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TEXT VISUALIZATION



The dog.




The excited dog .

et



The man.




The man walks.

%




The man walks the
excited dog.

x4}




As the man walks the excited dog, he
daydreams of the coming spring, and is
filled with dread, as he is every year when
the days drag on longer, the happy sun
grinning sardonically at him as he enters
his windowless workplace prison for the
most hectic and stressful time of year.

et

Example based on lecture
notes of Marti Hearst,
2006




Why Visualize Language?

e To assist information retrieval

* To enable linguistic analysis

Topics: Golan Peace |sraeli

1 WP Barak Seeks Security, Prosperily
+ WP Syria: Israsl Peace Accord Is Mear

Syria lsrael X |

= WP: Jewish Setilers Fight Peace Plan

[12/12/98] KATZRIN, Golan Heights Jewish
settlers inaugurated a new neighborhood

in the Golan Heights on Sunday, vowing to block
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Visualizing Language is Difficult

* Many of the common challenges still exist

 Can you name some?



Visualizing Language is Difficult

* Many of the common challenges still exist:
— Screen real estate / occlusion
— Choosing appropriate visual variable mappings
— Colour and perception issues
— Maintaining “graphical integrity”
— Interaction and usability

* Specific challenges for language?



Difficult Data

 Too much data — what to use?
— Millions of blog posts,
— Hundreds of thousands of news stories,
— 183 billion emails,
— ... per day
* Data is noisy:
— Newswire stories are syndicated (but differ slightly)
— 70-72% of email is spam

— Text contains section headings, figure captions, and
direct quotes



Once you have the data...

* Most meaning comes from our minds and
common understanding.

 “How much is that doggy in the window?”

— how much: social system of barter and trade (not the
size of the dog)

— “doggy” implies childlike, plaintive, probably cannot
do the purchasing on their own

— “in the window” implies behind a store window, not
really inside a window, requires notion of window
shopping

(Hearst, 2006)



Language is Ambiguous

 Words and phrases can have many meanings,
determined by context and world knowledge.

* |Interesting language is often figurative:
— “Tables encourage casual interaction.”

VS

— “l encouraged her to take a day off.”



Language is Ambiguous

| saw Pathfinder on Mars with a telescope.

Pathfinder photographed Mars.

The Pathfinder photograph mars our
perception of a lifeless planet.

The Pathfinder photograph from Ford has
arrived.

The Pathfinder forded the river without
marring its paint job.

(Hearst, 2006)



Data Processing Decisions

16

 Many levels of data processing can take place:
— Word counting
— Stemming
— Parsing
— Summarization
— Sentiment analysis
— Topic modelling
— Word-Sense disambiguation

e Each step of extra processing introduces
uncertainty



Visual Considerations

Supporters of Martin, who has been jailed without
trial for more than two years, are calling on Prime

Minister

Stephen Harper to ask Mexican president

Felipe Calderon to release Martin text is not
preattentive under a section of the Mexican
constitution that allows the government to expel

undesira
believe s

oles from the country. Martin's supporters
ne has no chance of a fair trial in Mexico.

Neither does Waage.



Supporters

Visual Considerations

of Martin, who has been jailed without

trial for more than two years, are calling on Prime

Minister

Stephen Harper to ask Mexican president

Felipe Calderon to release Martin text is not
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ne has no chance of a fair trial in Mexico.

Neither does Waage.



!
i
:,”,w,%m__

)

,__#

wn

c

O

e

(O

—

% .

=2,

%

E i m ’
rOb
EEEZE ,ﬁ —
. ©
I 2
_; * m—
:;::ﬁfw >
;E :W
EE:
j:

|



Visual Considerations

* Text readability is dependent on size,
orientation, font, clutter...

* More likely to need large amounts of text in
language visualization



Visualizing language is also easy!

* SO much data available for analysis
* (Mostly) readily computer readable

* Simple techniques can give instant summaries
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To be, or not to be: that is the question:
Whether 'tis nobler in the mind to suffer

The slings and arrows of outrageous fortune,

Or to take arms against a sea of troubles,

And by opposing end them? To die: to sleep;

No more; and by a sleep to say we end

The heart-ache and the thousand natural shocks
That flesh is heir to, 'tis a consummation

arms
— Must merit mind hare
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T " aJl‘
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The oppressor's wrong, the proud man's contumely,
The pangs of despised love, the law's delay,

The insolence of office and the spurns

That patient merit of the unworthy takes,

When he himself might his quietus make

With a bare bodkin? who would fardels bear,
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Visual Text Analytics

* Visual techniques for words, documents, sets
of documents to support rapid summarization,
trend analysis, exploration, search,
comparative analysis, ...

* Application areas include market analysis,
legal studies, e-discovery, readability, literary
studies, personal reflection, information
retrieval and exploration, intelligence analysis
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Linguistic Methods

Word Counting

Word Scoring

Stemming

Stop Word Removal

Part of Speech Tagging
Parsing

Word Sense Disambiguation
Named Entity Recognition
Semantic Categorization
Sentiment Analysis

Topic Modeling (some caveats)



NLTK: Natural Language Toolkit

* NLTK.org
* Python

NLTK 3.0 documentation

NEXT MODULES INDEX

Natural Language Toolkit

NLTK is a leading platform for building Python programs to work with human language data.
It provides easy-to-use interfaces to over 50 corpora and lexical resources such as WordNet,
along with a suite of text processing libraries for classification, tokenization, stemming,
tagging, parsing, and semantic reasoning, and an active discussion forum.

Thanks to a hands-on guide introducing programming fundamentals alongside topics in
computational linguistics, NLTK is suitahle for linguists, engineers, students, educators,
researchers, and industry users alike. NLTK is available for Windows, Mac 0S X, and Linux.
Best of all, NLTK is a free, open source, community-driven project.

NLTK has been called "a wonderful tool for teaching, and working in, computational
linguistics using Python,” and “an amazing library to play with natural language.”

Natural language Processing with Python provides a practical introduction to programming

for language processing. Written by the creators of NLTK, it guides the reader through the
fundamentals of writing Python programs, working with corpora, categorizing text, analyzing
linguistic structure, and more. The book is being updated for Python 3 and NLTK 3. (The
original Python 2 version is still available at http://nltk.org/bock 1ed.)

TABLE OF CONTENTS

NLTK News
Installing NLTK
Installing NLTK Data

Contribute to NLTK

FAQ
Wiki

API

HOWTO

SEARCH

[ 6o

Enter search terms or a module, class or

function name.




Stemming

* Reduce words to their ‘stems’ by removing
endings (morphology)
— running -> run
— runs -> run

* A good way to increase sighal and reduce
fracturing of the corpus if there aren’t many
words.

* Note: Keep the original words somewhere! Also
keep the case if you choose to lowercase the
word; you never know when you’ll need this data



Stop Word Removal

e Common words such as “and”, “the”, “1” are
removed from view to highlight content words

 Domain specific stop words, e.g. in legal
domain:
— Court, attorney, honour, plaintiff, etc.

e Caution! These words have been shown to be

useful for stylistic analysis! When working
with text corpora, KEEP EVERYTHING.



Part of Speech Tagging

* Assign grammatical roles to words

* Conventional tagsets and representation:

— The/AT grand/JJ jury/NN commented/VBD on/IN
a/AT number/NN of/IN ...

* Many words are ambiguous: fly, chair, run,
store, table, and more!
— Fly/NN
— Fly/VB









Term / Concept Ambiguity

* Most meaning comes from our minds and
common understanding.

 “How much is that doggy in the window?”

— how much: social system of barter and trade (not the
size of the dog)

— “doggy” implies childlike, plaintive, probably cannot
do the purchasing on their own

— “in the window” implies behind a store window, not
really inside a window, requires notion of window
shopping

(Hearst, 2006)



Parsing

* Determining language structure
* Can reveal word-word relationships

* Useful for processing negation






Dependency Parsing

* Labelled directed graph

* Arcs represent relationships from heads to
dependents

OBJ PMOD
SBJ [ DETMOD l NMOD { DETMOD l
R v oLyl v
I shot an elephant in my pajamas

1)

Head of sentence

https://nltk.googlecode.com/svn/trunk/doc/book/ch08.html




Word Sense Disambiguation

* Susan, the meeting chair, chaired the meeting
well from the big chair in the front of the
room.

— Leader of a meeting
— Action of leading a meeting
— An object to sit upon



Word Sense Disambiguation

This is VERY difficult for a computer.

Contexts are often the same and meanings
can be quite fine-grained:

— bank the financial institution, bank the building in
which the financial institution is housed

Annual contest: SENSEVAL

My method: assume the most common sense



Named Entity Recognition

 What are the people, places in the text?
 Use NLTK —it’s very good at this.

food tomy displeasure
Hercules

- Adam Claudio
prince And How —

counsel Don Pedro

Signior Benedick
Messenger maid

PEOSST BEATRICE Wel

Signior Leonato
constable  DON JOHN
DON PEDRODON PEDRO

Much Ado About Nothing

0
ol Tl 11.67

http://vialab.science.uoit.ca/docuburst




Semantic Categorization

* Placing a word into an ontology or sense
thesaurus based on meaning.

e Common resources include:
— WordNet
— Roget’s Thesaurus



WordNet

A large lexical database, or “digital dictionary”

Covers most English nouns, verbs, adjectives,
adverbs

Organizes synsets by meaning

Words are related to one another through
many different relationship types:

Xis a kind of Y, X has part Y, an X Ys, X is Y/has
property Y



Hyponymy

e The “IS-A” relation for nouns

{vehicle}
/\
{car, automobile}  {bicycle, bike}
/ \ \

{convertible} {SUV} {mountain bike}



SEMANTIC VISUALIZATIONS



DocuBurst

Collins, C.; Carpendale, S.; P Language Structure.
Proceedings of Eurographic




— T
/ systems compatibility/—\
criteria
e a

linear = “system numbers
naturaL/
diophantine
constraints
upper w
equations nonstrict
bounds
strict \\_/mequauons components J
: algorithnf—\
solutions construction

S,

sets

\\

minimal

Mihalcea and Tarau, 2004

Visualizations : Remarks of Senator Barack Obama: Super Tuesday

Download the latest Flash plugn here

Created by on Saturday May 03, 326 PM
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DocuBurst

games—>game
taken—>take

absolute,noun,10
chair,noun,2
moment,noun,11
game,noun,30
reality,noun,3
take,verb,13
represent,verb,17

game IS activity
chair IS furniture

Il




diapsid| reptilg

o[ 11986

Focus: P

POS: noun

Synonyms: dipterous insect, two-winged Tnseas,.:_ﬁpte;'an, dipteran ) )
Sense: insects having usually a single pair of functional wings (anterior pair) with the posterior pair reduced to small knobbed structures and mouth parts adapted for sucking or lapping or piercing




DocuBurst \

ovtans | Aot | |

Filter: Search

Sense Details:

High Anglican Church
Alexander Taylor
Lewis Carroll
Canon Edward Puseyalton Locke
_Richard Wallace
Donald Rackin Karoline Leach

Morton Cohen
Charles Lutwidge Dodgson

Jack the Ripper Rugby School
Charles Kingsley Oxford Oscar Rejlander
Thomas Vere Bayne
Christ Church Arthur Stanley
whooping cough
Julia Margaret Cameron

Mo Synset Selected

Root: Search
action quality idea writing period

Sense: Al |

Word Not Found

B

oit.ca/docuburst



Lexichrome

H bet:
lexichrome®™*
730 A WORDS [ TEXT /Il FINGERPRINT & ROGET'S THESAURUS © ABOUT LEXICHROME

643 (3.29%) 1579 (8.08%) 2268 (11.61%)

3035 (15.53%)

679 (3.48%)

1800 (9.21%) 2645 (13.54%)
orange

682 (3.49%)

white

1329 (6.8%)

1966 (10.06%) 2911 (14.9%)

yellow

Work in Progress with Chris Kim and Saif Mohammed

http://lexichrome.com




< all words associated with yellow
A WORDS [3TEXT

Gl=Ra e (s el Al PHABETICAL

cowardly

voutor 1v

saffron

& out of £

radiant

0 out ol

sandy

practically

Soutof 7

nugget

out of T

freasure

out of £

bee

11 out of 13

scatter

6 out of &

radiate

o OUL Ol

sun

Toutof T

lion

ut ot

butter

11 out of 13

lightning

8 out of 11

enlighten

out o

© ABOUT LEXICHROME

sunny

mustard

b out ol

insecure

b out of &

beehive

10 out of 14

sunshine



lexichrome?*"
22 PALETTE A WORDS

Nameless here for evermore.

And the silken sad uncertain rustling
of each purple curtain

Thrilled me - filled me with fantastic
terrors never felt before;

So that now, to still the beating of my
heart, [ stood repeating

at my chamber door -
Some late visitor entreating entrance
at my chamber door; -

This it is, and nothing more,

il

S

BN B

Once upon amidnight dreary, while

[ pondered weak and weary,
Over many a quaint and curious
Volm of fﬂrgﬂtten lore,

While [ nodded, nearly napping,
suddenly there came a tapping,
As of some one gently rapping,
rapping at my chamber door.
"'Tis some visitor, [ muttered,
“tapping at my chamber door -
Only this, and nothing more.’

-
-
i
.

-
-
-
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Ontology Generation

Keywords - ===> Bike, Bicycle

IR  — — — > Bike € Transmission €= Derailleur

Synonyms == == Tjre = Tyre = Bike tire

\WETUE]
Adjustments

]
]
]
\ 4

S

57

N




Entity Extraction

“Brakes failed going at 35 mph.”

[

[
[
v ¥ \

“brak” 6: {brak, brak system...} -|:D°c“me"t’ 123

Entity: 6
Location: 0

58
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Semantic Password Analysis

 What types of words do people use in their
passwords?

* Do the patterns of word use represent
security vulnerabilities?

R. Veras, C. Collins, and J. Thorpe, “On Semantic Patterns of Passwords and their Security Impact,” In
Proceeding of the Network and Distributed System Security Symposium (NDSS’14), 2014.




Extract words from
32 million passwords

Categorize them

Parse the results to
find structure

Create a password
guessing system
based on the model

Password Segment Semantic tag
hope87 hope wish.v.01
hope87 87 number
serenity serenity  trait.n.01
bishop5 bishop status.n.01
bishop5 5 number
goblue0507 go s.travel.v.01
goblue0507 blue

goblue0507 507 number
looted looted take.v.21
drift21 drift force.n.02
drift21 21 number
candysinger candy s.candy.n.01
candysinger singer musician.n.01
671soldier 671 number
671soldier soldier = worker.n.01
bravo100 bravo murderer.n.01
bravo100 100 number
egobrain ego pride.n.01
egobrain brain structure.n.04
pitcher9 pitcher  athlete.n.01
pitcher9 9 number
puppies puppies puppy.n.0l
church church  religion.n.02
‘ale‘8 ‘ special

‘ale’8 ale alcohol.n.01
‘ale’8 ‘8 num-+special
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Results

 Created best cracker on several measures,
including percent correct guesses

* Designing strategies to help people make
passwords more semantically secure — keep
the meaning but lower the probability



Results

Created best cracker on measure of % correct
guesses

Place names, male names very popular
“Cute” animals more common:
— Monkey, dogs, cats, dolphins

Emotional verbs like “love” are common

— People “love” male names 4x more often than
female!

Profanity is very common



News | GTA GTA

Is there ‘love’ in your online passwords?

After analyzing 32 million leaked passwords, a team of researchers from the University
of Ontario Institute of Technology has discovered that "love" is the most common
password verb.

Bl wrweet 55) 341 1 B reddinmis

By: Daniel Otis News Reporter, Pubilished on Fri Feb 13 2015

People are putting a little too much “love” into their online passwords.

El;cﬁem y otk &imes | hitp://nyti.ms/ IxafIL

MAGAZINE | NYT NOW

The

Secret |
Lifeof L.°
Passwords

We despise them — yet we imbue them with
our hopes and dreams, our dearest
mermories, our deepest meanings. They
unlock much more than our accounts.

By 1AM UREINA. WWde0 DY LESLYE DAVIS




LITERARY ANALYSIS
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@ Nora Visualization: emily-fulltext. nora
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Feature Table

File Data Views Analysis

RATID
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Literary Analysis: PoemViewer

* Phonetics, repetition
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Literary Analysis: Poemage

8006 Poemage v01
Poemage v 0.1 Modes: @ 2 3 shuffle  nodes
Set View Poem View Path View
5 achinations Calcite
SONIC RHYMES <achinafions Calcite

Identical Rhyme/Rhyme Riche
AET

Perfect Masculine :

Perfect Feminine

Perfect Dactylic

Semirhyme

Syllabic Rhyme

Consonant Slant Rhyme

Vowel Slant Rhyme

Pararhyme

Syllabic 2 Rhyme

Alliteration

Assonance

Consonance

clear beautiful mess.

=~ @

SwW

SH

CH

SK

Clark Coolidge

dcetonesimprinted

abliqueEwatcpon the GEmrcar barn oil wall

ocarina & mumps

qOucpwet green

I'd leave solekey tothis:game to my friend, gheepwater cat

dctopimpressed
weaving«andleturn on«computercigarette, paper wall
tarheels & balance

a lot of yellow&Tickdiecks

He'll have to hurry &carry away, to my blue friend-hustling-bringing

his moon &can

agate inked

merry melodies drool on&hankof wet lead star tool
crayon &sands

length of graniteditci- drill

It'sestickingoup the strand, his crystal flag, & the eels tube forqhat:

their parades efun

arcti @D

splinter dry -dcé spazz4UK®- ingaceésupperatChurc>
hard pinks & sponge breath

many forarms drift

Roller window going up on | repeat my offer food list in iron flakes

hover word show uncertainty custom set

http://www.sci.utah.edu/~nmccurdy/Poemage/

acetone
ligue yswatch

sole key

ace-supper gt church

show words show context fill intersecting paths
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Literary Analysis: Patterns

Featurelens

Filtering 20

Pattern contains : |
Search patterns

@ sclection and context
# Results only

- g :___> T T -
i ——::_/ =

Show
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e ? 4 = - The United Nations concluded in —
o 1999 that Saddam Hussein
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e e Y =

Trends per section : ; re_s_etl anthrax - enough doses to kill
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|3}

security
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57 12006
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52 time
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war
44 jrag s of sarin, mustard, and VX H
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“ ,,:J chemical agents also could kill

i untold thousands. He has not
next 100 =

. accounted for these materials.
-m N - - - s - B - X : e —
i o !=-+ = --+ = He has given no evidence
r

HCTL, Univessity af Maryland, 2007 he has not|that sadd:  fresdom terrorists wa that he has deslroved thern, |3]

http://www.cs.umd.edu/hcil/textvis/featurelens/




Literary Analysis: Patterns

T D READ 2007 SPEECH | FEEDBACK

T HAT WERE USED
The 2007 State of the Union Address

Over the years, President Bush's State of the Union address has averaged almost 5,000 words each, meaning the the President has delivered over
34,000 words. Some words appear frequently while others appear only sporadically. Use the tools below to analyze what Mr. Bush has said

5

| | Search ['or choosa a word here. |—‘
Use of the phrase "lraq” in past State of the Union Addresses Compared with other words
2001 2002 2002 2004 2005 2005 2007 2001 2002 2003 2004 2008 2008 2007
] 2 b T 18 34
- Irag
2 21 24 ar 18 34
- e Afghanistan
- = - : s - 13 3 5 3 2 4
— f_ Economyic)
B 7 13 17 14 23 &
Insurance
- : ] 1 f 1 k] 14

= Irag/iragi(s)

= - =ik - 2 21 24 27 18 e

Iran
= 2 3 1 3 ] 5
0il
i 1 3 g
o b stance of ‘Irag
The word in context e Enines ot i
IRAQ continues to flaunt its hostility toward America and to support terror. The Iragi regime has plotted to develop
anthrax, and nerve gas, and nuclear weapons for over a decade. This is a regime that has already used poison Social Security
gas to murder thousands of its citizens — leaving the bodies of mothers huddled over their dead children. This
i= a regime that agreed to international inspections — then kicked out the inspectors. This is a regime that has 15 2 2 2 18 3 2

something to hide from the civilized world
— 2002 {Paragraph 20 of 67}

* As & newly elected president, Mr. Bush

(no longer working) Ui 2001, i

WES 7 he State of the Union, but without the title

ot detiver s formsl State of the

27 speech to & joint session of Congr

ork Times




Twitter Contrast Diagrams

Clinton's Super Tuesday Speech CT— T 1 Obama's Super Tuesday Speech
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Clinton's Super Tuesday Speech Obama's Super Tuesday Speech
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VisArgue Project

leaving

jobs
e companies
b back
-4 percent
- trade_deals
30
economy
debt

increase

Lexical Episode Plots cut

- ® 8
l1'1 .
LI ™

back
Lexical Episodes are defined as a portion within the word sequence money

ta
where a certain word appears more densely than expected from its ,..,,,:

business

frequency in the whole text. For example, if the text contains 100 words ci s
people_that

and a certain word appears four times within the whole corpus, we would i
assume -with an equidistant distrubution- that this word would appear communities
young
every 25 words in the text. However, if the actual distribution of this word cities
lists —
is more dense in a certain part of the text, we define this as an episode. - A
community _—— o
campaign ——
Russia
[ episode ]
| - i ISIS _
lindex 4| Index 17 hﬁu}!_ | Indlex 34 wclrking
A East
M * ' . war
T 100
defend
Equidistant Iran
Distribution "T\ cleal
world
experience

Hillary

Mennatallah El-Assady, http://presidential-debates.dbvis.de/
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Many Eyes

* |BM system for uploading your data and
visualizing it

* You can share your visualizations (recall:
empowerment aspect of Critical Visualization)

e http://www-969.ibm.com/software/analytics/manyeyes/

80



Literary Analysis: Repetition

e

44 rose love is e
hits g colder
dog from hell personals love is ek
phwoarrr letter word love is i
s
love is et
= bsaaififid
drug ot
(- all
7 love is e
lave is this love is a i
stranger
T vinyl love is like magic love is in the air is well known and respected in the bird world 1o
love Is a - -
many splendored thing " love Is patient love is here 10 love is
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story by robert j lave is the killer app if you want ta fix your future love is love love is i
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By
love is 8
battlefield S :
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Literary Analysis: Repetition

Select a phrase

word1 J;I- i
wordl -~ ; ~ud
wordd -~ -...f;.,,-__"' -
word1 |;= ~al
wordl =~ T ===
word1 : i
wordi - ; ~ul
word1 ~ [space] ¥
or entet WOLE 0N

* and * [ submit
Filters

Shaws tap:| 100 |
| NSRS |
Hide cammon waords

Zoarm

In ot Feset 83

colling
charloie
william
maria
hingley hurst
e elizabeth
iﬂHE catherine
Frieml father
[rabier sism's
man.  sister
Kitty
mother
uncle
follies )
affection wishes vexation
grabbide smiles
asknished a""anle
—

proud
air
MAnner
GOUNEENANGE
address
fortune
BEase
ZRCOETE
good
Sense
numaur
ignorance
d55Urance
folly
= health
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shame
waniky
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i
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arae

underskanding




Literature Fingerprinting

— 11

(d} Simpson’s Index

I

{1 Hapax Dislegomena

(e} Hapax Legomena

Keim, D. A., & Oelke, D. (2007). Literature Fingerprinting: A New Method for Visual Literary
Analysis. In 2007 IEEE Symposium on Visual Analytics Science and Technology (pp. 115-122).
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Visual Readability Analysis

{a) clear separatlon b} po saparaticn ic) overlapping
& i
distribution of the — F
dttin ot e r—lI}—] | E:]_l I—{E——L _]—] ’—: = |
ho ground-ruth dats 3
0 ox 18 R " N f [
2y 1y ] B r
05-Wim-nl | wem l*—1-‘=Ii|r-11 ey 'm? - g 08-S -
‘tramsformation &
i e i i
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Figure 2: Mormalization of the feature values is done relatively o the values thal we observed for our ground-truth data sel. The graphic shows
the formulas and color scales for the 3 difierent caszes that are possible.

= - e
=Y S
2 —~ =
— T et
B —— i3 EnL Tl = Py
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—— = e
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(a)
|
colormap of overall readability score {c}

Figure 3: Screanshot of the VisRA 1ol on 3 different aggregation levals. (a) Corpus View (b) Block View (c) Detail View. To display single
features, the colormap Is generated as described in section 3.4 and figure 2.

Oelke, D.; Spretke, D.; Stoffel, A.; Keim, D.A., "Visual Readability Analysis: How to Make Your Writings Easier to
Read," Visualization and Computer Graphics, IEEE Transactions on , vol.18, no.5, pp.662,674, May 2012 doi:
- 10.1109/
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The inteniion of TileBars [B] s 1o provide a compact but yel meaningiul representation of Information Fetrieval
I:E} mmmmmmmmmmm Inferesting text patiems
which ane sugpested by the aystem, find meaningful co-occumences of ﬂnmamldmﬂiymtﬂnmmm

b This includes aspects like enswing contexiual coherency, a«oiding unkrndwn vocabulany and difficult grammatical
{ } sbnuciures.

Figure 5: Two example sentences whose overall readability score is about the same. The detail view reveals the different reasons why the
sentences are difficull 1o read.
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{a) (b) {c)

Figure &: Revision of our own paper. {a) The first four pages of the paper as structure thumbnails before the revision. (b) Detail view for one of
the sections. (c) Structure thumbnails of the same pages after the revision.
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Literary Analysis: Readability

The state of our union is ... dumber:

How the linguistic standard of the presidential address has declined

Using the Flesch-Kincaid readability test the Guardian has tracked the reading level of every State of the Union

N 2 December 1823 2 December 1913
James Monroe delivers an address that would lster become Woodrow Wilson's speech follows more than
26 known as the Monroe Doctrine, a key tenet of US foreign 100 years of the address being deliverad to
policy for almost twe centuries Congress 35 a written submission. His precedent
! is {mestly} fallowed to this day
24 —
3 January 1934
27 Franklin D Roosevelt changes
E the name of the address from
i - the President's Annual Message
7 20 - to Congress to State of the Union
] 16 January 1981
a 3 ! Timmy Carter's final address,
%".. 18 b ¢ o x ' delivered as 2 written message,
= 1 i . H iz the longest ever state of the
o > 4 > d union
g 16- - & #-— | .
| . P
T 14
< .
B ¥
124 Number of words =
~
30,000 -
10 3,000 —
o
a4
T T T T T T T T T T T 1
1800 1820 1840 1860 1820 1900 1920 1840 1960 1980 2000

http://www.theguardian.com/world/interactive/2013/feb/12/state-of-the-union-reading-level

Year of address
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Computational Journalism
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1720 1730 1740 1750 1780 1800 1810 1820 1830 1840 1850
1TH 2|
Sort list: ;-Chrqnqlpgy of all dates * | v 072 1 0 0 =
S .| verum corpus K. 618; and the unfinished Requiem K. 626.
® 1787 Beethoven visits Vienna
- : Mozart's financial situation, a source of extreme anxiety in 1790, finally began 0Z43 d
o 28 May 1787 Mozart's father dies to improve. Although the evidence is inconclusive, it appears that wealthy
® Oct 1787 Don Giovanni premisres patrons in Hungary and Amsterdam pledged annuities to Mozart in return for
the occasional composition. He is thought to have benefited from the sale of Mozart fell ill while in Prague for the 6 September 1791 premiere of his opera La clemenza di Tito, written in that same
@® Dec1787 Mozart obtains patrenage dance music written in his role as Imperial chamber composer. Mozart no Ao o Fie e Extpenon's Eoronasion bes s
longer borrowed large sums from Puchberg, and made a start on paying off his
" 27 Dec 1787 - 29 Jun Theresia Constanzia Adelheid Friedericke Maria debgts g g Paying
1788 Anna Mozart B
e 1788 Don Giovanni premieres in Prague He experienced great satisfaction in the public success of some of his works,
i " notably The Magic Flute (which was performed several times in the short period
@ 1788 e e between its premiere and Mozart's death) and the Little Masonic Cantata K.
P4 Apri1788 - Aug 1788 By mid-1788, Mozart and his 623, premiered on 15 November 1791.
& 16 Nov 1789 Anna Maria Mozart Mozart fell ill while in Praque for the 6 September 1791 premiere of his opera
(5 1790 Mozart's financial situation improves
® 1790 Last 3 Da Ponte operas priemiere and conducted the premiere of The Magic Flute on 30 September. His health
® 1791 Mozart's last year was, until deteriorated on 20 November, at which point he became bedridden, suffering
from swelling, pain, and vomiting.
M 26 Jul 1791 - 29 Jul Erans Xaver Wolfoans Mozart
ranz Xaver Wolfgang Mozar
1844 L Mozart was nursed in his final illness by his wife and her youngest sister, and
was attended by the family doctor, Thomas Franz Closset. He was mentally
RS Mozaxt () occupied with the task of finishing his Requiem, but the evidence that he
[ ] 30 Sep 1791 He continued his professional functions actually dictated passages to his student Franz Xaver S-ssmayr is minimal.
L] 15 Nov 1791 Rt WenE Crinsd poesmmin Mozart died in his home on 5 December 1791 (aged 35) at 1:00 am. The New
@® 20 Nov1791 Mozart's health deteriorates Grove describes his funeral:
L J 05 Dec 1791, 01:00 Mozart dies Mozart was interred in a common grave, in accordance with contemporary
® 07 Dec 1791 Mozart is buried Viennese custom, at the St. Marx Cemetery outside the city on 7 December. If,
. as later reports say, no mourners attended, that too is consistent with Viennese
® 185 Jahn writes about Mozart burial customs at the time; later Jahn (1856) wrote that salieri, S-ssmayr, van
o Mar 1789 Mozart meats Joseph Haydn | Swieten and two other musicians were present. The tale of a storm and snow is n This timeline was created w imeLineCuran
P TR T e B A A

Fulda et al

http://www.cs.ubc.ca/group/infovis/software/TimeLineCurator/ 90
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Social Patterns from Text

* HistoryFlow — edits on Wikipedia

version 1 version 2 version 3 version 4
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“Evalution™ COLOR E{ =% [ s o SPACING
from wikipedia R '\__ edevdusl o]tk chaeeps t 1eot age W s O wer e

Lezoor "Clarided and NPOWed recent changes. Inan sriche o evolutionany bology, we &re only Conshienng nabursl causes, relocabe ofher Causes 10 Sacton of Creabion Vs evollon "
aulars pasle s 7

¥ Nias € ra-.\rm' & 3reng corngchs
|'|.- o Ehal digld Snd e study of pealags.

“Genetic drift

Genetic drift des |:-' ‘:m-' chan :m-' in gene frequency

Iy a1
matng papulations, which sim .'\-l'r canrt h:-.'c
enmugh offspring to maintain the same gene
distribution as the parental gensration.

Rare sporadic events (voleanic explosion,
meteas impack, sbe.

Development of cvolutionary theories

Fernanda B. Viegas, Martin Wattenberg, and Kushal Dave ,2004
Studying cooperation and conflict between authors with h/ﬁ“ory
flow V|suaI|zat|ons In Proc. CHI '04.
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SENTIMENT VISUALIZATION



Sentiment Analysis

* Business intelligence:

— Do people like my
product/restaurant/movie/hotel?

— Why or why not?
* Forensics and medicine:

— State of mind analysis based on social media
* Emotional profiling / psycholinguistics

— Understanding users -> individualization

— Targeted advertising



Sentiment Analysis

* Language Processing:
— Stemming
— POS Tagging
— Dependency Parsing
— Named Entity Detection

* Granularity:
— Positive/negative/uncertain

— 8+ emotions
— Word, sentence, paragraph, document, corpus level



Resources and Datasets

e NRC Word-Emotion Lexicon:
— Saif Mohammad, 2013

http://www.saifmohammad.com/WebPages/Researchinterests.html

e LIWC:
— James Pennybaker et al., 2007:

* Opinion Mining Dataset:

— Bing Liu, 2004 —current
http://www.cs.uic.edu/~liub/FBS/sentiment-analysis.html
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Twitter Sentiment Viz

sentiment viz
Tweet Sentiment Visualization
I Sentiment I Topics Heatmap Tag Cloud Timeline Map Affinity Tweets _
s vancouver (374)
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upset happy
5]
unpleasant e pleasant
sad contented
unhappy Lerene
v
depressed relaxed
unpleasant
low confidence bored calm
subdued

Keywords: ivana:ouverl [ Query
Healey and Ramaswamy, 201_culty/heaIey/tweet_viz/




SentimentState

* Tweets over time, categorized using an
emotion lexicon

e Examine Tweets in context, filter based on
time and emotions

Scantlebury and Collins, 2014. http://vialab.science.uoit.ca/sentimentstate
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This movie was actually neither
that funny, nor super witty.




Stanford Sentiment Parser

* Recursive neural network built on top of
grammatical structures
* Trained on Stanford Sentiment Treebank

— Parse trees labelled with sentiment scores
— Crowed-sourced and editable

Socher et al. Recursive Deep Models for Semantic Compositionality Over a Sentiment Treebank.
Conference on Empirical Methods in Natural Language Processing (EMNLP 2013).




Sentiment Trees

You can double-click on each tree ngra to see its expanded version with greater details. There are 5 classes of sentiment c|ass'iﬂbat1iann:.very_
negative, negative, neutral, positive, and very positive:

©
® © ®
© @ @ ®
This  movie does nt ' o
= e ®
e 00 ®

clevernass g

intelligent humor

Al labels are now correct




Parsing is Needed!

e Stanford Sentiment Treebank:
— http://nlp.stanford.edu/sentiment/treebank.html
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Challenges

* Word-counting techniques are fast, but
Inaccurate

— Sarcasm, quotes, metaphorical language

e Accurate methods are slow/difficult to run
over big data



Yingcai Wu et al. 2010. Opinio
Visualization and Computer G
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Information Retrieval

* Visual query formation
* Exploration of collections

» Single/comparative document content
visualization



Visual Query Formation

* Rich specification of linguistic constraints



VQuery: Steve Jones 1998
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Reb obinson

Rebecca Robinson is a Masters’

candidate in the Department of

Justice and Social Inquiry at Arizona

State who is currently conducting

research on Morocco. | discovered

her blog after reading her thoughtful

comments on other Morocco-related blogs and immediately
wanted to interview her. She was kind enough to share her

perspective on the blogoma with me. Jillian York: What sparked
your initial interest in Morocco, and specifically the blogoma?

Rebecca Robinson: | earned my B.A. in Internationa...

Mar 11, 2008 by Jilian York on Global Voices Online - Weblog
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Protests

Iran:isiamis)
bloggers
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Exploration of Collections

 Provide overview of:
— entire collection

— subset matching a query

* Clustering and categorization



Galaxies

SPIRE Version 2.2.1 for Solaris (06/25/97)
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Andrew headed west after sweeping d
sing at least sight deaths and severe property

\damage. (08/26/1982) Al least three people died on 08/30/1992
iwhen Hurricane Andrew crossed the Bahamas. (08/26/1992) Ms
|Kate Hale, director of emergency services in Florida’s Dade
|County, which bore the brunt of the storm, estimated that Andrew
|had already caused Dollars 15bn to Dollars 20bn (Pounds
|7.5bn-Pounds 10bn) of damage. (08/27/1992) HURRICANE
| Andrew, claimed to be the costliest natural disaster in US history
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™ Hurricane Andrew, Hurricane, Andrew, causec | inflicting severe damage on'iral communities but narrowly
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\in respect of Hurricane Andrew claims.
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INTELLIGENCE ANALYSIS



Characteristics

Multiple data streams

Different data types: geolocation, phone calls,
travel records, paper records, video
surveillance, ...

Streaming data at different rates

High cost of failure

124
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John Stasko and colleagues, numerous papers: http://www.cc.gatech.edu/gvu/ii/jigsaw/

126



Jigsaw:
Supporting Investigative Analysis
through Interactive Visualization

John Stasko, Carsten Gorg,
Zhicheng Liu, Kanupriya Singhal

School of Interactive Computing & GVU Center
Georgia Institute of Technology




OPEN RESEARCH AREAS



Trust

Unquantifiable uncertainty

Data Processing De




Multilanguage

* Do the same techniques work for non-
Western languages?
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Term / Concept Ambiguity

* Most meaning comes from our minds and
common understanding.

 “How much is that doggy in the window?”

— how much: social system of barter and trade (not the
size of the dog)

— “doggy” implies childlike, plaintive, probably cannot
do the purchasing on their own

— “in the window” implies behind a store window, not
really inside a window, requires notion of window
shopping

(Hearst, 2006)
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Multi-corpora
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each level!
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Proper Nouns

* Do not appear in ontologies like WordNet
* Challenging to translate

* Holy Grail: NNPs + sentiment + visualization



Interactivity: Linking to Text
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Legibility
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Legibility

* Overlay or Background Interference
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Domains of Application

Medicine: electronic medical records

Business: social media analytics, corporate
document collection management

Crime Prevention and Intelligence Analysis:
find threats in communications and blogs

Legal: sift through evidence, e.g. millions of
emails, to investigate fraud

Literary and History Scholarship
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CONCLUSION



TextVis Survey

About  Summary  Add eniry

Text Visualization Browser
A Visual survey of Text Visualization Techniques
Provided by ISOVIS group

Techniques displayed:

335

Search:

skl

Time filter:
1976 2016

S

© ISOVIS group 2014-2016. All rights for the technique images belong to their respective owners.

Version 1.7.6. Last updated: October 13, 2016
http://textvis.Inu.se/

This website is using Google Analytics (for statistical purposes only)
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Summary

e Text visualization is an exciting area of ongoing
research — check out recent workshop papers
at textvis.org and vis4dh.org

e Text visualization bridges visualization design,

interaction design, and natural language
processing
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