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AGENDA
3:00p.m Welcome & Introductions
3:10 pum. Overview of R&D Analyses and Maps
3:45 p.m. Open Discussion Forum
430 pm. Adjourn

Take ASTRAY Mapping Innovation I'url'ungn\\\ur\"_l —

please visit hrpe/ wwwsirveymonkey.com/ s/ COXTPLE Congressional District innovation metrics
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ASTRA's Mapping Innovation for Congress Baseline Survey 121009

Would it be useful to have innovation information that compares different States?

Response
Percent

89.5%

5.3%

Not Sure 5.3%

ASTRA's Mapping Innovation for Congress Baseline Survey 121009

Do you (and Congress generally) have adequate data to make decisions on innovation policy?

Response
Percent

Most of the Time 5.0%

Some of the Time 25.0%

Usually Not 55.0%

Not Sure 15.0%




ASTRA's Mapping Innovation for Congress Baseline Survey 121009

R&D Funding

Agency Budget Data

Academic Degree Production Data

STEM Education Data

What types of data would you like to have more readily available to you? (Please choose all that apply)

Response
Percent

76.2%

52.4%

42.9%

52.4%

General Economic Stpfisti
Aff Cybersecurity

State and Congressi Migration, Visas, Foreign Talent in
us.

Intemet & Broadband
International Venture Capital

Comparisons betweg Income and Unemployment

Information

New Business Start-ups

Job Creation

Science and Technology (S&T) Studies

Can be conducted at different levels:
> local (individual),
meso (local, e.g., one institute, one funding agency), or

global level (all of science or world wide).

Using
Statistical Analysis/Profiling
Temporal Analysis (When)
Geospatial Analysis (Where) s
Topical Analysis (What)
Network Analysis (With Whom?) K8
Modeling (Why)
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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)
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Mapping Indiana’s Intellectual Space
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» Pockets of innovation

> Pathways from ideas to products
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> Interplay of industry and academia
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Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions

Borner, Katy, Penumartly, Shashikant, Meiss, Mark and Ke, Weimao. (2006)

Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research
Institutions. Scientometrics. 68(3), pp. 415424

Research questions:
1.

Stanford U
U Calif SF,

Does space still matter
in the Internet age?

2. Does one still have to
study and work at major research
institutions in order to have access to

high quality data and expertise and to produce high
quality research?

3. Does the Internet lead to more global citation
patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

Contributions:
» Answerto Qs 1+ 2is YES.
» Answer to Qs 3 is NO.

» Novel approach to analyzing the dual role of
institutions as information producers and
consumers and to study and visualize the diffusion
of information among them.

log of number of institutions citing each other

—  1982-1985: 1.94 (R?=91.5%)

1987-1991: 2,11 (R*=93.5%)
——  1992-1996: 2.01 (R*=90.8%)
1997-2001: 2,00 (R*=90.7%)

10
log of geographic distance

1,771
2,087
2529
3038
4172

Mapping the Evolution of Co-Authorship Networ

ks

Ke, Visvanath & Birner, (2004) Won 1st price at the IEELE Infol is Contest.
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M'lpplng the Evolutlon of Co-Authorthp Networks
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Interactive Science Map of NIH Funding
Herr 11, Bruce W., Talley, Ednnnd M, Burns, Gully APC, Newman, David & La Rowe, Gavin. (2009).
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Interactive World and Science Map of S&T Jobs

Angela Zoss, Michael Connover, Katy Birner (in preparation).

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

Heslith Profeszlonals

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

Saolal Solinzes

Those clusters are represented by 554
individual nodes in the network, The links
hetween 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 dusters are labeled both by the
content area shared by the journals in the
cluster and by the averarching scientific
domain far that cluster (represented by
one of 13 colors).

Furnsifles

Search for Jobs |

Search

Eintechnology

ﬂ Maps of science like this one 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 nnstinns from lare inh
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Science and Technology (S&T) Studies

Results are communicated using
» Top-N lists

Profiles

» Graphs and charts

>

» Geographic map overlays

» Science maps

By means of

> Alerts

A

» White papers

» Reports

» Science forecasts
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Herr IT, Bruce W., Gully Burns, David Newman, Edmund Talley.
A Topic Map of NIH Grants 2007. Bloomington,

Research Leadershipin the LS. g ; i Resvarch Leadership in 12 Nations

U.S. Vulnerabilities in Science - Kevin W. Boyack, Richard Klavans - 2009




LEGEND CLlCKSTREAM MAP
' ' OF SCIENCE

Bollen, Johan, Herbert Van de Sompel, Ari ef 1 Chute, Marko A. Rodriquez,
Lyudmila Balakireva. 2( )08S. \ ( llcl\mum 1\ [ap of \ULHLL.

Chemical Research & Developrnent The Gouncil for Chemical

Powers the U.S. Innovation Engine i

Macroeconomic Implications of Public and Private R&D Investments in Chemic:
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Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.




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

Questions:

Large-scale, high
resolution prints
illuminated via projector
or screen.

* Who is doing research on what
topic and where?

* What is the ‘footprint’ of
interdisciplinary research fields?

* What impact have scientists?

Interactive touch panel.

Contributions:

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

Nanotechnology

This overlay shows the distribution
hnology within the para-
of science. The majority of
current work in nanotechnology
takes place ysics, chemistry,

Nanotechnology

nology is being applied in the bio-
logical and medical sciences, at the
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Provided by the Cyvberinfrastructure for Network Science Center at Indiana University.

- Introduction
E. 0. Wilson writes in Consilience: The Unity of Knowledge (1998): “Features that distinguish science from
are bility, economy, m heuristics, and consilience.”

Please see Borner's recent presentation at the A Deeper Look at the Visualization of Scientific Discovery NSE
Workshep for a general intreduction of the needs and the resources provided here.

Needs Analysis

As part of the “TLS: Towards a Macroscope for Science Policy Decision Making” NSF SBE-0738111
award, interviews with science policy makers are conducted to identify what science of science’ research
results and tools might be most desirable and effective. So far, 30 formal, one-hour interviews have been
conducted with science policy makers at university campus level, program officer level, and division
director level for zovernmental, state, and private foundations. Data compilation will start in October
2008 and resulting report can be ordered by sending a request to Mark Price (maaprice@indiana.edu).

Conceptualization of Science

A ‘science of science’ requires a theoretically grounded and practically useful conceptualization of the
structure and evolution of science. A special journal issue entitled “Sei i
Conceptualizations and Models of Science” edited by Katv Bérner, Indiana University & Andrea
Scharnhorst, Royal Netherlands Academy of Arts and Sciences invites contributions on this topic. It will
be published in the Journal of Informetries 3(1) in January 2009.

Scholarly Database

The Scholarly Database (SDB) at Indiana University aims to serve researchers and practitioners
interested in the analysis, medeling, and visualization of large-scale schelarly datasets. The database
currently provides access to over 2o million papers, patents and grants. Resulting datasets can be
downloaded in bulk. Register for free access at https://sdb.slis.indiana.edu/.

Cyberinfrastructures

The Scientometrics filling of the Network Workbench (NWB) Tool provides a unique distributed, shared
resources environment for large-scale network analysis, modeling, and visualization. Thomson
Scientific/IST, Scopus and Google Scholar data, EndNote and Bibtex files, or NSF awards can be read and
diverse networks can be extracted and studied. Download User Manual with focus on Scientometrics.

http:/ /sci.slis.indiana.edu
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