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Text Visualization



Outline

Large collections of text documents - daunting task of needing to
understand the content of unfamiliar documents.

Text visualization: Visualizing content-wised information in an intuitive
manner and enable the discovery of actionable insights.



Text Documents

Text visualization techniques largely designed to deal with the following three major
forms of text data:
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Text Visualization Techniques

Showing similarity

2 Showing content

8 Showing opinions and
emotions

4 Exploring the corpus




Text Visualization Techniques

* Techniques in this category are
developed to illustrate content-
wised similarities of different

2 Showing content

documents.
Showing opinions and * Various similarity measurements
3 amtione have been proposed based on two
major types of techniques, which
/L Exploring the corpus are projection-based and semantic-

oriented.



Text Visualization Techniques

Showing similarity

8 Showing opinions and
emotions

4 Exploring the corpus

Most text visualization techniques
have been proposed to illustrate
different aspects of the content of
text data, such as summarizing the
content of a single document and
showing the topics of a corpus.



Text Visualization Techniques

Showing similarity

2 Showing content

This category includes techniques that
summarize the sentiment or
emotional profiles of persons based
on the text data they produced.

4 Exploring the corpus




Text Visualization Techniques

Showing similarity

2 Showing content

8 ShOWf"Q opinions and Many text data exploration systems
emotions have been developed to help analysts
| or end users to efficiently explore
text data.




Text Visualization Categories

Single document = s" ndividual words and
visualization | content

Document collection | Large collection - theme,
visualization | concept and relations

Extended document £ Comprehensive tasks,
visualization | attributes beyond content




Single Document Visualization



Single Document Visualization

Vocabulary - basic unit of a document
Single document visualization can be largely categorized into:

Vocabulary-based visualization: visual representation of the document vocabulary
features i.e.

word frequency
word distribution

lexical structure — general idea of contents and features in a document

Document-based visualization



Visualization Based on Frequency

Tag Clouds & Wordle: Representative methods mainly visualizing word frequency.

Other methods that extend the tag/word cloud, e.g. parallel tag clouds (PTC), ManiVVordle,
context preserving dynamic word cloud
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https://blog.vialab.ca/parallel-tag-clouds-a-look-back-at-one-of-our-most-influential-papers-6c5f454c2ac9
https://ieeexplore.ieee.org/document/5613458
https://ieeexplore.ieee.org/document/5567084

Visualization Based on Frequency & Distribution

w0 TextArc reading Alice’s Adventures in Wonderland

TextArc: Presents a view of a
text that concisely reveals the
frequency and distribution of
words of an entire book
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Visualization Based on Semantic Structure

Semantic structure:

the semantic representation associated with language

overview of the key content of the document without entirely
reading it

use entities and their relationships to reveal the semantic content



Visualization Based on Semantic Structure

Semantic graph: visualization based on the semantic representation

|) Extracts subject—verb-object (triplets) for each sentence
2) Links the triplets to their corresponding entity
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Visualization Based on Frequency & Semantic

DocuBurst: combines word frequency with
the human-created structure in lexical
databases to create a visualization that
reflects both document content and
semantic content.




Visualization Based on Document Content

Goals:
Search for specific words

Obtain characteristics and relationships of the contents



Visualization Based on Document Content

In addition to searching for specific words, it obtain the characteristics and
relations of the contents in the document.

this nation will rise up and live out the true meaning of its creed: We hold these truths to be self-evident.

on the red hills of Georgia the sons of former slaves and the sons of former slave owners will be able to sit down together at

one day even the state of Mississippi, a state sweltering with the heat of injustice, sweltering with the heat of oppression, will be transformed into
that

) down in Alabama, with its vicious racists, with its govemor having his lips dripping with the words of interposition and nutificaion - one day
i have a dream
every valley shall be exalted, and every hill and mountain shall be made low, the rough places will be made plain, and the
my four little children will one day live in a nation where they will not be judged by the color of their skin but by the
cown in Alabama, wih its vicious racists, with its governor having his lips dripping with the words of interposition and nutification - one day

today. i have a dream that one day <
every valley shall be exalted, and every hill and mountain shall be made low, the rough places will be made plain, and the

WordTree shows occurrences of ‘| have a dream’ in Martin Luther King’s historical speech



Visualization Based on Document Content

Search | dignity

Forward @Start OEnd !Occurrence Order v! !ClicksWiII Zoom v!

<

17

hits

dignity

you lose your self - respect | you lose your self - worth | i mean |, your self - image is very important

i those people finally got together | decided to do something but you with them | they are getting moved from
we are humans , , and we do not .
is just one of many , , but itis the one i bring attention to because it is the one you see on the news

you hear all this different issues but i do not hear too many people talk about employment issues really , , ant

they go to these alternatives and not well , , " you're really not that imp

when
a n d res p e Ct you were trying to get services to help ?

they can make you feel really worse about your situation , , and that is not beneficial

issue but i had to eat , i need medical care , what do you do ?

. and that if they really want to help dignity village they can go out and talk to the people an
Vlllage : they say , " well , society is not gonna help me |, i'm gonna to do my own thing , " and .
they can go out and talk to the people and find out what their needs are and maybe you could provide
people and then they established that |, i think that is just a perfect name far them |, for their
as with dignity village people and then they established that , i think that is just a perfect name far them | for their .

no matter where they are at , whether they are in a house ar out of a house |, , i think that is a basic

> From https://www.betterevaluation.org/en/evaluation-options/wordtree



https://www.betterevaluation.org/en/evaluation-options/wordtree
https://www.betterevaluation.org/en/evaluation-options/wordtree
https://www.betterevaluation.org/en/evaluation-options/wordtree

Visualization Based on Document Content

Jobs today China tax America Lock Master
You're taxes American tax Lock Master
Training jobs American tax America

America China

Work Americans Charlotte Jackie
Charlotte Jackie training jobs Today
Time teachers

Time teachers

Tax keep universities Recently
Universities Recently

Take Congress

Innovation don't gas years I'm oil

That's energy years American I'm oil
Energy technologies America gas years
Technologies don't gas work Americans
Energy innovation I'm

Energy America I'm

Americans right American
Buffett tax keep

Tax Buffett right taxes American
Taxes you're American

Right Americans that's America
Take Congress

America war

They're America

I've President
I've President America American

Together America



Document Collection Visualization



Document Collection Visualization

Document Collection Visualizations are designed to represent the corpus usually
focus on revealing statistics, such as topics/ themes, of the entire dataset.

It can be largely categorized into:
Visualization by document themes

Visualization of core content

Visualization for changes over different version



Visualization of Document Themes

Common pattern for large scale
documents.
Goals:

To

To
among various topics

Applications: Find hot
disciplines, evolutions, and
trends.

Internet computing
Provides provide

Documents space
Human proght A Color display

Human program,

'A'CM proceedings

| Parc xerox

Services ca

Example: ThemeView



Visualization of Document Themes

Example: ThemeRiver

generated by the box office
receipts from 1986 to 2007.

potter and the goblet of fire

X

The Pink Panther
click for details

with Dick and Jane

* Has greater emphasis on the time factor, focusing more on visualizing
thematic variations over time within a collection of documents



Visualization of Document Core Content
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Visualization of Changes over Different Versions

Goal: To visualize differences among
multiple document versions over time.

Example: Visualization of changes over
different versions is used to visualize
differences among multiple document
versions that are generated over time

Version 1 Version 2 Version 3

History Flow is designed to
show changes between multiple
document versions on

Wikipedia.




Extended Document Visualization



Extended Document Visualization

Deals with comprehensive tasks, involves other attributes beyond the content of
documents

Goals:
Statistical analysis and presentation of topics or terms
Emergence of topic events, and visualizing the text messages themselves

Applications: Always applied to specific field such as social media, such as text stream in
Twitter



Extended Document Visualization

Text Network Analysis: useful tool PR AN
. - K K27 000
to make sense of Twitter’s ever- Sk «_;:\‘ -
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dissertation abstract in
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“politic” never appears, this graph is
about right. http://t.co/fh ...

@twitter

RT user_polysingularity
(http://twitter.com/polysingula... ):
Semantic web tries to build itself
based on the way we we write.
However, why not build new tools
that will change the... @twitter

> https://noduslabs.com/cases/twitter-xray-text-network-analysis/
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Extended Document Visualization

sentiment viz Twitter Sentiment

Tweet Sentiment Visualization

l Sentiment l Topics Heatm ap Tag Cloud I Timeline Map Affinity ] Marrative Tweets _

cowvid (270)
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https://www.csc2.ncsu.edu/faculty/healey/tweet_viz/tweet_app/



https://www.csc2.ncsu.edu/faculty/healey/tweet_viz/tweet_app/

Extended Document Visualization

‘ sentiment viz : :
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https://www.csc2.ncsu.edu/faculty/healey/tweet_viz/tweet_app/

Summary

Single Document Visualization
By word vocabulary: frequency, distribution, semantic
By document content

Document Collection Visualization
By theme
By document core content
By changes over different versions
Extended Document Visualization

Deal with comprehensive tasks = attributes beyond the content



Interesting Examples



30 Years of
American Anxieties

What 20,000 letters to an advice columnist tell us about what—and who—concerns us most.

» https://pudding.cool/2018/1 | /dearabby/



https://pudding.cool/2018/11/dearabby/

Gryphon

Tk

Which

http://vallandingham.me/textarc/
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https://fathom.info/traces/

» http://notabilia.net/

-

“keep” ‘delete”

The Deleted

The 100 longest Article for Deletion (AfD) discussions,
which resulted in deleting the article.



http://notabilia.net/
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