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• Humans can absorb data much more rapidly when it is
presented as an image of some kind (e.g., as a bar
chart) in comparison with tables of numbers.

Aims of this talk
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• Language is highly structured, but organically complex.

• Appropriate visualisation of linguistic data allows us to
see patterns which are otherwise obscured.

• This talk will explore various ways of presenting the
patterns in a text in graphical form.

Aims of this talk



What can we visualise?

• In Corpus Linguistics, two main objects to explore:

Patterns over the corpuscorpus: patterns observable

1. Visualising a Corpus vs. Visualising a Text

Patterns over the corpuscorpus: patterns observable
as generalisations over a large corpus of texts.

Patterns in a single texttext: patterns observable by
close analysis of an individual text.



VisualisingVisualising PatternsPatterns inin aa corpus

1. Visualising a Corpus vs. Visualising a Text

E.g., KWIC tables to show 

contexts of a lexical pattern

E.g., Sketch Engine 

grammar summaries



• More Graphical visualisations of KWIC information?

1. Visualising a Corpus vs. Visualising a Text

LInfoVis “End To End” shows alternative LInfoVis “End To End” shows alternative 

word sequences between two words over a 

corpus

http://www.eurac.edu/en/research/institutes/multilingu

alism/Projects/LInfoVis/default.html )



• However, this talk will focus on visualising patterns
in single texts.

1. Visualising a Corpus vs. Visualising a Text



• Question behind this talk:

2. What to visualise and How to visualise

How can we best visualise the data
in a text to reveal the underlying
patterns within the text?



• The variety of information that can be visualized in a text is 

quite open, depending on what aspects that one wants to 

explore

• The manner of presentation (visualisation) of any of type of 

information is also quite open.

2. What to visualise and How to visualise

• However, some types of information have better affinity to 

certain visualizations.

• Thus, two questions:

– What to visualise?  (what data best shows the patterns 

in a text?)

– How to visualise? (which means of presenting a 

particular type of data best reveals the patterns).



• Visualisations can show:

– What information is linguistically important in 

some way (wordclouds, highlighted text)

– How data is grouped (e.g., scatter plot)

– Which entities are outliers (e.g., scatter plot)

2. What to visualise and How to visualise

the cat sat

– Which entities are outliers (e.g., scatter plot)

– How data is structured (e.g., semantic nets, 

syntactic trees)

– How data differs (e.g., bar charts, pie charts, etc.)

– How data differs over time (e.g., bar charts, flow 

diagrams)

• So, before we decide how we present out data, we 

need to decide what we want to reveal (groupings, 

differences, structure, etc.)



2. What to visualise and How to visualise

Visualising text groupings 

using PCA:

A: Abstract

E: Editorial

N: News Article

F: FictionF: Fiction

Information used to place 

texts: degree of usage of 

syntactic features



2. What to visualise and How to visualise

Visualising text groupings 

using PCA:

A: Abstract

E: Editorial

N: News Article

F: FictionF: Fiction

Information used to place 

texts: degree of usage of 

syntactic features



HowHow dodo wewe exploreexplore thethe LEXICALLEXICAL patternspatterns inin aa text?text?

11.. WhatWhat toto visualise?visualise?

• Which words are most important in the text? (and what does
‘importance’ mean?)

• How does the lexis in the text differ from other texts?

3. Visualising Patterns in a Text: Lexical Patterns

• How does the lexis in the text differ from other texts?
(keywords)

• Which sequences of words in the text are common artifacts
of the field or genre? (phrases, n-grams)

• How does the lexis in the text change as one moves through
the text?



22.. HowHow toto VisualiseVisualise ((ii))

TableTable ViewsViews:: provide precise numbers but the data is not so
readily absorbed. E.g., a table of “keywords” in a text, sorted
by keyness.

3. Visualising Patterns in a Text: Lexical Patterns



InIn betterbetter visualualisationsvisualualisations::

.

3. Visualising Patterns in a Text: Lexical Patterns

Properties of the text

Properties on the

screen

Realised 

via



InIn betterbetter visualualisationsvisualualisations:: EE..gg..,,

.

3. Visualising Patterns in a Text: Lexical Patterns

Properties of the text

Keyness

Properties on the

screen

Visual Salience

Realised 

via



WordcloudsWordclouds: A common means of visualizing the important lexis
in a text.

• Importance of a word in a text is realised in terms of its

visual salience.

•• ImportanceImportance measured in terms of:

3. Visualising Patterns in a Text: Lexical Patterns

•• ImportanceImportance measured in terms of:

–Frequency of the word in the 
text, ignoring closed class words 
(Wordle), or

–Keywordiness: Relative 
frequency compared to relative 
frequency in a reference corpus



VisualVisual SalienceSalience realised in terms of:

–– SizeSize: size of the displayed word relates to the importance of the word.

–– CentralityCentrality: More important words can appear at the centre, less
important on the periphery.

–– HueHue: e.g., more important words realised by “warmer” colours

3. Visualising Patterns in a Text: Lexical Patterns

–– LightnessLightness: less important words fade out.



WordcloudsWordclouds:: prospros andand conscons

• Wordclouds allow you to quickly perceive which words are
important in a text.

• However, they remove words from their context, so it is
difficult to see how the word is functioning in the text, what
other meanings it relates to, etc.

3. Visualising Patterns in a Text: Lexical Patterns

other meanings it relates to, etc.

• A KWIC table can show the contexts of a word, but only one
keyword at a time.

• Solution: apply the wordcloud concept (importance = visual
prominence) to the display of the text itself….

Text-Salience View



Text-Salience View: Keyness of words



Using “subjectivity” rather than “keywords”
Strong-Negative Weak-Negative Neutral Weak-Positive Strong-Positive



Problem with Text-Salience View

• The page is not the best shape for visualising the patterns in
a text: adjacent words in reading sequence may be
displayed on opposite sides of a page:

3. Visualising Patterns in a Text: Lexical Patterns

Text-Salience View

Donald Trump has been stealing

attention from campaign issues andattention from campaign issues and

candidates with his focus on President

Barack Obama’s birth certificate and

school grades, Republican Senators

Lindsey Graham and John McCain said

on network talk shows today.

“There’s a lot of things Mister Trump

can be proud of, but some of this

rhetoric and this focusing on the

president’s birth, I do not think is the

way for us to win the White House,”

Graham, a South Carolina Republican,

said on “Fox News Sunday.”

Visual perception of 

patterns may thus be 

disrupted.



• The design team that designed our writing system obviously
had to compromise...

3. Visualising Patterns in a Text: Lexical Patterns

Text-Salience View



• One solution is to separate the jobs of displaying
sequence patterns in text from the job of

3. Visualising Patterns in a Text: Lexical Patterns

Visualising change through the text

• One solution is to separate the jobs of displaying
sequence patterns in text from the job of
displaying the text itself.



• Systemic Coder (2001) allowed viewing of linguistic tags
through a text (aka Scott’s comment on dispersion plots)

3. Visualising Patterns in a Text: Lexical Patterns

Dispersion plots



• Heat diagrams show occurences of a word thoughout a text

• Warm colors indicate higher frequency, cold colors indicate
periods of low or zero occurence.

• Mike Scott (at AELINCO 2011) discussed problem of
displaying variation of occurence of keywords throughout a
text.

3. Visualising Patterns in a Text: Lexical Patterns

Heat diagrams

text.

• Last night, he demonstrated dispersion table to show where
individuals are mentioned through a novel.

• This is an alternative means of achieving the same end.

• Heat Diagrams can be scaled to fit on the visible screen.

Start of 

text

Endof 

text

Low freq. 

occurences

Higher freq. 

occurences



3. Visualising Patterns in a Text: Lexical Patterns

Heat diagrams



• We have presented several means of visualising lexical
patterns in a text.

– Tables of keywords provide precise information, but are not
immediately digestible.

– Wordclouds provide a quick synopsis of the important words in the
particular text but hide their context.

3. Visualising Patterns in a Text: Lexical Patterns

Summary of Lexical Visualisation

– Text-Salience views show which words are important AND the
context in which the word appears.

– Heat diagrams show how particular words change in importance as
the text unfolds.



• Lexical studies have dominated Corpus Linguistics, mainly
because software has been able to intelligently handle
words without too much trouble.

• In recent years, syntactic parsing has become robust
enough to be used for corpus linguistics, without need for
human post-editing.

4. Visualising Patterns in a Text: Syntactic Patterns

• UAM CorpusTool uses the Stanford parser (Klein and
Manning 2003) to parse each sentence in a user’s (English)
corpus.

• This information can be used to explore other patterns in
the text.



• “KeyKey FeaturesFeatures” are the syntactic equivalent of keywords: the

features in a text or subcorpus which occur relatively more

frequently than in a reference corpus.

• We can use some of the same visualisations as for

keywords.

4. Visualising Patterns in a Text: Syntactic Patterns

Key Features

keywords.



4. Visualising Patterns in a Text: Syntactic Patterns

TagClouds
…show which syntactic features this text makes more 

than normal use of



• To see how syntactic choices vary throughout a text, we can

highlight segments of text which have nominated features.

4. Visualising Patterns in a Text: Syntactic Patterns

Syntactic Coloring of Text



4. Visualising Patterns in a Text: Syntactic Patterns

Patterns in the unfolding of text

Each bar represents one clause through the text, 

showing the syntactic feature selected



3. Visualising Patterns in a Text: Syntactic Patterns

The Value of Smoothing



4. Visualising Patterns in a Text: Syntactic Patterns

The Value of Smoothing



1. Visualising Patterns in a Text: Lexical Patterns

TextFlow diagrams

Unsmoothed (each bar represents one unit of text)

Smoothed (the value of each segment shared with nearest neighbors)



Tense-Aspect

Flow diagram plus color-coded text gives best of both worlds







1. Visualising Patterns in a Text: Lexical Patterns

TextFlow diagrams

Tense-Aspect

Modality

Process

Type

Passive

Polarity

Nonfinite 

clauses



• Aim was to explore alternative means of visualising patterns
in individual texts

• Firstly, split the problem into two issues:

– What to visualise? What aspect of the text does one
wish to explore?

5. Conclusions

– How to Visualise? How best to visualise the data to bring
out any pattern in the aspect.

• Two forms of data looked at:

Lexis (keyness, frequency, subjectivity)

Syntax (keyness, frequency)

• Several visualisations looked at:

– Table, wordclouds, color-coded text, heat diagrams, textstreams



• Each visualisation of an analysis has advantages and
disadvantages

– e.g., showing importance vs. showing change through a text

• Good corpus software should provide a range of tools for
visualising the data it can extract from the text.

• It is then up to the corpus linguist to choose the appropriate

5. Conclusions

• It is then up to the corpus linguist to choose the appropriate
view for their ends.





• Patterns of a text are not just in lexis

• Recent advances in syntactic parsing allow us to explore the
syntactic patterns in our own corpora without doing manual
annotation.

• Some of the visualisations used for words can be used also
for syntax.

5. Conclusions

for syntax.

• I showed Tag clouds, which syntactic features are used more
in a particular text than in a reference corpus.

• Syntactic choices through a text can also be seen by color
coding the text for specific tags.

• “heat” diagrams can show where in a text a particular
feature is used.

• TextStreams show where syntactic alternatives tend to
appear in a given text.



• All of these visualisations have been implemented
in UAM CorpusTool (syntax, English only).

• Use can explore different aspects of the text using
each of the visualisations (where it makes sense)
and choose the one that best reveals the pattern of
interest.

5. Conclusions

interest.

• Other aspects of text, and other visualisations, to
be added.




