VISUALIZING TEXT




RECAP

STRUCTURED DATA UNSTRUCTURED DATA

0176 0387 0300
0384 0564 587
0309 0654 729
1266 0750 1056 0936
0326 0643 0337
03586 03529 0340 0329
0485 0560 0428 062




(TODAY)

VISUALIZING TEXT



nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in
culpa qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit
ame%e‘g aQ[IFFEB:’Elﬁ;EO eiusmod tempor incididunt ut labore et
dolor a I inim veniam, quis nostrud exercitation
ullamco laboris nj Q AU ea commodo consequat. Duis aute irure dolor
in reprehenderit E mm t esse cillum dolore eu fugiat nulla pariatur.

Excepteur sint Oﬂﬂs &GI 6l \ QST pa qui officia
deserunt mollit ai IR UBED})KM r sllt-ﬂet, consectetur
adipisicing elit, SHEG ig1s ' QNAE llilgr M'if e magna
aliqua. Ut enim ad A¥i H%mﬁm 'tt(t 0 IJQ 3001&3 nisi
ut aliquip ex ea ¢ o consequat. Duis aute irure dolor in reprehenderit in
voluptate velit e Hum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id
est laborum. Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim

veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum






WHY

 Toassist Information retrieval
 Toenable linguistic analysis
« To augment analytics on mixed data

[ Qe

Themescape Visual Thesaurus Thread Arcs



WHY

UNDERSTANDING: GET THE "GIST" OF A DOCUMENT

GROUPING: CLUSTER FOR OVERVIEW OR CLASSIFICATION

COMPARE: COMPARE DOCUMENT COLLECTIONS, OR
INSPECT EVOLUTION OF COLLECTION OVER TIME

CORRELATE: COMPARE PATTERNS [N TEXT TO THOSE IN
OTHER DATA, E.G., CORRELATE WITH SOCIAL NETWORK



WHAT IS TEXT

DOCUMENTS

ARTICLES, BOOKS AND NOVELS
COMPUTER PROGRAMS
E-MAILS, WEB PAGES, BLOGS
TAGS, COMMENTS

COLLECTION OF DOCUMENTS

MESSAGES (E-MAIL, BLOGS, TAGS, COMMENTS)

SOCIAL NETWORKS (PERSONAL PROFILES)

ACADEMIC COLLABORATIONS (PUBLICATIONS)

EVEN WHOLE LIBRARIES, WEBSITES, SOCIAL NETWORKS



DIFFICULT DATA

e Too much data — what to use?
— Millions of blog posts,
— Hundreds of thousands of news stories,
— 183 billion emaills,
— ... per day
 DataIs noisy:
— 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?”

— Qovv) much: social system of barter and trade (not the size of the
0g

— “dogﬁy" 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 oft.”



LANGUAGE IS AMBIGUQOUS

| saw Pathfinder on Mars with a telescope.

Pathtinder photographed Mars.

The Pathtinder photograph mars our perception of a
lifeless planet.

The Pathfinder photograph from Ford has arrived.

The Pathtinder forded the river without marring its
paint job.

(Hearst, 2006)



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
-elipe Calderon to release Martin text is not
preattentive under a section of the Mexican
constitution that allows the government to expel
undesirables from the country. Martin's supporters
believe she has no chance of a fair trial in Mexico.
Neither does Waage.




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
-elipe Calderon to release Martin text is not
nreattentive under a section of the Mexican
constitution that allows the government to expel
undesirables from the country. Martin's supporters
believe she has no chance of a fair trial in Mexico.

Neither does Waage.




VISUAL CONSIDERATIONS




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 technigues can give Instant summaries



OUTLINE

 TEXT AS DATA

* VISUALIZING DOCUMENT CONTENT
« EVOLVING DOCUMENTS

* DOCUMENT COLLECTIONS






Words are
the basic
unit of data.



WORD-LEVEL ATTRIBUTES

WORD LENGTH
PART OF SPEECH (NOUN, VERB, ADJECTIVE, ETC.)
FORMAT (ITALIC, UNDERLINE, ETC.)

L ANGUAGE (ENGLISH? LATIN? JAPANESE?)
FREQUENCY / DIFFICULTY (IS IT COMMON?)
SENTIMENT (POSITIVE OR NEGATIVE CONNOTATION)

SYNONYMS / ANTONYMS / ETYMOLOGY (OTHER MEANINGS?
ROOTS?)

ENTITIES (e.g. “Calgary”, “Obama”, “Telus” )

.. AND MANY MORE



AGGREGATION

COLLECTION
REPETITION
PLAGARISM | * DOCUMENT
SHARED | . gecrion
ENTITIES
AUTHOR L - PAGE

* PARAGRAPH | SENTIMENT

. senTence | SENTENCE
LENGTH
READING

« WORD



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)



WHAT ABOUT THESE WORDS?

automate
automates
automatic
automation

automat

“New York’
“Ban Ki-moon”
“Manchester United®@



STEMMING

 Reduce words to their ‘'stems’ by removing endings
(morphology)

— running -> run
— runs->run

» A good way to increase signal 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

noi

« Common words such as “and’, “the”, “I" are
removed from view to highlight content words

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

 Caution! These words have been shown to be

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




NAMED ENTITY RECOGNITION

 What are the people, places In the text?
« Use NLTK —1t's very good at this,

\' -

food tomy displeasure
eeeeeeee
Adam - Claudio

prince. And How  pead
CCCCCC ' Don Pedro

Signior Benedick
Messenger maid

998" BEATRICE Wel

Signior Leonato
constable  DON JOHN
DON PEDRODON PEDRO

Much Ado About Nothing

0
o[ 1167

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




TEXT PROCESSING

TOKENIZATION: SEGMENT TEXT INTO TERMS

ENTITIES? "SAN FRANCISCO", “O'CONNOR’, “U.S.A”
REMOVE STOP WORDS? "A", "AN", "THE", "TO", "BE"
N-GRAMS? CAN TAKE WORDS IN 2-WORD GROUPS (BI-GRAMS), 3-WORD (TRI-GRAMS), ETC.

STEMMING: GROUP TOGETHER DIFFERENT FORMS

ROQTS: VISUALIZATION(S), VISUALIZE(S), VISUALLY = VISUAL

LEMMATIZATION: GOES, WENT, GONE = GO

FOR VISUALIZATION, SOMETIMES NEED TO REVERSE STEMMING FOR LABELS
SIMPLE SOLUTION: MAP FROM STEM TO THE MOST FREQUENT WORD

RESULT; ORDERED STREAM OF TERMS



TEXT PROCESSING

“The quick brown fox jumps over the lazy dog.”

TOKENIZE (N=1)
[The], [quick], [orown], [fox], jumps], [over], [the], [lazy], [dog].

TOKENIZE (N=1), REMOVE STOPWORDS, STEM
[quick], [brown], Tfox], [jump], [over], [lazy], [dog]

TOKENIZE ([N=_2) | |
the quick], [quick brown], [brown fox], [fox jumps], [jumps over], [over the]...

TOKENIZE (N=5) | | |
the quick brown fox jumps], [quick brown fox jumps over], [orown fox jumps over ...



Google Books Ngram Viewer

Graph these comma-separated phrases: | |Albert Einstein,Sherlock Holmes,Frankenstein case-insensitive

between 1800 and 2000 from the corpus English [ with smoothing of 3 [

0.000200% ~
0.000180% ~
Frankenstein
0.000160% 1
0.000140% -
0.000120% 1
0.000100% + Albert Einstein

o
0.000080% Sherlock Holmes
0.000060% -
0.000040% -
0.000020% ~

0-000000% 1 1 1 L] I 1 L] L) 1 1
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

(click on line/label for focus)



NLTK (NATURAL LANGUAGE TOOLKIT

Tokenize and tag some text:

>>> import nltk

>>> sentence = """At eight o'clock on Thursday morning I\”—TK-Org
... Arthur didn't feel very good.""" Python
>>> tokens = nltk.word_ tokenize(sentence)

>>> tokens

['At', 'eight', "o'clock", 'on', 'Thursday', 'morning’,

'Arthur', 'did', "n't", 'feel', 'very', 'good', '.']

>>> tagged = nltk.pos_tag(tokens)

>>> tagged[0:6]

[('At', '"IN'), ('eight', 'cD'), ("o'clock", 'dJJ3'), ('on', 'IN'),

('Thursday', 'NNP'), ('morning', 'NN')]

Identify named entities:

>>> entities = nltk.chunk.ne_chunk(tagged)
>>> entities
Tree('S', [('At', '"IN'), ('eight', 'CD'), ("o'clock", 'JJ'),
(‘on', '"IN'), ('Thursday', 'NNP'), ('morning', 'NN'),
Tree('PERSON', [('Arthur', 'NNP')]),
('did', 'VBD'), ("n't", 'RB'), ('feel', 'VB'),
('very', 'RB'), ('good', 'J3'), ('.', '.")1)



DOCUMENT
CONTENT



SKETCHING



SKETCHING: VISUALIZE

IMAGINE YOU HAVE 20
YEARS OF UNIVERSITY
PH.D. THESES:

YEAR
DEPARTMENT
AUTHOR
ADVISOR
COMMITTEE
COMPLETE TEXT

GROUPS OF 3

TASK:

1) VISUALIZE THE MOST
IMPORTANT CONTENT
FROM A SINGLE THESIS.

2) VISUALIZE HOW
SIMILAR THESES FROM
EACH DEPARTMENT
ARE TO THESES FROM
OTHER DEPARTMENTS.

(~10 MINUTES)



EXAMPLE

THESIS WESLEY WILLETT

Tools & Strategies for Social Data Analysis
by

Wesley Jay Willett

Adissertation submitted in partial satisfaction of the
requirements for the degree of
Doctor of Philosophy

in
Computer Science
in the

Graduate Division

of the

University of California, Berkeley




TAG CLOUDS

WORD COUNT

http://tagcrowd.com/

ana|ySIS anaIYStS annotation
chart cIusterlng collaborative collection
comments commentspace community condition

ata design different discussion example
experiment exXperts exp|anatlon5 explore figure
generated help identify including

links multiple number

observations organize partiCi pantS pp process produced
provide quality questions responses results

sense social source support

systems tagS tasks tOOIS used USErS views

visualization......workers

THESIS WESLEY WILLETT



TAG CLOUDS
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WHAT'S PROBLEMS DO YOU SEE WITH TAG CLOUDS?

analysis analysts anmotation

chart cIustering collaborative collection
comments commentspace community condition
data design discussion example

experiment experts ex p I anat | ons explore
generated help

figure
identify including

I_in!<s multiple number
observations organize partICI pants pp process produced
provide quality questions responses results oo quickiy
sense social source support  possible g0 0c  manual orsanization 4 oxsloration - m':::':;:l
. aroun N i
systems tags tasks tools used USEIS VIEWS e ™y * ) Commensiace  orried whotar 0 v “aen
. . . Distrib task Sclence
visualization.....workers commimes oS S So o g s
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s o Design ™ Gsyeq soeciic o W™ targe o UWestions condiions -0
feature social paig interactive sensemaking  AN13IVSIS gy filtering n::‘iusteﬁ'l?“n notag
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TAG CLOUDS

STRENGTHS
CAN HELP WITH GISTING AND INITIAL QUERY FORMATION,

WEAKNESSES

SUB-OPTIMAL VISUAL ENCODING (SIZE VS. POSITION)
INACCURATE SIZE ENCODING (LONG WORDS ARE BIGGER)
MAY NOT FACILITATE COMPARISON (UNSTABLE LAYOUT)

«  ORDER USUALLY MEANINGLESS (USUALLY ALPHABETICAL OR
RANDOM)

TERM FREQUENCY MAY NOT BE MEANINGFUL
DOES NOT SHOW THE STRUCTURE OF THE TEXT



WORD COUNTS
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WORDCOUNT

4 PREVIOUS WORD

Il thatlTIS /asi foronyouhebewith:-by:haw

CURRENT WORD

FIND WORD:

>

BY RANK:

4

REQUESTED WORD: THE

RANK: 1

http://wordcount.org

e ethisolbuty

WORDCOUNT

NEXT WORD )

hishey from: e which e antherel e were; do,oat  has 0.

S UL USSP —

ARCHIVE

JONATHAN HARRIS


http://wordcount.org/

ONCORDANCE

WHAT IS THE COMMON LOCAL CONTEXT OF A TERM?

#1 Concordance - Larkin.Concordance

File Text 3Search Edit Headwords Contexks  Wiew Tools  Help

SUBHE| 4B =870 P |, @

Headword | Ho. | L Context... | Whiored | . Context | Reference A
HEAR 15 That my own heart  drifts and cries, having no...  Deep Analysis
HEARD 9 By the shout ofthe  heart  corfinually at work Al the weave
HEARING T Mothing to adapt the kil ofthe  heart  to, kil A the weave
HEARS 3 The tread, the beat of it, tis my own  heart | Tréumerei

HEARSE 1 Because | followe it to my own  heart htary famous
E My heart g ticking like the sun: | am weashed | =
HEART'S 2 The vague  heart  sharpenedto a candid co...  The March Pa: |r'?
HEART-SHAPED 1 v Contract my  heart by looking out of date. Lines on a Yo Lg'
HEARTH 1 Havingno  heart  to put aside the theft Hotne is 20 S& ]
HEARTS 7 And the boy puking his  heart  out in the Gerts Eszential Bea
HEARTY 1 & harbour forthe  heart  against distress. Bridge for the

HEAT [ These lwould choose my  heart  tolead After-Dinner F
HEAT-HAZE 1 Time in hiz ftle cinema of the heart Time: and Spa
HEATH 1 Thiz petrified]  heart  has taken, & Stane Chur
HEATS 1 Howw zhould they sweep the girl clean...  heart | zee & girl dra
HEAVE 1 Handzthatthe  heat  cangovern Heaviest of flo—
HEAVEH 4 Forthe heart tobeloveless, andazcol...  Dawn
HEAVEN-HOLDING 1 With the unguessed-at  heart  riding One man wralk
HEAVIER-THAN-... 1 If hands could free you,  heart | If hands could
HEAVIEST 2 That overflows the  heart Pour sy the v
i | ..> =@ | 3

YWords | Tokens | Atword | Deleted lines  Word sort _!Eontext zort
7318 37070 2990 1[24] | Asc alphalsting) | &5 nzcunence order A




WORD TREES

« cats are better than dogs
« cats eat kibble

- dogs
. ca’is are better than hamsters p beﬂe r th an = namsers
e cats are awesome
* cats are people too p are .é ;:E;E;:Ea
e cats eat mice W famiy
« cats meowing i’::r g
* catsin the cradle .
e cats eat mice CEITS kibble

» cats in the cradle lyrics
« cats eat kibble
« cats for adoption

- eat < mice

* cats are family meowing
. cats eat mice in the cra_dle lyrics
for adoption

» cats are better than kittens
e cats are evil

» cats are weird

e cats eat mice

WATTENBERG & VIEGAS 2008



love the

thine heart , and with all thy soul , Al ik,

that thou mayest live .

with all -
thy heart, and with all thy soul , and with allthy ™"

thygod

keep his charge , and his statutes , and his judgments , and his commandments , alway .

and 3 to walk ever in his ways ; then shalt thou add three cities more for thee , beside these three : 19
I d : that thou mayest obey his voice , and that thou mayest cleave unto him : for he is thy life , and t
O r to walk in his ways , and to keep his commandments and his statutes and his judgments , that thou mayest li

gl 1o serve him with all your heart and with all your soul , 11 : 14 that i will give you the rain of your la
§ walk in all his ways , and to keep his commandments , and to cleave unto him , and to serve hirr
y0U r QOd to walk in all his ways , and to cleave unto him ; 11 : 23 then will the lord drive out all these nations from

with all your heart and with all your soul .

all ye his saints : for the lord preserveth the faithful , and plentifully rewardeth the proud doer .
5 hate evil : he preserveth the souls of his saints ; he delivereth them out of the hand of the wicked .
because he hath heard my voice and my supplications .
name of the lord , to be his servants , every one that keepeth the sabbath from polluting it , and taketh hold of my covenant
good , and establish judgment in the gate : it may be that the lord god of hosts will be gracious unto the remnant of joseph
evil ; who pluck off their skin from off them , and their flesh from off their bones ; 3 : 3 who also eat the
truth and peace .
other ; or else he will hold to the one , and despise the other . ye cannot serve god and mammon . 6 25 therefore say, e
16 : 14 and the pharisees
rooms at feasts , and the chief seats in the synagogues , 23 : 7 and greetings in the markets , and to be called of
uppermost i o
seats in the synagogues , and greetings in the markets .
fath ; and as the father gave me commandment , even soido .
aar hath bestowed upon us , that we should be called the sons of god : therefore the world knoweth us not , because it knew him
brotherhood .
world , the love of the father is not in him .
brethren .

children of god , when we love god , and keep his commandments .
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RECURRENT THEMES IN SPEECH

~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 Geaorgia the sans of former slaves and the sons of former slave owners will be able to sit down together at

~oneda
that Y

i haveadream

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

"'--duwn InAlzlama, with its viclous racists, with its governor having his ips dripping with the words of interposition and nullification - one day

\ - eyery valley shall be exalted, and every hill and mountain shall be made Iow, the rough places will be made plain, and the

"1y four litle children will one day live in 2 nation where they will not be judged by the color of their skin but by the

\ —down inAlabama, with its vicious racists, with its governor having his lips dripping with the words of interposition and nullification - one day
\ . /s
“today . ihave a dream that one day -

“-r-every valley shall he exalted, and every hill and mountain shall be made low, the rough places will be made plain, and the



GLIMPSES OF STRUCTURE

» CONCORDANCES SHOW LOCAL, REPEATED
STRUCTURE

BUT WHAT ABOUT OTHER TYPES OF PATTERNS?

- FOR EXAMPLE
- LEXICAL: <A at <B>
. SYNTACTIC:  <Noun> <Verb> <Object>




PHRASE NETS

LOOK FOR SPECIFIC LINKING PATTERNS IN THE TEXT:
‘AAND B, 'AAT B, 'AOF B’, ETC
COULD BE OUTPUT OF REGEXP OR PARSER

VISUALIZE EXTRACTED PATTERNS IN A NODE-LINK VIEW
OCCURRENCES = NODE SIZE
PATTERN POSITION = EDGE DIRECTION

van Ham et al



Select a phrase

word1 — and =
word1 — s Tl
wordl — of the -
wordd — the —
wordl - a —
word1 < at T
word1 - is —
word1 -"""'--[space]-_-"""
ar enter your own

|* and * |[ Subrmit ]
Filkers

Showe bop:

Hide common words
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Files Changed:

1. sshconsolejs: 1 change[1]

/home/toddw/src/sshconsole-read-only/content/'sshconsole.js

_term = new VT100(80, 24, "term");

ff term.debug = 1;

_term.curs_set{true, true, _term box element);
_term.noecho(};

// Replace the go getch function with our own, this is called
/{ for every keypress that is passed through the terminal to the
/{ remote server. The character is already converted into the
/{ required VT180 character seguence(s).
VT180.g0_getch = function{] {
var vt = VT100.the vt ;
if (vt == undefined) {
return;
1
var ch = vt.key buf .shift{);
Jfdump{"go_getch_:: ch: "+ ch + "'\n");
if {ch === undefined) {
return;
1
if {vt.echo_ && ch.length = 1) {
vt.addch{ch);

FIEEEED BRI N

1
if {_ssh_channel) {
_ssh_channel.send5tdin{ch);

var connectionText;

if {'connectionText' in window.arguments[8]) {
connectionText = window.arguments[B].connectionText;

} else {

g2 dddddadd

var serverTextbox = document.getElementById("sshconsole server textbox"):

svn diff: sshconsoless

50 lines hidden [Expand

ZRa2R223g8eq9g8L88

gegddiddidiidgEdaansg

_term = new VT180(80, 24, "term");

ff term.debug = 1;

_term.curs_set{true, true, _term box _element);
_term.noecho(]};

// Replace the go getch function with our own, this is called
/{ for every keypress that is passed through the terminal to the
/f remote server. The character is already converted into the
/{ required VT180 character seguence(s).
VT180.go_getch = function{) {

var vt = VT180.the vt ;

if (vt == somevalue) {

return;
1
var ch = vt.key buf .shift{);

if (ch === undefined) {
return;

1

if {vt.echo_ &k ch.length = 1) {
vt.addch(ch);
vt.refres();

1

if {_ssh_channel) {

_ssh_channel.sendStdin{ch);

var serverTextbox = document.getElementByld( "sshconsole server textbox"):
var connectionText;
if {'connectionText' in window.arguments[8]) {
connectionText = window.arguments[B].connectionText;
} else {

174 lines hidden [Expand
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Abortion

(Revision as of

Aboﬂion

yrion 3
" 2 cin ..Dnhnd.:.h:.c‘end 13 e s0
discussed by % and reli

Important facts about .:bomon are alfo researched
by zociolegists and histofans.

2 | Adamonallr, obomcn m 'eqal .)r.d
dCt"DMd in China, [odia and other populous
countries, The Cathaliz Chuceh remains opposed to
the procedure, homaver, and in other countries,
notably the United States and the (p'edomnanﬂv
Catholic) Bepublic of Ireland, the controversy is still
extremely active, to the extent that even the names
of the respective positions are subject to heated
debate. While those on both sides of the argument
are generally peacaful, if heated, in their advocaty
of their postions, the debate is sometimes
characterized by viclence. Though true of both
sides, this is more marked on the side of those
opposed to abortion, because of what they see as
the gravity and urgency of their views

The central question
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head, not known to be electrical, but which
appears to be the real homologue of the electric
battery in the Torpedo. It is generally admitted = -jjf‘ =
that there exists between these organs and =
ordinary muscle a close analogy, in intimate

SLRHTTHTTEU TR AT

}
HUTH g
i



oNn THE ORIGIN OF SPECIES The Preservation of Farvoured Traces Reset Pause Slow Fast

I II 111 v \% VI VII VIII IX X X1 XII XIII X1V

i

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



http://benfry.com/traces/

DIFFAMATION

Using Text Animated Transitions
to support

Navigation in Document Histories

Fanny Pierre Anastasia Jean-Daniel
Chevalier Dragicevic Bezerianos Fekete



VISUALIZING

DOCUMENT
COLLECTIONS




““““““ search all... i
ARGEHTINA AUSTRALIA AUSTRIA BRASIL FRAHCE GERMAHY IHDIA ITALIA HEHICO HETHERLAHDS HEW ZEALAHD SPAIN LK.

Boris Johnson backs EU exit:
AnalyStS GOP Update Uber London mayor confirms

may regret  driver support for Brexit
gridlock over ~arrested in - Amtiacetes  gess ekdrencg

catastrophe':

Scal Ia IVI Ch Igan Turkey has 'so Palestinians struggle to define

allenated everyone those who attack Israelis
rampage tha
replacement dilled &

EEEEEEEEEEEEEEEEEEEEEEEE

S rejected North Malaysia, sauth

orea peace wamned of terror
alks offer before *™*
ast nuclear test  gmswmbin” |
! ! Judge blocks
Canada USA Deadpool : attempt to halt

. R line Radi ominates again sl
Samsung! LG unvell P?()Cgerlanme Gﬂ?(;(e) renew rlvalry \zch $5t5kmi|?ion in ggggf’lgownlgem
new devices in Did  February21, | CONCACAF v

Taylor Swift donates  Hghighisomthe  EEaRaEz™ "

-I! rt h 2016 final $250K to help S
Or Sl I Ia p One Kesha's legal battle ~ °°) .. G =
' . ‘ears [ater, ex-Raptor ienti o Srian SRes E‘,:%?”;:"““‘;r“

recove Chan wins Four Continents — VERGRRRI™  Bmionbuss  guoits s oo St b

I V figure-skating championship = 307" Canadian mosquitoes can =

nadian women eam iller puts an en spread the virus glﬂmnlrﬁf R

LG Unveils the LG G5, Its First  LGG5vs Famaitimenn sz T B e S|y
dul none IVid LGVIQ: fpmeseereess. == Truex comes up a few inches vesvostewieses | | —
Mot mariphone]ices) firstiook sme s ma mes SNOMTin closestDaytona 500 lmbmstwams ™ e ggssste Wiz, 2L e = o
Rl | B e, o o elt :_L started :*uw..,mnat nof G20 meeting et

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

newsmap.jp




DOCUMENT CARDS

SMALL MULTIPLES FOR DOCUMENTS

- N r e e 2 e e
Cerebral: Visualizing Multiple = A Vispedia : Interactive Visual Exploration of Wikipedia Geometry-Based Edge Clustering for Graph VisGets: Coordinated Visualizations for Web-based
on a Graph with Biological Context f iyl g Eratles Sttt Qg Georeay Qiivsttiedes Data via Search-Based Integration Visualization Information Exploration and Discovery
4 < 3. Tt = 4 *
systems biologist context interaction graph = edge bundle b z
e e probe interface aueston  visualization  peper lagegraph  technique polyline segment 3 1
[l ‘ o roadmap  control mesh straightline = participant s
C [ e Lo temporal
hor 3 r £,
author meshedge  pattern transfer function E & M e et
| color s e e ey e e e e 4 e —
e e D e . 1= i - == it
york time layer =
i < ‘ - space
algorithm = = 7 3 B 2 .
8 8 X R0 ML o el 2 query parameter =
trend S Y @' { exploration
. S SR Tk |
local region o andili. color and opacity enhancement e
d namevoyager node position control point  graph layout )
ata people  graphic visget
time sery result method  visual clutter
system general graph i description
process node cerebral application legibility  design issue layout method primary direction
Aaron Sarsky, Tamara Munzner, Jennifer Gardy, and. Thomas Butkiewicz, Wenwen Dou, Zachary Wartell, ryan Chan, Leslie Wu, Justin Talbot, Mike Cammarano) Weiwei Cul, Hong Zhou, Student, Huamin Qu, Pak Marian Dérk, Sheelagh Carpendale, Christopher
Robert Kincaid William Ribarsky, and Remeo Chang. ' ( e ( and Pat Hanrahan Chung Wong, and Xiaoming Li Collins, and Carey Williamson

(" Who Votes For What? A Visual Query Language for (“Exploration of Networks Using OverviewsDetail with ("Rolling the Dice: Multidimensional Visual Exploration ( e (" Graphical Histories for Visualization: Supporting Improving the Readability of Clustered Social
Opinion Data Constraint-based Cooperative Layout using Scatterplot Matrix Navigation Analysis, Communication, and Evaluation Networks using Node Duplication
& 7 ] a 1
user study - layout method visual exploration graphical history ysage  historyitem Seicinig Moty
repon  attribute  paper PR = bar block e - social network time  clonenode
sample population entity focal node
query central actor

result
{ i ot prototype Implementation clonelink
visual representation

cameras

sector  opinion poll

scatterplot| . . i ]
figure I |
feature el

state street adge it

digital camera data X
high qualitylayout T i i
h figure G I 0 gt 6
; primary grapt . ;'s;ﬂ?ﬁi‘ T B =
userinterface [ large network sus A o JEE¥EIELE - ’ ‘ <3 7
. . - 2 ata item data
visual querylangusge detailed view I ey | : :
> system N 7 N N 7
viswlimton R msal sk uml class diagram : - \| /I ¥X ¥ display
o = A/
display scatterplot matrix / / fiizec
design 7 Y Y
2 SEL S user oy R approach
participant layout technique datarecord  histogram duplication link
polldata  ring  system duster  position  structure ‘—-i-—* e washingagent settyped data view parscipant  splitlink  readsbility
data point i niode | operation  method order event  history interface history tool

- @ > N .
\ ‘ " l ‘ Tim Dwyer, Kim Marriott, Falk Schreiber, Peter . Niklas Emavist, Plerre Dragicevic, and Jean-Daniel Matkowi'c, Compu Jeffrey Heer, Jock D. Mackinlay, Chris Stolte, and thalie Henry, Anastasia Bezerianos, and Jean-Dai
ki sl Lol olobit e d Stuckey, Michael Woodward and Michael Wybrow Fekete 1 and Helwig Hauser Maneesh Agrawala Fekete




Nationalization of property begins Bay of Pigs
Castro bans religious TV and radio |
US imposes embargo on Cuba
Cuba and S¢@yiet relations resunje

wrankee(63)

seapons({62)

tlllllllllllllllllllllll

O,

2

]
£

rism{52)

mperialists(29)

Illlllllllllllll\-.‘.'



PARALLEL TAG CLOUDS

appellant's
appg!lee

asseveration

below
boat

commonwealth
me;sdan!
del
ensued
error:
event
tactfindng
ferritin
here
incarcerative
inference

jury
limned
Ist
might
more
ma.r.!gzgc
plausible
point
say
see

some
suggested

supra
think
tit

town
trialworthy
vessel

viz

whom

First

Qs
ribit/ation

asbestos

closure
commenced
mp!alnl
copyright
date
defendant
ﬂlsﬁfWr?E:h\s!d
Cen
foreign
travs
gosd

beron

injunction
inter
internal
keeplock
marks
m[lliqns
plaintiff
plaintiff's
principal
quotation

racketeering
reinsurance

respect

security

see
sharencicers
shares

sterile

stock

subway
summation
traEe
vacated
w:;:m

where

Second

analysis
antitrust

app

arbitraton
asbestos
assets
bankruptcy
believe
benefit

bottlers
class

common
context
creditors

debtor

exer:‘:ise

fiduciary
h;Qe
here

inasmuch
insurance

interest
jurisdiction

legislation
liability
majority
market
notes
our

Pty

plaintiff
plan
plenary
pally
pr;;:;;on
oot
section

settlement

syrup
under.
which

would

Third

because
before

coal

conspiracy

contention

court's

decisional
denied
discjgsed
dispensed
astigon
district
fact
rom
his:
teoatory
joined
legal
lung
magfﬁ@rate

material
merits

miners
mining

opinion
oral

order.

pneumoconiosis

present
p

process
published
pumonary

debtor

drilling

abeas
homestead
indemnity

Irqury
instant

insurance

st
law
liability
lien
Joan

marihuana

maritime
mitigation
negligence
nre
parish
platform
policy
ref'd
removed
retard
rigging
seaman
servitude
stated
suit
usury
vessel
writ

Fitth

disability
district
emp-l;;lees
filed
firearm
follows
grievance
hereby
his

job.
judgment
magistrate
magistrate's

medcs

motion
office.
panel
paupers
plaintiff
plaintiff's
pneumoconiosis
poice
pulmonary
pursuant
recommfndation
sentence
sitting
summary
unanimous
union
o

warrant

Sixth

conspiracy

defe;;dant

ascptrary
enough
fire
gang
get
gun

had

harassing
have

help
her
him
his
job
judge

affirmed
appellee
argued

beteve

disability
distribution
district

drug

evidence

farm
trearm

grams
1
her
his
impair
inmates
"y

medical

: argumen
allens assistant
appropriate attached
binding
asylum brief
circuit cited
cited collateral
contended
= copy
Ploail determine
= disfavor
deportation
B doc
discretion o
H HH documents
dlspogltlon aeloppsl
district examination
arkind forthwith
except furnished
fear further
fish
ha;;lax Judgment
e judicata
immigration material

e smiurisdiction evertheless
WEUENE methamphetamine s e
Iawyer months el opinion
might office native oral
more opinion novo order
one ain ~ kg
o s panel PersUasive
out ey , ey
pera g persecution plaintis
police R arasd petition precedential
prisoner: search y o record
prisoner femaned
sentence provided res
sexual public submited
suit she pursuant suspended
supra o ks
tentative subd spacie i
-] testified ~ Suitable unanmous
"j(‘:‘lz“‘ testimony tribal unfavorable
- trial tribe  unpublished
want o unanimous -
ek Fo. il value
- X,E’ft“ »f(elv vehicie
would work without vol
Seventh Eighth Ninth Tenth

Da
black
boat
candidate
case
class

commerce

comprocy

county

law
migrant
mitigation
onstandery
ordinance
ey
phase
vvxgd"z

qualified
race

racial
section
sentence
sheriff
stuggnls
lv!él

tute
tusks

vessel
vote
voters
wr]ite

zone

Eleventh

agency’
annuity

antidumping

application
art
board

claim

construction
contract
deciéion
description
device

disclosed
embodied

equivalent

inequitable

infring___ement

invalid
invention
inventor
Iayer
means
merchandise
method

noninfringement

patent
patentee
product
protein
retirement
said
signal
skill
specific
StI'LIEQ_U re
surface

vaccination

veterans

Federal

agency's

au?;ority
bargaining
brief
broadcast
caie
capricious
carrier
competition
costs
data
dspaston
emissions

employees
‘exemption

explanatory

taciites
gas
hazard
nterpratabon
intervenor
labor
i
memoranda
petitioner
pipelines
precedng
promulgated
proposed
-

rate

regulations

rehearing
reprinted

rulemaking
section
see
service
shipper
tari
transmission
union
waste

oC



SUPPORTING SEARCH

User Query
Enter words for different on different lines.

New Query | Quit |

RnnSoamhl

\prevention

research

Mode: TileBars

Search Limit: .- 50 . 100 & 250 . 500 - 10(
Number of Clusters: - 3 .~ 4 ¢ 5 . 8 . 10

i= = 5 |

|
Hlee
.

T T

i ——

| ——
fe=u= |

e ]

e

e

FR88513-0157

AP: Groups Seek $1 Billion a Year for Aging Research

SIMN: WOMEN’S HEALTH LEGISLATION PROPOSED CF
AP: Older Athletes Run For Science

FR: Committee Meetings

FR: October Advisory Committees; Meetings

FR88120-0046

FR: Chronic Disease Burden and Prevention Models; Program .
AP: Survey Says Experts Split on Diversion of Funds for AIDS
FR: Consolidated Delegations of Authority for Policy Developn
SIMN: RESEARCH FOR BREAST CANCER IS STUCK IN P

A

| -

TileBars Hearst 1999



__:! _.e?fffgfﬂﬂﬂﬁﬂﬂmﬁﬁﬂﬂgﬂﬁﬁﬁg
: i i SeeSoft Eick 19




THE WORDS THAT WERE USED

The 2007 State of the Urnon Address

READ 2007 SPEECH | FEEDBACK

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

| | Search | | OF chioose a word here. |:]

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

2004% 2002 2002 2004 2008 2006 2007
24 T 13 M 1 10 11

i Hest Inst #1172
The word in context et Instanece of 'Ta

I believe in local control of schools. We should not, and we will not, run public schools fromWashington, D.C. Yet
when the federal government spends TAX dollars, we must insist on results, Children should be tested on basic
reading and math skils every year between grades three and eight. Meazsuring is the only way to know whether al
our children are learning. And | want to know, because | refuse ta leave any child behind in America.

-- 2001 (Paragraph 14 of 73)

Compared with ether words

2001° 2002
Tax
29 7
Afghanistan
12
Economylic)
] 7
Insurance
H
Iragdraqi(s)
2
Iran
2
0il

Social Security

15 2

2003

K1

21

24

2004 2005 2006 2007

1 10 10
3 2 4
{)

14 23 8
1 3 14
27 16 34
3 fi ]

3 9
18 3 "

® As 3 newly elected president, Mr. Bush did not deliver a formal State of the
Union address in 2001, Hiz Feb. 27 speech to a joint zession of Congress
waz analogous to the State of the Union, but without the title.

Ben WeschkuliThe New ok Times


http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html
http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html

NAMED ENTITY RECOGNITION

IDENTIFY AND CLASSIFY NAMED ENTITIES IN TEXT:

JOHN SMITH IS A PERSON

SOVIET UNION IS A COUNTRY

2500 UNIVERSITY DR IS AN ADDRESS
(555) 867-5309 IS A PHONE NUMBER

ENTITY RELATIONS: HOW DO THE ENTITIES RELATE?
DO THEY CO-OCCUR IN A DOCUMENT? IN' A SENTENCE?
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+ () Green Cadres
= WW1
- 3 Notes (1)
Green Cadres Notes
+ () Documents (144)
- ‘2 Entities (7)
+ () Event (1)
] Organization (0)
+ (] Person (3)
] Publication (0)
(] Artifact (0)
+ 1 Place (5)
+ () Tag (3)

Note 5: Green Cadres Notes

Entities (12) Status (Open) Assigned Users
[ Green Cadres Notes
I Note Description [ Read Only ] - click here for Edit mode

In 1918, as privations and social unrest began to undermine the Austro-Hungarian war effort on the home
front, 2 spegific ki the countrysice in a number of regions of the empire. The so-called
Green Cadres! or Green were groups of armed deserters, supplemented by the local poor

peasantry, who hid themselves in forested areas, staging raids on livestock and crops, attacking the local

gendarmerie and military, anc (in some instances) articulating social revolutionary programs, Reports on
these irregular armed bands abounced | the year in many regions of bothlAustri

n.the final vear of and
K but they were conc tia-Slavoniall(current Croatia ancSerbia) anc southern vial
current Czech republic), ThejGreen Cadres|representec a specifically rural form of unrest—largely

unhitched from|inationalistianc party political agencas—reflecting the widespreac sense of apocalyptic
collapse among the rural population of Austria-Hungary.

The historical research on the Green Cacres is scant and preponderantly concentratec on the region of
Crn - nia, where the Cacdres where most numerous and their actions most ambitious. Communist-
avijscholarship treated the Green Cadres as proto-Bolsheviks, overemphasizing the prevalence of
|Leninistficeas among them. Inceed, research has revealed that soldiers retuming from Russian
imprisonment in 1918 played leading roles in mass desertions, mutinies, and the propagation of social-
revolutionist ideas. But scholars have not identified the specific mechanisms by which former POWs became
Green Cacres or how the Russian experience was reinterpreted in rural Austro-Hungarian contexts. More
importantly, a comparative study of the cadres in various regions is missing because of the challenges of
finding, organizing, and interpreting sources that are now fragmented in various national archival research
‘siloes’.

This project seeks to open up comparative vistas on the problem of the Green Cadres. Among the possible
questions it seeks to answer are: 1. How dic the far-flung groups identified as Green Cadres compare to
each other in terms of actions and aims; 2. Why cic the Cacres appear in the places that they cid?; 3.
What were the social, political, anc_cultural factors that facilitated the formation or concentration of Cadres
in specific locales? 4. What king of [cesertersimace up the bulk of the Cadres—deserters from the front,
replacement regiments, or allottec leave after returning fronil Russian internment?; S. What playec a bigger
role in the formation of Green Cacres: social revolutionary influences from Russian imprisonment or
disillusionment with the war effort?

Most Common Place m 128 docs

Most Recent
Oldest 1669-6-5

Most Common Place m 128 docs
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DOCUMENT SIMILARITY & CLUSTERING

COMPUTE SIMILARITY BETWEEN DOCUMENTS

BASED ON THE WORDS THEY SHARE
TF-IDF (TERM FREQUENCY-INVERSE DOCUMENT FREQUENCY) IS COMMON

TOPIC MODELING APPROACHES

= ASSUME DOCUMENTS ARE A MIXTURE OF TOPICS
= TOPICS ARE (ROUGHLY) A SET OF CO-OCCURRING TERMS
= | ATENT SEMANTIC ANALYSIS (LSA): REDUCE TERM MATRIX

« MANY, MANY APPROACHES EXIST
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[Kristina Nikolova Toutanova ]

Effective statistical models for syntactic and semantic disambiguation

Student: Kristina Nikolova Toutanova
Advisor: Christopher D. Manning

Computer Science (2005)
Keywords: Syntactic, Semantic, Tree kernels, Parsing

Abstract:

This thesis focuses on building effective statistical models for
disambiguation of sophisticated syntactic and semantic natural language
(NL) structures. We advance the state of the art in several domains by
(i) choosing representations that encode domain knowledge more
effectively and (ii) developing machine learning algorithms that deal with
the specific properties of NL disambiguation tasks--sparsity of training
data and large, structured spaces of hidden labels. For the task of
syntactic disambiguation, we propose a novel representation of parse
trees that connects the words of the sentence with the hidden syntactic
structure in a direct way. Experimental evaluation on parse selection for
a Head Driven Phrase Structure Grammar shows the new representation
achieves superior performance compared to previous models. For the
task of disambiguating the semantic role structure of verbs, we build a
more accurate model, which captures the knowledge that the semantic
frame of a verb is a joint structure with strong dependencies between
arguments. We achieve this using a Conditional Random Field without
Markov independence assumptions on the sequence of semantic role
labels. To address the sparsity problem in machine learning for NL, we
develop a method for incorporating many additional sources of
information, using Markov chains in the space of words. The Markov
chain framework makes it possible to combine multiple knowledge
sources, to learn how much to trust each of them, and to chain
inferences together. It achieves large gains in the task of
disambiguating prepositional phrase attachments.

STANFORD DISSERTATION
BROWSER
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WORD COUNTS, WO

ASK:

OT REPRESENT
-NT A MODEL

RD SEQUENCES, C

LUSTERS, ETC.

CAN YOU INTERPRET THE VISUALIZATION?

DOES THE MODEL ACCURATELY REPRESENT THE

ORIGINAL TEXT?



LESSONS FOR TEXT VISUALIZATION

SHOW SOURCE TEXT (OR PROVIDE ACCESS TOIT)
WHERE POSSIBLE, USE VISUALIZATION AS INDEX INTO DOCUMENTS

GROUP DOCUMENTS IN MEANINGFUL WAYS
WILL VIEWERS UNDERSTAND THE CLUSTERS?

WHERE POSSIBLE USE TEXT TO REPRESENT TEXT
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