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https://www.kirellbenzi.com

Why visualize text?

Faster understanding: get quick insights on what | am reading

Comparison: compare document collections, or inspect evolution of
collection over time

Clustering (grouping): classification or topic extractions

Correlation: compare patterns in the current text to other datasets

[Heer]



Characteristics of a textual representation

Abstract representation of the data
Powerful representation to describe

Linear perception

Semi-structured

grammar, punctuation, words, sentences
paragraphs, typography, calligraphy

Different across population groups!



Raw text visualization

graph.js — ~/work/jazzviz

Benedict Arnold's expedition to Quebec

From Wikipedia, the free encyclopedia

In September 1775, early in the American Revolutionary War, Colonel Benedict Arnold led a force of
1,100 Continental Army troops on an expedition from Cambridge, Massachusetts to the gates of Quebec
City. The expedition was part of a two-pronged invasion of the British Province of Quebec, and passed
through the wilderness of what is now Maine. The other expedition invaded Quebec from Lake
Champlain, led by Richard Montgomery.

Unanticipated problems beset the expedition as soon as it left the last significant colonial outposts in
Maine. The portages up the Kennebec River proved grueling, and the boats frequently leaked, ruining
gunpowder and spoiling food supplies. More than a third of the men turned back before reaching the
height of land between the Kennebec and Chaudiére rivers. The areas on either side of the height of
land were swampy tangles of lakes and streams, and the traversal was made more difficult by bad
weather and inaccurate maps. Many of the troops lacked experience handling boats in white water,
which led to the destruction of more boats and supplies in the descent to the Saint Lawrence River via
the fast-flowing Chaudiére.

By the time that Arnold reached the French settlements above the Saint Lawrence River in November,
his force was reduced to 600 starving men. They had traveled about 350 miles (560 km) through poorly
charted wilderness, twice the distance that they had expected to cover. Arnold's troops crossed the Saint
Lawrence on November 13 and 14, assisted by the local French-speaking Canadiens, and attempted to
put Quebec City under siege. Failing in this, they withdrew to Point-aux-Trembles until Montgomery
arrived to lead an unsuccessful attack on the city. Arnold was rewarded for his effort in leading the
expedition with a promotion to brigadier general.

Arnold's route through northern Maine has been listed on the National Register of Historic Places as the
Arnold Trail to Quebec, and some geographic features in the area bear names of expedition
participants.

Rich text

graph.js

import from 'lodash';
import : from 'cytoscape';

import from 'request-promise';

// Local -imports
import s, {ba } from './settings'

import i from './style/mjf.cycss';

let dinstance = null;
let cy = null;

TEXT VISUALIZATION

Characteristics of a textual representatic

Why visualize text?

Raw text visualization

Rich text

tOverview + details with minimap?

JavaScript & * : base16-tomorrow-dark-theme P master ¥ 4
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UTF-8

2 Spaces

Overview + details with minimap



Text datasets

Documents

Web pages, articles, logs, books, emaills,
comments, source code, tags

Collections of documents

Messages (chats, emails, letters), social
profiles, publications

P trace.log - Notepad
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Software Design
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User Interface

1S
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JSON

JavaScript
MySQL
Databases

Front-end

Mathematics

Unix
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Challenges of text viz

Summarizing text?

High dimensionality, if possible summarize text with text. Choosing
the right keywords?

Providing relevant context to assist the reader?
Need to understand the semantics
Show (or provide access to) the source text.
Ontologies extraction

Needs to understand the domain in addition of the previous points



In practice

Determine your analysis task
Find the best tools and models to match the task:

Read the litterature, look at other data viz, softwares, etc



Text as data



Cannot be used as nominal data: (20,000+) words
Cannot simply do an equality test

Some words are correlated: Paris, New York, Madrid
Ordered: January, February, March

Conjugated, tenses, antonyms, synonyms, etc.

Words are ambiguous

Homophone Homograph
Same pronunciation, Same spelling,
different meaning different meaning

Same pronunciation Same spelling

<+ NN 5 NN N U G NN N O l-l-l-l-l-l-l-l

,___=____L_ P eteronym i

IHomorIym Different
IHeterograP . Different || pronunciation :

Different | meamng
I : and meaning |
|| spelllng and ! e.q. lie l| eg desertg i

|Ieg‘?.§3'/"t9,,o i (U”Wth)/ 'I andre lon)/ |

| Different | pronunciation :
= spelling Identical | eg the (before :
e.g.gases/ words vowel sound)/
gasses | the (before con- :

e sonantsound) :

ynonym

Same meaning Words with different spelling,

pronunciation and meaning



Text processing pipeline

Default English stopwords list

1. Tokenization

Segment text into terms: “a sentence” -> [“a”,
“sentence]
Remove stop words
Remove numbers and symbols: #love, @potus, yo!!!!?
Define what to do with entities: Google, U.S.A



Named Entity Recognition

Goal: label named entities in a text
James Bond -> PERSON
Germany -> COUNTRY
Rue du Petit Chéne -> ADDRESS
(555) 142-3432 -> PHONE NUMBER
How do these entities relate?

Example: Check co-occurences in short term window (5 words)



Named entity Recognition

Google, headquartered in Mountain View, unveiled the new Android phone at the Consumer Electronic ANALYZE
Show. Sundar Pichai said in his keynote that users love their new Android phones.

See supported languages

Entities Sentiment Syntax

(Google)q, headquartered in (Mountain View)g, unveiled the new (Android)4 {phone)3 at the (Consumer Electronic Show)7. (Sundar Pichai)g

said in his (keynote)q that (users), love their new (Android)4 (phones)g.

1. Google 2. users
Sentiment: Score 0 Magnitude 0 Sentiment: Score 0.7 Magnitude 1.5

Wikipedia Article Salience: 0.15

Salience: 0.26

3. phone 4. Android
Sentiment: Score 0 Magnitude 0 Sentiment: Score 0.4 Magnitude 0.9

Salience: 0.13 Wikipedia Article



https://cloud.google.com/natural-language/?utm_source=google&utm_medium=cpc&utm_campaign=emea-fr-all-en-dr-skws-all-all-trial-e-gcp-1002258&utm_content=text-ad-none-any-DEV_c-CRE_167381066147-ADGP_SKWS+%7C+EXA+~+M:1_FR_EN_ML_NL+API_natural+language+api-KWID_43700016296503440-kwd-79675488813-userloc_1005964&utm_term=KW_natural%20language%20api-ST_natural+language+api&ds_rl=1245734&gclid=EAIaIQobChMI1M_p3cGd1gIVaLvtCh0hRwrQEAAYASAAEgLusfD_BwE&dclid=COuMvN_BndYCFUJEGwod0DEHpg

Token normalization

2. Stemming
Set of rules to remove characters from words (fast and simple)
"fishing"”, "fished", and "fisher" to the root word, "fish"
3. Lemmatization
Complex process to find the dictonnary form of a word (needs a dictionnary)
better -> good, went -> go
4. Ordered word mapping

From tokens to IDs: go -> 1, good -> 2



Use a library! Gensim, Spacy, Tensorflow
Beware of text input! Gr8t m8t, u rok, c u [8tr

Don’t stem entities

NATO (North Atlantic Treaty Organization) -> NAT
(Network Address Translation)

Reverse stemming when presenting to the user

the boy's cars are different colors

the boy car be differ color



Bag of words

N-gram with N=1, called unigram
Words are taken individually, no relationships, no ordering
A document = vector of term weights

each dimension corresponds to a term (10,000+)

each value represents the relevance (simple term counts)

Aggregate into a document-term matrix



Antony
Brutus
Caesar
Calpurnia
Cleopatra
mercy

worser

Document-term matrix

Antony and Cleopatra

157
4
232
0
57
2
2

Julius Caesar

73
157
227

10

0
0

0

The Tempest

0

- W O O O O

Hamlet

0

- 0N O O N =

Othello

= O O O = O

Macbeth

© =, O O = O

[Heer]



Wordcount

WORD

‘ PREVIOUS WORD NEXT WORD ’

t e a d a ;hat_‘ .I.S1] i) 10n4 he1 With 2 by have thls bUt hiS from whicho we 1 there were do al has wil [ whas maoowt
5 6 e '

1 2 3 4

CURRENT WORD

FIND WORD: P> BY RANK: P> REQUESTED WORD: THE 86800 WORDS IN ARCHIVE

RANK: 1


http://www.wordcount.org/main.php
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Tag cloud

Pros

Can help with an initial query e.g. identifying the main words.
Cons

Bad visual encoding (size vs. position)!

No structure

Inaccurate size encoding (long words are bigger)

Layout is unstable, difficult to compare two tag clouds



respect
happe ned
health
~ better (axes

bring o d baCk
america percent thi ngs

badway
esident

reat

talk
big

never tax

"otk done raq ||y

able first
Jjobs

states
gverl

something actialy caman
0Mme dauiddlly . campaign
women amern:c-ml :

te|| YEAISPaY debt

good e

money

th | n k USt comelSIS '
Iot pe ple I
now

car k out
Wl ‘ |Wa IrT]]ghay negh

th ing help

CO U n t ry new | |Say ii,'éqJ
‘OOkmake much iran

need kind

wants went

even ime give mosul

business trade
saying

companies

g Obama ‘ talking

believe united important

nuclear disaster

Words unique to each candidate and those used by both,

A adjective/adjective by Hillary Clinton

A adjective/adjective by Donald Trump


http://mkweb.bcgsc.ca/debates2016/?debate=clinton-trump-04

Adjective-noun pairs

baked bar DEST chef
fish food fresh

NOUT iinc love Mango

people
expensive or cheap?

walit

SUS

SpICY

table worth

really restaurant roll

eal

|

—<—

“long wait” or “no wait™?

[Yatani 2011]

what type of sushi roll?

sure in striped bass

bz best sf

aked sea bass beSt Su Sh | other person
' slow service '
fresh fish  mare hour sushi bar
MUusse .
sushi chef baked only thing
_ long time sushi restaurant good food
Ion)g wait ]
long line hawaiian roll reasonable price
baked mango
cmall place delicious everything
Mentioned 63 times !ﬁ

possess sage of the halos wisdom , and know In advance = only accepts cash

and the waits will be long and arduous .
ves , its a long wait , learn the master of zen If you want to eat here .

we came here early to try to avoid the long wait most people here talk about .

- - = A — - .- - A - i di v - A . -




Tips

Use adjective-noun word pairs for reviews, more descriptive than bag of
word model

Generate longer, more meaningful phrases

Show keyphrases within source text



Term frequency
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[Kessler 2017]


https://github.com/JasonKessler/scattertext

Document viz



Information retrieval

iphone § Q

All Images News Shopping Videos More Settings Tools

Apple's iPhone X will stand for 'exclusive'

The Verge - 1 hour ago

Today's iPhone launch, coming a full decade after the release of the original iPhone,
will feature a device quite similar to Apple's first ever ...

How to watch Tuesday's big iPhone event live

I\/I atC h q u e ry St ri n g With d OC u m e ntS r = \(/:Vﬁs(; ?5110I’(l)c())uirPahg:ne Isn't as Crazy as It Sounds

In-Depth - TIME - 1 hour ago

Live from Apple's iPhone 8 / iPhone X event
Live Updating - TechCrunch - 6 hours ago

Apple iPhone Announcement 2017 Liveblog

Provide context with picture and query A Yo By A 51000 N Phone
string in bold

-

CNBC WIRED TIME TechCrunch  Wall Street Jo..7. New York Tim...

View all

Ahead of iPhone X day, Samsung teases 2018 foldable phone ...
TechCrunch - 3 hours ago

Apple is preparing to draw scores of eyes to Cupertino later today as it unboxes a
clutch of new iPhones, including a new premium handset, ...

Apple's new iPhone will probably cost more than a MacBook Air
Los Angeles Times - 19 hours ago

On eve of iPhone X launch, Samsung CEO teases foldable phone
Android Authority (blog) - 4 hours ago

View all



List View

Lists Optons )
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[Gorg et al., 2007]
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THE WORDS THAT WERE USED

The 2007 State of the Union Address

Ower the years, President Bush's State of the Union address has averaged almost 5,000 words each, meaning the the President has delivered over
14,000 words. Some words appear frequently while others appear only sporadically. Use the tools below to analyze what Mr. Bush has said.

' Search | or choose a word here.

g

Use of the phrase "Tax" in past State of the Union Addresses

2001% 2002 2003 2004 2005 2006
29 7 13 21 11 10

The word in context

Next Instance of 'T ax

2007
10

| believe in local control of schools. We should not, and we will not, run public schools from Washington, D.C. Yet
when the federal government spends TAX dollars, we must insist on results. Children should be tested on basic
reading and math skills every year between grades three and eight. Measuring is the only way to know whether all

our children are learning. And | want to know, because | refuse to leave any child behind in America.

-- 2001 (Paragraph 14 of 73)

READ 2007 SPEECH | FEEDBACK

Compared with other words

20017 2002 2003 2004 2005 2006 2007

Tax
29 7 13 21 11 10 10
Afghanistan
- 13 3 5 3 2 4 {t‘)
Economy{ic)
B 7 13 17 14 23 8
Insurance
2 - 1 6 1 3 14
Iraqiraqi(s)
2 21 24 27 16 34
Iran
2 3 1 3 6 5
Qil
1 - - 3 S

Social Security

15 2 2 2 18 3 2

* As a newly elected president, Mr. Bush did not deliver a formal State of the
Union address in 2001, His Feb. 27 speech to a joint session of Congress
was analogous to the State of the Union, but without the title.

Ben Werschkul/The New Yok Times

New York Times
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http://www.babynamewizard.com/d3js-voyager/popup.html%23prefix=&sw=m&exact=false

ommon local context

SEARCH: EN
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scintillation

glister

glisten

gleam  glint

sparkle shine
O
@)
e)
glitter « |
coruscation

EDIT B FrRINT =@ SHARE
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the quality of shining with a bright
reflected light

the occurrence of a small flash or
spark

:: ADJECTIVES ONO OFF O

be shiny, as if wet

-
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1
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[ThinkMap]
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! Really need a pair right
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[Wattenberg]


https://www.jasondavies.com/wordtree/?source=flickr-comments.txt&prefix=Thank%20you%20so%20much

WordTree review

Pros

useful for n-gram visualisation n > 1

show recurrent concordance (common local context) of repeated structures
Cons

Starting word?

What about other type of structures (Syntactic, lexical) ?



Phrase nets

Look for specific linking patterns in the text: ‘A and B’, ‘A at B’, ‘A of B’, etc
Visualize patterns in a node-link view
Node size Is proportional to occurences

Edge direction follows the text pattern

[van Ham et al.]



Select a phrase
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damp dark heair
war silent
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small

weak
numble



Edge compression
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SISter character
air books
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- uncle
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shame vexation amiahle

health fortune
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Document content viz

Visual aspect: Word position, browsing, brush & link
Semantic aspect: Word sequence, hierarchy, clustering

Both: Spatial layout reflects semantic relationships

Interactions should support visual analysis + modifications of the model

[Heer]



Evolving documents



How to depict contributions?

Get urls
GET /api/urls

200 OK

{

ne | I: I . "
" ||. "GET ;

}"latest server _api version":"1.0.0"
"latest features api version":"1",
"latest client version”:"1.0.0",

wiay £V 14

» May 30, 2012, 11:32 AM

Current version
B Kirell B

April 2012

» April 13, 2012, 4:39 PM

B Kirell Benzi
B Jean Rossier

» April 10, 2012, 4:59 PM
B Kirell B

April 2, 2012, 1:54 PM

B Jean Rossier

» April 2, 2012, 11:46 AM

B Kirell Benzi
B Jean Rossier

March 2012

» March 30, 2012, 12:31
B Kirell Benzi

P March 30 2012 10:38
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Kirk McElhearn Today, 11.06
AM How about cut for this?

1 o' 59,145 Words ge 1 of 133
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The Aspern Papers
by Heary James

I had taken Mrs. Prest into my senfidencetrust; in

truth, without her 1 should have made but litte
advanceprogress, for the fruitful idea in the whole
business dropped from her [riendly lips. It was she who
wventedproposed the short cut, who severed the
Gordian knot. It is not supposed to be the nature of
women to risc-as-a-genorak-thing to the largest and most
liberal view —I mean of a practical scheme; but it has
struck me that they sometimes threw off ashow bold
amtudcseoneeptton—mh as a man would not have

risen to—with singular serenity. "Simply ask them to

take you in on the footing of a lodger"—1I don't think
that unaided I should have nsen to that. I was beating
about the bush, trying to be ingenious, wondering by
what combination of arts I might become an

acquaintance, when she offered this happy suggestion

oY Q-

&~

™ .C-'ﬁ


https://images.macworld.com/images/howto/graphics/143554-aspern1_586.jpg

GIt commits

————— — v ——— ———— -

- <title>D3 Boilerplate</title>
+ <title>D3 test charts</title>
<link rel="stylesheet" type="text/css" href="main.css">
</head>
<body>
- <div id="viz"></div>
+ <div id="viz" class="svg-container"></div>
<script type="text/javascript"” src="bundle.js"></script>
</body>
</html>

41 mmmm app/main.js View v

@@ -1,21 +1,30 @@

-'use strict’;

-require("./main.scss"); // will build CSS from SASS 3 file
-import _ from 'lodash'; // imports

import * as d3 from 'd3’;

-// Test ES6 and d3

-const data = [1, 2, 3];

-const [x, y] = [70, 100]; // Array destructuring

+// Local imports

+import { createCircleChart } from './circle'; // named import

+import makeBarChart from './bar'; // name is irrelevant since it is a default export



Animated traces

is to make up for much destruction at some period | Preservation of Farvoured Traces Fast
of life; and this period in the great majority ot

cases is an early one. If an animal can in any way VI Vil VLl X X A i R AV
protect its own eggs or young, a small number may ESSEES == ESSSE 4 =
be produced, and yet the average stock be fully =55

First Edition (1859) M Second Edition (1860) M Third Edition (1861) M Fourth Edition (1866) M Fifth Edition (1869) Sixth Edition (1872) [Ben Fry]


http://www.benfry.com/traces/

version1 version2 version3 versiond

I |
mary g i
andrew

visualization view \ . - _
with revisions N2 ' e T AT, : abuticy cf chzociats
equally spaced out W o — =N ‘ N ChCoalice 13bel £4 &

e s - - e - -

. “
- - re

ODilTerent xunds of gwculate

visualization view
with revisions
spaced out by
date

[Viégas et al.]


http://www.bewitched.com/historyflow.html

Visualize vandalism on Wikipedia
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http://hint.fm/projects/chromogram/
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Conversation Vviz

Senders, receivers (who)
Content (what), temporal patterns (when)

Information flow: Who x Who x What x When



Newsgroup Crowds and Authorlines

[Viegas & Smith]
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http://alumni.media.mit.edu/~fviegas/papers/authorlines.pdf
http://alumni.media.mit.edu/~fviegas/papers/authorlines.pdf

author:  jillyb@mail.com
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Mountain (email

[Viegas et al.]
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Document collections
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[Collins et al.]


https://www.research.ibm.com/visual/papers/paralleltagclouds.pdf
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http://www.shixialiu.com/publications/kddtiara/paper.pdf

Document projections

Embedding Projector
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http://projector.tensorflow.org/

Topic modeling

Assume documents are a mixture of topics
Topics are (roughly) a set of co-occurring terms
Two common techniques:
Latent Semantic Analysis (LSA) or Latent Semantic Indexing (LSI)

Latent Dirichlet Allocation (LDA)



LSA viz

| SA uses a term-document matrix which G E U e 8o B BN m ke g8 w8

describes the occurrences of terms in ‘mr "
documents wove: [l

illegal

Welight of element proportional to the
number of times the terms appear ineach ...
document (rare terms are upweighted to -
reflect their relative importance)
SVD to decompose the term-document -
matrix A into a term-concept matrix U, a i

defense

singular value matrix S, and a concept-
document matrix V in the form: A = USV".


https://en.wikipedia.org/wiki/File:Topic_model_scheme.webm

LDA viIz

Selected Topic: 0 Previous Topic | Next Topic | Clear Topic

Intertopic Distance Map (via multidimensional scaling)

LDA is a generative statistical model

LDA represents documents as .

mixtures of topics

LDA model might have topics that

can be classified

as CAT related and DOG related.
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1. saliency(term w) = frequency(w) * [sum_1 p(t | w) * log(p(t | w)/p(t))] for topics 1, see Chuang et. al (2012)
2. relevance(termw ltopict) = A * p{w I t) + (1 - A) * p(w | t)/o(w); see Sievert & Shirley (2014)


http://www.apple.com

More examples

Text Visualization Browser
A Visual Survey of Text Visualization Techniques (IEEE PacificVis 2015 short paper)

Provided by ISOVIS group
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