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It is a pleasure to have the chance to address you today. To give you my background, prior
to my current position at Elsevier, | was the Director of Product Development for the SciVal
suite of products, and before that | was Director of Research Strategy at Columbia
University in New York.

Before | speak about the concept of multidimensional research assessment, which is my
main topic for today, | would like to make a brief introduction discussing the data sources
used in the research assessment.



Data Sources: Scopus and SciVal
The Multi-Dimensional Research Assessment Matrix
Examples 1 and 2: Evaluation of an individual researcher
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Scopus and SciVal: Solutions for Research Assessment

SCLEPUS

* Scopus is the largest abstract and
citation database of research literature ©
and quality web sources

+ The Innovative Solution for
Establishing, Evaluating and Executing
Research Strategies

* Designed to find and evaluate the
information that scientists need. Quick,
easy and comprehensive, superior
support of the literature research process. - Top research leaders get insights to

evaluate their institution’s research output

in a single online interface.

* The easiest way to get to relevant content
fast. Tools to sort, refine and quickly
identify results.

Capturing the unique “research fingerprint”
+ Over 19,500 peer-reviewed journals from over of your uni\._rersity, identifying its distinctive
5,000 publishers competencies.

Results from 435 million scientific web pages

= 23 million patent records from 5 patent offices * View yo_u_r position relatlve_ to the
® "Articles-in-Press" from over 3,850 journals competition across a multitude of research-
u

Seamless links to full-text articles and other driven areas of focus.
library resources FuNDING.
= Qver 48M records

= 4.6M conference papers

(@' Innovative tools that give an at-a-glance _
overview of search results
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Scopus, an abstract and citations database that indexes over 19500 journals from 5000
publishers, is the primary data source for the SciVal suite of research analytics products
that Elsevier is currently investing in. In addition to 48M records and 4.6M conference
papers, Scopus includes a variety of alternative scientific content, from web pages to
patent records and other relevant material.

SciVal is a suite of analytic products that leverage the rich data set embedded in Scopus to
perform higher-level analysis on research outputs to assess research performance in a
variety of dimensions. These are the two primary data sets that we will use in this
presentation.



SciVal Suite—Performance, Planning and Funding Solutions

SciVal Spotlight™ Supporting
Visualize areas of Research Excellence and Strength Decision
across multiple disciplines compared Globally Makers

SciVal Strata™
Benchmark article and citation output from individuals,
departments and research against your peers

SciVal Experts™ Supporting
Identify Researcher Expertise and Enable Collaboration Faculty
delivered as an Application, Data and Web Services

SciVal Funding™

Integrated Source of Funding Opportunities from over 4,500
sources updated daily
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These are the four SciVal products. As part of the research assessment framework, I'll be
doing some analysis on research outputs primarily using SciVal Spotlight, Strata, and
Experts, which are designed to provide decision support to senior research executives and
policy makers.
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Research assessment and evaluation is increasingly

based on quantitative methods

Research Program Sponsor Description

rac

Research Assessment Exercise

= Assess the quality of research in
universities and colleges in the UK

= Enable funding bodies to determine
how to allocate grants across
research projects

= Detail by institution and by discipline
those areas that are internationally
- Australian Government competitive
Australian Research Council  * |dentify emerging areas where there
are opportunities for development
and further investment

= |dentify thematic domains for future
European support
» Partof EU's strategy to become “the
EUROPEAN most dynamic competitive
COMMISSION knowledge-based economy in the
world”

| —
SEVENTH FRAMEWORK
PROGRAMME

Governments are actively guiding their national research agenda

©@ ) 30

Why is the topic of research assessment such an important one? One of the most
significant new global trends in research planning and performance is the more active role
the governments are taking. With initiatives such as ERA in Australia and RAE in the UK,
institutions are now required to evaluate research with more quantitative assessments, in
addition to the qualitative and subjective measures already is use. Similarly, the Obama
administration has placed a new emphasis on financial transparency and tracking of social
and economic benefits of fundamental research through the ARRA program and other
initiatives such as STAR Metrics, which seeks to quantify the social and economic impacts
of government research investments given to university researchers.

In UK this approach has already led to significant changes in how much funding the leading
research universities were getting. Some institutions like Birmingham and Aberdeen
received more money as a result of these assessments, while others, including such elite
institutions as Oxford and Cambridge, received less. These assessments showed that
universities that were not considered the most elite institutions, such as Oxbridge and UCL,
still had a wide range of focused areas of research excellence, a conclusion also supported
by our own analytical tools.

What kind of tools are governments using for this kind of productivity analysis? Primarily
they are using abstracting and citation databases like Scopus and its main competitor, Web
of Science.



The multi-dimensional research assessment matrix

Dr. Henk Moed, Senior Scientific Advisor,
Elsevier

Dr. Moed is a former professor of research
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for Science and Technology Studies
(CWTS) at Leiden University.

Research Trends issue 23-may-2011
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When we are asked to measure anything in a rigorous way, it is important to ask two key
questions before launching into the process of measuring itself. First, how should the
measurement take place, by what methodology and with what metrics? Second, what is
the goal of such a measurement, the desired outcome or insights to be gained?

If these questions are not answered up front, it can result in a mismatch between what has
been measured and what needs to be measured. This can cause distortion of results or a
misuse of metrics. Just to be clear, any single metric used to measure has its limitations.
The multidimensional research assessment matrix, as created by Dr. Henk Moed of Elsevier,
who is previously an internationally-recognized bibliometrician at the University of Leiden
in the Netherlands, gives us a way to help ensure we answer these key questions before
beginning to measure and assess research.



The multi-dimensional research assessment matrix

Table 1 — The multi-dimensional research assessment matrix.

There are 5 dimensions of the matrix. It is not to be read horizontally, but vertically—that
is, any unit of assessment can match up with any purpose or any output dimensions.



Who/What Do We Want to Evaluate?

Individual

Research group

Department

Institution

What or who do we want to evaluate? This is generally a straightforward question to
answer. But even here we can see misuse of metrics, as when an impact factor, which is a
useful metric to measure journal impact and prestige, is used to evaluate an individual
faculty member’s papers.



What is the Purpose of the Evaluation?
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Second, the key question of what the goal is of doing this evaluation.

complex, and may have multiple answers.

This is slightly more
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What is the Metric or Impact We Want to Evaluate?
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What metric or impact do we wish to evaluate? Again, the choice of these can help to
determine the particular methodology that needs to be taken for an assessment.
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Which Indicators Should We Use in the Evaluation?

\
|

Journal citation Patents,

impact licences,
spin offs
 Invitations for

International External
co-authorship research
income

While bibliometric indicators are certainly an important source for evaluating research
outputs, there are other indicators such as peer review, patents, speaking engagements,
Ph.D. completion rates, etc. that can be used effectively as part of the assessment. |won’t
speak of these extensively here, but it’s important to note that peer review in particular is
part of almost any important assessment of an individual or a laboratory group, and is
almost certain to remain so. After all, peer review has proved its worth over hundreds of
years. The technology has certainly changed and the methods used have evolved but the
basic review process itself has not.
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Example 1: Evaluation of a Researcher

Journal citation
scholarly impact
impact

S—
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Here is an example of perhaps the simplest case—assessing the research productivity of an
individual. In addition to the bibliometric indicators, peer review would also likely be an
important part of any assessment. What does the department chair think of the quality
and impact of this scholar’s work?




Example 1: Evaluation of a Researcher

. This author has published 205 documents in Scopus
Brimblecombe, Peter (Showing the 2 most recent
Grossi, C M, blecombe, P, Menéndez, B, Benavente D,
Harris, L, Déqué, M.
Personal 2 - R,
erso n c of salt and for stone
Name Brimblecombe, Peter weathering
Other formats Brimblecombe, P (2011)Science of the Total Environment
Author 1D 7006535630 Song, C.H., Kim, H.5., Von Glasow, R., Brimblecombe, P., Kim, J.,
Affiliation University of East Anglia, School of Environmental Sciences, Park, R.J., Woo, .., Kim, Y.H
Morwich Source identification and budget analysis on elevated
United Kingdom levels of formaldehyde within the ship plumes: A ship-
plume photochemical/dynamic model analysis
(2010} Atmospheric Chemistry and Physics
Research
Documents 205 @ Author Evaluator ] | e Addtomy st | W Setalert | [ Set fe iew details of all 205 documents by this author
References 2186 Inform me when this author publishes new documents in
Citalions 2272 ] view ciation overview | W Setalen Soopus:
W setaiert ) set fe
index 18 = hGraph
Co-authors 150 (maximum 150 co-authers can be displayed Cited by since 1996
Web search 2986
Subject area Environmental Science This author has been cited 2272 times in Scopus:
Earth and Planetary Sciences (Showing the 2 most recent
Engineering
More.
Najafi, ., Wolazadeh, M.
@ Find potential author matches Selective recognition of chioroacetic acids by imprinted
polyaniline film
(2011 Journel of Applied Polymer Science
Histo
L/ Karnae, S., John, K
Publication range 1069-Fresent Source apportionment of fine particulate matter
Source histry Journal of the Society of Leather Technologies and Chemists measured in an industrialized coastal urban area of
Journal of Trace and Microprobe Techniques ?2“0‘::"‘1““ .
tmospheric Enviconment
Precambrian Research RS S
More {
w details of all o ]
Show Related Affliations @) e detalls of il 2272 ciation
S | The data displayed above is compiled exclusively from articles published in the Scopus database. To request corrections to any naccuraci | Inform me when this author is cited in Scopus
(registration required
W setaken
The data disolaved above is sybiect to the orivacy condtions contaned in the orivacy

Looking at Scopus can give needed information about citations and papers published, as
well as other commonly-used metrics such as h-index.
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Example 1: Evaluation of a Researcher

Documents (205) h Index (18) | Citations (1310)
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We can also evaluate a researcher by looking at number of publications over time. This
functionality is present in SciVal Strata, which allows for multidimensional analysis on any
individual, lab group or department against any control group (e.g. a different lab group at
the same institution, or all astronomers in Chile, or all neurologists globally)



Example 1: Evaluation of a Researcher

Citation overview
Citations received since 1996

Author: Brimblecombe, Peter

Overview options Hide B

Exclude from citation overview: [[] Self citations of selected author [] Self citations of all authors M’Y-

Sort documents Date range SCho'or'y
Citations descending ¥ 2008 v |t0o|2011 » imm

Citations el
1 Author h index
205 Cited Documents g Save st W{ 2008 [ 2009 ‘ 2010 l 2011 ] Subtotal W
View h-Graph
& 3¢ Deiete Total| 2202 | 237 | 210 | 259 | 134 | 840 o na %me 96 documents considered

4[] 1998 Thermodynamic model of the syste [0 | 27 | 20 | 25 | n | e | an2 Lak0 b Miderx 1=1ave beun
2 [[] 1994 Stratospheric aerosol growth and 7 4 3 3 17 228 NoReTh ek it

3 [[] 1998 Thermodynamic model of the syste... 25 21 26 9 81 187 Scopus u_ocuments published
4 [ 1995 Athermodynamic model of the sys. 9 10 4 9 32 178 fgi[u::?;&oh

5[] 1986 Photo-oxidation of dimethylsulph. 13 3 3 5 1 12 125

s [J 2001 Thermodynamic modelling of aqueo. 69 9 8 17 4 38 107

7 [0 1992 Thermodynamics of multicomponent 78 6 8 8 ] 29 107

g [[] 1995 Application of a multicomponent 60 5 2 2 2 1 7

o [[] 1989 Solubility of ammonia in pure 3q... §5 3 3 3 1 10 65
10 [[J 1988 The sclubility and behaviour of s3 3 1 5 1 10 63
11 [[J 1985 Iron and sulfur in the pre-biolo. % 3 5 3 3 14 60

Uistnrinal aidanss far a Aramat - - - . . e

& 1000
=

Again, this is taken from Scopus and can easily be sorted to identify papers with the highest
citation rates.



Example 2: Analysis of a Researcher’s Output and Collaboration Network

researchprofiles

a
Home > Kunkal Steve L | &y comcepr [BY TR ltow By FUETOR

Kunkel, Steve L

Home Profile we>  Publications mws  Similar Experts o
Expert Overview
a 1 : Carien
Profile a Willam F; Moreira Ana Pauky;
Wan Hatao; Schaler Matthew A
Publicat
ublications a 1sha Makolo; Lindel Derevs M;
Grants a Dou Yak Lukacs Ncholas W;
o Keharmours Verkteshuuse G: o L
_ Similar Experts. a Hogaboun Cory M Kurkel .
7 i,
Journals o ’
Trends a @ Hogubown, Cory M 4 i
Institutional Network a
b Journals

Coauthor Network
Research Network

Explore the Research Trends
v M

search Network

0 Jounal of iewnolog...
0 The American journal..
@ Journal of lukocyte...
00 The Journal of dini..

@ Amarican journal of ...

3. SekiMusafumis Kohno Shigenu;
Kunkel, Steve L

Medical School Clinical Sciences

Pathology D

’ Explore the Expert Network

PubMed HIndax: 106 (7

[T BlomedEnperts Profile

On the author’s homepage, we see a sample of all the information available to us regarding Dr.
Kunkel.

* Top concepts in his profile

* His recent publications

* Similar Experts

* Which journals he has been published in recently
* Which grants he has received recently

You can access all of the information in each of these areas by clicking the “More” button or the
links on the left-side of the page.



Example 2: Analysis of a Researcher’s Output and Collaboration Network

Kunkel, Steve L

Home 587 Publications

Expert Overview

Profile
[ selectal | [l Export to Endnote sort by year | citation count
Grants
Similar Experts 1. Cavassani Karen A; Carson William F; Moreira Ana Paula; Wen Haitao; Schaller Matthew &; Ishi Makoto; Lindell Dennis 0
M; Dou Yali; Lukacs Nicholas W; Keshamouni Venkateshwar G; Hogaboam Cory M; Kunkel Steven L
Journals [[]  The post sepsis-induced and enhanced function of regulatory T cells create an environment to

potentiate tumor growth.
Trends

Institutional Network

2. Fallahi-Sichani Mohammad; Schaller Matthew A; Kirschner Denise E; Kunkel Steven L; Linderman Jennifer J 0
Coauthor Network 2 . s
Identification of key processes that control tumor necrosis factor ina g .
Research Network O
3. SekiMasafumi; Kohno Shigeru; Newstead Michael W; Zeng Xianying; Bhan Urvashi; Lukacs Nicholas W; Kunkel Steven 0

L; Standiford Theodore )
[[]  Critical role of IL-1 receptor-associated kinase-M in regulating chemokine-dependent deleterious
inflammation in murine influenza pneumonia.

4. Lyn-Kew Kenneth; Rich Eric; Zeng Xianying; Wen Haitao; Kunkel Steven L; Newstead Michael W; Bhan Urvashis 0
Standiford Theodore )
[]  IRAK-M regulates chromatin remodeling in lung macrophages during experimental sepsis.

S.  Ito Teshihiro; Schaller Matthew; Raymond Tracy; Joshi Amrita D; Coeho Ana L; Frantz Fabiani G; Carson Willam F; [
Kunkel, Steve L Hogaboam Cory M; Lukacs Nicholas W; Standiford Theodore J; Phan Sem H; Chensue Stephen W; Kunkel Steven L
I Toll-like recentor 9 activation is a kev mech for the maint of chronic luna inflammation.

On the publications page, we see the total # of publications written by Dr. Kunkel. These
publications were examined in order to build his profile.

Users can sort the publications by year or citation count. This enables you to easily identify the
most significant publications the author has produced.



Kunkel, Steve L

Home

Expert Overview
Profile
Publications

Similar Experts

Home
Expert Overview
Profile

Publications

Similar Experts

Journals
Journals Trends
Trends Institutional Network

Institutional Netwe
Coauthor Network

Research Network

Kunkel, Steve L

Coauthor Network

Research Network

Kunkel, Steve L

Medical School Clinical Sciences

Pathology Department

PublMed H-Index: 106 (7

Grant Detail

Example 2: Analysis of a Researcher’s Output and Collaboration Network

Cytokine Phenotypes After the Host's Response During Chronic Lung Inflammation

Kunkel, Steve L

Scientific Context

Related Topics
.

O #Ensumonia

B #Cytokines
D Chemokines

O Bxenchgalugolsr Lavage Flud
D Bacterisl Brsumania

O tisudrophis

O Luogdoiery

O Lnflammet

Factor-siphs

rophages
B tiedzochilInfitsalion

Related Publications

Kunkel SL; Strister R M
Cytokine netwarking in lung
inflammation.

Strieter R M; Lynch ) P; Basha M
A Standiford T J; Kasahara K;
Kunkel 5L

Host responses in mediating
sepsis and adult respiratory
distress syndrome.

Related Grants

Kunkal, Steven Lynn
Inflammatory Cells and Lung
Injury

Hemmda, Mark Richard
Gram-Negative Pneumonia and
Lipopolysaccharide Binding
Pratein

Here we see all the current and past grants awarded to Dr. Kunkel.

We can click on a grant to access the details of the award as well as related topics, publications and

grants.
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Example 2: Analysis of a Researcher’s Output and Collaboration Network

Home Institutional Network

Expert Overview

Profile

Publications

Grants P,

21 Internal Organizations
Similar Experts

B It Med-Pulm, fCritical Care L
Journals -

B Cancer Center r 76wl
Trends

B Int Med-Rheumatolog

Institutional Network 44 External Organizations
... B ophthalmology and ¥

of Michigan Heakh System

Coauthor Network
@ Cardiowascular Center

Research Network

B General Surgery Secli

B Int Med-Neg

ology |

B vascular Surgery Secl
@ microbiclogy and Tmf
B Thoracic Surgery Sed
B Cardiac Surgery Secti
@ Pharmacology Depart
B Int Med-Infectious Dif
@ radiclogy

Kunkel, Steve L D Pediatrics-Pulmonary

Medical School Clinical Sciences B i for Computaticl
B Neurosurgery

Pathology Department
B Pediatrics-Intensive €|

Expert Profiling features three network views:

* The Institutional Network
* The Co-author Network
* The Research Network

These views are all based on the fact that because we know which publications are associated with
an expert, and because we know which other experts are associated with those publications, we
can build an expert’s research network based on those connections.

The Institutional Network gives us a complete list of all the internal and external organizations with
which Dr. Kunkel has published.
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Example 2: Analysis of a Researcher’s Output and Collaboration Network

Home Coauthor Network
Expert Overview
Profile

Publications

Grants 77 Internal Coauthors

Similar Experts
. B Lukacs, Nicholas W

Journals 443 External Coauthors

B Chensue, Stephen W

D Stister, Robart M e
Trends

@ Hogaboam, Cory M B Burdick, Maria D ©
Institutional Network

@ Standiford, Theodore )

Coauthor Network
@ wiard, Peter &

Research Network
& Einer, victor M

B Elner, Susan 6

@ Phan, SemH

& Arenberg, Douglas &

B Koch, Aliss E

B Coletti, Lisa M

& Fantone IIL Joseph C

B Polverini, Peter )

@ ruth, Jeffrey H
Kunkel, Steve L @ Toews, Galen B
Medical School Clinical Sciences & wakefied, Thomas W

@ Martinez, Fernando Jose

Pathology Department
B wiggins, Roger C

|

FISEVIFR

(scival)
\
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The Coauthor Network provides us with a comprehensive list of all of Dr. Kunkel’s internal and
external coauthors. This enables us to compare how much Dr. Kunkel collaborates with other
researchers at the University of Michigan versus at other organizations.



Example 2: Analysis of a Researcher’s Output and Collaboration Network

Kunkel, Steve L

Home Research Network ° °
Expert Overview

Profile

Publications

Grants

Similar Experts

Journals

Trends

Institutional Network

Coauthor Network

Research Network

Kunkel, Steve L

Sgra

eSL

The Research Network view provides us with the researcher’s co-author network in an interactive
visualization. The visualization allows us to see all of Dr. Kunkel’s internal and external co-authors
and how they are connected to each other.

* The red dot is the profiled researcher — in this case, Dr. Kunkel

* The purple dots are internal collaborators

* The grey dots are external collaborators

* The larger the dot, the more publications the expert has produced

* The thicker the line between two dots, the greater number of co-authored publications.



Example 3: Comparative Evaluation of Groups

scholarly impact
impact
-
International
co-authorship

N e
(Scival ) i i,i
/ Lihlhe

For a department, there is some overlap with bibliometric indicators used with individuals,
but also additional elements such as the rate of international co-authorship, which
correlates quite strongly with increased number of citations and greater impact and

visibility for a paper.
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Example 3: Comparative Evaluation of Groups

Citation Benchmark i

Options |~ Chart view My Selection i (o) Add

R: Field i

L y and y v

J - & PUC-Chile Astronomia academicos

Manage my Reference Fields |  Open Source Overview
- /& Un de Chile - Astronomia academicos

- & USP - Astronomia

308

s Il chie

=

S| s

0 |’_ 0 B
1909 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 201
‘. L D
A (A
1996 Publication year 2011

»L

Here you can see that the PUC-Chile group has a higher output over time in averag

citations per paper than University of Chile, USP, and astronomy and astrophysics within

Chile as a whole. This is data again taken from SciVal Strata.

e
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Example 3: Comparative Evaluation of Groups

Cited / Uncited Documents i

Options Chart view

B ciec Uncited

200 > 200 Publication year = 2011

- # PUC-Chile Astronomia academicos
Number of documents: 36
150 Cited documents: 1
Uncited documents: 35

@ View documents in s

e - 4 Un de Chile - Astronomia academicos
® Number of documents: 40
4 Cited documents: 5
E a Uncited documents: 35
View documents in Scopus
2006

2007 2008 2000 2010 2011

Num|
a8
8

[«] { 0]

1996 Publication year 2!371\

3.

Another view of a different metric, looking at the rates of cited to uncited documents,
which can be a good proxy for consistency of research impacts across time. This is also
taken from Strata, and underlines the importance of not over-relying on any single metric.



Example 4: Institutional Evaluation--MIT Research Strengths

Subject areas

[ Math & Physics

O chemistry (1

[ Engineering (4

O Earth Sciences

(] Biology (4

O Biotechnology

O Infectious Diseases (1
[ Medical Specialities (2
[ Health Sciences

[ Brain Research (1

[ Humanities

[ social Sciences (29
O computer Science

Leadership of this institution

[ publication leader (1

Subject areas

M Math & Physics

W Chemistry
Engineering

W Earth Sciences

W Biology

M Biotechnology

B nfectious Diseases

W Medical Specialities

M Health Sciences
Brain Research
Humanities
Social Sciences
Computer Science

W Other

FEEEEEEEEEEEREBE

[ citation leader (4
[ innovation leader

Article share of this institution

O Growing share (¢
O Declining share

Size of field (worldwide)

O Relatively large field (3¢
[ Relatively small field (152

Trend of field (worldwide)

[ Growing field (1
O Declining field (4 a
-~ PR

Universities are frequently evaluated on the institutional level. This is a “circle map” taken
from SciVal Spotlight, and looks at the institutional impact of the University of Chile from
2006 to 2010. Each circle represents a competency an area of research strength.

This analysis is done using a sophisticated co-citation algorithm to help determine which
interdisciplinary research strengths exist at an institutional or country level. | don’t have
time to go over the methodology in full detail, but | will give an analogy. Using traditional
methods, a highly-cited biochemistry paper published a the Journal of Biochemistry is
assigned as 100% biochemistry based on the journal classification code. These journal
classification codes are a fixed, top-down hierarchy that doesn’t often change and cannot
adequately capture multidisciplinary research.

In contrast, the co-citation algorithm analyzes the highly-cited paper’s references at an
article level. Analyzing at the article level rather than the journal level can change the
nature of the analysis. If the same biochemistry paper has 20% computer science
references and 25% biotechnology references, the paper is fractionally assigned to those
specific subdisciplines. This bottom-up approach does not assume any fixed hierarchy of
science but changes dynamically as the underlying science itself changes. Think of
genomics in 1999 vs. in 2002, after the human genome was fully sequenced. The
underlying science would shift and shift interdisciplinary patterns of co-citation along with
it. Use of this method allows research executives to understand their interdisciplinary
research activities in a way that traditional methods cannot.
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Example 4: Institutional Evaluation--University of Michigan

Institution University of Michigan | year2010 | Change

Subject areas e

[ Math & Physics (24) @

O chemistry (1) =

[ Engineering B |
Earth Sciences (7 ®

[} Biology (1% ®

O Biotechnology (21 ]

O infectious Diseases (33 @ |2
Medical Specialities (161 ]

[J Health Sciences (69 ]

[ Brain Research (75 = 1

O Humanities (&) ® =

[ social Sciences (72 ]

O computer Science (37 @

Leadership of this institution
[ Publication leader (219
O citation leader (129)

[ innovation leader (245
Article share of this institution
O Growing share (175)

[ peclining share (17

Size of field (worldwide)

O Relatively large field (56
[ Relatively small field (252)
Trend of field (worldwide)

i Growing field (257
O Declining field (21

We also have created maps of over 4500 universities, federal laboratories, and companies.
Here’s a map of U of M.
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Institutional Collaboration Patterns: Northwestern University Global

Co-Authorship Network
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One capability that we have recently developed has allowed us to create collaboration
maps for any institution. We currently have these maps for over 4500 universities,
research institutes, and government laboratories globally. They allow us to do detailed
analyses of collaboration patterns in any major field or subfield of science. This map
represents every co-authorship relationship across the globe that the Northwestern faculty
have. The white circles indicate the number of institutions in a particular country where
there’s a co-author relationship.
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Institutional Collaboration Patterns: Co-Authorship with Chinese

Institutions--Number of Papers
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If we zoom into a particular nation on the map, the number of institutes (white circle)
becomes the number of individual co-authors that the Northwestern faculty is engaged
with. At a glance this can show those institutions that have the highest total number of
collaborations.



Institutional Collaboration Patterns: Northwestern and

Tsinghua Universities
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When we drill down into an individual circle, it can be seen that 215 authors at Tsinghua
University are currently collaborating with Northwestern. It is possible of course to drill
down further to the individual co-author names at Tsinghua and individual papers, and thus
one can telescope easily from the global view to an institutional one to an individual author
and paper view. Again, these maps exist for over 4500 institutions globally, and give a
good basis for comparative analysis.



Example 5: National/Global Context:

The United States National Map of Research Strengths

Competency: DC #305 X

Articles published in this country:

1376

Authors in this country: Capasso F
Canedy C.L.; Vurgaftman |

Keywords: ca sers; cascade
laser; quantum cascade

Disciplines:

Semiconducting Materials 68.8%

Combustion

More details

Top institutions in this Competency

All institutions
Institution (Country) Fractionalized Total ~ RRS SotA Citation
articles articles count
2010 Circle of Science Map m 1. Princeton University USA 100.2 122 025 898 2154
for The Un|ted States B 2. Northwestern University UsA 891 98 090 983 7915
MW 3. Naval Research Laboratory USA 797 90 -15.60 3855
m 4. Harvard University USA 79.7 103 .M 7416
W 5. ETHZurich CHE 64.0 81 0 -21.68 5355
M| 6. Vienna University of Technology AUT 631 84 033 898 1323
m 7. University of New Mexico USA 522 65 8.40 1839
m 8 Rice University USA 51.0 61 033 -71.21 299.0
m 9. JetPropulsion Laboratory, Calif. USA 50.3 58 0.45 -3248 146.6 ;
10. Universite Montpellier Il FRA 46.2 60 028 962 2201

This is the US circle map, with over 1800 research competencies. This map highlights the
research strengths of the United States, with top authors and top institutions for every
competency. Northwestern has some bragging rights here because even though they
published fewer papers than Princeton, they have a lot more citations than Princeton does
on this one.



Example 5: National/Global Context:

National Maps of India, China, and UK

Other Nations

Strengths in IT,

chemistry and

engineering.
DR

Biotechnology [l
Biology

Comprehensive
strengths, esp.
in medicine and
social sciences.
- —

Similarly, you can see maps of India, China, and the UK here.
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I am happy to respond to any comments or questions that you may have. Muchas gracias

por sus atenciones!
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Thank youl!

d.calto@elsevier.com
+1-212-633-3663 (office)
+1-917-455-4788 (cell)

4
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