Text and Document
Visualization 1

—

CS 7450 - Information Visualization
October 31, 2016
John Stasko

Learning Objectives n
e},ﬁ—
Explain key challenges in visualizing a large document or body of

text

Identify and explain different techniques for representing words
and concepts in a document

Word cloud, Wordle, Parallel tag cloud, SeeSoft, WordTree, PhraseNet,
SentenTree, TextArc

Understand the positives and limitations of word clouds and
Wordles

Describe SeeSoft-style miniature visual representations
Explain what word concordance is
Describe how WordTree representation works

Identify and explain the techniques:

Word cloud, Wordle, Parallel tag cloud, SeeSoft, WordTree, PhraseNet,
SentenTree, TextArc
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Text is Everywhere .
We use documents as primary information
artifact in our lives

Our access to documents has grown
tremendously in recent years due to
networking infrastructure

WWW

Digital libraries
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Big Question

— A
What can information visualization provide
to help users in understanding and
gathering information from text and
document collections?
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Challenge .
ﬂ\,ﬁ—
Text is nominal data

Does not seem to map to geometric/graphical
presentation as easily as ordinal and
quantitative data

The “Raw data --> Data Table” mapping
now becomes more important
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Related Topic - IR n
—

Information Retrieval

Active search process that brings back
particular/specific items (will discuss that
some today, but not always focus)

I think InfoVis and HCI can help some...
InfoVis, conversely, seems to be most
useful when

Perhaps not sure precisely what you're
looking for

More of a browsing task than a search one
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This Week’s Agenda

$
Feplate
Visualization for IR Visualizing text Visualizing document sets
Helping search Showing words, Words, entities & sentences
phrases, and Analysis metrics
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N children
Today Next
time
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Information Retrieval %/

Can InfoVis help IR?

Assume there is some active search or
query

Show results visually

Show how query terms relate to results
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Generalize More
%
How about the “holy grail” of a visual
search engine?
Hot idea for a while

My personal view: It's a mistake in the
general case. Text is just better for this.
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Search Visualization

http://www.kartoo.com

Defunct

Fall 2016 : CS 7450 : T



http://searchuserinterfaces.com/book/
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To Learn More
s

== "\ N

New Book: Search User Interfaces

Marti Hearst’s Book

TERMS OF
SERVICE

-

Search User Interfaces

CH. 10: INFORMATION VISUALIZATION FOR Chapter Contents
SEARCH INTERFACES

SEARCH THI
BOOK

Book Contents
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Transition 1

N~ )

OK, let's move up beyond just search/IR

How do we represent the words, phrases,
and sentences in a document or set of

documents?

Main goal of understanding versus search

Fall 2016 CS 7450

One Text Visualization
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Uses:
Layout
Font
Style

Color
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Design Challenge .
How would you visualize one of the recent
presidential debates?

Ideas?
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Tasks .
—
What kinds of questions or tasks would

someone want to do with such a
visualization?
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http://www.nytimes.com/interactive/2012/08/28/us/politics/convention-word-counts.html

£
At the Republican Convention, the Words Being Used

- Add wrd o pease ]

Leadership
Better Economy -
) e, (Changs

Jobs  ogpartunivguccess

Dosmploymes
L o Mhlaton

Dbama *

™ sponding

God

J : Romney

s Ryan 4%
r & . L Small
Tax \merieacbusiness
Work dream " At the Democratic Convention, the Words Being Used
Families Ehenepuu O Euinatind g coebvloghgias AGI word o phase
Business
.ln}!)s owcns Choiee Z Vs Business
I8 l’\”-n Medicare Fight
Tax - Ol !
. hama
oot avoryMiddle
Women Health ] e ll‘"‘h
e Taie Lo e Future
Romney = Aocdabia ™t " Doy g, BT
Families 7 Leadershiy g

Forward

anto TORether Economy

Fall 2016 CS 7450 17

More Word Counting
e

WORDCOUNT
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Tag/Word Clouds
—— )
Currently very “hot” in research

community

Have proven to be very popular on web
Idea is to show word/concept importance
through visual means

Tags: User-specified metadata (descriptors)
about something

Sometimes generalized to just reflect word
frequencies

Fall 2016 19

History
— el
90-year old Soviet Constructivism

Milgram’s ‘76 experiment to have people
label landmarks in Paris

Flanagan’s ‘97 “Search referral Zeitgeist”

Fortune’s ‘01 Money Makes the World Go
Round

Viégas & Wattenberg
Interactions ‘08

Fall 2016 CS 7450 20
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Alternate Order
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Amazon’s (old) Product Concordance
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More (old) Info
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Problems |
— .
Actually not a great visualization. Why?
Hard to find a particular word
Long words get increased visual emphasis
Font sizes are hard to compare
Alphabetical ordering not ideal for many tasks

Studies have even shown they
underperform Gruen et a

Fall 2016

CHI'06
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http://www.niemanlab.org/2011/10/word-clouds-considered-harmful/

]
I ESPH: Th Worldvido Lsa.. X %, €5 7450 - nformation Vis. 3¢ | NL o dlouts comsderscn % |
emanlabiong Py genesis 2003 AR EE N -
8 Mos Viited @ Stort B Weother [l 1331 P 4460 T 452 1 et 1l 7450 8, 0365 [ T2 2T 14 2 #vmo I £ 4 Gl M gmail B 78+l oo By 5 Eurous

NiemanLab

Word clouds considered

harmful

he New York Times senior software a

newe:

Ey JACOB HARRIS

In his 2003 navel Pattern R
Pollard with a

o brands. Even the
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rchitect would like the

‘mullets of the Internet” to go back from whence they came

apouT W f B Q  SUBSCRIBE

ENCYCLO  FUEGO

is a shoddy visualization that fails all the principles I hold dear.

For starters, word clouds support only the

crudest sorts of textual analysis, much like

Every time I see a
word cloud

figuring out a protein by getting a count

only of its amino acids. This can be wildly

Presented as misleading; I created a word cloud of Tea
insight, Idiea Party feelings about Obama, and the two
little inside. largest words were implausibly “like” and

“policy,” mainly because the importuned

word “don’t” was automatically excluded.
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Why So Popular?
Serve as social signifiers that provide a

friendly atmosphere that provide a point
of entry into a complex site

Act as individual and group mirrors
Fun, not business-like

Hearst & Rosner
HICSS ‘08
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NZISE TO SIGNAL
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http://www.wordle.net
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Wordle .
——

Tightly packed words, sometimes vertical
or diagonal

Word size is linearly correlated with
frequency (typically square root in cloud)

Multiple color palettes
User gets some control

Viegas, Wattenberg, & Feinberg
TVCG (InfoVis) ‘09
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Layout Algorithm .
Details not published
Idea:

sort words by weight, decreasing order
for each word w
w.position := makelnitialPosition(w);
while w intersects other words:
updatePosition(w);

Init position randomly chosen according to distribution for target shape
Update position moves out radially

Fun Uses .
Ry

Political speeches

Songs and poems

Love letters (for “boyfriend points”)
Wedding vows
Course syllabi
Teaching writing

Gifts
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2-day Survey in Jan. 09 |
"\, |}
2/3 respondents were women
Interest came from design, visual appeal,
beauty
Why preferred over word clouds:
Emotional impact
Attention-keeping visuals
Organic, non-linear
Fair percentage didn’t know what size
signified
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SoTU Wordles
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A Little More Order
i
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Cui et al
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Semantic/Context Word Clouds

i

Paulovich et al
Computer Graphics Forum '12

Wang et al
Graphics Interface '14
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Wu et al
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Wordle Characteristics .
ﬂ\,ﬁ—
Layout, words are automatic

If you had some control, what would you
like to change or alter?

Fall 2016 CS 7450 39

Mani-Wordle
— A
Start with nice default algorithm
Give user more control over design
Alter color (within a palette)
Pin words, redo the rest
Move and rotate words

Smooth animation and collision detection for
tracking changes

Koh et al
TVCG (InfoVis) *10
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Video
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Text Analysis on Web
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Multiple Documents?

Fall

How to show word frequencies across
multiple related documents?

2016

CS 7450

Parallel Tag Clouds
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Analytic Support

Note: Word Clouds and Wordles are really
more overview-style visualizations

Don't really support queries, searches, drill-
down

How might we also support queries and
search?
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Overview & Timeline
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Video
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W | — | . co— world. Some dismiss that goal
america peaple world ountry as misguided ideglism. In reality, Don et al

the future security of America

depends on it. On Seplember the j: CIKM ‘07

http://www.cs.umd.edu/hcil/textvis/featurelens/
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SeeSoft Display
. e m e a . ~\-.-¢4

TR T S
il Like taping text

to the wall and
walking far away

Eick
New Testament Journal Comput. & Graph. Stats ‘94
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Beyond Individual Words
Eﬁ“ﬁ-
The previous techniques focus largely on
words
Especially word clouds & wordles

Can we show combinations of words,
ie, actual phrases and sentences, in order
to provide more context?
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Concordance
%

1@ concordance - Definition from the Mermam-Webster Onlinc Dictionary - Windaws Intemet Expiorer TN -
G- Em
Links [ig Marietta N Traffic 0 7 7450 7 GTZimbra &) T-Square * GMail *Maps ] VASTO9 &) KWIZ @] KPLU |
% & | concord

"My people found me an extra $941! Th:
the last time my sister-in-law does my tax

Merriam-
‘Webster

Mergl:m!vseg:rt(ehv @ Dictionary ) Thesaurus ©) SpanishiEnglish ' Medical

concordance WordClic|
WoRD it ot search
‘ One entry found Tosutta 1573 Satvon.
©0n ) Off
Concordance

Find the Benefits of Concordance ® Software by LexisNexis ®. Buy Now!

TR Main Entry: con-cor-dance 4
Deﬂ n |t| on I Promunciation: \kon-kér-d*n(®)s, kan-\

Function: nown

Etymology: Middle English, rom Anglo-French, from Medieval Latin concordantia, from Latin
concordant-, concordars, present participle of concordare to agree, from concord-, concors
Date: 14th century

1 : an alphabetical index of the principal words in a book or the works of an author with their
I immediate contexts
2 I CONCORD , AGREEMENT
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Concordance in Text

File Text Search Edt Headwords Contexts Yiew Tools Help
PHEEHS ¥ B U T I
Headword [ 1o [~ Cortest .. | wiord | . Context | Reterence  ~
HEAR 15 Thatmy own  heart  drifts and cries, having no...  Desp Analysiz g
HEARD 9 By the shout ofthe  heart  continually at work And the wave k.
HEARING 7 Mothing to adapt the skil of the  heart  to, =kill And the wave i
HEARS 3 The tread, the best of t, it is my own heart | Traumerei
HEARSE 1 Because | follow it to my own  heart Many famous [ |
[[HEaRT | 25| My heart  isticking like the sun lamwashed |5
HEART'S 2 The vague heart  sharpenedtos candidca..  The MarchPa: | |3
HEART-SHAPED 1 Cortractmy heart by looking out of date Lines ona o — |g
HEARTH 1 Having no heart  to put aside the theft Hame is 50 S¢ 2
HEARTS 7 And the boy puking his  hesrt  out in the Gents Essertial Beat |||
HEARTY 1 & harbowr forthe  heat  against distress Bridge for the
HEAT 6 These | would choose my  heart  to lead After-Dinner £ =
HEAT-HAZE 1 Time in his fitle cinems ofthe  heart Time &nd Spa %
HEATH 1 Thiz petrified  heart  has taken, & Stone Chure =
HEATS 1 Hivw should they sweep the girl clean . heart | Isee & girl dra
HEAVE 1 Hands thatthe heart  can govern Heaviest of flc |-
HEAVEH 4 Forthe heart  to be loveless, and as col Dawn
HEAVEN-HOLDING 1 With the unguessed-at  heart  riding Qne man walk =
HEAVIER-THAH-... 1 If hands could free you, heart | It hands could |9
HEAVIEST 2 |em That averflovws the  heart Pour away the v |
P 3 || 5
Words Tokens Atword| Deleted lines  [Word sort Contest sort
738 37070 2990 1[24] Asc alpha [string) AgC occumence arder
http://www.concordancesoftware.co.uk
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Word Tree

thine heart , and with all thy soul, ::: i ki

withall "
thy heart, and with allthy soul, and with allthy ™"
thygod .

keop his charge , and

lord -

yourgod ' wumnan

love the i e

uppermost

father

et bestoned upx
brotherhood

workd , the love of the father i
tretiven

children of god . when we love ged . and keep his command

Fall 2016 CS 7450 From King James Bible 52



Word Tree ﬁ
I—— .}
Shows context of a word or words
Follow word with all the phrases that follow it
Font size shows frequency of appearance

Continue branch until hitting unique
phrase

Clicking on phrase makes it the focus

Ordered alphabetically, by frequency, or
by first appearance

Wattenberg & Viégas
TVCG (InfoVis) ‘08

Fall 2016 CS 7450 53

Interaction

Fall 2016 CS 7450 54
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Many Eyes’ WordTree

T ——

ineedto !

ineedtogo,

|5
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Was added to Many Eyes

Phrase Nets

Examine unstructure
Presents pairs of terr
as

XandY

X'sY

XatyY

X (is|are|was|were) Y
Uses special graph layout algorithm with

compression and simplification van Ham et al
TVCG (InfoVis) ‘09
Fall 2016 CS 7450 56
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Examples

- s

Old Testament lord eni
vear hosts
kings words
king
ol lmmimr d god ™
ahitants shitit
an men
man
cities .
manner
children_
= house

S
hand
o wa i o)

New Testament

mothe!
ity L
blood nazareth
opistie iesus
aospel e
. l;a“ wace
i
wor .
spirit
i full
L chtist: s iatn - SUM
love:—yisism sory life
e body e
righteousness g n 'I men it
iudsment , -
- s
!
kl“.gllom neonle & manner wrath
g israel children
QU o

Iand

Fig 4. Matching the same pattern on different texts. Here we used the pattern “X of Y” to compare the old and new testaments. Israel takes a
central place in the Old Testament, while God acts as the main pattern receiver in the New Testament.

Fall 2016

Examples

CS 7450
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- s

‘amusement
collins. e
witam
ity A s o e
T R— nitde . 5
hurst — s —
elizabeth father ol
s
catherine ease s
‘bennet ian e mal staying. . unce
bingley sood - nemberiey
- MmO sonse e s
(|l ‘anpearance.
klt‘v sisters s . " Tocestive
frr— o ~ g
mother - oL e [ B
sister :;g';;f - =
- uncle = - a -
oy e —
o — . anay -
unerstanaing e astenished > - table e
Shame vexation amiable — - night weening
health fortune: A
Fig 5. Matching different patterns on the same text. Here we analyzed Jane Austen’s Pride and Prejudice with “X and Y” and “X at Y”

respectively. The left image shows relationships between the main characters amongst others, while the right image shows relationships
between locations.

Fall 2016

CS 7450
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User Interface

s
..... mether eyes

..... face y .
father Bead ek 0 amme
44444 har

& o & v (3 long

Fall 2016 CS 7450 59

Words and Context
Can we show most frequent words like a
word cloud but also provide context?
Should each word appear one time?
But then how to show context?

If appears multiple times, how to make that
work?

Fall 2016 CS 7450 60
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SentenTree )
e ——————— e
Elements of word clouds and word trees
Highlight keywords using size
Show sentence fragments
Provide a summary of the dataset
Enable drill-down into details

Hu, Wongsuphasawat, and Stasko
TVCG '17 (InfoVis '16)

Fall 2016 CS 7450 61

Example

e score first - goal = worldcup = owngoal =

brazilmarcelo cup

= watchingworld cup = ~owngoal , °o"

watching razilvscroatia
world

Summary of 189,450 tweets (108,702 unique) posted in a 15 minute
time window around the first goal of the opening game of the 2014
Soccer World Cup

(Interaction is key & not shown here)

Fall 2016 CS 7450 62
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Example

[N
®

-

taketoursafarisbestnew osX yosemite
features

yosemite \ildfire weakened evacuationsend

yosemite national park apple

bomberos

Tweets mentioning word "Yosemite" from Aug 1, 2014

Fall 2016 CS 7450 63

Video
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Another Challenge n
Visualize an entire book
What does that mean?

Word appearances
Sentences

o

Fall 2016 CS 7450 65

T t u http://textarc.org
Ahttp://textarc.org/images /alice6.gif - Microsoft Internet Exp =lg ﬂ#}sﬁ
i Yo Iooks Hep -

Qoearch wFavorites IHstory D S W D
Address [€] htw:/extarc org/images/alice6 gif =] oo ||Links ”

|

Sentences laid out
in order of appearance

Words near to where
they appear

Significant interaction

Brad Paley

66
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Next Time
I —
More about collections of documents and
showing other characteristics of
documents

Analysis metrics

Entities

Concepts & themes

Fall 2016 CS 7450 67

Learning Objectives n
e},ﬁ—
Explain key challenges in visualizing a large document or body of

text

Identify and explain different techniques for representing words
and concepts in a document

Word cloud, Wordle, Parallel tag cloud, SeeSoft, WordTree, PhraseNet,
SentenTree, TextArc

Understand the positives and limitations of word clouds and
Wordles

Describe SeeSoft-style miniature visual representations
Explain what word concordance is
Describe how WordTree representation works

Identify and explain the techniques:

Word cloud, Wordle, Parallel tag cloud, SeeSoft, WordTree, PhraseNet,
SentenTree, TextArc

Fall 2016 CS 7450 68
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Reading
Viegas & Wattenberg '08

Fall 2016 CS 7450 69

Project

S
Meetings with TAs

Once every two weeks

Will be logged

Conveys an impression

Fall 2016 CS 7450 70
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Upcoming

N~ )

Text and Documents 2

Hierarchical (Tree) Data 1

Fall 2016 CS 7450 71

References

Marti Hearst's i247 slides
All referred to papers
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