Types and Levels of Team (Network) Analysis

Dr. Katy Borner

Cyberinfrastructure for Network Science Center, Director

Information Visualization Laboratory, Director

School of Library and Information Science

Indiana University, Bloomington, IN

Network Perspectives of Teams Panel

April 22, 2070

SCIENCE OF

!m‘vm‘
£ . .
- @  Type of Analysis vs. Level of Analysis
.V
>
Micro/Individual Meso/Local Macro/Global
(1-100 records) (101-10,000 records) | (10,000 < records)
Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,
Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states
Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics
(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS Publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency




Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Individual person and
their expertise profiles

Larger labs, centers,
universities, research
domains, or states

All of NSF, all of USA,
all of science.

Temporal Analysis
(When)

Funding portfolio of
one individual

Mapping topic bursts
in 20-years of PNAS

113 Years of Physics
Research

Geospatial Analysis
(Where)

Career trajectory of one

individual

Mapping a states
intellectual landscape

PNAS Publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency

Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global

Statistical
Analysis/Profiling

Temporal Analysis
(When)

Geospatial Analysis
(Where)

(10,000 < records)

\

Mg ¥
Topical Analysis |~ p‘, B
(What) ‘__‘_LQ.E— i v 1.‘;_ ;
Network Analysis T
(With Whom?) e%? 2% =
B X . °
. .Rr" “?{,- 'Ol'.‘!_‘_‘ T
a




Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,
Analysis/Profiling | their expertise profiles | universities, research | all of science.

domains, or states
Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics
(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS Publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency

N
T
I‘Is = !

L

L . ) -

A
A

—

Ho

“Fort Wayne

o !

T GrTnﬁald

$53.059.833
IUPUI at Indianapolis

{olumbus ) ’

Mapping Indiana’s Intellectual Space

Identify

» Pockets of innovation

> Pathways from ideas to products

> Interplay of industry and academia
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Barner, (2004) Won 1st price at the IEEE Infol s Contest.
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams

Boarner, Dall’Asta, Ke & VVespignani (2005) Complexity, 10(4):58-67.

Research question:

¢ Is science driven by prolific single experts
or by high-impact co-authorship teams?

Contributions:

* New approach to allocate citational
credit.

* Novel weighted graph representation.

¢ Visualization of the growth of weighted
co-author network.

* Centrality measures to identify author
impact.

* Global statistical analysis of paper
production and citations in correlation
with co-authorship team size over time.

* Local, author-centered entropy measure.
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Representing, Analyzing, and Visualizing Scholarly Data in Support of
Research Management (http://ivl.slis.indiana.edu)
Thomas Neirynck and Katy Borner (2007)
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Forecasting Large Trends in Science

MAPS OF SCIENCE

Data:
WoS and Scopus for 2001-2005, 7.2 million papers, more than
16,000 separate journals, proceedings, and series

Similarity Metric:
Combination of bibliographic coupling and keyword vectors

Number of Disciplines:

554 journal clusters further aggregated into 13 main scientific
disciplines that are labeled and color coded in a metaphorical way,
e.g., Medicine is blood red and Earth Sciences are brown as soil.

Richard Klavans and Kevin Boyack. 2007. Maps of Science: Forecasting]

MAPS OF
SCIENCE A

Institutional Strategy: The following color ceding is used for the disciplinary map:

s M tath & Physics ] Biotechnolegy M Medical Specialties

M chemistry M Earth Sciences [7] erain Research
[¥] Computer Science & EE M Biclogy [7] Health Professionals
| Other Engineering M Infectious Diseases | Social Sciences

Wiew all

Mational Institute of
General Med Science

Mational Institute of
allergy & Inf Disease

Mat. Cancer Institute

Mat. Heart, Lung &
Blood Institute

Mat. Inst Disbetes, Dig
& Kidney Disease

Mat. Inst of Meuro
Disorders & Stroke




Hational Cancer e tivate (N

ChalkLabs J# UCTvme @ wewmecs

iz of keyworck r sdiect
ey e

and granes were thes chatered

MNatioral Institute of

o] Ca i Disase ai Heakh [HIMH

7 Burns, David Newman, Edmund Talley. 2007. A Topic Map of NIH C

Interactive Science Map of NIH Funding
Herr I1, Bruce W., Talley, Edpund M, Burns, Gully APC, Newman, David & I.a Rowe, Gavin. (2009).
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Interactive Maps of Science — NIH Funding

Google maps with charts and tables
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Where Are the Academic Jobs? Interactive Exploration of Job Advertisements

in Geospatial and Topical Space
Angela Zoss, Michael Connover, Katy Borner (2010)

Visualization of Job Postings
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Scientific domains are highly
interconnected. The boundaries between
different domains are often fuzzy. One
‘way of thinking about the relationships
between domains is to conceptualize all
scientific domains as existing within a
large network of research

Creating a network of scientific research
can be accomplished by looking at
scientific journals and their articles, The
UCSD Map of Selence used here is the
praduct of a large study by researchers at
the University of California San Diego
using 7.2 million papers and over 16,000
separats journals, proceedings, and
series from Thamsan Scientific and Scopus
aver the five year period from 2001 to
2005. The researchers used citations
between the papers and journals to
cluster journals into small groups of
highly related journals

Those clusters are represented by 554
individual nodes in the network. The links
between the clusters show that some
clusters are related to other clusters but
are nat as tightly connected as the
journals that make up each cluster. Then
the clusters are labeled bath by the
cantent area shared by the journals in the
cluster and by the averarching scientific
damain for that cluster (represented by
one of 13 colars),

Maps of science like this ane can be used
ta understand many different data sets
and haw they can be represented by
topic. Here we are loaking at the topics
that annear in inh nnsfinns fram larne inh

bitp:

cns-nd3.slis.indiana.edu/ mapjobs/ geo
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CLicksTREAM MaP
OF SCIENCE

LEGEND

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg is M.A. Bettencourt, Ryan Chute, Marko A. Rodrique
Lyudmila Balakireva. 2008. A Clickstream Map of Science.

Chemical Research & Development The Council for Chemical

Research (CCR)

Powers the U.S. Innovation Engine

Macroeconomic Implications of Public and R&D Investments in Chemical £

FEDERAL
GOVERNMENT

i,
$1 Billion i $8 Billion

FEDERAL FUNDING TAXES
r—

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

N

$1 B $1 B+ %5 B||I|on $10 Billion $40 Billion

GROWTH IN GNP

U.5. ECONOMY

EARS ——i—
CHEMICAL INDUSTRY
OPERATING INCOME

iz R, 600,000

JOBS CREATED

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.




Mapping Science Exhibit — 10 Iterations in 10 years

Science Maps for Economic Decision Makers (2008)

Science Maps for Scholars (2010)

Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)

Science Forecasts (2013)

How to Lie with Science Maps (2014)

.

ibit has been shown in 72 venues on four continents. Currently at

- NSF, 10th Floot, 4201 Wilson Boulevard, Atlington, VA h“
.
1

- g >
. . . . - . S . . . [ 3
- Marston Science Library, University of Florida, Gainesville, FL. rm
- Center of Advanced European Studies and Research, Bonn, Germany D e
- Science Train, Germany.

Illuminated Diagram Display
W. Bradford Paley, Kevin W. Boyack, Richard Kalvans, and Katy Birner (2007)
Mapping, Uluminating, and Interacting with Science. SIGGRAPH 2007.

Questions:
* Who is doing research on what Large-scale, high
topic and where? resolution prints
. o ; illuminated via projector
e What is the ‘footprint’ of b or screen.

interdisciplinary research fields?
* What impact have scientists?

Interactive touch panel.

Contributions:

THEEN: HPTHLLIENLIXRY SN HFRE SRR

ﬁ'{f 'ﬁ' F=
= - g
"‘(F e 2

'

* Interactive, high resolution
interface to access and make sense
of data about scholarly activity.
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Nanotechnology

This overlay shows (hg d.|srnbut|0n Nanotechnology
of nanotechnology within the para-

digms of science. The majority of :

: t work in nanotechnolog Sdenceon e iy
currern M ! gy scate of molecules
takes places in physics, chemistry,

and materials science, at the upper

right portion of the map. However,

an increasing amount of nanotech-

nology is being applied in the bio-

logical and medical sciences, at the

lower right.

il

|

Debut of 5% Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall,

Stanford University, 5




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months
12 coaches, 300 m long
Opening was on April 23, 2009 by German Chancellor Merkel
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CI for a Science of Science Studies

ﬁ Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

James S, McDonnell Foundation &

é“f% VIVO Research Networking
%ot Dttp://vivoweb.otg

@ Information Visualization Cyberinfrastructure
http://iv.slis.indiana.edu

Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

@ Sci? Tool and Science of Science CI Portal
http:/ /sci.slis.indiana.edu

Epidemics Cyberinfrastructure
% http://epic.slis.indiana.edu/
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cyberinfrastructure for
ETVWORK SCIENCE CENTER

School of Library and Information Science | Indiana University Bloomington

Cyberinfrastructures Qutreach

All papers, maps, cyberinfrastructures, talks, press are linked
from http://cns.slis.indiana.edu
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