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Information Visualization MOOC

Unit 4 — “What”: Topical Data

Workflow Design

Relevant Research Disciplines:
Linguistics, Computer Science, Artificial Intelligence

Reference

Borner, Katy, Chaomei Chen, and Kevin W. Boyack. 2003. “Visualizing Knowledge
Domains.” Chap. 5 in Annual Review of Information Science & Technology,
edited by Blaise Cronin, 37:179-255. Medford, NJ: American Society for
Information Science and Technology.
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Read Data

Data Repositories:

KDD Datasets, http://www.kdnuggets.com/datasets/

Digging into Data list of repositories,
http://www.diggingintodata.org/Repositories/tabid/167/Defa
ult.aspx

WordNet lexical database for English,
http://wordnet.princeton.edu/

Google ngrams datasets, text from millions of books scanned
by Google

Scholarly Database, http://sdb.cns.iu.edu

Major Data Formats:

TXT
Ccsv
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Preprocessing—Text Normalization

Sample text: Emergence of Scaling in Random Networks

Lowercase: The example text becomes "emergence of scaling in
random networks.”

Tokenize: The text blob is split into a list of individual words. The
example text becomes
"emergence|of|scaling|in|random | networks.”

Stem: Common or low-content prefixes and suffixes are removed to
identify the core concept. The example text becomes
"emerg|of|scale|in|random | network.”

Stopword: Low-content tokens like "of" and "in" are removed (see
the complete stopword list). The example text becomes
"emerg|scale|random|network.”

Identification of synonymy and polysemy.
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Topical Analysis

* Frequency analysis

* Clustering/Classification
e Sentiment analysis

e Burst analysis, see Unit 1

* Dimensionality reduction, see ARIST chapter.
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Using a Dictionary and Thesaurus

Visual Thesaurus http://www.visualthesaurus.com/vocabgrabber/

Sorted by relevance, occurrences, select ‘geography’ words
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Visualizing Topical Data

e Charts: Wordle Word cloud
e Tables: GRIDL

e Graphs: MDS plots, circular visualization, Crossmaps, Google
n-gram
e Geospatial maps: SOM maps

* Network graphs: Tree visualizations, word co-occurrence
networks, concept maps, science map overlays

Black ones are exemplified on subsequent slides.
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Chart Example: Word Cloud

Wordle.net of Titles — create your own at http://wordle.net

raduate

RY nHoly 2 DreamaAliens Lion

lﬂ l—'l

| Stand ruBeglns Indiana Third
rul:ieer% SWANth MaWS Amadeus Wonderful Shadow
storyElephant Amores  Apartment SeparationFelloWSNID Notorious

Hi
Last Dc: S Dep arted
N Rainyame &2 SO Beeed vne 5

O\mc(tt ?St Wll pB,cuclE _C Professional Dr €

MEo)ng!rqilczDag Kill O Spotless Traln WarSGOOdm
AUSLi ll)obl— 2
sren LOVe GOdfathers, CUO o #Z: \Mar: Beﬁaugﬂa’},g
s Princess(] g = s g ©LCvaiance
; Gastl 4 TEMINGLOr RINGS s,
£ Ur@o:q:\e?Llfe M[ d%Lord Kin yc g
SearcnersDO“arS@ (7)) m Escape gBabym g
Forrﬁgatb o EE‘}:’EDISOGE"‘ KIdBeaUtgAwagB CK Fsn
rec SMENM 8555 Wind@KNight HuNter s feare
Mm;ona]reg EEE_Q_ £ Ratatounue :anver Heat ‘_,Eaen Hur
JacKetL- g£ singin %park s < £ slumdog wat%frontAE
5 £ Grang — poliar rathe st W&ngﬁsﬂ?g et &
Layout: Oval space filling; frequent words are closer to center

Type font size: Word frequency

Font color: No meaning, but different colors help legibility
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Wordle.net of Titles — New Layout, non-deterministic
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Wordle.net of Titles — Same Layout, different colors
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Google books Ngram Viewer

Graph these case sensitive comma-separated phrases ﬂl\lben Einstein, Sherlock Holmes, Frankenstein

i2* share |/ 1.3
between [1800  and [2000  from the corpus |Engllsh j with smoothing of | 3 'I W Tweet < 1,178

Search lots of books |

0.0002%
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The items in question can be phonemes, syllables, letters, words,

or

M Albert Einstein [l Sherlock Holmes Frankenstein

/"\.N
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1800 1810 1820 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 19850 1960 1970 1980

n-gram is a subsequence of n items from a given sequence.

base.

1990 2000
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Map continued on right

Network Graph-Science Map

Reference system with proportional symbol overlay and legend.

Chemistry

Math & Physics

Infectloys/Disease

Medical Specialties

Earth Sciences

See also Unit 4—Design and Update of a Classification System:

Th

e UCSD Map of Science
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Health Professionals
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2008 The of the University of California and SciTech Strategies.
Mapm by SciTech Strategies, OST, and CNS in 2011,

Legend Area How To Read This Map

Circle area: Fractional Journal Count fg?g The UCSD map of science depicts a network of 554 subdiscipline nodes that
Unclassified = 95 ) are aggregated to 13 main disciplines of science. Each discipline has a distinct
Minimum =0 color and is labeled. Overlaid are circles, each representing all records per
Maximum = 25 unique subdiscipline. Circle area is proportional to the number of fractionally
Color: Discipline 28 assigned records. Minimum and maximum data values are given in the legend. 13




Co-Occurence Network of IMDb Movie Title Words

Data retrieved from http://www.imdb.com/chart/top (on Nov 15,

2012).

What words occur most frequently?
Which words are used together?

Rank | Rating | Title Votes
1.1 9.2 |The Shawshank Redemption (1994) 857,280
2.| 9.2 |The Godfather (1972) 625,241
3.| 9.0 |The Godfather Par Il (1974) 400,229
4.| 89 |PulpFiction (1994) 669,105
5.| 8.9 |The Good, the Bad and the Ugl A B C
6. 89 |[12Angry Men (1957) 1 Rank Rating Title
2 1 9.2 The Shawshank Redemption
7.| 8.9 |Schindler's List (1993) 3 2 9.2 The Godfather
8.| 89 |The Dark Knight (2008) 4 3 9 The Godfather: Part Il
5 4 8.9 Pulp Fiction
6 5 8.9 The Good, the Bad and the Ugly
T 6 8.9 12 Angry Men
8 7 8.9 Schindler's List
9 8 8.9 The Dark Knight

D E
Year Votes

1994 857,280
1972 625,241
1974 400,229
1994 669,105
1966 263,846
1957 211,144
1993 444,891
2008 837,033
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Text Preprocessing—Normalize

* Lowercase words

e Stem

* Remove stop words

Title

The Shawshank Redemption
The Godfather

The Godfather: Part Il

Pulp Fiction

The Good, the Bad and the Ugly
12 Angry Men

Schindler's List

The Dark Knight

The Lord of the Rings: The Return of the King

Fight Club

Star Wars: Episode V - The Empire Strikes Back

One Flew Over the Cuckoo's Nest

The Lord of the Rings: The Fellowship of the Ring

Inception
Goodfellas
Star Wars
Seven Samurai
The Matrix

B stopwords.txt

File Edit Format

a
about
above
across
after
afterwards
again
a?ainst
all

almost
alone
along
already
also

although

Title

shawshank | redempt
godfath

godfathlii

pulp| fiction

good | bad | ugli

12| angri|men
schindler|list

dark | knight

lord | ring| return | king
fight|club
star|war|episod|v|empir|strike
flew | cuckoo| nest

lord | ring| fellowship | ring
incept

goodfella

star |war

seven |samurai

matrix
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Text Preprocessing—Extract Network

e Tokenize

* Extract co-occurrence network

Without preprocessing:

A

Nodes: 470 — About Affair
Isolated nodes: 48 Affairs Afraid
Afraid Afternoon
Edges: 905 BEman
Afternoon Alien
Alien / AmA®li
With preprocessing: Aliens Amadeus
Nodes: 405 — Al America
AmAO®lie American
Isolated nodes: 75 Readsie o—
Edges: 319 America Anatomi
American Angri
Amores Anni
Anatomy Apart
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Movie Similarity Network Based on Shared Words

Four movies with 10 unique title words:

Title
star war episod vi return jedi
star war episod v empir strike

star trek
star war

return

1

0
0
0

star

1

1
1
1

strike trek war

<

0 0 1

o O O -

1 0 1
0 1 0
0 0 1

Semantic network of movies based on shared words:

*Vertices 4

1 "star war episod vi return jedi" 6
2 "star war episod v empir strike" 6
3 "star trek" 2

4 "star war" 2

*Edges 6

2

w NN BB
B W W

3

1
2
1
2
1

1 star war episod vi return jedi
2 star war episod v empir strike
3 star trek

4 star war

star war episod vi return jedi

LS VY]

Complete matrix has 250 movies and 397 normalized words.

Total #words
6

6
2
2

star war episod v empir strike

star trek
star war

LS
-
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Movie Similarity Network

Semantic network of movies based on shared words:

. slar war episod vi return jedi

But, titles have different length!

Solutions:

See also Unit 4—Comparison of
Text- and Linkage-Based Approaches

Normalize by #words

Use only important words (tf-idf)
Apply LSA or topic detection

Run Poisson-based language models

30

20
. star war episod v empir strike

20

@..

Complete matrix has 250 movies and 397 normalized words.
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Relevant Tools

e TextAnalyzer, http://textalyser.net
e TexTrend (OSGi/CIShell compatible), http://textrend.org
* \OSviewer, http://vosviewer.com

See many more at http://www.kdnuggets.com/software/text.html

Please post your favorite to Twitter, Flickr using tags “ivmooc” and
“H#topictools.”
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