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Definitions (1)

Keyness Analysis
• The comparison of normalised frequencies

of linguistic items between two corpora.

Linguistic Item
• Word-form, word-form+POS, lemma, multi-

word unit, POS, grammatical construction,
semantic meaning, pragmatic meaning
(see also Wilson, 2013)

Normalised Frequency
• Frequency per N number of words (e.g. per

million words)



Frequency

• Raw frequency

– The number of times an item is found in a 
corpus

• Normalised (relative) frequency

–Per 100 words (%), 1000 words, 1 mil. 
words etc.

• Why normalised frequencies?

They enable frequency comparisons between 
corpora.



The need for normalised frequencies

Raw

Corpus 1 100

Corpus 2 100

A: We can’t tell. We need to know the size of
the two corpora.

Q: Does this item have the same frequency in
the two corpora?



The need for normalised frequencies

Raw

Corpus 1 100

Corpus 2 100

Q: Does this item have the same frequency in
the two corpora?

A: No, it’s five times more frequent in Corpus 1

Corpus size Normalised

1,000,000 100 pmw

5,000,000 20 pmw

[For other normalisation options, see Gabrielatos (2013)]



Definitions (2)

Study Corpus

• The corpus we want to investigate.

Reference Corpus

• The corpus we compare the study corpus to.

 SC and RC are interchangeable.



Keyword Analysis: Focus

Usually the focus is difference.

• However, the focus can also be …

Absence  (Duguid & Partington, 2018; Partington, 2014).

Similarity (Taylor, 2011, 2013, 2018).

Both can be approached in relation to difference 
(Gabrielatos, 2018):

– absence: extreme case of difference
– similarity: lack of difference

 Two types of keyness: Keyness-D, Keyness-S
(Gabrielatos, 2018)



Keyword Analysis: Utility

Frequency differences/similarities

Differences/similarities in 
topic / attitude  / ideology



Two types of Keyness Analysis

Exploratory
• We compare the frequency of all items in two

corpora, and then examine concordance lines of the
key items to establish patterns of difference,
absence, and similarity.

• This is how keyness analysis is overwhelmingly used
in corpus-based discourse studies.

Focused
• We compare the normalised frequency of particular

items in two corpora to address particular research
questions or hypotheses.

(Gabrielatos, 2018; Gries, 2010: 285; Partington, 2009: 286)



Keyness: Metrics

Effect size
• The size of the frequency difference.
• Five main metrics: difference coefficient, ratio,

%DIFF, log-ratio, odds ratio.

Confidence
• The statistical significance score.
• Metric (in CL):

– log likelihood (G2 or LL) (Rayson et al., 2004)

– Bayes Information Criterion (BIC) (Wilson, 2013)

When the focus is similarity, statistical significance
testing is irrelevant -- and useless.



Ratio =
NFC1

NFC2
(Kilgarriff, 2009)

OR =
RFC1 / (C1 – RFC1)

RFC2 / (C2 – RFC2)
(Pojanapunya & Watson Todd, 2016: 15)

Log Ratio = log
NFC1

NFC2
(Hardie, 2014)

%DIFF =
(NFC1-NFC2) * 100

NFC2
(Gabrielatos & Marchi, 2011)

Diff Coefficient =
NFC1 – NFC2

NFC1 + NFC2
(Hofland & Johansson, 1982)



(Gabrielatos, 2014)

Keyness-D at a glance



Confidence is not enough 
– and it may mislead



Selecting Corpora: Considerations

The comparison must be meaningful

Any frequency differences/similarities 
must lend themselves 

to useful interpretations. 



Selecting Corpora: Considerations

Ideally, the two corpora will differ in only one respect

• Medium (speech/writing)
• Topic
• Time
• Language Variety
• Nativeness (L1/L2)
• Expertise/Level (e.g. professional vs. novice writers)
• Text Type
• Source (e.g. newspaper A vs. newspaper B)



Selecting Corpora: Considerations

Possible comparisons

Variety A vs. Variety B

L1/L2 spoken vs. L1/L2 written

L1 spoken/written vs. L2 spoken/written

Expert vs. Novice/Learner

Topic-specific vs. General

Topic A vs. Topic B

Time-period 1 vs. Time-period 2



Selecting Corpora: Considerations

Make-up of the two corpora

• Keyness analysis using whole corpora makes
the implicit assumption that they are
homogeneous – they may not be.

• If they are not homogeneous, then keyness
analysis must be carried out between sub-
corpora.
– e.g. newspaper corpus: tabloid v. broadsheet,

but also left-leaning v. right-leaning.



Selecting Corpora: 
Addressing Misconceptions

• The reference corpus need not be a
general corpus.

• The study corpus need not be smaller
than the reference corpus.

• Both SC and RC can be sub-corpora –
i.e. sections of the same corpus.



Selecting KIs for manual analysis

Current approaches

• Selection of top-N items.

• Setting a high item frequency threshold.

• Setting an extremely high stat.sig. threshold.

(Pojanapunya & Watson Todd, 2016: 3-10)



‘Top-N’ technique: 
Problems

KI1

KI2

KI3

KI4

KI5

KI6

KI7

KI8

KI9

KI10

KI11

KI1

KI2

KI3

KI4

KI5

KI5

KI6

KI7

KI8

KI9

KI10

KI11

Blue
• Implicit assumption/expectation

Green
• Usual reality

(Gabrielatos, 2017)



‘Top-N’ technique: Problems

• Does not take account of the distance
between the effect-size of consecutive
items.

• In fact, it implicitly assumes equal distance.

• Item ‘N’ may have …
– a very similar effect-size to item ‘N+1’

(excluded from analysis),
–while having a large difference with item

‘N-1’ (included in analysis).



Setting a high item frequency threshold: 
Problems

• May exclude important absences.

• May exclude very large frequency
differences by excluding items with very low
frequency in corpus 1 but very high
frequency in corpus 2.

“It is a brave, or rather foolish, analyst who
assumes that, in any given data set, the
words are so unlikely to be key that they can
be safely ignored from the very start.”

(McEnery, 2006: 148)



Setting an extremely high statistical 
significance threshold: Problems

• May exclude very large frequency
differences simply because they don’t have
extremely high statistical significance.
– e.g. large frequency differences between mid-

freq. items

• May include small(er) frequency differences
just because of extremely high statistical
significance.
– e.g. very small frequency differences between

extremely high frequency items.



Selecting KIs: Proposed approach

Cluster Analysis

• Candidate KIs are grouped, according their 
frequency difference, in a predetermined 
number of clusters.

• KIs are selected in whole clusters, starting 
from the top one.
– If an item in a cluster is selected for analysis, all

other items in that cluster must also be
selected.

– Avoids cherry-picking.
(For details, see Gabrielatos, 2018)



Features of proposed approach

• Primarily takes into account effect-size.

– Clustering according to effect-size.

• Caters for focus on both difference
(keyness-D) and similarity (keyness-S).

• When focus is on difference, stat.sig. is
added as a secondary consideration.

• Avoids pre-filtering (no frequency or
statistical significance thresholds).
– Initially, all items are regarded as

candidate key items (CKIs)



But this is not the end

Identifying key items is not enough.
• Simply looking at a list of linguistic items does not

help us identify aspects of content (e.g. topics,
attitudes) …

• … although it may help us formulate initial
hypotheses.

We need to examine instances of each key item in
enough co-text (a.k.a concordance analysis)
• Annotation of each instance – keeping in mind

the relevant context.
• Quantification of results.



Corpora

• 2017 UK election Conservative and Labour 
manifestos. 
– CM2017: 29,954 words; LM2017: 23,691 words. 

• Texts from Paul Rayson’s Wmatrix webpage 
(Rayson, 2009): http://ucrel.lancs.ac.uk/wmatrix/ukmanifestos2017

• Further manual cleaning to (fully) remove 
– page numbers
– chapter/section numbers
– headers and footers
– characters indicating bullet points and quotation 

marks

http://ucrel.lancs.ac.uk/wmatrix/ukmanifestos2017


Tools & Metrics

Corpus tools: 
• WordSmith 7 (Scott, 2016)

• Paul Rayson’s effect-size+stat.sig. Excel 
spreadsheet (Rayson, 2009)

Cluster analysis: SPSS 22

Effect-size metric: %DIFF (Gabrielatos & Marchi, 2011)

Stat.sig metrics: G2 and BIC (threshold value: 2)



Absences

United Labour’s banks

Kingdom equality renters

universities unions women’s

shall LGBT failure

shale reinstate enforce

scrap extending

privatisation centres

In CM, but not in LM In LM, but not in CM



universities in CM



scrap in LM



Largest Differences

CKIs in CM2017
Smallest %DIFF: 79.14

UNITED, KINGDOM, 
UNIVERSITIES, SHALL, SHALE, 
STABLE, DATA
BELIEVE, GENERATIONS, GO, 
ONLINE, IF, INSTITUTIONS, 
LEADERSHIP, TECHNICAL, 
OPPORTUNITY, TECHNOLOGY, 
DIGITAL, GREAT, STRONG, 
BETTER, WANT, HELP, UNION, 
WORLD, DO, CONTINUE, BEST, 
SO, CAN, WE

CKIs in LM2017
Smallest %DIFF: 61.81

LABOUR'S, EQUALITY, UNIONS, 
LGBT, REINSTATE, SCRAP, 
PRIVATISATION, BANKS, RENTERS, 
WOMEN'S, FAILURE, ENFORCE, 
EXTENDING, CENTRES, LABOUR, 
CUTS, OFFICERS, OWNERSHIP, 
CRISIS, GUARANTEE, REGIONAL, 
ARRANGEMENTS, VITAL, STAFF, 
RIGHTS, WOULD, WORKERS, 
STANDARDS, UNDER, BACK, 
CONSERVATIVES, JOBS, ALL, ON



Conclusions

• Keyness refers to the size of the frequency
difference – not the level of confidence.

• Keyness can refer to difference or similarity.
• Keyness analysis can be exploratory or

focused.
• Corpus selection should serve the study aims.
• A keyness analysis (or any quantitative analysis)

does not necessarily entail objectivity.
– Decisions regarding thresholds are largely

subjective -- and determine which and how
many items are deemed ‘key’.



Recommendations

• Methodological decisions must be principled
and explicitly stated.

• Pre-filtering on the basis of frequency or POS
should be avoided, as it is tantamount to
cherry-picking.

• For replicability, studies must report and
justify:
…any thresholds or pre-filtering;
…the inclusion/exclusion of particular (types

of) CKIs;
…the proportion of CKIs selected for analysis.



Keyness Analysis: Steps

1. Formulate hypotheses or research
questions.

2. Select or compile appropriate corpora.

3. Carry out frequency comparisons to
identify key items.

4. Carry out concordance analysis
(i.e. explicit annotation).

5. Quantify the results.

6. Interpret results.



References (1)

• Duguid, A. & Partington, A. (2018) Using corpus linguistics to
investigate absence/s: You don’t know what you’re missing. Or do
you? In Taylor, C. & Marchi, A. (eds.) Corpus Approaches to Discourse:
A critical review. London: Routledge.

• Gabrielatos, C. (2013). Counting: Word frequency and beyond.
Dubrovnik Fall School in Linguistic Methods. Centre for Advanced
Academic Studies. Dubrovnik, Croatia, 20–26 October 2013.
https://www.academia.edu/5199352

• Gabrielatos, C. (2014). Corpus approaches to discourse studies: The
basics. Discourse & Communication Studies Research Team, Örebro
University, 12 September 2014. https://www.academia.edu/8406977

• Gabrielatos, C. (2017) Clusters of keyness: A principled approach to
selecting key items. Corpus Linguistics in the South 15, University of
Cambridge, 28 October 2017. https://repository.edgehill.ac.uk/9879

• Gabrielatos, C. (2018) Keyness analysis: Nature, metrics & techniques.
In Taylor, C. & Marchi, A. (eds.) Corpus Approaches to Discourse: A
critical review. London: Routledge.

https://www.academia.edu/5199352
https://www.academia.edu/8406977
https://repository.edgehill.ac.uk/9879


References (2)
• Gabrielatos, C. & Marchi, A. (2011) Keyness: matching metrics to

definitions. Corpus Linguistics in the South 1, University of
Portsmouth, 5 November 2011. http://eprints.lancs.ac.uk/51449.

• Gabrielatos, C. & Marchi, A. (2012) Keywords: appropriate metrics and
practical issues. CADS International Conference, Bologna, Italy, 13-15
September 2012. https://repository.edgehill.ac.uk/4196.

• Gries, S.Th. (2010) Useful statistics for corpus linguistics. In: Sánchez,
A. & Almela, M. eds. A mosaic of corpus linguistics: selected
approaches. Frankfurt am Main: Peter Lang, 269-291.

• Hardie, A. (2014) Log ratio – an informal introduction. Post on the
website of the ESRC Centre for Corpus Approaches to Social Science
CASS. http://cass.lancs.ac.uk/?p=1133.

• Hofland, K. & Johansson, S. (1982) Word frequencies in British and
American English. Bergen: Norwegian Computing Centre for the
Humanities/London: Longman.

http://eprints.lancs.ac.uk/51449
https://repository.edgehill.ac.uk/4196
http://cass.lancs.ac.uk/?p=1133


References (3)

• Kilgarriff, A. (2009) Simple maths for keywords. In Mahlberg, M.,
González-Díaz, V. & Smith, C. (eds.) Proceedings of the Corpus
Linguistics Conference, CL2009. Liverpool: University of Liverpool.
http://ucrel.lancs.ac.uk/publications/CL2009/171_FullPaper.doc

• Partington, A. (2009) Evaluating evaluation and some concluding
thoughts on CADS. In: Morley, J. & Bayley, P. eds. Corpus-assisted
discourse studies on the Iraq conflict: wording the war. London:
Routledge, 261-303.

• Partington, A. (2014) Mind the gaps: the role of corpus linguistics in
researching absences. International Journal of Corpus Linguistics,
19(1), 118–146.

• Pojanapunya, P. & Watson Todd, R. (2016) Log-likelihood and odds
ratio: keyness statistics for different purposes of keyword analysis.
Corpus Linguistics and Linguistic Theory, DOI: 10.1515/cllt-2015-0030.

• Rayson, P. 2009. Wmatrix: A web-based corpus processing
environment, Computing Department, Lancaster University. Retrieved
from http://ucrel.lancs.ac.uk/wmatrix.

http://ucrel.lancs.ac.uk/publications/CL2009/171_FullPaper.doc
http://ucrel.lancs.ac.uk/wmatrix


References (4)
• Rayson P., Berridge D. & Francis B. (2004) Extending the Cochran rule for the

comparison of word frequencies between corpora. In Purnelle G., Fairon C.
& Dister A. eds. Le poids des mots: Proceedings of the 7th International
Conference on Statistical analysis of textual data JADT 2004, Vol.2. Louvain-
la-Neuve, Belgium: Presses universitaires de Louvain, 926-936.

• Scott, M. (2016) WordSmith Tools version 7. Stroud: Lexical Analysis
Software.

• Taylor, C. (2011) Searching for similarity: The representation of boy/s
and girl/s in the UK press in 1993, 2005, 2010. Corpus Linguistics 2011,
University of Birmingham, 20-22 July 2011.

• Taylor, C. (2013) Searching for similarity using corpus-assisted
discourse studies. Corpora 8(1), 81-113.

• Taylor, C. (2018) Similarity. In Taylor, C. & Marchi, A. (eds.) Corpus
Approaches to Discourse: A critical review. London: Routledge.

• Wilson, A. (2013) Embracing Bayes factors for key item analysis in corpus
linguistics. In M. Bieswanger, M. & Koll-Stobbe, A. eds. New approaches
to the study of linguistic variability. Frankfurt: Peter Lang, 3-11


