Text Visualization

Last Time: Graph Layout 2
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Graphs and Trees Sugiyama-style graph layout

Graphs
Model relations among data
Nodes and edges

Trees
Graphs with hierarchical structure
. L Reverse some edges to remove cycles
Connected graph Wlthl N-1ledges Assign nodes to hierarchy layers - Longest path layering
Nodes as parents and children Create dummy nodes to “fill in” missing layers

Arrange nodes within layer, minimize edge crossings
Route edges — layout splines if needed

£ Network Visualization by Semantic Substrates (NV55)

Pl EdiiexeasTooks ol Semantic Substrates [Shneiderman 06]
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PivotGraph

Hierarchical Edge Bundles

: @

Node and Link Diagram PivotGraph Roll-up

Trees with Adjacency Relations Bundle Edges along Hierarchy
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Configuring Edge Tension

Use radial tree layout for inner circle
Mirror to outside
Replace inner tree with hierarchical edge bundles




Summary

Tree Layout
Indented / Node-Link / Enclosure / Layers

How to address issues of scale?
Filtering and Focus + Context techniques

Graph Layout
Tree layout over spanning tree
Hierarchical “Sugiyama” Layout
Optimization (Force-Directed Layout)
Attribute-Driven Layout

Final project

Design new visualization method
Pose problem, Implement creative solution

Deliverables
Annou ncements Implementation of solution
8-12 page paper in format of conference paper submission
2 design discussion presentations

Schedule
Project proposal: 3/14
Project presentation:
Final paper and presentation:

Grading
Groups of , graded individually
Clearly report responsibilities of each member

Text Visualization Why visualize text?




Why Visualize Text?

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 in text to those in other data,
e.g., correlate with social network

Challenge: Visualize Dissertations

ou have 20 years of university Ph.D. theses:
Text
Year
Dept.
Author
Advisor
Committee

What questions might you want to answer?
What visualizations might help?

Tag Cloud: Word Counts
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What is text data?

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)

A Concrete Example

What would help you gauge? i 1 Collat

for Interactive Visualization
Topics in document? o
Relationship to other docs? Jeffey Michael Heer

BS. (Universicy of California, Berkeley) 2001
M.S. (Univesicy of California, Berkeley) 2004

icted in partal satisfaction of the
requirements for the degee of

Doctor of Philosophy

inthe
GRADUATE DIVISION
of the
UNIVERSITY OF CALIFORNIA, BERKELEY

Word Tree: Word Sequences
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PhraseNet: “A the B”
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A Double Gulf of Evaluation

Many (most?) text visualizations do not represent
text directly, they represent a model

term statistics
clusters

Can you interpret the visualization?
How well does it convey the properties of the model?

Do you trust the model?
How does the model enable us to reason about the text?

Topics

Text as Data

Visualizing Document Content
Evolving Documents
Visualizing Conversation
Document Collections

tanford Depts

MIMIR — Jason Chuang

vear 2001 <Bsivrerd | [ Former B Ewnpowe

Lessons for Text Visualization

Show (or provide access to) source text
Let readers assess model
Let readers use visualization as index into documents

Find meaningful abstractions for grouping docs
Are clusters interpretable?

Where possible use text to represent text... but
which terms are the most descriptive?

Text as Data




Words are (not) nominal?

High dimensional (10,000+)

More than equality tests

Words have meanings and relations
Correlations: Hong Kong, San Francisco, Bay Area
Order: April, February, January, June, March, May
Membership: Tennis, Running, Swimming, Hiking, Piano
Hierarchy, antonyms & synonyms, entities, ...

The Bag of Words Model

Ignore ordering relationships within the text

A document = vector of term weights
Each term corresponds to a dimension (10,000+)
Each value represents the relevance
For example, simple term counts

Aggregate into a document x term matrix
Document vector space model

WordCount (Harris 2004)
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Text Processing Pipeline

Tokenization: segment text into terms
Special cases? e.g., “San Francisco”, “L’ensemble”, “U.S.A.”

Remove stop words? e.g., * an”, “the”, “to”, “be”?

Stemming: one means of normalizing terms
Reduce terms to their “root”; Porter’s algorithm for English
e.g., automate(s), automatic, automation all map to automat

For visualization, want to reverse stemming for labels
Simple solution: map from stem to the most frequent word

Result: ordered stream of terms

Document x Term matrix

Each document is a vector of term weights
Simplest weighting is to just count occurrences

Antony and Cleopatra  Julius Caesar The Tempest Hamlet Othello Macbeth

Antony 157 73 [ [ 0 [
Brutus 4 157
Caesar

Calpurnia

Cleopatra
mercy

worser

: Wordle of Sarah Palin RNC 9/3/2008 Speech

Creator: Anonymous
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Weaknesses of Tag Clouds

Sub-optimal visual encoding (size vs. position)
Inaccurate size encoding (long words are bigger)
May not facilitate comparison (unstable layout)
Term frequency may not be meaningful

Does not show the structure of the text
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Keyword Weighting

Term Frequency
tfy = count(t) in d
Can take log frequency: log(1 + tf,)
Can normalize to show proportion: tfy, / = tfy

Keyword Weighting

Term Frequency
tfy = count(t) in d

TF.IDF: Term Freq by Inverse Document Freq
thidf, = log(1 + tf,) x log(N/df))
df, = # docs containing t; N = # of docs

Visualizing Document Content
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Visual Thesaurus [ThinkMap]
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Concordance

What is the common local context of a term?
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WordTree (Wattenberg et al)
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Glimpses of structure

Concordances show local, repeated structure
But what about other types of patterns?

For example
Lexical:
Syntactic:

<A> at <B>
<Noun> <Verb> <Object>
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Phrase Nets [van Ham et al]

Look for specific linking patterns in the text:
‘Aand B, ‘A atB’, ‘A of B, etc
Could be output of regexp or parser

Visualize extracted patterns in a node-link view
Occurrences > Node size
Pattern position > Edge direction

Node Grouping
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Evolving Documents
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Visualizing Revision History

How to depict contributions over time?

Example: Wikipedia history log

Chocolate
Revision history

Legend: (cur) = difference with current version, (ast) = difference with preceding version, M = minor edit

1201, 20 Aug 2003

11:59, 20 Aug 2003 . . Patrick
1152, 20 Aug 2003 .. 81.203.98.109
M 18:36,6 Aug 2003 . Manika (corrected speliing)

1832, 6 Aug 2003

15:21, 6 Aug 2003 . . Rmhermen

1508, 6 Aug 2003
19:14, 3 Aug 2003

M 02:00, 30 Jul 2003 . . Evercat ()
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58 wes s
% 5 commia_schtwars booser page_flow_exarcie

[} TstDipatchacion o
# 3 Tetrom.jva
) Wekenepagebipachacion ovs
[} welcncrogeromaova

[ comma_sotuare. st generc bk

o conia v

s deo a

Dysprosia (neaten to do, rearrange see also)

Desiel Quinlan (removing obscure heraldry information, belongs on

Cyp (Chocolate often has odd shapes.)
Daniel C. Boyer (“chocolate as shade of gules in heraldry)

Previous Verson
7/ End of user mpores

Public class WelcomePageDispatchiction

/1 associated forsard definicions
PULLC Tinal staic String COLLECT]
public final stacic String LOGOUTH
PubLic final stacic String TEST1TC

/7 inherived forward definivions

/7 atspateh action methods declarat
public ActionForvard enter[ictionlle

Corre verson.
77 End of user smperes

public class UelcoePagebispatchict]

/7 associated forvard definitic

puplic final static String TEST

// inneritea forvard definicion

// dispacch action methods dec
wblic hetionForvard enter (Aets

ereraton Resuls

Resuts (20) ~
ResutDispatchactionava
TeskiDipatchactinjova
Welcome?agebispachaction s

b Generatzd Coco

2 Wanul Code

2 any ¥ Sort
2 by s
L7 Mans g Eio Name.
5 GenSt  Relative Path
& o
5 2 Cor IR

= 2 GBI g

it (forw 1= null) (

cuscentror. onExit ();
CoLlect Inforationform call

17 Stare of user code : ret

i2 fforn 1= null) (
e LeonePagerorn current]
11 execute code on exit]
currentForm.onExst () ;
Collect Inzorwat sonForm

17 scect of user code ¢

FCEY-E

History Flow (Viégas et al)

mary
andrew

version1 version2 version3 versiond

visualization view
with revisions.
equally spaced out

visualization view
with revisions
spaced outby
date

Animated Traces (Ben Fry)

Diffstyle: | Side-by-side | [ Enable syntax coloring

b erance 11

s ddon Eoand)
s com = o VTIBO(80, 24, “torm) Bl fern = new TIG0(88, 24, “tern);
= 11 tern.setug 2 i term.enn_=
5 rncors sex(true, €rue, _torn box elenent) 5 erm.curs settrue, true, _term box olenent);
s ecro): s tern noecno():
s P
= 17 Reptace the o eten wath our o, s 11 Reptace the o geten Tinctian with our o, this 15 caties
& o . rrinal 1o the
- s 11 remte server. The craracter 15 alreasy convertes 1o the
= ®
o o
@ @
« m «
& var e = vt key but_shife(); &
® 1m0 gateh s ens 4 en = S\
o 1 (en = unserines) { 0
o return; o
- ) @ >
n i (e 55 cnlerath = 1) @ 5F (ve.echo_ 86 cholenath = 1 {
n e asachicn) ™ ve agscnien
7 Vrerres0:
» ) » )
™ 11 (ssh chamel) ¢ ke 51 ( ssn cnamet) ¢
” <o chomnel. sendStain(ch): " cromnet.sendstainch):
) u )
™ » ™ )
n uar serverTextbos = document getElenentBYTA( ssheonsale server textbox'):  TB Var serverTextbor = dociment etELenOYTACssheonsote server_textbox”):
™ var canmestiontext; ™ var comectiontest
- IF (CconmectionText” in window.arments[0]) » 50 (- comnectionText” in vindow. arguents[ol) ¢
o connectsonText = windon.argunents[B].conectionTe o comnectionText = window.arments[D] comectionTest
@ 3 euse ¢ ause ¢

P >
174 nashon e

Wikipedia History Flow (IBM)

12



Visualizing Conversation

Visualizing Conversation

Many dimensions to consider:
Who (senders, receivers)
What (the content of communication)
When (temporal patterns)

Interesting cross-products:
What x When - Topic “Zeitgeist”
Who x Who > Social network
Who x Who x What x When - Information flow

Usenet Visualization (viégas & Smith)

Show correspondence patterns in text forums
Initiate vs. reply; size and duration of discussion

Naming Names

Narnes used by major presidential candidates in the series of Democratic and Republican debates leading up to the Iowa caucuses.

Roll over any candidate's
name for defails.
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Themail (Viégas et al)

One person over time, TF.IDF weighted terms

Mountain (Viégas)

Conversation by person over time (who x when)
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