 
I will not 
in the world 
I tell you 
I know not 
I warrant you 

I don’t know 
what do you 
I don’t want 
do you think 
do you want 
I don’t think 
to do with 
do you know 
going to be 
don’t want to 

Three-word 
N-grams in 
order of 
frequency 
(coloured 
items 
appear in 
another 
column) 

Data in 2nd and 3rd 
columns draw from 
Culpeper and Kytӧ 
(2010) 



Meanings and styles: Frequencies of word 
clusters (n-grams) 



Meanings and styles: Frequencies of word 
clusters (n-grams) 
  

Purpose-built outdoor 
theatres:  
The Theatre (1576), 
The Curtain (1577), 
The Rose (1587),  
The Swan (1595),  
The Globe (1599), and 
The Fortune (1600). 



Meanings and styles: Concordances 
Collocates 

Has the word arms changed in meaning? 
 
 
•  A concordance in Early English Books Online (EEBO-TCP) 
•  A concordance in the Bri9sh Na9onal Corpus 







Meanings and styles: Concordances 
Collocates 

Problem: Some9mes a concordance is too long and complex to see 
the pa.erns. 
 
•  So we can examine collocates. 

•  A colloca9on is a lexical co-occurrence pa.ern, a habitual co-
occurrence between a "node" (e.g. arms) and the words or 
"collocates" that tend to co-occur with it within a par9cular span 
(e.g. 3 words to the le[ and 3 words to the right).  

•  Kno.y problems a.end not only the size of the span, but  
sta9s9cs used to iden9fy that habitual co-occurrence pa.ern. 







Meanings and styles: Concordances 
Collocates 

The case of good 
 
Crystal & Crystal (2004:201-202):  
(1) [intensifying use] real, genuine (‘love no man in good earnest’). 
(2) kind, benevolent, generous. 
(3) kind, friendly, sympathe9c.  
(4) amenable, tractable, manageable.  
(5) honest, virtuous, honourable.  
(6) seasonable, appropriate, proper.  
(7) just, right, commendable.  
(8) intended, right, proper.  
(9) high-ranking, highborn, dis9nguished.  
(10) rich, wealthy, substan9al. 



Meanings and styles: Concordances 
Collocates 

1. A polite address: '(my) good Lord/friend/Sir/Master/Lady/Madam/
etc.'. Typically used when mee9ng or par9ng, thanking or making 
sugges9ons. But (good my Lord) do it so cunningly TGV, III. 1. 
2. Honest, truthful, principled; of high moral standards. (This sense 
also shapes the discourse markers '(in) good faith/sooth/troth', 
which mean truly or honestly). a man of good repute, carriage, 
bearing, & esNmaNon LLL, I. 1. 
3. Posi9ve rather than nega9ve. Typically, contrasted with 'bad'. Is 
thy news good or bad? ROM, II. 5. 
4. In one's favour, especially favourable wishes or blessings. The Gods 
be good to us COR, V. 4. 
5. A welcoming, cheerful manner. Therefore for Gods sake entertain 
good comfort, And cheer his Grace with quick and merry eyes R3, I. 3. 



Meanings and styles: Concordances 
Collocates 

The case of Irish 
•  Strongest collocate: Irish rug 
“Show me a fair scarlet, a vvelch frise, a good Irish rug” (Eliot, 1595) 
 

•  Thema9c groups (top 50 collocates) 
Nega0ve connota0ons (items below are rela9vely frequent & well dispersed) 

 Uncivilised: savage, wild 
 Hos0le: wars, enemies, against 
 Ungovernable: rebels 
 Associated groups: Sco]sh, Scots, (English) 
 Insignificant??: mere 

Poli0cal power: naNon, lords 
Language: tongue, language, speak 

  
  



Meanings and styles: Keywords 

•  ‘Keyness’ is a ma.er of an item’s frequency in a body of data 
being sta9s9cally unusual rela9ve to that item in a 
compara9ve body of data. 

•  Keywords are not keywords in the sense of Raymond Williams 
(1976), where they are cultural, social and poli9cal hotspots. 

•  Keywords are sta9s9cally based style markers. 



Meanings and styles: Keywords 

 

 
 

•  What language characterizes Romeo and what language Juliet?  

Lily James  
and Richard 
Madden.  
 
(Photo: Johan Perrson) 



Meanings and styles: Keywords 

Romeo Juliet 
beauty (10), love (46), blessed 
(5), eyes (14), more (26), mine 
(14), dear (13), rich (7), me 
(73), yonder (5), farewell (11), 
sick (6), lips (9), stars (5), fair 
(15), hand (11), thine (7), 
banished (9), goose (5), that 
(84)  
 

if (31), be (59), or (25), I (138), 
sweet (16), my (92), news (9), 
thou (71), night (27), would 
(20), yet (18), that (82), nurse 
(20), name (11), words (5), 
Tybalt’s (6), send (7), husband 
(7), swear (5), where (16), 
again (10) 

Rank-ordered keywords for Romeo and Juliet (raw frequencies in brackets) 



Meanings and styles: Keywords 

Juliet: 
 
•  If he be married, / Our grave is like to be our wedding-bed (I.v.) 
•  If they do see thee, they will murder thee (II.ii.)  
•  But if thou meanest not well (II.ii.) 
•  Is thy news good, or bad? answer to that; Say either, and I'll 

stay the circumstance: Let me be sa9sfied, is 't good or bad? 
(II.ii) 

•  Tis almost morning; I would have thee gone; And yet no further 
than a wanton’s bird […] (II.ii.)  



Meanings and styles: Keywords 

How keywords move beyond simple frequency lists. The case of 
Shakespeare‘s Desdemona. 
 
TOTAL             2753 
I                         132  
my                       79  
and                      61  
you                      60  
to                         57  
not                      48  
me                       47  
do                        44  
the                       41  
him                      41  
lord                     39  
that                     38 



Meanings and styles: Keywords 

For Othello: I is ranked 109, me 70 and my 74 

Desdemona’s keywords 



A note on programs I used, etc.  

See handout! 



Concluding remarks 

•  Although I have focused on words, these techniques work for 
other items – phrases/expressions, gramma9cal tags, seman9c 
tags, etc. 

•  The techniques will work for small datasets and large, although 
some techniques don’t produce anything sensible for really small 
datasets and compu9ng power can be an issue for really large 
datasets. 

•  Techniques and tools are constantly being developed. 
–  At Lancaster: e.g. LancsBox 
–  Laurence Anthony 


