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Social Network of Coauthorship
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« The Unit of Analysis = A knowledge domain
(@R T ST e D)
— The entirety of science as a complex, self-organized
system
o SRR — A
— A specialty of a scien
o BREEGIR A G K
— A prolonged scientific debate
o FREERAMRIE SR, 0, TR - .
— The impact n external event on a field of research
o SRR
— The diffusion of knowledge across disciplinary
boundaries
o PERRSERH IR

» HHSRE
field, its growth and decay

SRVEES: BR
Scientific revolutions (Rl ¥yl 4ite) —
Thomas Kuhn (1962)

Collective intelligence (#/A%/£) — Douglas
Englebart

Trailblazing through human knowledge  (ji£x bt
JWAZEH1D — Vanevour Bush (1945)

Science of science (%}%%%%) — Derek Price
(1965)

Citation index (5|3L&45]) - Eugene Garfield
(1965)

.

Science mapping (FF*#[&il) — Henry Small
(1974), Howard White (1980)

Our unit of analysis is a complex system

« A complex system:

— Emergence swck market

—Open

— Self-organized
criticality sand pites

— Dynamic

— Nonlinear buterty efrect

— More than the sum
of its components

— Blurred boundaries

» A knowledge domain:
— Emergence new paradign
—Open
— Self-organized

criticality paragiom shitt
— Dynamic
— Nonlinear

— More than the sum
of its components
— Blurred boundaries

Identifying the Perceived Structure of a
Research Field
A — AU RS IRELO H PR £ 4
White and McCain (1998)
— Author Co-Citation Analysis (ACA)
YEBEWILT 70T
— Visualizing the proximity of co-citation profiles
« Pearson’s r & Multidimensional Scaling (MDS)
— Identifying specialties
« Principle Component Analysis (PCA)
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Co-Citation Networks Identifying the Structure of a Research Field Pathfinder Network Scaling
sim(di.di) = _Ce(did)) | citing Arictes « Chen (1999) PFNET: Schvaneveldt's Algorithm (g = N-1, r = )
v Jed)ec(d;) — Multidimensional Scaling = Pathfinder
Network Scaling (Schvaneveldt, 1990)
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Co-citation networks evolve over time:

G>G,»>G;>G, >G5 ...

Pathfinder networks
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Principle Component Analysis (PCA)
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Chen, C. (2003) Mapping Scientific Frontiers: The Quest for Knowledge
Visualization. Springer. © 2003 Springer.

Computer Graphics
[T ]

Chen, C. (2003) Mapping Scientific Frontiers: The Quest for Knowledge
Visualization. Springer. © 2003 Springer.




Searching for Turning Points
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Paradigms = conceptual world- f_/ I, \ f s
views, consisting of formal Iy ) i >,
Th Kuh theories, classic experiments, and — = — —
omas Kuhn trusted methods. e Before After
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... Normal Science = Crisis = Paradigm Shift  Normal Science ..
NSF Annual
Budget Requests
. NSF Awards
2
"
\ g % NSF(SGER)
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w arXiv, ADS
Web of Science Stience. Nature
Before After ©
Textbook  Citations Patents Grants ~ Long-Term Plans Chen, C. & Kuljis, J. (2003) The rising landscape: A visual exploration of
pub“::;';:z‘s superstring revolutions in physics. Journal of the American Society for

Information Science and Technology, 54(5), 435-446. © 2003 Wiley & Sons.




Network Formation

MST versus Pathfinder
T/NERR 5 Pathfinder

Visualizing Evolving
Networks

Visualizing Evolving
Networks

Visualizing Evolving
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Visualizing Evolving
Networks

Visualizing Evolving
Networks

Visualizing Evolving
Networks
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PFENET reveals more accurate details Two Criteria Criterion I: Topological Properties
« Static « The presence of hubs and star-like patterns in
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—1) What are the preferred topological
properties for network visualization?

Dynamic
—2) What are the additional criteria for
visualizing the evolution of a network?

Chen and Morris (2003) InfoVis'03.

a network.
* Why?
— Efficient algorithms available, e.g. MST, BFS.
— Such networks are easier to understand.
« First, understand how super-nodes are connected.
« Second, explore lower-level details.
— In small-world networks, star-rich ne
relatively high clustering coefficients -
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Criterion Il: Dynamical Properties

* The changes of topological

properties over time must

preserve the integrity of

emergent trends or patterns.

Why?

— A stronger sense of
progression.

— More accurately match
the chronological /
historical sequence.

Animation Botox (1945-2003)
Animation BSE+CJD (1981-2001)

Tracking the Changing Structure Over Time

« Naturalistic views were the first logical step
to delineate significant underlying
intellectual turns.

« Paradigm shifts, such as superstring
revolutions, did not lead themselves directly
to sharp changes in the citation skyline, at
least not clear-cut ones as we hoped.
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Information Foraging and Sense Making
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Information Foraging Theory
$Ks: RACTIFERDRA R B

« People adapt their search strategies to
maximize their profitability, or the profit-
investment ratio.

— Profit: finding relevant information
— Cost: time spent

« People may adapt their search by

reconfiguring the information environment.

Information Scent

« Information scent is the perception of the value,
cost, or accessible path of information sources.

Information Foraging at Macroscopic Levels through
Information Networks
e X 7 oo
G._.f\_LEA S, 2002, NEW ENGL JMED ...
| HIORTHTS, 1999, JAMA-LAN MED ASSOC ..
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Macroscopic Views of Information Contents

Information Entropy (Vocabulary)
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618,223  Ohjects shown in the map of the Universe

9,000x6,660 pixels % 36x 1,400x1,050 pixels
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Coation History of Timeliness Papars

CiteSpace

957 visits camae from 548 cities

1,957 visits came from 49
countries/territories




Usage in China and Western Europe

CiteSpace

Landmark node Rlvet node

Hub node

Expected Patterns

« Thematic grouping
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Intellectual turning points
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Importance

« Citation: Highly cited ﬁ
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* More recent: Publication age ﬂ
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Importance =
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Social Network Analysis (1992-2004)
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Scientific Literature: Terrorism Research (2002)

care physician
child abuse
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Amazon Customer Reviews
1,738 positive reviews (=4, 5)
918 negative reviews (=1, 2)
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Data Collection Text Analysis Visual Inspection

What does really good hook mean
exactly?

Tihar
really good bock
8 by @xcellent suthors are Diascrd Age ,  Snow Crash
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The Da Vinci COdE(Amazon Sales Rank: #7)

3,068 Customer
Reviews

The Da Vinci Code (Amazon Sales Rank: #7)

The Da Vinci COdE(Amazon Sales Rank: #7)

3,068 Customer
Reviews

#1729: Catholic Bashing Lite (2003-12-25)

“The Da Vinci utter wast: time!
Brown murder mystery genre book.
entire premise key element
mystery. Priory guardianship Holy Grail
complete hoax Brown - biblical scholarship
analys artworks o' Leonardo facile and
cours motiv secret
book much
attention mone.
book. / much better read Umberto Eco's "Foucault
Holy Grail

Umberto Eco
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