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Understanding the Dynamics of Knowledge

1. What is the hottest topic at time T,?

2. What are the hot topics between time T. and T»? (A
Timeline - Temporal)

3. What are the major turning points between time T. and
Tw? (Turning points - Structural)

4. How did knowledge associated with these turning points
spread? (Diffusion - Spatial)
5. How can we differentiate various perspectives and

views based on a large volume of inputs? (Sense-
Making - Semantics)
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Topic: Terrorism |
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gliif,)“”e“t i 1. What is the most active topic in the
ki area of TERRORISM RESEARCH?

2.  What was the previously
predominant topic?

Q3: Turning 3. What EVENT/WORK led to the shift
point? of focus?

RICH il 4. What is such a transition path
path? made of?

Q2: Previous
hot topic?
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Bird flu spread in Thailand

Computer model map of new cases (red) and
where the epidemic has finished (green)
60-90 days after an uncontrolled outbreak

http://news.bbc.co.uk/1/hi/world/europe/418449@.stm
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The Impact of a Pivotal Point

Casualties from
terrorist bombings.

Physical injuries and
fatalities resulting
from the Oklahoma
ity bombing

A large community
outbreak of salmonellosis
caused by intentional
contamination of restaurant
salad bars

@
1\2 ,.
L TOR
A, V2. P216 () fB L.
§1 ) 3 [ The threat of biological
MALLONéE 199 0 | , \
R weapons. Prophylaxis
38, ANN SURG: and mitigation of
psychological and social
consequences

Terrorist bombings:
lessons learned from
Belfast to Beirut.

‘l TNQRTH CS, 1

Psychological sequelae

of the September 11

terrorist attacks in New
ork City

Psychiatric disorders

among survivors of

the Oklahoma City
bombing

» Glea, S. et al. (2002)
How does the citations to this paper spread geographically?

http://cluster.cis.drexel.edu/~cchen/talks/inscit2006/G LEA_I\é kml
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Differentiating Conflicting Views 4 ?
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The Role of Rare Terms

» To differentiate conflicting opinions, it is necessary to
identify unique perspectives represented by low frequency
terms

* Term variations
e TermWatch

* Log likelihood tests
* Decision Trees

17
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Wisuol Anaiytics Selence and Technology

TermWatch

- LT chunker

amazon.com extract terms
identify term variations

l cluster terms
web services

Predictive Text Analysis

POS tagging
term extraction
term selection

customer
reviews

finohes coordinated

S views

predictive models o

Data Collection Text Analysis Visual Inspection
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Term Variations

head word

IEEE Symposium on

L

Wisaol Analgics Scliance cnd Technalogy

Operations Term Term Variation
Syntactic secret'society; ancient secret society
(adding a modifier)

Syntactic clever plot clever plot twist

(adding a head word)

Syntactic renowned Harvard professor famous Harvard professor
(changing a modifier)

Syntactic secret book secret agenda

(changing a head word)

Semantic ingenious plot clever plot

(synonymous)

19




Term Variations

» Head substitution
age-old religious secret = age-old religious mystery

» Expansion
action thriller =» perfect suspense action thriller
amusing speculation = amusing speculation collection
roller coaster =» electrifying roller coaster ride

» Association
mind-binding puzzle €=» 5-star entertainment

20
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first dan brown experience
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Drilling down the “really good book” cluster Nt
o o Uther
o really good book

s by ewxcellent authors are Diamond Age , Snow Crash

il L |

I enjoyed this book tremendously - 1t's a |g

I g o I
I aty O I . i :
[ H i , - 1] : .
| my B — s Having sa1d that,
good ! o Iy eresy :‘:;:;"_\9 |
(I .. ! Mreally good work
] N\ | of fiction.
, o T Ehiq ey
1 Ll writing o 1
e : really good sci-fi
B R and cyberpunk like

I recommend this boolk, and I also recommend other Dan Brown

Altered Carbon , Ringworld , Ringworld

It you want to read a

really good thriller
of this type of genre read Paul L.
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Document Frequency vs. Log Likelihood %@
(p=0.5) R
Term DF LogLikelihood Term DF LogLikelihood
book 2456 2.99 68.2
story 697 14.25 66.6
reader 571 0.23 61.37
character 561 59.32 character 561 59.32
da vincicode 559 10.85 author 204 53.04
novel 539 0.00 KlCEWNGEE 2 48.4
fiction 536 4.89 135 48.10
time 512 21.17
author 504 53.04

plot 499 17.25 37.63

29,837 Features
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The Power of Rare Terms 27/ /
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Feature Selection: Doc Freq vs. Log Likelihood IEEE Symposium on
Classification accuracy based on 10-fold cross-validation: A
C4.5 << NaiveBayes << SVM Vi Anoics Siane et sechriony
Log Likelihood | Selected C4.5 NaiveBaves | SVM
(p-level) Terms
(0.05 1.666 | 70.26 77.54 834.59
0.01 360 | 71.67 760.67 83.14
(.001 146 | 70.01 75.74 81.72
Doc Freq (==2) 6.881 | 68.89
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3,068 Customer
Reviews




The Tipping Point (Amazon Sales Rank: 12)

596 Customer
Reviews —
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Document Frequency vs. Log Likelihood RO

Term
Ipod
video
music
apple
song
screen
hour
itunes
time
battery life

!

4

DF LogLikelihood Term DF LogLikelihood
486 82.66 ipod 486 82.66
275 70.45 video 275 70.45
206 46.21 music 206 46.21
195 XiMlove 60 3330
163 33.05 song 163 33.05
162 29.06 screen 162 29.06
143 9.95
140 8 sound 57 2463
126 4.8 battery life 118 24. 34

118

24.34 m 23.12
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» Visual Analysis of Conflicting Views

 Feature selection and handling low-frequency but critical
features and interrelationship

e Term variation patterns
 Statistical tests of associations

* Facilitate sense making tasks
* What information is the most effective to understand different

opinions?
* How could emergent thematic patterns be visualized?
» Future Work
* Integration with more interactivity
« Comprehensive evaluations of alternative approaches

* Investigations of the applicability in a wider range of visual
analytic tasks
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